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1. INVITED LECTURES 
Symposia 
 

Symposium on immunosuppression in pancreas 
transplantation 
 
I-01 
 

Long-term impact of induction therapy in SPK trans-
plants 
 

A. Gruessner, R. Gruessner 
University of Arizona, Department of Surgery, Tucson, USA  
 

At this point in time, a simultaneous pancreas-kidney trans-
plant (SPK) is the best treatment for patients with end-stage 
renal failure and labile diabetes mellitus to achieve long-term 
dialysis-independence and normo-glycemia.  
An analysis of 17,384 SPKs performed between 10/1987 and 
12/2010 in the USA showed a constant increase in primary de-
ceased donor pancreas graft outcome from 76.2% at 1 year for 
transplants performed between 1987 and 1993 to 85.6% for 
transplants performed between 2006 and 2010; three-year pan-
creas graft function rose from 68.7% to 78.6% (p<0.0001). For 
patients with possible 10-year follow-up, the 10-year pancreas 
graft survival rate is >50% (Figure A). When transplants with 
actual pancreas graft function for at least one year were ana-
lyzed, the long-term improvement over time could not be seen 
anymore (p=0.13) (Figure B). This means that events within 
the first year impact long-term outcome.  
With improvements in graft and patient survival due to a re-
duction in technical complications and the refinements in sur-
gical techniques, emphasis has to be put on induction and 
maintenance immunosuppression to further improve outcomes. 
The rate of pancreas graft rejection graft loss during the first 
year post-transplant was reduced from 27.5% for transplants 
performed between 1987 and 1993 to 12.0% for transplants 
performed between 2006 and 2010 (p<0.0001).  
Induction therapy with antibodies was given in 84% of all SPK 
transplants between 2006 to 2010. Seventy percent received 
depleting, 11% non-depleting antibodies and 3% both.  
During this time period, 81% of all SPK transplants received 
tacrolimus in combination with MMF for maintenance therapy.  
The objective of this study will be to evaluate the relative im-
pact of different induction protocols on pancreas rejection epi-
sodes and graft loss. 

I-03 
 

Comparing Alemtuzumab and rabbit anti-thymocyte 
globulin induction in kidney pancreas transplantation: 
a single center experience 
 

A. Farney1, Jeffrey Rogers1, W. Doares2, R. Singh3, S. Al-
Geizawi1, R. Stratta1 

1Wake Forest School Medicine, Surgery, Winston-Salem, USA; 
2Wake Forest Baptist Health, Pharmacy, Winston-Salem, USA; 
3University of Minnesota, Surgery, Minneapolis, USA 
 

Background: Induction immunotherapy is frequently used in 
simultaneous kidney and pancreas transplantation (SKPT). We 
have compared graft and infection outcomes for the two most 
commonly used T-cell depeleting agents, rabbit anti-thymocyte 
globulin (rATG) and Alemtuzumab (Alem), in SKPT.  
Methods: From 2/05 thru 10/08, a total of 180 solitary kidney 
and 46 SKPTs (45 with portal-enteric drainage) were entered 
into a prospective, randomized trial of single dose alemtuzu-
mab (Alem) vs multiple dose rATG antibody induction therapy 
in combination with tacrolimus, MMF and early steroid elimi-
nation. Only SKPTs are described herein. All patients (pts) re-
ceived anti-infective prophylaxis with fluconazole, valganci-
clovir, and Bactrim. 
Results: 28 pts (61%) received Alem and 18 (39%) received 
rATG induction. There were no significant differences between 
the two groups in donor, recipient, or transplant characteris-
tics. There were no significant differences between the two 
groups in 1 year (92% Alem vs 100% rATG) or overall (92% 
Alem vs 92% rATG) pt survival; 1 year (91% Alem vs 92% 
rATG) or overal1 (87% Alem vs 85% rATG) kidney graft sur-
vival; or 1 year (87% Alem vs 92% rATG) or overall (83% Alem 
vs 92% rATG) pancreas graft survival rates (all p=NS). The 1st 
year and overall acute rejection (AR) rates (both 17% Alem vs 
39% rATG, p=.10) and infection rates (36% Alem vs 67% rATG, 
p=.09) were both lower in the Alem group, but did not reach 
statistical significance. CMV infections were significantly lower 
(0 Alem vs 15% rATG, p=.04), and bacterial and fungal infec-
tions were slightly lower in the Alem group. There were no dif-
ferences in surgical complications, readmissions or reopera-
tions between groups. The one year mean serum creatinine (1.1 
vs. 1.2 mg/dl), calculated MDRD GFR (57±16 vs 55±14 ml/min) 
and glycohemoglobin (5.2% vs 5.1%) levels were similar in the 
Alem and rATG groups, respectively. 
Conclusion: Excellent results can be achieved with either 
Alem or rATG induction in SKPT, however Alem may be asso-
ciated with fewer AR episodes and infectious complications. 

 
I-04 
 

Belatacept: insights from islet transplantation 
 

A. Posselt 
University of California, San Francisco, Department of Sur-
gery, San Francisco, USA 
 

Background: Belatacept (BELA, LEA29Y) is a costimulatory 
signal-blocking fusion protein that binds the ligands CD80 and 
CD86 on antigen presenting cells. Blocking these ligands pre-
vents T cell activation and promotes anergy and apoptosis. In 
recent clinical kidney transplant trials, BELA was effective in 
preventing graft rejection and allowed reduction of conven-
tional immunosuppressants such as tacrolimus. Moreover, 
BELA is not nephrotoxic and has no reported beta cell toxicity, 
making it an ideal agent for islet transplantation. Here we de-
scribe the results of a pilot trial of islet transplantation in pre-
uremic type I diabetic patients that uses a calcineurin inhibitor  
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(CNI) and steroid-free immunosuppressive protocol based on 
BELA. 
Methods: 5 type 1 diabetic patients with hypoglycemic un-
awareness and normal renal function received intraportal islet 
transplants. Immunosuppression consisted thymoglobulin in-
duction and maintenance sirolimus, mycophenolate and BELA. 
BELA dosing was weaned to 50% of original dose at 1 year af-
ter transplant. Regulatory T cell (Treg) % were determined by 
flow cytometric analysis of CD4+/FoxP3+ cells among periph-
eral blood mononuclear cells. CD4, CD8, and Treg responses to 
donor or 3rd party stimulators were determined using a CFSE-
based MLR assay. Anti-CD3 and anti-CD28 antibody stimu-
lated responses were also monitored.  
Results: All 5 belatacept-treated patients achieved independ-
ence after single transplants; 1 resumed partial insulin use 305 
days after transplant but is now independent after a second 
transplant. One patient resumed partial insulin use 500 days 
after transplant and is awaiting a second infusion. (Duration of 
independence: >500d, >500d, >900d, 600d – awaiting second 
txp). No patient in either group developed significant side ef-
fects related to the study drugs and none have been sensitized 
to alloantigens. All have stable renal function. Immune moni-
toring studies showed no significant increases in Tregs; addi-
tional immune monitoring assays are ongoing and will be dis-
cussed.  
Conclusions: This novel immunosuppressive regimen based 
on BELA is effective, well tolerated, and the first CI/steroid-
free islet protocol resulting in long-term insulin independence. 
By eliminating CI, this protocol minimizes renal and islet toxic-
ity and may thus further improve long-term islet allograft sur-
vival and function.  

 
I-05 
 

Sirolimus versus Mycophenolate Mofetil in Tacrolimus 
based primary simultaneous pancreas and kidney (SPK) 
transplantation: results of the EuroSPK 002 randomized 
trial 
 

J.-P. Squifflet 
EuroSPK Study Group, of Abdominal Surgery and Transplan-
tation, CHU Sart Tilman, B35, Liege, Belgium 
Jean-Paul Squifflet for the EuroSPK study group. EUROSPK 
Central Office, Liege, Belgium. 
 

Objectives: This open, prospective, randomized trial compares 
2 parallel groups of patients who underwent simultaneous kid-
ney and pancreas transplantation.  
Methods: 241 primary SPK recipients from 13 centers 
throughout Europe and Israel were enrolled from 2002 to 2005. 
Following induction with antithymocyte globulin, patients were 
either given mycophenolate mofetil (MMF n=118) or sirolimus 
(Siro n = 123) concomitant with tacrolimus and short-term 
steroids.  
Results: Baseline data are equivalent in both groups with a 
pre-emptive transplantation rate of 24%, ischemic times for 
both organs below 12 hours and 100% enteric drainage of the 
pancreas. At 1 year, patient, kidney and pancreas graft sur-
vival rates were 97%, 95%, 86% in the MMF group and 96%, 
94%, 76% in the Siro group. The 1-year rejection rate was 37% 
and 40%. Thirty-five % of the MMF patients and 46% of the 
Siro patients were withdrawn from study. The main reasons 
for study withdrawal were graft loss (35% vs 34%) followed by 
immunosuppression toxicity (42% vs 45%). Steroids were with-
drawn successfully in 83% and 87% of the in-study patients. 
The most frequently reported adverse events were urinary 

tract infections (42%), CMV infections (27%), abdominal infec-
tions (14%) with no difference between the two groups. Wound 
problems and lymphoceles occurred more frequently but not 
significantly in the Siro group (21%) as compared to the MMF 
group (13%). Biochemistry results of the in-study patients at 1 
year were for MMF and Siro group: serum creatinine : 1.3 and 
1.4 mg/dl; fasting glucose: 92 and 91 mg/dl; HbA1C: 5 and 5%; 
total cholesterol: 171 and 188 mg/dl (p<0.01). From week 2 to 
year 1, triglycerides were significantly lower in the MMF group 
with values at 1 year of 106 vs 135 mg/dl (p <0.01). Creatinine 
clearance (Cockcroft) was slightly higher in the MMF group at 
year 1 compared to the Siro group: 77 ml/min versus 70 (NS).  
Conclusion: At 1 year, good kidney and pancreas function are 
achieved in both groups. Hyperlipidemia are more likely to oc-
cur in the Siro group.  
Approval of ethical committee (IRB): Yes 

 
I-06 
 

Modified release tacrolimus in de novo immuno-
suppression after simultaneous pancreas kidney trans-
plantation – a first single-center experience 
 

R. Viebahn, P. Schenker 
Ruhr- University Bochum, Surgery/ Knappschaftskranken-
haus, Bochum, Germany 
 

Backround: Modified release tacrolimus is a new once-daily 
oral formulation of the established immunosuppressive agent 
tacrolimus. Little is known about de novo immunosuppression 
after simultaneous pancreas transplantation using modified 
release tacrolimus. 
Methods: To test the feasibility of modified release tacrolimus 
in simultaneous kidney-pancreas transplantation (SPK), we 
conducted a prospective study of 52 consecutive transplants 
using modified release tacrolimus (Advagraf, ADV), mycophe-
nolate mofetil and low-dose corticosteroids as the initial immu-
nosuppressive regimen. All patients received an antibody in-
duction therapy using thymoglobulin. Mean recipient age was 
44.7± 7.7 years.Patient and graft survival, the rates of acute 
rejection, graft function as well as ADV dosages and trough-
levels (Cmin) were investigated after a mean follow-up time of 
21.9 ± 11.8 months. 
Results: Overall patient, kidney- and pancreas graft survival 
were 96%, 94% and 84%, respectively. Two patients died with 
functioning grafts (intracerebral bleeding n=1, myocardial in-
farction n=1). Six pancreas grafts were lost during the study 
period (thrombosis n=2, pancreatitis n=2, death n=2) and two 
patients developed insulin dependent pancreas graft dysfunc-
tion. The incidence of rejection episodes at 12 months was 38%. 
ADV was well tolerated in the majority of patients. Only in two 
cases tacrolimus (ADV) was stopped because of psychotic 
symptoms (n=1) and pancreas graft dysfunction (n=1). In week 
2 and 3 posttransplant, a significant adjustment in the ADV-
dosage was necessary to achieve sufficient tacrolimus trough 
levels. 
Conclusions: The results of this case series report demon-
strate that patients after SPK can be safely treated with modi-
fied release tacrolimus. Further studies are needed to investi-
gate pharmacokinetic profiles of modified release tacrolimus 
after SPK.  
Disclosures: P.S. and R.V. were invited participants and 
speakers at ASTELLAS symposia. This relation as well as all 
contracts were made transparent to our institution according to 
the German transparency rules. 
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I-08 
 
Tofacitinib (JAK inhibitor): insights from kidney trans-
plantation 
 

P.J. O’Connell 
Westmead Hospital, Westmead, Australia 
 

Tofacitinib in an orally active JAK inhibitor that suppresses 
signaling of multiple cytokines. Currently it is under clinical 
development for rheumatoid arthritis and as a primary immu-
nosuppressive agent in renal transplantation. In renal trans-
plantation the current strategy has been to use it in combina-
tion with MPA and to replace CNIs. Phase II clinical trials 
have shown it to be non-inferior to cyclosporine at preventing 
rejection whilst providing significantly better renal function at 
12 months post transplantation. There were no differences in 
patient or graft survival. Associated with the findings of im-
proved renal function was better histology with less interstitial 
fibrosis and tubular atrophy. The major side effects were re-
lated to over-immunosuppression. There was a higher inci-
dence of serious infection, CMV and PTLD. Other side effects 
included a higher incidence of anaemia and neutropenia, which 
are possible side effects of JAK inhibition. Patients on Tofacit-
inib had better blood pressure control and used less lipid lower-
ingagents. There was a trend to less NODAT in the Tofacitinib 
arms of the study (when compared with recipients on cyc-
losporine). Overall the study showed that tofacitinib in combi-
nation with MPA and prednisolone resulted in better graft 
function through the first year of transplantation. This was 
associated with comparable rates of rejection. There were few 
“off target” side effects and most serious adverse events were 
related to over-immunosuppression. Preliminary pharmacoki-
netic data suggests that there is an exposure of tofacitinib that 
provides comparable rates of rejection and serious infections as 
that in patients on cyclosporine. 
Disclosure: The study is sponsored by Pfizer and I have been 
paid consultant fees by pfizer. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Symposium on ongoing challenges of human is-
let isolation 
 
 

I-09 
 
Function of isolated human pancreatic islets studied in 
vitro 
 

P. Rorsman1, M. Braun1, R. Ramracheya2, J. N Walker2, 
P.R.V. Johnson2 

1 ADI, University of Alberta, Edmonton, Canada; 2 OCDEM, 
University of Oxford, Oxford, U.K. 
 

Objective: We have studied the functional properties of hu-
man pancreatic islets obtained from the Oxford Clinical Islet 
Transplantation Centre. The experiments have been performed 
over 5 years and data are based on >120 pancreas prepara-
tions. 
Methods: A combination of immunocytochemistry, hormone 
secretion measurements, confocal calcium imaging and electro-
physiology was used to study the functional characteristics of 
isolated human pancreatic islets and/or isolated cells main-
tained in short-term tissue culture. 
Results: We found that human islets respond to an increase in 
extracellular glucose with robust stimulation of insulin secre-
tion and somatostatin secretion and suppression of glucagon 
secretion. The effects of glucose were qualitatively similar to 
those seen in mouse islets but insulin secretion was stimulated 
at somewhat lower glucose concentrations. Islet hormone secre-
tion was also affected by GLP-1; stimulation of insulin and 
somatostatin release and inhibition of glucagon secretion. Sur-
prisingly, adrenaline (unlike what is observed in rodent islets) 
failed to stimulate glucagon secretion but enhanced soma-
tostatin secretion. No major impact of the age and BMI on hor-
mone secretion could be detected. Insulin secretion evoked by 
20 mM glucose was reduced by 60% in islets from individuals 
with type-2 diabetes compared to the stimulation observed in 
islets from non-diabetic donors. Electrophysiological analyses 
revealed numerous differences between human and rodent islet 
cells. The pattern of action potential firing was quite different 
and the ion channel complements found in the alpha- beta- and 
delta-cells were distinct from those found in their rodent coun-
terparts. Imaging of cytosolic calcium indicate that whereas 
glucose-induced stimulation of insulin secretion is associated 
with elevation of intracellular calcium in the beta-cells, alpha-
cells are spontaneously active at low glucose and the suppres-
sion of glucagon secretion by high glucose is not associated 
with any major effect on the amplitude and frequency of the 
observed of the calcium oscillations. 
Conclusions: Our data suggest that the vast majority of hu-
man islet preparations are of high quality and that their per-
formance approaches that observed in islets obtained from ro-
dents. The finding that human islet cells differ from the rodent 
islet cells illustrates the potential pitfalls associated with ex-
trapolation of data obtained in experimental animals to man. 
 
 

I-10 
 
Who is the ideal pancreas donor for successful clinical 
islet transplantation? 
 

Paul R.V. Johnson 
Nuffield Department of Surgery, Oxford, U.K. 
 

Despite the major advances in the field of islet transplantation 
over the past decade, human islet isolation remains variable. 
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There are a number of different reasons for this, including the 
variability and instability of commercially available colla-
genase. However, isolation success is also significantly influ-
enced by a number of pancreatic donor variables, including age, 
body mass index, and cold ischaemia. This has led to numerous 
publications correlating donor variables with islet isolation suc-
cess, and has resulted in widely held dogma about what com-
prises the ‘ideal’ donor for islet transplantation. In particular, 
it has been stated conveniently that the ’ideal’ donor for islet 
transplantation is distinctly different from the ‘ideal’ donor for 
whole pancreas transplantation. However, many of these pa-
pers have based their conclusions solely on parameters relating 
to islet numbers, rather than islet function or islet transplant 
outcomes. The aim of this talk is to discuss the different donor 
variables in terms of true islet transplantation requirements, 
and concludes that: i) the current islet isolation procedures fa-
vour the non-ideal donor; and ii) the donor requirements for 
both whole pancreas and islet transplantation are actually very 
similar. This means that it is essential to: i) have more tar-
geted islet isolation procedures; ii) increase the overall pan-
creas donation rates worldwide; and iii) consider whole pan-
creas and islet transplantation as complementary rather than 
competing therapies, with pancreas allocation strategies mov-
ing towards joint allocation systems in which the patient 
rather than the transplant-technique is the primary allocation 
criterion. 
 
 
I-11 
 
Successful clinical islet isolations from donor pancreas 
under fifty years of age 
 

G. Szot1, V. Nguyen1, M. Pauli1, M. Lee2, F. Dekovic2, P. Stock1, 
A. Posselt1 

 
1 UCSF, Transplantation Surgery, San Francisco, USA; 2 UCSF, 
Diabetes Center, San Francisco, USA 
 

Pancreatic islet transplantation offers a specific, minimally-
invasive approach to restore normoglycemia and insulin inde-
pendence in patients with type 1 diabetes, but its clinical appli-
cability is limited by the complexity of the islet isolation proc-
ess and the lack of consensus regarding donor characteristics 
that can predict successful islet isolation outcomes. One char-
acteristic previously thought to predict worse isolation out-
comes is younger age of the donor (<50), but with advances in 
the enzymatic blends used to digest the tissue, this may no 
longer be true. Here we describe our experience with islet isola-
tion from deceased donors less than 50 yrs. old. Pancreata 
(n=10) were processed using a modified Ricordi method. 
Briefly, pancreata were perfused with a GMP grade Colla-
genase NB1 and Neutral Protease NB mixture (Serva) via the 
pancreatic duct followed by continuous chamber digestion. Is-
lets were washed and then purified using a continuous density 
gradient. Eight of the ten processed pancreas were suitable for 
transplant with an average islet yield of 648,124 (+190,901) 
Islet Equivalents (IEQ). The Serva collagenase NB1 and neu-
tral protease NB functioned within a tight range of donor ages: 
33-48 years with a mean of 38 (+5) years and average BMI of 
38 (+6). An average trimmed pancreas weight of 113 (+12) 
grams yielded 5,764 (+1,745) purified IEQ per gram of trimmed 
pancreas with a 90% post culture recovery. Five different lots 
of Serva enzyme were tested. Several factors or modifications 
were identified as contributing to these successful isolations. 
These included: 1) a brief average cold ischemia time of 8:10 
(+2.0) hours; 2) Moderate average concentrations of Colla-

genase (1,976U) and Neutral Protease NB (238U) in the per-
fusate; and 3) addition of CaCl2 (11mM) per average pancreas 
weight of 113 (+12) grams. In addition, the digestion time was 
relatively brief, averaging 13 (+1) minutes at 37°C, and the di-
gestate was diluted into cold RPMI containing 5.0% HSA, insu-
lin, and heparin while the chamber temperature was main-
tained at 30°C. 
The resultant digest was then centrifuged and pooled into 
flasks containing 0.625% HSA and 2% Pentastarch solution at 
4°C. Islets were then purified on a continuous density iodixanol 
(Optiprep) gradient after being washed in a solution containing 
0.2% Pentastarch. Using this approach, we have been able to 
demonstrate islet function (detectable c-peptide) in all 8 trans-
plants 1 month after transplant, and have achieved insulin in-
dependence for at least 3 months in all but 2 patients. Current 
durations of independence in our patients are >12mos x 2, 
>10mos x 1, >3mos x 1; with 2 patients (>3 months post-
transplant) requiring half the amount of, pre-transplant, insu-
lin and are listed for a second transplant. In summary, we pro-
vide evidence that with relatively minor modifications in the 
isolation protocol, high quality, clinically usable islets can be 
isolated from younger donors. 
 
 
I-12 
 
Currently available collagenases for human islet isola-
tion: the Uppsala experience 
 

D. Brandhorst 
 

Uppsala University, Dept. of Immunology, Genetics & Pathol-
ogy, Uppsala, Sweden 
 

Background: The present status of human islet isolation and 
transplantation is characterized by varying efficiencies ob-
served in enzyme blends. These blends are composed of colla-
genase class I (CI-115) and II (CII), and non-collagenolytic pro-
teolytic activities such as neutral protease (NP), clostripain 
(TLA) or thermolysin. Currently, enzyme research focuses on 
the role of degraded CI (CI-100) and neglects the contribution 
of complementary proteases to islet isolation outcome. The aim 
of our ongoing studies has been to characterize potential key 
enzymes and to identify the most efficient enzyme composition 
required for effective pancreas dissociation and islet release.  
Methods: Collagenase was chromatographically separated and 
subsequently recombined to obtain blends consisting of CII 
plus CI-115 or CI-100 supplemented with NP and/or TLA. En-
zymes were utilized in marginal or adequate activities to iso-
late islets from human pancreata. In addition, islet incubation 
studies were performed comparing the effect of increasing ac-
tivities of NP, thermolysin or TLA on islet integrity.  
Results: The deficiency of CI-100 can be compensated utilizing 
sufficient amounts of non-collagenolytic proteases which ex-
press differences in their potential to damage islet integrity. 
TLA can substitute NP activity thereby reducing NP potential 
toxicity without decreasing isolation efficiency.  
Conclusion: Our preliminary findings indicate that efficient 
islet release from human pancreata requires the interaction of 
collagenolytic and non-collagenolytic proteases demonstrating 
complementary but also compensatory activities. For effective 
enzyme blending the potential toxicity of non-collagenolytic 
proteases has to be considered. 
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I-13 
 
Optimizing clostridium histolyticum class 1 intact colla-
genase and neutral protease for successful human islet 
isolation: University of Minnesota experience with New 
Enzyme Mixture 
 

A.N. Balamurugan, B. Hering 
  

Schulze Diabetes Institute, Dept. of Surgery, University of 
Minnesota, Minneapolis, USA 
 

Successful human islet isolation requires efficient enzyme 
blends which consistently isolate high yields of islets, and de-
termining the combination, concentration, and optimal ratio of 
collagenases and proteases (neutral proteases or thermolysin) 
is critical for obtaining proper islet release from the surround-
ing matrix. Because every human pancreas is different in 
terms of firmness, degree of fibrosis and age related softness 
and size, it is also important to adjust the enzyme dose with 
respect to the age and fibrosis of the donor pancreas. Commer-
cial collagenase contains class 1 (C1) and class 2 (C2) colla-
genase isolated from C. histolyticum bacteria (Ch). The com-
monly used proteases are thermolysin and neutral proteases 
isolated from Bacillus thermoproteolyticus rokko and C. histo-
lyticum respectively. Intact C1 is required to rapidly digest the 
collagen fibers found in the human pancreatic extracellular 
matrix in a very short time frame to rapidly release islets from 
the tissue. In addition, neutral proteases are also needed in the 
early phase of digestion. However, it is unknown whether 
thermolysin or Ch neutral protease is efficient for better islet 
release. Assessment of purified enzymes by collagen degrada-
tion activity and HPLC has been shown to be a useful tool to 
characterize the integrity of isolation enzymes. Based on the 
biochemical characteristics of various enzymes and observa-
tions of enzyme behavior during isolations, we prepared a new 
enzyme mixture (NEM) utilizing intact class I (C1)/class II (C2) 
collagenase and neutral protease, both from Ch. An appropri-
ate mix of C1 and C2 as well as neutral proteases has been 
consistently achieves high islet yields from chronic pancreatitis 
pancreases and deceased donor pancreases.  
In this study, we show further evidence for continued success 
of using NEM for auto- and allo-transplantations. The NEM 
was prepared using VitaCyte CIzyme™ Collagenase- HA and 
SERVA Neutral Protease-NB. The collagenase (18-25 W 
unit/gram pancreas) and neutral protease (1.25-2.0 DMC U/g) 
doses were adjusted based on quality of pancreas (soft or firm 
or fibrosis). Using the NEM and our standard human islet iso-
lation protocols, we were able to increase the number of suc-
cessful isolations (>300,000 IEQ’s in 88% isolations), with an 
average of 5,351±2057 IEQ/gram pancreas and 551,054± 
232,569 total IEQ/pancreas (n=26). Even in failed preparations 
we obtained higher yield with an average of 300,776±103,791 
total IEQ/pancreas and 3,554±1418 IEQ/gram pancreas. The 
NEM also consistently recovered a high islet yield from pan-
creatitis pancreases for autologous islet transplantation (n=55). 
In 78% (43 of 55) of cases we achieved >200,000 total IEQ 
(>500,000 IEQ in 9 cases, >400,000 IEQ in 10 cases, and 
>300,000 IEQ in 11 cases); the mean IEQ/pancreas was 
340,622±182,798 and the mean IEQ/gram pancreas was 
4,783±2,627. Quality control assessment and clinical trans-
plantation outcomes showed better performance of islets. The 
results show the importance of using the appropriate neutral 
protease in combination with intact collagenase for increasing 
the islet yield. Adjusting the dose of enzyme according to the 
quality of pancreas is also an important step for maximizing 
islet yield. Our data continue to suggest the suitability of NEM 
for manufacturing autologous and allogeneic islet products. 

Parallel early morning workshops 
 
Parallel early morning workshop 1 - Topic: qual-
ity assessment of the islet preparation 
 
 
I-16 
 
A novel potency test for assessing the quality of isolated 
pancreatic islets using a scanning electrochemical mi-
croscopy 
 

M. Goto 
 

Tohoku University, New Industry Creation Hatchery Center, 
Sendai, Japan 
 

It is well known that unexpected poor effect of the graft is still 
seen in clinical islet transplantation even under the current 
refined procedures. Most likely, this is attributed to the subop-
timal quality of isolated islets. Therefore, the establishment of 
reliable methods enabling an accurate prediction of islet qual-
ity is warranted. We have introduced bioengineering approach 
to achieve this goal. We have developed a system to measure 
the respiratory activity of isolated islets using a scanning elec-
trochemical microscopy (SECM). We have thus far clearly 
showed that the respiratory activity of the rodent islets was 
significantly correlated to the outcome of transplantation 
(p<0.0001, r2=0.64). We have also clarified that the respiratory 
activity of the large animal islets was significantly correlated 
to the outcome of in vivo bioassay(p<0.0001, r2=0.51). Adult 
porcine islets with the glucose stimulated respiratory activity 
more than 1.5 consistently cured diabetic nude mice, whereas 
porcine islets with a value less than 1.5 hardly cured any mice 
(p<0.0001). Notably, the predictive rate for curing diabetic 
animals using SECM was 92.3% when glucose stimulated res-
piratory activity was employed. Furthermore, the predictive 
rate reached 94.2% when SECM was combined with ADP/ATP 
assay. We propose that the measurement of the glucose stimu-
lated respiratory activity using a SECM technique is a novel 
method that could be applied as a rapid and potent predictor 
for the outcome of islet transplantation.  
 
 
I-17 
 
HMGB1 expression 
 
S. Matsumoto1, T. Itoh1, M. Takita1, J. SoRelle2, M. Shimoda3, 
K. Sugimoto1, D. Chujo4, M. Levy3, B. Naziruddin3 

 
1 Baylor Research Institute, Islet Cell Laboratory, Fort Worth, 
USA; 2 Baylor University, Waco, USA; 3 Baylor University Medi-
cal Center, Dallas, USA; 4 Baylor Institute for Immunology Re-
search, Dallas, USA 
 

Background: A reliable islet potency assay is required for 
clinical islet transplantation. We reported that islets contained 
high levels of high-mobility group box 1 (HMGB1), and dam-
aged islets released HMGB1 in a mouse model. In this study, 
we hypothesized that the amount of released HMGB1 could 
reflect the degree of islet damage and could predict the out-
come of islet transplantation.  
Method: Four groups of damaged mouse were generated by 
hypoxic conditions (control, 3hr, 6hr, and 24 hr hypoxia). These 
islets were assessed by both in vivo and in vitro (released 
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HMGB1 levels, released C-peptide levels, propidium iodide 
staining, TUNEL staining, ATP/DNA, and glucose-stimulated 
insulin release) assays. Receiver operating characteristics 
(ROC) analyses were employed to examine the ability to dis-
criminate curable and non-curable results in the in vivo assay 
for each molecule and to determine the cut-off values. In addi-
tion, three groups of damaged human islets were generated by 
hypoxic conditions (control, 24hr, and 48 hr. hypoxia) and as-
sessed by in vitro assay.  
Results: The curative rates of streptozotocin-induced diabetic 
mice after receiving control, hypoxia-3hr, hypoxia-6hr, and hy-
poxia-24hr mouse islets were 100%, 40%, 0%, and 0%, respec-
tively. The amount of released HMGB1 from the control, hy-
poxia-3hr, hypoxia-6hr and hypoxia-24hr mouse islets was 
0.13±0.03, 0.32±0.06, 1.01±0.67 and 2.46±1.11 ng/µg DNA, re-
spectively. The amount of released C-peptide from the control, 
hypoxia-3hr, hypoxia-6hr and hypoxia-24hr mouse islets was 
0.40±0.10, 0.29±0.03, 0.92±0.28 and 8.13±3.14 pmol/µg DNA, 
respectively. PI+ areas/islet areas in the control, hypoxia-3hr, 
hypoxia-6hr and hypoxia-24hr mouse islets were 1.6±1.3, 
8.6±3.9, 21.1±8.4 and 37.0±11.2%, respectively. The percent-
ages of TUNEL positive cells in the control, hypoxia-3hr, hy-
poxia-6hr and hypoxia-24hr mouse islets were 1.9±0.7, 2.7±0.9, 
24.8±1.2 and 30.4±3.1%, respectively. The ATP/DNA ratios in 
the control,hypoxia-3hr, hypoxia-6hr and hypoxia-24hr mouse 
islets were 18.3±7.9, 25.4±5.7, 20.4±8.4 and 9.3±4.6 pmol/µg 
DNA, respectively. In terms of predictability of curing diabetic 
mice, amounts of released HMGB1 showed the best sensitivity, 
specificity, positive and negative predict values among all the 
assays. Stimulation indices in the control, hypoxia-3hr, hy-
poxia-6hr and hypoxia-24hr mouse islets were 22.4±13.3, 
5.2±1.8, 2.8±0.9 and 3.5±2.1, respectively. The amount of total 
released HMGB1 in the control, hypoxia-24hr and hypoxia-
48hr human islets was 0.34±0.07, 2.76±0.56 and 5.01±0.45 
ng/µg DNA, respectively. The total amount of released C-
peptide in the control, hypoxia-24hr and hypoxia-48hr human 
islets was 10.8±2.6, 8.3±0.4 and22.3±6.7 pmol/µg DNA, respec-
tively. The PI+ area/islet area of control, hypoxia-24hr and hy-
poxia-48hr human islets was 1.1±0.4%, 17.1±5.22% and 
26.9±8.4%, respectively. The ATP/DNA of control, hypoxia-24hr 
andhypoxia-48hr human islets was 14.2±2.2, 6.8±2.3 and 
10.5±2.6 pmol/µg DNA, respectively. The stimulation indices of 
control, hypoxia-24hr and hypoxia-48hr human islets were 
7.1±1.6, 1.8±0.3 and1.2±0.3, respectively. Thus both mouse and 
human islets released HMGB1 according to the degree of dam-
age.  
Conclusion: The released HMGB1 levels reflected the degree 
of damage of both mouse and human islets. Therefore, the re-
leased HGMB1 levels from islets should be a useful marker to 
evaluate the potency of isolated islets.  
 
 

Parallel early morning workshop 2 - Topic: As-
sessment of the pancreas donor 

 
I-18 
 
How to evaluate pancreas transplantability with the 
pass score 
 

W. Schareck 
  

University of Rostock, Rostock, Germany 
  

The biggest influence on the acceptance of pancreas for trans-
plantation is the evaluation of the organ at the time of pro-

curement. Most of the time, the procuring team is not the ac-
cepting team. In order to improve the transplant rate of pan-
creata (transplanted organs/consented organs) and increase 
approval during procurement, pancreas suitability score (p-
PASS) has been implemented. The score has been defined as a 
set of criteria with different impact values, comprised of al-
ready published criteria and broad practical experience within 
Eurotransplant pancreas advisory committee. With a retro-
spective analysis of criteria and a multivariate analysis the 
impact load could be adjusted with the intention to evaluate 
the score in a prospective study. The analysis showed a signifi-
cant point of change in pancreas graft function. A survey on the 
acceptance psychology concluded, however, that there was no 
difference at all between average acceptance p-PASS and rejec-
tion p-PASS, unless organs were procured by the accepting 
team itself. In conclusion the p-PASS proved to be a significant 
indicator of the prediction on the morbidity rate and graft func-
tion, but in order for the score to be recognized as valuable in 
increasing transplantation rate, more organs should be pro-
cured by the local, organ accepting teams. There is a need for a 
study which would show that low p-PASS and short cold 
ischemia time (by procurement in the local region) increases 
pancreas transplantation. 
 

 
I-19 
 
Assessment of the pancreas donor: the Australian ex-
perience and correlation with a modified P-PASS score 
 

J. Kanellis 
 

Monash Medical Centre, Nephrology, Melbourne, Australia 
 

Australia has two National Pancreas Transplant Units for solid 
organ transplantation – Westmead Hospital in Sydney and 
Monash Medical Centre in Melbourne. Pancreas transplanta-
tion began in the 1980s and has gradually evolved along simi-
lar lines to the experience in other countries. The total number 
of procedures performed is small by some international stan-
dards (<500 total); the vast majority as simultaneous pancreas-
kidney (SPK) transplants.  
Characteristics of the Australian system include: i) geographic 
challenges with two east coast transplant centres servicing the 
entire country; ii) prioritised allocation of kidney with pancreas 
when organs are suitable; iii) predominance of the SPK proce-
dure and extremely few pancreas after kidney (PAK) or pan-
creas transplant alone (PTA) procedures; iv) tight selection cri-
teria for recipients (largely <50 years old); and v) strict, but 
possibly inconsistently applied selection criteria for donors. No 
specific scoring system is applied; the two units assess donor 
suitability on a case-by-case basis.  
In 2009-2010 the Monash National Pancreas Transplant Unit 
(NPTU) reviewed the factors determining its pancreas donor 
selection with a view to potentially improving its assessment 
process. Information was obtained from the DonateLife data-
base for Victoria and Tasmania for deceased donors between 
01/2005-12/2008. Two hundred and twenty (220) potential pan-
creas donations were identified. Reasons for acceptance and 
decline were categorised. A modified Eurotransplant prepro-
curement pancreas suitability score (mP-PASS) was retrospec-
tively applied to reassess possible donor suitability (serum so-
dium not used in the score). Recipients were followed for at 
least 1 year.  
Of 220 pancreas donations, 130 (60%) were offered to Monash. 
Only 37 of these (17%) were deemed suitable and accepted for 
solid organ transplantation. The mP-PASS was significantly 
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different between accepted and declined pancreata (14.4±1.8 
vs. 17.3±2.7; p< 0.0001). Fifty percent (50%) of donors with mP-
PASS ≤15 and only one with mP-PASS ≥19 were accepted. 
Pancreata were mostly declined due to multiple medical factors 
(donor age, donor size, insulin requirements, atherosclerosis 
etc.) however 12% were due to apparent resource limitations 
(eg. surgeon availability or other logistic factors). The West-
mead NPTU, accepted 12 organs declined by Monash. After 1-
year follow-up, 19% of transplanted pancreata had failed, half 
of these due to early thrombosis. There was no difference in the 
mP-PASS between failed and functioning organs.  
Our conclusion following this review was that the case-by-case 
assessment of the donor correlated well with the retrospec-
tively applied mP-PASS, generally supporting the subjective 
decision making process. Poorly scoring organs were largely 
not accepted; organs judged suitable almost always scored fa-
vourably. Many pancreata with favourable scores were still 
deemed unsuitable and these may well represent missed oppor-
tunities for solid organ transplantation. However, many of 
these were offered to the islet units. Given the characteristics 
of the current system in Australia, the application of a scoring 
system is unlikely to facilitate the individual unit’s donor as-
sessment process and would be unlikely to affect organ alloca-
tion. It may however assist the organ donor agency in directing 
pancreas offers more appropriately.  
 
 
I-20 
 
Marginal pancreas donor assessment: the pancreas do-
nor risk Index (PDRI) 
 

D. Axelrod 
  

Dartmouth Medical School, Surgery, Lebanon, USA 
 

Despite clear evidence of the benefit of pancreas transplanta-
tion (PTx), particularly when performed in context of a simul-
taneous kidney-pancreas transplant (SPK), utilization of avail-
able pancreata continues to trail that of other solid organs. 
Currently, in the US, nearly 4000 patients are actively waiting 
for a pancreas transplant. Unfortunately, only 17.6% of all de-
ceased donors yield transplanted allografts.(1) Nationally, 
there is significant regional variation in the recovery and utili-
zation of available allografts, reflecting center experience and 
OPO practices. The reluctance to utilize more grafts may re-
flect a fear of poor outcome including early graft thrombosis or 
inadequate center experience to effectively utilize higher risk 
organs.  
The Pancreas Donor Risk Index (PDRI) was developed to pro-
vide pancreas transplant surgeons with an objective measure 
of donor risk prior to organ acceptance.(2) The PDRI can also 
be used to determine if organs which might be considered mar-
ginal for a pancreas alone (PTA) or a pancreas after kidney 
(PAK), can be more successfully utilized for SPK transplant. 
The PDRI was developed using UNOS/OPTN data for trans-
plants performed from 2000-6. Donor and recipient data were 
included in a Cox model of allograft survival. The coefficients 
for statistically significant donor characteristics were then in-
corporated into the PDRI. The overall model index of concor-
dance was 0 .67.  
The PDRI includes the following donor factors: age, gender, 
race, BMI, height, CVA/Stroke, DCD, creatinine >2.5, and pan-
creas preservation time. Increasing DRI strongly predicts a 
higher risk of graft failure (Table). This risk is significantly 
greater for recipients of PAK and PTA as compared to SPK. 
There is significant geographic variation in the use of higher 

PDRI organs. Centers with larger volumes utilize higher PDRI 
organs. The PDRI study contributed to recent changes in the 
US pancreas allocation system to improve access to SPK trans-
plants.  
Utilization of higher risk organs has been gradually expanding 
in the US. There is increasing acceptance of DCD organs, par-
ticularly young donors. DCD organs now represent 4% of all 
US donors. Use of older donors has been addressed in a statis-
tical model that suggested a benefit for recipients in regions 
with waiting times longer than 547 days.(3) Recent reports 
have also documented the safety of organs from smaller child 
donors and from simultaneous isolated intestine donors.  
In summary, ongoing waiting list mortality mandates the use 
of all appropriate donor organs. Using the PDRI, transplant 
surgeons can provide better informed consent for recipients of 
these potentially higher risk organs and may employ strategies 
to attempt to mitigate these risks (e.g. shortening cold ischemic 
times, use of anticoagulation, limiting high PRDI organs to 
uremic recipients who receive an SPK transplant). 
 

PDRI  N  SPK  PAK  PTA  p-value  

0.64-0.85  2040  88%  84%  84%  0.04  

0.86-1.15  2920  87%  77%  82%  <0.001  

1.16-1.56  1657  82%  75%  70%  <0.001  

1.57-2.11  871  78%  69%  68%  0.01  

2.12-2.86  275  77%  67%  ---  0.51  
 
References:  
1. Wiseman AC, Transplantation 2010, 90:475-478.  
2. Axelrod DA, Am J Transplant 2010, 10:837-845.  
3. Salvalaggio PR, Am J Transplant 2007, 7:1561-1571. 
 

 
 

Parallel early morning workshop 3 - Topic: The 
war on attrition (of the islet graft) 
 
 
I-21 
 
Islet graft revascularization 
 

P. Carlsson 
 

Uppsala University, Uppsala, Sweden 
 

Studies in recent years have identified early and late chal-
lenges for transplanted pancreatic islets. Early challenges in-
clude an instant blood mediated inflammatory reaction when 
exposing human islets to the blood microenvironment in the 
portal vein and the low oxygenated milieu of islets trans-
planted into the liver. Poor revascularization of remaining is-
lets combined with severe changes in the gene expression of 
islets transplanted into the liver may contribute to late dys-
function. New findings indicate that the revascularization 
process at the intraportal site is delayed, and that hypoxia and 
concomitant increased apoptosis rates prevail at least during 
the first month post-transplantation. However, the revascu-
larization pattern and blood perfusion of the transplanted is-
lets vary markedly, and depend mainly on whether islets are 
distorted or fragmented at transplantation. Whereas intact is-
lets are still more or less avascular one month post-
transplantation, islets with disrupted integrity and thereby 
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induced matrix remodeling are much better vascularized. Re-
vascularization seems to occur mainly by recipient blood ves-
sels, and not expansion of remnant donor endothelium. At 
three months post-transplantation, mean vascular density of 
the transplanted islets has improved and apoptosis rates are 
no longer increased, indicating late ingrowth of capillaries also 
in intact islets. Experimental and clinical studies have, based 
on the identified problems with the liver site, evaluated the 
possibility of change of implantation organ in order to improve 
the results. Interestingly, both striated muscle and pancreas 
provide much better conditions for revascularization of the is-
lets. The mechanism for this at the intramuscular site seems to 
be involvement of angiogenic neutrophils secreting matrix 
metalloproteinase-9 (MMP-9). Novel revascularization strate-
gies to reorganize the islet matrix e.g. by metalloproteinases 
such as MMP-9 without causing extensive islet damage should 
based on these findings clearly be tested at the intrahepatic 
site. Alternatively, other sites such as striated muscle could be 
considered for allogeneic islet transplantation, but new sites 
would then need a thorough characterization. An already iden-
tified problem at the intramuscular site is extensive early islet 
cell death resulting in fibrosis when implanting clusters of is-
lets. Clinical use of this implantation site would there have to 
be preceded by development of means to improve early survival 
and by use of techniques for implantation that disperse islets 
as much as possible. 
 
 
I-22 
 
Islet graft attrition in animal models 
 

G. Warnock 
 

Vancouver, Canada 
  

Islet graft attrition in animal models has been examined from 
four perspectives: first, the decline of function originating from 
an exhausted, marginally-adequate source of physiologically-
regulated insulin secretion; second, declining function resulting 
from impaired islet implantation arising from inflammatory 
mediators, cytokines and the loss of cellular matrix during iso-
lation; third, immune-mediated injury (auto- and allo-) result-
ing from inadequate specific, safe immunotherapy that pre-
serves graft function; fourth, ineffectual monitoring of the anti-
graft response. Animal models have proved invaluable to iden-
tify the challenges in these areas and to devise solutions. These 
include strategies to control innate immunity, use of anti-
inflammatory agents, reduction of amyloid fibrillogenesis, in-
cretin peptide support, re-engineering of the islet graft matrix 
and improvements in the paradigm of immunosuppression. 
Successful use of these strategies for clinical relevance will re-
quire critical evaluation of relevant studies that ultimately re-
quire translation into relevant pre-clinical/clinical human islet 
model systems.  
 
  
I-23 
 
Reflections on clinical cases with long-term insulin in-
dependence 
 

J. Shapiro 
 

University of Alberta, Surgery/Medicine, Edmonton, Canada 
 

Clinical islet transplantation has come of age, and in 2011 the 
total number done worldwide is similar to where whole pan-
creas transplantation was in the mid-1990’s. While the attri-

tion rate with the original Edmonton Protocol series of trans-
plants was steep, with less than15% remaining insulin-free at 
5 years, the current 5-year results suggest a marked improve-
ment in outcome.  
Reviewing the single case reports and case-series of long-term 
insulin independent success (now with several cases remaining 
insulin free for over 10 years), it is clear that both donor and 
recipient factors have contributed to durable functional suc-
cess. Critical components of success include a sufficient islet 
implantation mass, in a non-primed recipient that is not HLA-
sensitized to the donor, and does not have excess autoimmune 
reactivity. Key components of immunosuppression seem to be 
adequate levels of calcineurin inhibition, coupled with potent 
T-cell induction. A detailed review of outcome and patterns of 
success across the published series will be presented.  

 
 
 

Parallel early morning workshop 4 - Topic: Pan-
creas transplantation techniques 
 
  
I-24 
 
Bladder drainage in the modern era - Is there a role? 
 

R. Kandaswamy 
  

University of Florida, Gainesville, USA 
 

Bladder drainage was popularized as the preferred exocrine 
drainage method in the 80s and continued into the 90s, espe-
cially for solitary pancreas transplants. The main advantage 
was the ability to monitor urinary amylase as an early marker 
of rejection. The disadvantages of a non-physiological drainage 
method including urinary complications and metabolic acidosis 
were big concerns. With improvements in immunosuppressive 
strategies and outcomes, the use of bladder drainage has 
largely dropped in favor of enteric drainage in the last decade. 
The advantages and disadvantages of bladder drainage, out-
come data and its’ current relevance in the field of pancreas 
transplantation will be discussed.  
 
 
I-25 
 
Exocrine drainage by side-to-side duodeno-
duodenostomy 
 

A. De Roover 
 

CHU Liege, Dept of Abdominal Surgery and Transplantation, 
Liege, Belgium 
  

Pancreas graft survival has continuously improved over the 
years to become a main treatment option of uncontrolled com-
plicated diabetes. Rejection remains the major challenge as it 
often goes unnoticed until severe damage of the graft manifests 
itself by elevated blood sugar. Pancreas enzymes monitoring in 
the blood and in the urine is a sensitive marker of rejection but 
lack of specificity. Biopsy remains the gold standard. Cysto-
scopy-guided biopsy of bladder-drained pancreas has a good 
success rate for obtaining tissue but thevesical drainage ex-
poses to metabolic and urologic morbidity. Percutaneous pan-
creas biopsy can be performed with a low morbidity rate but 
severe complications can occur. We discuss a technique of pan-
creas transplantation with the drainage of exocrine secretions 
of the pancreatic graft in the recipient duodenum, which per-
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mits easy monitoring of the graft by upper endoscopy of the 
duodenum.  
 
 
I-26 
 
Management of technical complications of pancreas 
transplantation 
 

J. Fridell 
 

Indiana University School of Medicine, Surgery, Indianapolis , 
USA 
 

Successful pancreas transplantation offers the potential for 
normalization of blood sugar levels in select patients with dia-
betes mellitus at the cost of potential morbidity related to the 
operation itself and the requirement for life-long immunosup-
pression limiting the number of potentially appropriate candi-
dates. The last four decades have seen a significant and pro-
gressive improvement in outcomes for pancreas transplanta-
tion. Technical failure, defined by the International Pancreas 
Transplant Registry as graft loss secondary to vascular throm-
bosis, bleeding, anastomotic leaks, or infection/pancreatitis, is 
responsible for more than half of all pancreas grafts lost in the 
first six months following transplantation. In this presentation, 
diagnosis and management of common technical complications 
after pancreas transplantation will be discussed highlighting 
allograft thrombosis, enteric anastomotic hemorrhage, enteric 
and pancreatic fistula, small bowel obstruction and arterial 
vascular catastrophes including pseudoaneurysm and arterio-
enteric fistula.  

 
 
 

Parallel early morning workshop 5 - Topic: Pan-
creas preservation 
 
 
I-27 
 
Chemical oxygenation of pancreatic tissue prior to islet 
isolation utilizing different oxygen carriers 
 

D. Brandhorst 
 

Uppsala University, Dept. of Immunology, Genetics & Pathol-
ogy, Uppsala, Sweden 
 

Background: Ischemia is one of the most decisive impacts on 
islet transplantation outcome requiring enormous logistical 
efforts to be significantly reduced. Storage in oxygen-
precharged perfluorodecalin (PFD) failed to improve signifi-
cantly islet isolation from ischemic human pancreata due to 
the lipophobic character of PFD preventing oxygen (O2) deliv-
ery to deeper tissue layers. We identified perfluorohexyloctan 
(F6H8) as an alternative O2 carrier characterized by a similar 
O2-dissolving capacity but a 20-fold higher lipophilicity and 
lower density compared to PFD. These chemical characteristics 
make F6H8 suitable to produce oxygen-charged emulsions.  
Methods: Rat, pig, and human pancreata were subjected to 
prolonged cold ischemia and stored in O2-precharged PFD or 
F6H8 prior to islet isolation and subsequent quality assessment. 
In addition, pilot studies for organ preservation were per-
formed in pigs utilizing O2-charged emulsions composed of 
HTK and F6H8. 
Results: Depending on the donor species used, we observed a 
significant increase of isolation outcome in terms of islet yield, 

viability, survival after culture, in vitro function and post-
transplant function in diabetic nude mice when pancreata were 
long-term stored in precharged F6H8 and compared to PFD. Pi-
lot experiments revealed that islets can be successfully isolated 
from pig pancreata that were long-term preserved by intraduc-
tal injection of O2-charged HTK-F6H8 emulsion.  
Conclusion: Our preliminary observations indicate that islet 
isolation from ischemic pancreata can significantly be im-
proved utilizing a lipophilic oxygen carrier that can be adjusted 
to an almost pancreas-specific gravity without the need to use 
custom-made storage equipment. 
 
 
I-28 
 
Oxygen Persufflation 
 

K.K. Papas 
 

University of Minnesota, Surgery, Minneapolis, USA 
 

Islet transplantation (ITx) is emerging as a promising treat-
ment option for selected individuals with type-1 diabetes. How-
ever, there still remain several hurdles for the wide-spread 
cost-effective implementation of ITx as a therapy. Although in 
selected cases insulin independence has been achieved with 
single-donor ITx, in most cases pancreata from multiple donors 
are required for achieving insulin independence in a single 
diabetic recipient. The success of ITx (insulin independence) is 
strongly influenced by the number of transplanted viable islet 
equivalents (IE) per kilogram recipient body weight. Reduction 
in islet viability occurs at multiple pancreas and islet process-
ing steps, especially those exposing islets to hypoxia. Islets ex-
press very low levels of LDH, the enzyme needed to generate 
energy via anaerobic glycolysis and may therefore be particu-
larly sensitive to hypoxia. Suboptimal pancreas oxygenation 
during preservation and prolonged cold ischemia times (CIT) 
have been identified as major factors contributing to substan-
tial losses in viable islet yield. Interestingly in one of the re-
ported series with successful single-donor ITx, pancreas CIT 
was maintained below 8 hours by employing charter flights to 
limit transportation time from the pancreas procurement to the 
islet isolation facility, and the two-layer method (TLM) of pres-
ervation was used, presumably to improve pancreas oxygena-
tion. However, it has been recently demonstrated that current 
static cold preservation protocols, including the state-of-the-art 
TLM, do not prevent exposure of the majority of the human 
pancreas to hypoxia or even anoxia. This highlights the need 
for the development of improved methods for pancreas oxy-
genation during preservation. Improving oxygenation and ex-
tending the allowable window of cold preservation without a 
reduction in viable islet yield is expected to have a substantial 
impact on the cost-effectiveness, availability and success rate of 
ITx.  
In this context we explore arterial oxygen persufflation (PSF), 
as an effective method for oxygen delivery to porcine and hu-
man pancreata during preservation. Our results demonstrate 
that PSF enables the extension of cold preservation time for 
porcine and human pancreata to 24 hours without a reduction 
in viable islet yield post-isolation [when compared to split-lobe 
controls either minimally preserved (less than 3 hours from 
procurement) or preserved on TLM for 8 hours]. However, 24 
hour preservation of pancreata on TLM resulted in a substan-
tial reduction in viable islet yield relative to 24 hour preserva-
tion using PSF.  
These results, obtained with human and porcine pancreata 
demonstrate that PSF may extend the pancreas preservation 
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time window to 24 hours without compromising viable islet 
yield. These results warrant the evaluation of pancreas preser-
vation prior to islet isolation using PSF in the clinical setting. 
PSF can potentially expand the acceptable distance between 
pancreas procurement hospital and specialized islet isolation 
facility, improve the logistics and cost-effectiveness of organ 
allocation and preservation, while enhancing islet isolation and 
transplantation outcomes.  
Disclosure: Part of the work presented was sponsored by an 
NIH NIDDK SBIR grant (R44DK070400) and has resulted in a 
related pending patent application filed jointly by Giner Inc. 
and the University of Minnesota. Professor Papas is listed as a 
co-inventor on this patent. 
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Normothermic perfusion and pancreas transplantation 
 

P. Friend 
 

University of Oxford, Nuffield Department of Surgical Sci-
ences, Oxford, U.K. 
 

Successful pancreas transplantation leads to benefits in dura-
tion and quality of life for patients suffering from severe com-
plications of diabetes. Both solid organ and islet transplant 
programmes are increasingly restricted by the shortage of suit-
able donor organs. Utilisation of donor organs in pancreas 
transplantation is poor, because the pancreas in sensitive to 
both donor-acquired disease and retrieval/preservation-related 
injury. The pancreas is very vulnerable to ischaemia-
reperfusion injury and methods to abrogate this may be an im-
portant approach to increasing the number and quality of 
transplanted organs. Normothermic perfusion is one method to 
minimise the exposure of the organ to ischaemia-reperfusion 
and also may enable other therapeutic strategies to be applied 
to reduce the damage that occurs during and immediately after 
transplantation. It may also enable viability testing to be car-
ried out before transplantation to ensure that only ‘quality-
assured’ organs are transplanted.  
Disclosure: Peter Friend is a consultant and medical director 
of the Oxford University spin-out company OrganOx which is 
developing a normothermic perfusion device for liver trans-
plantation. It has no product on the market. 
 
 
 
Parallel early morning workshop 6 - Topic: Islet 
immunoisolation 
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Cell surface modification for prolongation of islet graft 
survival 
 

H. Iwata 
 

Kyoto University, Institute for Frontier Medical Sciences, 
Kyoto, Japan 
 

Shortage of human donor is one of major obstacles to realize 
cell transplantation therapy of type 1 diabetes. In near future, 
we will be able to obtain insulin secreting b cells or islet like 
tissues from pluripotent potent cells such as ES cells or iPS 
cells . Shortage of human donor will not be a limiting factor. 
Host immune reactions against grafts, however, are still re-

maining to be overcome, even though b cells derived from pa-
tient’s own iPS cells are available. Type 1 diabetes is caused by 
the auto-immune disease. b cells derived from iPS cells will be 
destroyed in a patient by recurrence of the autoimmune reac-
tions.  
Transplanted islets are destroyed by various host reactions, 
such as instant blood-mediated inflammatory reactions (IB-
MIR), and immune reactions against allo- and xeno-geneic an-
tigens, and autoimmune reactions. We developed various 
methods to protect islets from these reactions [1]. Surface of 
islets or cells were modified with various bioactive substances, 
such as heparin, thrombomodulin, urokinase and complement 
receptor 1, which can suppress the activation of the blood co-
agulation cascades and the complement system, respectively. 
Islets were also enclosed into a semi-permeable membrane, 
that is bioartificial pancreas, to protect islet graft from the at-
tacks by immune competent cells. We attempted to cover islets 
with living cells. In my presentation, I would like discuss effi-
cacy and limitation of each method.  
 
Reference: 1. Teramura Y, Iwata H. Bioartificial pancreas 
microencapsulation and conformal coating of islet of Langer-
hans. Adv Drug Deliv Rev 2010. 62(7-8):827-840. 
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Islets Microencapsulation 
 

D. Dufrane 
 

Universié Catholique de Louvain, experimental surgery, Brus-
sels, Belgium 
 

The effectiveness of islet immuno-isolation by microencapsula-
tion is strongly linked to the biocompatibility of microencapsu-
lated cells. Biocompatibility of capsules is essential considering 
that fibrosis may prevent or restrict the flow of important nu-
trients into the capsule and results in islet necrosis and graft 
failure. However, biocompatibility of capsules might be modi-
fied by the cell type contained in the capsules. Islet encapsula-
tion has already demonstrated total biocompatibility in the 
case of allotransplantation since long-term islet survival and 
functionality were observed after transplantation in mice. In 
case of xenotransplantation, recent studies demonstrated that 
macrophages and lymphocytes play an important role in the 
rapid degradation of encapsulated pig islet activity after trans-
plantation into the peritoneum (IP). The peritoneum is the 
classic site for transplantation of microcapsules since a large 
volume of capsules can be easily transplanted with a simple 
catheter. However, the peritoneum constitutes a preferential 
site for inflammation and immunological reaction since perito-
neal mesothelial cells facilitate the action of powerful innate 
immune mechanisms. Subcutaneous (SC) and kidney capsule 
(KC) spaces appear to be less traumatic than IP for transplan-
tation of alginate capsules and could also be considered as 
clinically applicable. Less than 5% of total capsules trans-
planted in these sites are found broken after graft removal in 
comparison with 13% found in IP. This could be explained by 
the fact that the mobility of capsules is restricted in SC and KC 
sites compared with IP. In addition, microencapsulated pig is-
lets transplanted under the KC and under the skin demon-
strate better biocompatibility (a lower lymphocytes and macro-
phages recruitment) than capsules transplanted in the perito-
neum. This reduction of pig islet stress and improved islet vi-
ability maintains the level of insulin content per islet and the 
capacity of insulin secretion after glucose stimulation up to 6 
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months post-transplantation in non-diabetic primates. How-
ever, these results are obtained by following strict quality cri-
teria: capsules must be (i) made of very pure alginate, (ii) stabi-
lised in a specific medium for 18-24 hours prior to transplanta-
tion and (iii) the graft must be composed by at least 90% of 
wellformed capsules. Non-compliance with one of these criteria 
inevitably provoked fibrosis and xenoimmune rejection, 
thereby destroying the encapsulated pig islets within the first 
month post-transplantation.  
Although microencapsulated pig-islet (transplanted in the KC) 
survival and function are significantly improved by the micro-
encapsulation in comparison to non-encapsulated pig islets, the 
diabetes correction in a primate model is unfortunately partial 
and mainly limited by a multi-layer disposition of the graft un-
der the KC and SC reducing islets oxygenation and survival. 
Indeed, the volume of encapsulated pig-islet graft is 81-times 
higher than the volume of free-adult pig islets and a mean vol-
ume of 16 ml of microencapsulated pig islets is required to 
transplant 30,000 pig IEQ/kg body weight recipient in diabetic 
primates. Our strategy was therefore adapted in order to im-
prove islet-cell oxygenation and possible clinical application. A 
Monolayer Cellular Device was thus designed and implanted 
subcutaneously. 
 
  
I-32 
 
Macrodevices: Re-engineer the local microenvironment 
to develop a cell-based bioartificial endocrine pancreas 
 

A. Pileggi 
 

University of Miami / Diabetes Research Institute, Depart-
ments of Surgery, Biomedical Engineering, Microbiology & 
Immunology, Miami, USA 
 

Restoration of physiological metabolic control is a difficult goal 
to attain by the means of exogenous insulin therapy. Cellular 
therapies are very appealing for the treatment of diabetes. 
However, the need for life-long systemic immunosuppression 
and its associated untoward side effects currently limit the in-
dication of islet transplantation to the most severe cases of 
brittle type 1 diabetes (T1D). The development of novel tissue 
engineering approaches may allow achieving long term islet 
graft function in patients with T1D. Avoidance of systemic im-
munosuppression is a desirable goal to achieve that may be 
realized by using localized modulation of immunity as well 
immunoisolation of transplanted cells. The feasibility of trans-
planting pancreatic islets into implantable, biocompatible de-
vices has been explored in experimental models of diabetes and 
providing encouraging results for its imminent translation to 
the clinical settings. 
 
Disclosure: Research support, Scientific Advisory Board mem-
ber and stock options for Converge Biotech Inc. 
 
 
 
 

 
 
 
 
 

Plenary Sessions 
 

Plenary session 1 - Topic: Diabetologists meet 
transplant physicians 
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Genetics of type 1 diabetes: An overview for the non-
specialist 
 

F. Pociot 
 

Glostrup Research Institute, Glostrup, Denmark 
 

Recently, increasing knowledge of the genome, coupled with 
rapidly improving genotyping technology and applied to large 
numbers of samples, has enabled statistically robust, system-
atic, genome-wide examinations for discovery of loci contribut-
ing to type 1 diabetes susceptibility, including genes within the 
MHC (major histocompatibility complex) itself. Currently, 
there are over 50 non-MHC regions that significantly affect the 
risk for type 1 diabetes. Many of these regions contain interest-
ing, but previously unrecognized, candidate genes. A few re-
gions contain genes of unknown function or no known anno-
tated genes, suggesting roles for long-distance gene regulatory 
effects, non-coding RNAs or unknown mechanisms. Against a 
background of ever improving knowledge of the genome, par-
ticularly its transcriptional regulation, and with massive ad-
vances in sequencing, more specific genes, rather than regions, 
will be identified soon that impinge upon type 1 diabetes risk 
and their pathways. Follow-up strategies for genome-wide as-
sociation (GWA) studies, causality of candidate genes, and ge-
netic association in a bioinformatics approach will be dis-
cussed. The anticipation is that this knowledge will permit 
identification of the earliest events in type 1 diabetes etiology 
that could be targets for intervention or biomarkers for moni-
toring the effects and outcomes of potential therapeutic agents.  
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Expectations of beta cell replacement from the diabe-
tologist point of view 
 

P.Y. Benhamou 
 

University Hospital, Endocrinology, Grenoble, France 
 

The long-term consequences of the autoimmune and inflamma-
tory destruction of pancreatic beta-cells, responsible for the loss 
of insulin secretion and the deregulation of glucagon produc-
tion, are multiple, and can be devastating, although in a small 
minority and decreasing number of cases : daily burden of 
therapeutic constraints, hypoglycemia unawareness, repetition 
of severe hypoglycemic episodes, high glycemic variability, risk 
of ketoacidosis, development of chronic complications, deterio-
ration of quality of life through a severe social, professionnal 
and familial impact, and reduction in life expectancy. 
The lessons learned from trials during the last decade is that 
islet transplantation, even with a marginal islet mass, stands 
as a method to deliver insulin in glucose-regulated manner, 
able to improve HbA1c, glucose variability and quality of life, 
without exposing to hypoglycemia, much more efficiently than 
current open-loop methods of insulin delivery. However, de-
spite dramatic recent improvements, this cell-based therapy of 
diabetes still does not fulfill the four principles of biomedical 
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ethics: beneficence, non-maleficence, justice and autonomy. 
Long-term beneficial effects on metabolic indicators have not 
been reported beyond 5 years in large series and no controlled 
studies have ever evidenced a positive impact on end-organ 
complications. Risks of side-effects, including morbidity of por-
tal infusions, infection, nephrotoxicity, HLA-sensitization and 
malignancy, but also persistence of multiple insulin injections 
and dietary restriction cannot be overlooked. A fair access to 
transplantation is not guaranteed as the vast majority of po-
tential recipients are excluded due to geographical and eco-
nomical constraints, whereas scarcity of donors drives the arbi-
trary definition of indications and the selection of candidates. 
Autonomy is hampered by the long waiting time and heavy 
monitoring constraints.  
Diabetologists would agree to consider islet transplantation, in 
its current setting, as a last resort option to relieve brittle T1D 
patients from frequent severe hypoglycemia and to improve a 
very deteriorated quality of life, even without achieving dura-
ble insulin independence. Combined with appropriate other 
antidiabetic agents, a 1 :1 transplantation strategy would bene-
fit to more patients in a shorter delay. Due to current side-
effects and costs, it is not reasonable to increase the initial 
number of islet infusions, unless this receives validation. Data 
seem sufficient to elaborate a state-of the-art strategy for this 
very small category of patients in a routine setting, including a 
test run-in period with an insulin pump combined with a glu-
cose sensor, 6 months-follow-up with an experienced diabetes 
education center, and agreement of an independant ethical 
committee. 
Beyond this « orphan disease » category, in all other cases, islet 
transplantation should be performed within research trials 
only. General expectations are the fulfillment of ethical princi-
ples. Specifically, intervention studies in T1D patients suggest 
that HbA1c < 6.0 % is mandatory to reduce long-term risks of 
vascular disease significantly. This threshold makes sense if 
we consider enrolling patients with incipient nephropathy (the 
next frontier after hypoglycemia unawareness). A stimulated 
C-peptide > 0.2 nM allows intensification of antidiabetic ther-
apy whereas not increasing risks of severe hypoglycemia. 
HbA1c, C-peptide, quality of life, life expectancy, morbity and 
costs are key indicators. 
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Islet transplantation alone versus best medical therapy 
 

G. Warnock 
 

Vancouver, Canada 
 

The effect of Islet Cell Transplantation (ICT) on progression of 
diabetic microvascular complication is not well understood. The 
design of previous case series with retrospective data analysis 
has not permitted a conclusive outcome in human subjects. We 
have hypothesized that ICT into type 1 diabetics could improve 
outcomes of renal function, retinopathy and neuropathy com-
pared with Best Medical Therapy (BMT). Our centre has con-
ducted a prospective crossover cohort study of BMT versus ICT. 
Study subjects were enrolled in BMT then crossed over to islet 
transplantation when islet donation became available. Trans-
plantation was performed by portal venous embolization of 
greater than 10,000 islet equivalents/kg body weight from mul-
tiple donors under cover of immunosuppression with antithy-
mocyte globulin, tacrolimus and mycophenolate. Primary out-
comes consisted of the rate of decline of glomerular filtration 
rate, progression of retinopathy and change in nerve conduc-

tion velocity. Results of data analysis with five years of follow 
up demonstrated that the rate of decline in glomerular filtra-
tion rate was slower after ICT than on BMT. Retinopathy pro-
gressed significantly more in BMT group. There was a trend to 
improve nerve conduction velocity after islet transplantation 
which did not achieve statistical significance. We conclude that 
islet transplantation is associated with less progression of mi-
crovascular complications compared with best medical therapy. 
Additional clinical trials with randomized study design for 
multiple centres are required to further define the role of ICT 
in slowing progression of diabetic complications.  
 
 

Parallel plenary session 2 - Topic: Regenerative 
medicine for type 1 diabetes 
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Pancreatic beta cell development: experimental models: 
from rodent to human 
 

R. Scharfmann 
 

INSERM, Paris, France 
 

Thusdefining new strategies (cell or regenerative therapies) as 
basis to curediabetic patients represents a major challenge. 
Beta cells develop from pancreaticprogenitors that proliferate 
and next differentiate into functional insulin-producingcells. 
This is a complex process, each step being controlled by 
specificsignals. Theoretically, beta cell mass can be enhanced 
by: i) activating theproliferation of pancreatic progenitors; ii) 
activating their differentiationinto beta cells; iii) activating the 
proliferation of beta cells themselves.During the past years, we 
developed tools based on rodent models to search forsignals 
controlling each step of beta cell development. We also devel-
opedstrategies and tools to transfer data from rodent to recon-
stituted humanmodels. Using this approach, we generated new 
results and hypotheses concerningsignals controlling each step 
of pancreatic development. Such new results willbe described 
in detail during the presentation.  
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Alpha to Beta Cell Transdifferentiation 
 
P.L. Herrera 
 
University of Geneva, Faculty of Medicine, Cell Physiology & 
Metabolism, Geneva, Switzerland 
 
In order to determine whether the adult pancreas retains the 
intrinsic ability of making new insulin-producing beta cells af-
ter their total or near total loss, which is the condition found in 
the pancreas of patients with autoimmune type 1 diabetes 
(T1D), we generated a transgenic model of inducible and selec-
tive massive beta cell ablation, but in the absence of inflamma-
tion or autoimmunity. In these mice, diphtheria toxin admini-
stration results in >99% beta cell loss, with diabetes, rapid 
cachexia and death. Animals maintained alive with insulin 
treatment showed clear signs of spontaneous beta cell regen-
eration with time. We explored the cellular origins of these new 
beta cells by combining cell ablation with cell lineage tracing 
analyses. In this extreme situation of near total and acute beta 
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cell loss, the majority of the newly formed beta cells were in-
deed reprogrammed glucagon-producing alpha cells that 
started to produce insulin and other beta cell markers sponta-
neously. These results reveal a high degree of adult cell plastic-
ity, which is probably also characteristic of other adult organs, 
and suggest that if we were able to modulate the immune sys-
tem in patients withT1D, perhaps the pancreas would sponta-
neously reconstitute a certain amount of new beta cells from 
heterologous origins, by transdifferentiation. 
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Do human beta cells regenerate in vivo? 
 

Anne Clark 
 

University of Oxford, OCDEM, Oxford, U.K. 
 

The capacity to stimulate pancreatic islet cell regeneration in 
vivo is important both for the potential expansion of human 
islet grafts and as a potential therapeutic strategy to enhance 
functional beta cell mass in diabetic recipients. Current hy-
potheses, largely based upon rodent studies, indicate that adult 
islet cell populations are maintained by continuous cell turn-
over and that plasticity of alpha and beta cell masses permits 
adaptation to hormone demand; beta cell populations in ro-
dents aged <1 year respond to increased insulin requirement 
by an expansion of ~40% beta cell mass in obesity and ~30% in 
pregnancy; a similar increase in cellular mass has been pro-
posed to accompany the up to 400% increased insulin secretion 
occurring in human obesity. However, this regenerative plastic-
ity is severely reduced in rodents >1 year old and may be very 
small in adult man. Longevity of beta cells in humans over the 
age of 20-30 years has been demonstrated by 14C measure-
ments and incorporation of thymidine analogues into dividing 
DNA suggesting that there is little or no turnover of cells after 
the third decade of life. Quantitative estimation and mathe-
matical modelling of cytoplasmic lipofuscin body accumulation, 
a marker of cellular longevity, in islets from humans aged 1-84 
years indicated an age-related increase; these data suggest 
that 98% and 95% of the human beta and alpha cell popula-
tions respectively are established by the age of 20 with mini-
mal regeneration occurring later in life. The absence of a rela-
tionship of beta cell lipofuscin body content and either body 
mass index or Type 2 diabetes suggested no increased cell divi-
sion or neogenesis in response to obesity or hyperglycaemia. 
Further evidence for lack of islet cell regeneration in human 
islets is shown by an age-related decline in expression of pro-
teins associated with cell division and differentiation (cyclin D3 
and PDX-1). Taken together these data indicate that adult islet 
cells have very low potential for regeneration in situ and would 
require activation of many different processes to enter the cell 
cycle either in situ or in vivo after transplantation.  
In Type 1 diabetes, recent studies on post-mortem pancreas 
from patients with established disease have identified residual 
beta cells in islets and islet cell neogenesis from ductal cell pre-
cursors. This suggests that either the initial autoimmune de-
structive process was incomplete or that subsequent regenera-
tion/neogenesis occurred despite the autoimmunity. Since it is 
difficult to unequivocally identify the normally occurring cellu-
lar processes in regeneration or neogenesis of adult human is-
let cells, it seems premature to employ therapeutic strategies 
to induce expansion of beta cell mass in human disease.  
 
 
 

I-39 
 
Sertoli cells for the cell therapy of type 1 diabetes melli-
tus 
 

R. Calafiore 
 

University of Perugia, Internal Medicine, Perugia, Italy 
 

Objective: The possible final cure for T1DM might require 
rescuing beta-cell function in a context of reinstalled immune 
tolerance. Sertoli cells (SC), originally located in the testis, 
where they provide for local immunologic protection and nour-
ishment to developing germ cells, have been deemed to engraft, 
self-protect and co-protect either allo- or xenogeneic grafts from 
immune destruction in different experimental settings. SC 
were also grafted in the central nervous system to create a tro-
phic and counter-inflammatory environment. We aimed to de-
termine whether graft of isolated and purified SC would re-
verse hyperglycemia in NOD mice with spontaneous, overt DM, 
an excellent animal model of human type 1 DM.  
Methods: SC were isolated and purified from pre-pubertal pigs 
by our method. Upon 7 d of incubation, the SC were enveloped 
in barium alginate microcapsules by our method and grafted 
intraperitoneally into n=21 NOD mice with overt spontaneous 
DM (starting fasting blood glucose, BG, >400 mg/dl) (20 mil-
lions SC/mouse). 18 control NOD mice with overt DM were 
grafted with empty capsules only. BG was monitored daily. At 
the end of the study, in the remitter animals, we measured a 
battery of cytokines, Foxp3 expression and Tc subsets from 
spleen and peri-pancreatic lymphonodes, by flow cytometry, of 
the treated animals. Pancreatic immunocyochemistry and his-
tology were carefully examined in all grafted animals.  
Results: We found that encapsulated neonatal porcine SC 
alone grafts, led to full and sustained remission of hyperglyce-
mia (months) in 81% of overtly diabetic NOD mice, with no 
need for additional beta -cell substitution or insulin therapy. 
This effect was associated with evident restoration of systemic 
immune tolerance and morphologic as well as functional detec-
tion of viable pancreatic islets that consisted of glucose-
responsive and insulin-secreting cells. Fading of islet beta -cell-
directed immune attack, likely was related to TGFbeta and 
indoleamine 2,3 dioxygenase (IDO) produced by the SC. In fact, 
we detected TGFbeta -dependent increase in Fox-p3 a factor 
that is specific for regulatory T-cells (T-reg) : increase in T-reg 
inhibits, in turn, differentiation of Th17 which are involved in 
the pathogenesis of a number of autoimmune diseases includ-
ing T1DM. IDO potentiates inhibition of Th17. Histochemi-
cally, decline of autoimmunity was associated with fading of 
insulitis in the treated NODs with subsequent BG normaliza-
tion. On the contrary, control NOD mice receiving empty 
microcapsules grafts died fast. Curative effects by SC were 
strictly dependent on efficient tryptophan metabolism in the 
xenografts, leading to TGF-beta dependent emergence of 
autoantigen-specific T-reg and recovery to beta -cell function in 
the diabetic recipients.  
Conclusion: This is the first time, to our knowledge, that long-
term full remission of diabetes has been clearly and consis-
tently obtained in NOD mice with spontaneous overt diabetes, 
not using islet cell or other insulin producing cells but only SC 
that are associated with immunomodulatory and B-cell pro-
regenerative properties. 
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Parallel plenary session 3 - Invited Presenta-
tions – Topic: Pancreas transplantation 
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Incidence of renal failure after Pancreas transplanta-
tion alone (PTA) or Pancreas after Kidney (PAK) 
 

B. Philosophe, W. Manitpisitkul, J. Scalea, N. Wilson, R. 
Munivenkatappa 
 

University of MD, Surgery, Baltimore, USA 
 

PTA has become a viable procedure for brittle diabetics that 
have normal renal function. Progression of renal disease how-
ever has been reported for both PTA and PAK, although the 
risk factors for this are not well delineated.  
In our more recent cohort of 350 pancreas transplants per-
formed from 1999-2010, 72 were PTA and 87 PAK. The vast 
majority were Caucasian, had an average BMI of 25.5, peak 
PRA of 14%, and had a mean age of 42. Fourteen percent were 
re-transplants.  
The mean estimated (e)GFR declined 41 cc/min over a 5 year 
period. Mean (e)GFR went from a pre-transplant value of 85 
cc/min to 44 cc/min at 5 years (Figure 1). Four percent required 
a kidney transplant. Five year uncensored pancreas graft sur-
vival was higher for patients with eGFR >50 cc/min, 57% vs. 
21%, p=0.031. 91.3% of patients were on CNI, but higher tac-
rolimus levels were independently associated with eGFR drop 
of at least 50 cc/min from pre-transplant levels by multivariate 
analysis (p=0.03). Recipient BMI, immunosuppression type, 
HLA mismatch or recipient age were not significant. A multi-
variate analysis for graft survival showed only the presence of 
PRA to be associated with worse outcome. Recipient BMI, age, 
gender re-transplantation, or induction immunosuppression 
had no significant impact.  
GFR decline following pancreas transplantation is real, but 
leads to kidney transplantation in only a small percentage of 
patients. Tacrolimus nephrotoxicity appears to play a major 
role in GFR decline. 
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Advances in pancreas graft biopsy monitoring 
 

C. Beskow Drachenberg 
 

University of Maryland School of Medicine, Baltimore, USA 
 
Banff Pancreas Allograft Rejection Grading Schema - Update 

 

Diagnostic categories# 2011 
1. NORMAL Absent inflammation or inactive septal, mononuclear 
inflammation not involving ducts, veins, arteries or acini. There is no 
graft sclerosis. The fibrous component is limited to normal septa and 
its amount is proportional to the size of the enclosed structures (ducts 
and vessels). The acinar parenchyma shows no signs of atrophy or 
injury.  
2. INDETERMINATE Septal inflammation that appears active but 
the overall features do not fulfill the criteria for mild cell mediated 
acute rejection.  
3. ACUTE T- CELL-MEDIATED REJECTION+  
- Grade I / Mild acute T-cell mediated rejection  
Active septal inflammation (activated, blastic lymphocytes, ± eosino-
phils) involving septal structures: venulitis (subendothelial accumula-
tion of inflammatory cells and endothelial damage in septal veins, duc-
titis (epithelial inflammation and damage of ducts). 
and/or 
Focal acinar inflammation. No more than 2 inflammatory foci^ per 
lobule with absent or minimal acinar cell injury. 
- Grade II / Moderate acute T-cell mediated rejection (requires 
differentiation from AMR) 
Multifocal (but not confluent or diffuse) acinar inflammation (• 3 foci^ 
per lobule) with spotty (individual) acinar cell injury and drop-out. 
and/or 
Minimal intimal arteritis (with minimal, <25% luminal compromise) 

- Grade III / Severe acute T-cell mediated rejection (requires 
differentiation from AMR) 
Diffuse, (widespread, extensive) acinar inflammation with focal or dif-
fuse multicellular /confluent acinar cell necrosis. 
and/or  
Moderate or severe intimal arteritis, >25% luminal compromise.  
and/or 
Transmural inflammation - Necrotizing arteritis 

4. ANTIBODY-MEDIATED REJECTION (AMR, See diagnostic 
components below*) 
*Confirmed circulating donor specific antibody (DSA) 
*Morphological evidence of tissue injury (interacinar inflamma-
tion/capillaritis, acinar cell  
damage swelling/necrosis/apoptosis/drop-out, vasculitis, thrombosis)
*C4d positivity in interacinar capillaries (IAC, ≥5% of acinar lobular 
surface)  
- Acute AMR 3 of 3 diagnostic components*^  
- Consistent with acute AMR 2 of 3 diagnostic components*^ 
- Requires exclusion of AMR 1 of 3 diagnostic components*  
See table below for histological grading of acute AMR^ 
CHRONIC ACTIVE ANTIBODY MEDIATED REJECTION- Com-
bined features of categories 4* and 6 in the absence of features of 
category 3. 

5. CHRONIC ALLOGRAFT ARTERIOPATHYArterial intimal fi-
brosis with mononuclear cell infiltration in fibrosis.  

6. CHRONIC ALLOGRAFT REJECTION/GRAFT SCLEROSIS 
- Stage I (mild graft sclerosis) 
Expansion of fibrous septa; the fibrosis occupies less than 30% of the 
core surface but the acinar lobules have eroded, irregular contours. 
The central lobular areas are normal. 
- Stage II (moderate graft sclerosis) 
The fibrosis occupies 30–60% of the core surface. The exocrine atro-
phy affects the majority of the lobules in their periphery (irregular 
contours) and in their central areas (thin fibrous strands criss-cross 
between individual acin). 
- Stage III (severe graft sclerosis) 
The fibrotic areas predominate and occupy more than 60% of the core 
surface with only isolated areas of residual acinar tissue and/or islets 
present. 

7. ISLET PATHOLOGY  
- Recurrence of autoimmune DM (insulitis and/or selective ß cell loss)
- Islet amyloid (amylin) deposition 

8. OTHER HISTOLOGICAL DIAGNOSIS. Pathological changes 
not considered to be due acute and/or chronic rejection. E.g. CMV 
pancreatitis, PTLD, etc.  
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Footnotes: 
# Categories 2 to 8 may be diagnosed concurrently and should 
be listed in the diagnosis in the order of their clinicopathologi-
cal significance. 
^ Histological grading of acute AMR, see Table 2. 
+ Histological Features of Stereotypical ACMR and AMR, see 
Table 3. 
 
HISTOLOGICAL GRADING OF ACUTE ANTIBODY ME-
DIATED REJECTION 
(See table above for other diagnostic components) 
 
- Grade I / Mild acute AMR 
Well preserved architecture mild monocytic-macrophagic or 
mixed (monocytic-macrophagic/ neutrophilic) infiltrates with 
rare acinar cell damage  
- Grade II / Moderate acute AMR 
Overall preservation of the architecture with interacinar 
monocytic-macrophagic or mixed (monocytic-macrophagic/ neu-
trophilic) infiltrates, capillary dilatation, capillaritis, conges-
tion, multicellular acinar cell drop-out, extravasation of red 
blood cells 
- Grade III / Severe acute AMR 
Architectural disarray, scattered inflammatory infiltrates in a 
background of interstitial hemorrhage, multifocal and conflu-
ent parenchymal necrosis, arterial and venous wall necrosis 
and thrombosis  
 
Predominance of Histological Features in Stereotypical ACMR 
and AMR 
 ACMR AMR 

Septal infiltrates +++ - to + 

Eosinophils + to +++ - to + 

Neutrophils - to ++ +/- to +++ 

T- Lymphocytes ++ to +++ +/- to + 

Macrophages ++ ++++ 

Venulitis ++ - 

Ductitis ++ - 

Acinar cell injury +/- to ++ +++ 

Acinar inflammation - to +++ + to +++ 

Acinitis (mononuclear 
infiltrates within the 
basement membrane of 
individual acini) 

+ to +++ - to +/- 

Interacinar Capillaritis - to +/- + to +++ 

Intimal arteritis + + 

Necrotizing vasculitis / 
thrombosis 

- to + +++ 

Confluent hemorrhagic 
necrosis 

- to ++ +++ 

Active transplant arte-
riopathy  

+ + 
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Post-transplant donor-specific anti-HLA antibodies 
negatively impact pancreas transplantation outcome 
 

D. Cantarovich1, S. Deamicis1, A. Akl1, A. Devys2, F. Vistoli3, 
G. Karam1, J.-P. Soulillou1 
 
1 Institut de Transplantation et de Recherche en Transplanta-
tion (ITERT), Nantes, France; 2 Laboratoire d’Histocom-
patibilité (Etablissement Français du Sang), Nantes University 
Hospital, Nantes, France; 3 Chirurgia Generale e Trapianti 
nell’Uremico e nel Diabetico, Azienda Ospedaliera Universi-
taria Pisana, Pisa, Italy 
 

The clinical significance of post-transplant occurrence of anti-
HLA antibodies identified by the latest techniques such as the 
Luminex assay in pancreas transplantation is not well under-
stood. During a 9-year follow-up (December 1999 to September 
2008), 167 consecutive deceased-donor pancreas transplant re-
cipients (91% simultaneous pancreas-kidney transplants; SPK) 
were followed in an observational prospective study for the de-
tection of post-transplant anti-HLA antibodies. Forty patients 
(24%) developed anti-HLA antibodies. Among them, 26 (65%) 
had donor-specific antibodies (DSA; 61% anti-class 2) and 14 
(35%) non-DSA (78.6% anti-class 1). Patients with positive 
anti-HLA antibodies experienced more acute pancreas and 
kidney rejection episodes than patients without anti-HLA anti-
bodies (42.5 vs. 11%; p=0.001), with the highest incidence ob-
served in the DSA group (53.8%). Significantly more severe 
pancreas and kidney rejection episodes were observed in DSA 
patients compared to non-DSA (p<0.05) or to negative patients 
(p<0.001). No relationship was observed between MFI peak, 
overall rejection episode incidence and pancreas and kidney 
histology lesions. Contrasting with the kidney, long-term 
(death-censored) pancreas graft survival did not significantly 
differ between patients with or without post-transplant anti-
HLA antibodies. On the contrary, pancreas as well as kidney 
survival was significantly lower in DSA-positive patients (75% 
for both organs) compared to non-DSA HLA-positive patients 
(100% for pancreas and 92% for kidney) or to HLA-negative 
patients (91% for pancreas and 89% for kidney). Non-technical 
pancreas and kidney graft failures were significantly higher in 
positive than in negative anti-HLA patients (32.5 vs. 11%; 
p<0.01). Patient survival did not differ among the 3 groups. In 
conclusion, with new solid phase assays for anti-HLA antibody 
detection and characterization, occurrence of post-transplant 
DSA was an independent risk factor for both pancreas and 
kidney graft rejection (HR 5.23; p<0.001) and survival (HR 3.2; 
p=0.039).  
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Laparoscopic robot-assisted pancreas transplantation 
 

U. Boggi, S. Signori, F. Vistoli, S. D'Imporzano, G. Amorese, 
G. Consani, F. Guarracino, P. Marchetti, D. Focosi, D. Can-
tarovich, F. Mosca 
 

University of Pisa, Department of Oncology and Transplants, 
Pisa, Italy 
 

Background: Surgical complications are a major disincentive 
to pancreas transplantation, despite the undisputed benefits of 
restored insulin independence. The da Vinci surgical system, a 
computer assisted electromechanical device, provides the 
unique opportunity to test whether laparoscopy can reduce the 
morbidity of pancreas transplantation. 
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Methods: Pancreas transplantation was performed by robot 
assisted laparoscopy in three patients. The first patient re-
ceived a pancreas after kidney transplant, the second a simul-
taneous pancreas kidney transplantation, and the third a pan-
creas transplant alone. Operations were carried out through an 
11 mm optic port, two 8 mm operative ports, and a 7 cm mid-
line incision. The latter was used to introduce the grafts, en-
able vascular cross-clamping, and create exocrine drainage into 
the jejunum. 
Findings: The two solitary pancreas transplants required an 
operating time of 3 and 5 hrs, respectively, the simulatenous 
pancreas kidney transplantation took 8 hrs. Mean warm 
ischemia time of the pancreas graft was 34 minutes. All pan-
creatic transplants functioned immediately, making all recipi-
ents insulin-independent. The kidney graft, revascularized af-
ter 35 minutes of warm ischemia, also functioned immediately 
and fully. No patient had complications during or after surgery. 
The mean hospital stay was 22.6 days. All recipients are alive 
with optimal graft function after a mean follow up period of 4 
months. 
Interpretation: We have shown the feasibility of laparoscopic 
robot-assisted solitary pancreas and simultaneous pancreas 
and kidney transplantation. If the safety and feasibility of this 
procedure can be confirmed by larger series, laparoscopic robot 
assisted pancreas transplantation could become a new option 
for diabetics needing beta-cell replacement. 
 
 
 
Plenary session 4: Paul Lacy session 
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How to move into the clinic with islet xenotransplanta-
tion? 
 

B.J. Hering 
 

Schulze Diabetes Institute-University of Minnesota, Surgery, 
Minneapolis, USA 
 

Type 1 diabetes (T1D) continues to be a major source of mor-
bidity and mortality. Human islet allografts have been shown 
to restore normoglycemia, protection from severe hypoglyce-
mia, and insulin independence in immunosuppressed type 1 
diabetic recipients - both short-term and long-term. These data 
highlight the potential of cell-based diabetes therapy.  
Over the past few years, prolonged diabetes reversal exceeding 
six months has also been demonstrated after porcine islet 
xenotransplantation in immunosuppressed non-human pri-
mates. Porcine C-peptide has been positive in the plasma of 
these recipients and their fasting and non-fasting blood glucose 
levels have been in the normoglycemic to near-normoglycemic 
range. Perhaps most intriguing is that success has been 
achieved by five independent groups involving the use of vari-
ous tissue sources (adult, neonatal, and embryonic pig islet tis-
sue; wild-type and transgenic), implantation sites (portal vein, 
omental pouch, subcutaneous tissue), immunotherapeutic pro-
tocols (immunosuppression, encapsulation), and animal models 
(streptozotocin-induced and surgical diabetes; cynomolgus and 
rhesus monkeys). Collectively, the demonstration of prolonged 
functional islet xenograft survival in nonhuman primates with 
several distinct xenotransplantation strategies suggests that 
porcine islet products could potentially be developed into a 
more widely available cellular therapeutic for T1D.  

Two recent publications in the journal Xenotransplantation 
will facilitate the clinical evaluation of islet xenotransplanta-
tion products. The International Xenotransplantation Associa-
tion (IXA) published in 2009 a ‘Consensus Statement on Condi-
tions for Undertaking Clinical Trials of Porcine Islet Products 
in Type 1 Diabetes’ (1). The United States Food and Drug Ad-
ministration (FDA) reviewed in 2010 the ‘Regulation of Xeno-
geneic Porcine Pancreatic Islets’ (2). These publications, along 
with various regulations and guidance documents published by 
the FDA, address key aspects relevant to the planning and 
conduct of clinical trials including recent updates relevant to 
the regulatory framework, source pigs, pig islet product manu-
facturing and release testing, preclinical testing, pilot clinical 
trial design, patient selection, and informed consent.  
Investigators and/or sponsors active in the development of por-
cine islet medical products are presented both with consider-
able challenges and with real scientific opportunities related to 
transgenic tissue sources, engineered implantation sites, and 
immunotherapeutic strategies. Focusing in initial pilot trials 
on well-tested, less complex strategies appears to be prudent 
and will build the confidence and momentum required for de-
veloping increasingly more complex, multi-pronged strategies 
to fully exploit the immense potential of xenogeneic porcine 
islet treatment products. 
References: 
1. Xenotransplantation 2009. 16:196-262. 
2. Xenotransplantation 2010. 17:329-337.  
 
  
I-46 
 
Overcoming the immune barriers to islet xenotrans-
plantation 
 

D. Cooper 
 

University of Pittsburgh, Pittsburgh, USA 
 

With several million patients with type 1 diabetes, islet al-
lotransplantation is never going to provide an answer to this 
global health problem. The transplantation of pig islets, how-
ever, offers considerable potential. This was perceived by Groth 
and his colleagues in 1994 when wild-type fetal pig islets were 
transplanted into 10patients, though without significant effect 
on blood glucose levels. Recent experimental studies in Min-
neapolis and Emory have indicated that wild-type pig islets, 
whether adult or neonatal, are damaged over the first few post-
transplant months even in the presence of intensive immuno-
suppressive therapy.  
Recent in vitro studies in Pittsburgh strongly suggest that the 
anti-pig antibody binding that initiates complement activation 
plays a greater role in immediate graft injury (the instant 
blood-mediated inflammatoryreaction [IBMIR]) than previ-
ously recognized. Furthermore, islets obtained from geneti-
cally-engineered pigs that have increased protection against 
the primate antibody-mediated response (transgenic for the 
human complementary-regulatory protein, CD46) have re-
sulted in insulin-free normoglycemia in one diabetic monkey 
for >1 year.  
An alternative approach that has been explored for a number 
of years is some form of encapsulation of the pig islets to pro-
vide a physical barrier to injury caused by antibody, comple-
ment, and immune cells. Some success has recently been 
achieved in a nonhuman primate model, and clinical trials 
have been initiated.  
In Pittsburgh, we are initiating a trial in monkeys of the 
transplantation of islets from pigs with five genetic manipula-
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tions, all aimed at protecting the islets from the primate im-
mune response. The pigs (from Revivicor, Blacksburg, VA) are 
Gal-KO and transgenic for CD46. In addition, they have three 
genes targeted to the islets alone (using an insulin promoter), 
partly because we have found ubiquitous expression of two of 
them to be detrimental to the survival of the pig. These three 
transgenes are tissue factor pathway inhibitor, CD39, and 
CTLA4-Ig, which, between them, should have anti-thrombotic, 
anti-inflammatory, and immunosuppressive effects. We believe 
that, with adequate genetic manipulation, naked pig islets (i.e., 
not encapsulated) will be sufficiently resistant to ‘immune’ in-
jury to allow long-term graft survival.  
Differences in glucose and insulin metabolism between pig and 
monkey also have to be considered. The normal C-peptide level 
in healthy pigs is 0.2-0.6ng/mL, whereas in healthy monkeys it 
is >1.5ng/mL. Furthermore, the pig islet response to glucose 
challenge is rather slower than the monkey islet response. 
However, if sufficient numbers of pig islets survive the IBMIR, 
it seems likely that they will maintain a state of normoglyce-
mia in the recipient despite this metabolic disadvantage. The 
evidence is that pig islet transplantation into the monkey pro-
vides a greater challenge than into the human. Success in a 
monkey model should therefore indicate success in a clinical 
trial.  
What is required is a highly-coordinated effort by those inter-
ested in this field directed towards resolving the remaining 
problems - a ‘Manhattan Project’ aimed at finding a solution to 
the immense global health problem of type 1 diabetes. 
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Can transgenic donors help islet xenotransplantation 
succeed? 
 

P. J. O’Connell 
 

Westmead Hospital, Westmead, Australia 
 

Recent preclinical studies have shown thatintraportal adult 
islets and NICC from genetically unmodified pigs can support-
normoglycemia for up to 6 months in immunosuppressed dia-
betic macaquemonkeys. These studies show thatdevelopment 
of a clinical islet xenotransplant therapy is achievable. The 
main barrier to clinicalapplication is rejection and clinically 
applicable immunosuppressive protocolsfor islet xenotrans-
plantation remain to be developed. Even islet allografts are lost 
to IBMIR and intoleranceof immunosuppression is a major 
problem clinically. These barriers will be greater for islet 
xenotransplantationas experimental data shows that islet 
xenograft rejection is greater than thatseen for allografts. Hen-
ceimprovements in outcomes for islet xenotransplantation will 
have to focus ongenetically modifying the donor rather than 
giving more treatment to therecipient. The ability togenetically 
modify pigs may not only serve to overcome the barriers tox-
enotransplantation by may “improve” islets in ways not possi-
ble withallografts. Currently geneticmodifications are focused 
on overcoming early graft loss from IBMIR. Transgenic expres-
sion of complementregulatory proteins and for NICC, removal 
of alpha-Gal, has been shown tosuppress IBMIR and improve 
results in primates. Preventing thrombosis through the expres-
sion of humanthromboregulatory proteins and CD39 awaits the 
development of new lines ofpigs. In addition, isletssecreting 
“local” immunosuppression have been shown to provide protec-
tion fromrejection without systemic immunosuppression in 
mice and this strategy awaitsproof of principle in primates. 
Inconclusion, genetic modification of donors is a major advan-

tage thatxenotransplantation has over other therapies and 
should be utilized to enhanceof the safety and efficacy of islet 
transplantation.  
 
 
 

Plenary session 5: Richard Lillehei session 
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Richard Lillehei: The man, his pioneering work in 
transplantation and his legacy in beta cell replacement 
therapy 
 

D. Sutherland 
 

University of Minnesota, Surgery, Minneapolis, USA 
 

Dr. Richard Lillehei (1927-1981) is generally considered the 
father of pancreas transplantation. He received his medical 
degree from the University of Minnesota (UM) in 1951. After 
completing surgical residency at his alma matter (with time 
out for military service at the research unit at Walter Reed 
Hospital), Lillehei joined the UM faculty in 1959, adding a 
Ph.D. in Physiology to his resume in 1960 from his work in 
shock, a lifelong interest that complemented his experimental 
work in organ-transplantation, the latter with emphasis on 
pancreas and intestinal transplantation. He performed the first 
clinical intestinal transplant in 1967, shortly after assisting his 
senior colleague, Dr. William Kelly, on the first clinical pan-
creas transplant in 1966. Thereafter he went on to perform the 
first series of clinical pancreas transplants by a single surgeon, 
13 cases (9 simultaneous with a kidney, SPK; 4 solitary) be-
tween 1966 and 1973). Lillehei’s series then stopped as the UM 
clinical islet transplant program began in 1974. However the 
series by Lillehei stimulated other surgeons to begin their own 
series in the early 70s, including Glideman in NY, Largiader in 
Zurich, Groth in Stockholm, and Dubernard in Lyon. The diffi-
culties with islet transplantation in this era prompted a re-
sumption of pancreas transplants at UM in 1978; by 2008 more 
than 2000 (mostly solitary) had been done at this institution 
and > 30, 000 worldwide, volume made possible by the pioneer-
ing efforts of several surgeons beginning in the early 80s, such 
as Calne, Sollinger, Corry, Land, and others who lack of space 
does not allow to mention;. Besides the UM, some other centers 
also did a very large volume, e.g., more than 1000 SPK trans-
plants have been done at the U Wisconsin alone. Lillehei lived 
just long enough (he tragically died from an accident while 
training for the Boston Marathon) to observe the beginning of 
the resurgence and to lend his support. It should be noted that 
the enteric drainage technique he described of duodenoen-
terostomy for pancreaticoduodenal allografts became, after a 
series of other methods (duct injection, bladder drainage, etc) 
were tired, the most popular technique worldwide. Today, pan-
creas recipient and graft survival rate at 3 years are ≥90% and 
≥80% and the variability be category (solitary vs SPK) has nar-
rowed substantially. These are outcomes Lillehei could only 
dream of but he knew were possible. The dry facts do not do 
justice to the legacy of Lillehei who accomplished so much not 
only by his innovation and hard work but by the sheer force of 
his renaissance-man personality, a personality that shone 
through rounds, happy hour discussions on everything under 
the sun, and his writing—nearly everyone of his ~350 scientific 
publications began with a pertinent literary quote from Shake-
speare or other famous author. The development of beta cell 
replacement therapy for treatment of insulin-dependent diabe-
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tes mellitus has many nuances, all of which will be discussed, 
but meanwhile we salute the pioneer, Richard Lillehei. 
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Challenges and results of a pancreas transplant pro-
gram in Brasil 
 

M. Perosa 
 

Hepato Hepatology and Organ Transplantation, São Paulo, 
Brazil 
 

Pancreas Transplantation (PT) is still an incipient experience 
in Brazil and Latin America. 1,945 PT have been performed in 
Latin America up to 2008 and the vast majority of this activity 
in Brazil (1,515=78%).  
It will be described the current status of PT in Brazil and par-
ticularly our personal experience which includes almost 600 
PT. Some important and challenging issues will also be dis-
cussed such as organ allocation system, Government coverage, 
limitations of the use of some drugs and costs concerns.  
From 1996 to 2011, 572 PT were performed by our team and 
included all categories: Simultaneous Pancreas-Kidney (SPK), 
Simultaneous Deceased Donor Pancreas and Living-Donor 
Kidney (SPLK), Pancreas After Kidney (PAK) and Pancreas 
Transplant Alone (PTA). Enteric drainage was the preferred 
technique for SPK and bladder drainage for solitary PT or 
SPLK. Immunosuppressant protocol consisted of tacrolimus, 
mycophenolate mofetil, steroids and induction with anti-
lymphocytic drugs was used for solitary PT and SPLK. Surgical 
technique progressed from systemic-bladder to systemic-
enteric, portal-enteric and, more recently, portal-enteric with 
duodeno-duodenostomy.  
There were 278 SPK, 63 SPLK, 126 PAK and 105 PTA in the 
whole series. 1-year patient survival was 82%, 90% , 95% and 
93%, respectively to SPK, SPLK, PTA and PAK. 1-year pan-
creas graft survival was 70% , 86%, 86% and 77% for SPK, 
SPLK, PAK and PTA, respectively. 1-year kidney graft survival 
was 77.5% and 89% for SPK and SPLK, respectively.  
This series represents the largest experience with PT in Latin 
America and results as good as those reported by developed 
countries have been achieved with the exception for SPK cate-
gory. It has led our program to prioritize solitary PT and SPLK 
category.  
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Challenges and results of a pancreas transplant pro-
gram in Iran 
 

S. Nikeghbalian 
 

Shiraz University of Medical Sciences, Shiraz Transplant Cen-
ter, Namazi hospital, Shiraz, Iran 
 

In Iran,we have over 4 million diabetic patients and pancreas 
transplantation (PTx) isthe only accepted treatment modality 
that achieve normoglycemia in thesepatients without a need 
for regular insulin injections. We have performed our firstPTx 
in April 2006 in Shiraz Organ Transplant Center as the lead-
ing center forabdominal organ transplantation in Iran. Now 
the number of patients that underwentthis procedure leads to 
86 cases including 52 cases of simultaneouskidney-pancreas 
transplantation (SPK), 28 cases of pancreas transplant alone 
(PTA)and 6 cases of pancreas after kidney transplantation 
(PAK), with a 1 year graftsurvival rate of 80.3%. Our preferred 

technique is portal-enteric drainage inmost cases. In 3 cases of 
PTA, we used a retroperitoneal approach in rightiliac fossa and 
right external or common iliac vein as the venous outflow. 
InOctober 2009, we introduced a novel technique for en-bloc 
SPK, using donorabdominal aorta as the arterial inflow and 
after anastomosis of the portal veinto the left renal vein, using 
the donor renal vein as the venous outflow of thegraft. Now the 
number of this type of procedure reaches 13 with a good suc-
cessrate (1 case of pancreas graft removal and 1 case of kidney-
pancreas removalbecause of venous thrombosis). We use tac-
rolimus and mycophenolate mofetil anda rapidly tapered pred-
nisolone as the main maintenance immunosuppressive regi-
men.Basiliximab was used in our firstseries for induction but 
after the 50th cases, we replaced the basiliximabby alemtuzu-
mab. The low rate of deceased donor organ donation (2.3 per 
million population) and lack of an organizednational network 
for organ donation in the early years of developing organtrans-
plantation were major obstacles to developing a good PTx pro-
gram in Iran,however, the rate of organdonation has increased 
to 4 per million population during the past two years. 
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Challenges and results of a live donor pancreas trans-
plant program in Japan. Outcome of sixteen consecutive 
clinical trials of simultaneous pancreas and kidney 
transplantation in a single institution 
 
T. Kenmochi, T. Asano, M. Maruyama, N Akutsu  
Chiba-East National Hospital, Clinical Research Center, Chiba 
City, Japan 
 
Objectives: Based on a poor prognosis of type 1 diabetic pa-
tients with end-stage renal disease and a severe shortage of 
deceased donors in Japan, we have introduced the first simul-
taneous pancreas and kidney transplantations from living do-
nors (LDSPK) in 2004 and sixteen cases of LDSPKs have been, 
so far, performed in our institution (24 cases in Japan).  
Patients and Methods: [Recipients] Sixteen type 1 diabetic 
patients with end-stage renal disease underwent LDSPKs from 
January 2004 to April 2011 in our institution. Age and gender 
were 34.2+5.7 years and 6 males / 10 females. All of them 
showed frequent hypoglycemic unawareness because of a nega-
tive serum C-peptide level (<0.03ng/ml). [Donors] Donors were 
nine mothers, three fathers and four brothers/sisters. Six do-
nors were ABO-incompatible for the recipients. All donors 
showed a good pancreatic endocrine function and a renal func-
tion and fulfilled the donor criteria for LDSPK which has been 
determined by Japan Society for Transplantation. [Operations 
and immunosuppression] Donor operation was performed by 
right nephrectomy followed by distal pancreatectomy with open 
laparotomy (8 donors) or laparoscopic procedure (8 donors). 
LDSPK was performed using pancreatico-cystostomy. Immu-
nosuppression was achieved by a quadruple therapy with tac-
rolimus, MMF, predonisolone, and basiliximab. For ABO-
incompatible cases, desensitization with rituximab 
(200mg/body i.v.), three times of double filtrated plasmaphere-
sis and plasma exchange was performed before transplanta-
tion.  
Results: Although a pancreatic fistula (Grade B) was devel-
oped in one donor, it disappeared by conservative therapy for a 
week. Another donor developed a pancreatic cyst 6 months af-
ter surgery and she needed aspiration of the cyst through the 
stomach by gastro-scope. Other 14 donors showed no complica-
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tion including, diabetes and renal dysfunction from 2 months to 
7 years. One recipient, who showed an extremely high level of 
anti-GAD antibody developed primary nonfunction of the pan-
creas graft after transplantation. Another patient developed 
venous thrombosis 2days after transplantation. For this pa-
tient, graftectomy followed by islet autograft (islet isolation 
from the excised graft) was performed. Other 14 patients 
achieved insulin independency immediately after transplanta-
tion. These patients are maintaining insulin independency 
with positive serum CPR (2-7ng/ml) and showing the normal 
endocrine function evaluated by HbA1c levels, HOMA-b, 
HOMA-R and 75g-oral glucose tolerance test. All six patients 
from ABO incompatible donors achieved insulin independency 
(100%) and withdrawal from hemodialysis (100%) without an 
episode of antibody mediated rejection. 1-year and 3-year pa-
tient survivals of the recipients were 100%. Pancreas/Kidney 
graft survivals were 87.5%/100% in 1-year and 87.5%/93.8% in 
3-year. Insulin independency was maintained in fourteen cases 
(87.5%) from 2 months to 7 years. Quality of life of the recipi-
ents evaluated by Short-form 36v2 drastically improved both in 
physical and mental summary scores by LDSPKs.  
Conclusions: The results of the consecutive clinical trial in 
our institution demonstrated that LDSPK might be recom-
mended as a potent tool of treatment for type 1 diabetic pa-
tients with ESRD especially in our country. Furthermore, our 
clinical data demonstrated that ABO-incompatible pancreatic 
graft survived as well as kidney graft. 
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Update from the International Pancreas Transplant 
Registry 
 

A. Gruessner 
 

University of Arizona, College of Public Health/Department of 
Surgery, Tucson, USA 
 

From December 16, 1966, through December 31, 2010, more 
than 35,000 pancreas transplants have been reported to the 
International Pancreas Transplant Registry (IPTR), including 
more than 23,000 from the US and more than 11,000 from out-
side the US.  
In this overview the emphasis is on transplants performed in 
the US since reporting is obligatory and almost complete fol-
low-up information is available for all cases.  
The majority of pancreas transplant is still in combination with 
a simultaneous kidney graft (SPK). Between 2006 and 2010 
77% of primary transplants were SPK, followed by 15% of pan-
creas after a kidney transplant (PAK), and 8% of pancreas 
transplants alone (PTA). The rate of solitary pancreas trans-
plants (PAK and PTA) is significantly higher in the US com-
pared to transplants performed outside the US.  
Over time the results for patients and graft survival improved 
in all 3 transplant categories despite the change in the recipi-
ent population.  
All 3 categories showed an trend to transplant older patients. 
This may be the result of more and more patients which re-
ported type2 diabetes mellitus as reason for transplant. In the 
majority of transplants in all 3 categories enteric drainage was 
used as the preferred drainage technique.  
Matching is no issue anymore. The rate of transplants with 5 
or 6 HLA A,B,DR mismatches reached 55% in all 3 categories. 
In addition, the rate of patients with high PRA levels is also 
increasing. The rate of African-Americans increased also espe-
cially in SPKs.  

Patient survival was excellent in all 3 categories. Overall1 year 
patient survival reached now over 95% in all 3 categories and 
over 90% at 3 years for transplants between 2006 and 2010.  
Early technical failures account for around 10% of all graft 
losses in all 3 categories with graft thrombosis being the most 
frequent reason.  
One year pancreas graft survival was 86.4% in SPK, 81.4% and 
80.0% in PTA. The 1 year SPK kidney graft survival reached 
now 93.3%. Five year pancreas graft function was 72.0%in 
SPK, and 55.0% in PAK and PTA. Eighty percent of the SPK 
kidneys still functioned 5 years post-transplant. The 1 year 
immunological graft loss rate was below 2% in SPK, 3.7% in 
PAK, and 6%in PTA.  
It can be concluded that pancreas transplantation remains still 
the best option to achieve long-term normoglycemia in patients 
with diabetes mellitus.  

 
 
 

Plenary session 7 - Topic: Immunology of beta 
cell replacement 
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Tregs as therapeutic tools for transplantation tolerance 
 

J.S. Bromberg , G. Lal, B. Burrell, N. Yin, Y. Nakayama, J. 
Xu, Y. Ding 
 

Departments of Microbiology and Immunology and Surgery, 
and the Center for Vascular and Inflammatory Disease, Uni-
versity of Maryland School of Medicine, Baltimore, MD USA 
21201. 
 

CD4+CD25+Foxp3+ Treg are important regulators for virtually 
all immune responses, and are key elements for establishing 
and maintaining antigen specific tolerance. We have estab-
lished a number of important principles of Treg, revealing that 
during tolerization, naïve T cells migrate to LN, where they are 
stimulated in the cortical area by specific alloantigen present-
ing pDC, next to the abluminal surface of the HEV, to generate 
aTreg. We elucidated several important molecular mechanisms 
in these interactions including roles for IL-2, TGFβ, T cell re-
ceptor (TCR), chemokines (CCL17, CCL19, CCL21), chemokine 
receptors (CCR4, CCR7), sphingosine-1-phosphate (S1P), and 
S1P receptor-1 (S1P1). Investigation of molecular factors that 
control Foxp3 expression revealed an upstream CpG island en-
hancer that is epigenetically regulated by DNA methylation, 
and that is completely methylated in aTreg versus being un-
methylated in thymus derived nTreg. Manipulation of this en-
hancer by using DNMT inhibitors drives Foxp3 expression, al-
lowing us to generate Treg subsets that resemble either aTreg 
or nTreg. Foxp3 expression is regulated in an epigenetic fash-
ion by signals mediated by IL-6R and TLR2 receptor pathways. 
These signals result in alternative structures for the Foxp3 
gene, and differential fates and functions for Treg. Investiga-
tion of trafficking properties demonstrated that nTreg migrate 
sequentially from the blood through microvascular endothe-
lium into the site of tissue inflammation, and then subse-
quently from tissue into afferent lymphatics and then the dLN, 
in order to become activated and display suppressor functions 
for islet allograft survival. Sequential tissue and dLN migra-
tion are key components of nTreg function, and migration is 
coupled to Treg developmental and differentiative steps. In 
contrast, aTreg precursors migrate first to the LN, and then to 
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sites of inflammation. We hypothesize that aTreg and nTreg 
have distinct requirements for induction, migration, trafficking 
and suppressive function, and that these distinctions are criti-
cally important for their separate roles in immune suppression 
and regulation. 
 
1. Ochando JC, Homma C, Yang Y, Hidalgo A, Garin A, Tacke 
F, Angeli V, Li Y, Boros P, Ding Y, Jessberger R, Lira SA, 
Randolph GJ, and Bromberg JS. Alloantigen-presenting plas-
macytoid dendritic cells mediate tolerance to vascularized 
grafts. Nature Immunology, 2006, 7:652-662.  
2. Zhang N, Schroppel B, Lal G, Jakubzick C, Mao X, Chen D, 
Jessberger R, Ochando JC, Bromberg JS. Regulatory T cells 
sequentially migrate from the site of tissue inflammation to the 
draining LN to suppress allograft rejection. Immunity, 
2009,30:458-469.  
3. Lal G, Zhang N, van der Touw W, Ding Y, Ju W, Bottinger 
E, Reid SP, Levy DE, Bromberg JS. Epigenetic regulation of 
Foxp3 expression in regulatory T cells by DNA methylation. J. 
Immunol., 2009; 182:259-273.  
 
 
  
I-55 
 
Embryonic pig pancreatic tissue for the treatment of 
diabetes: potential role of immune suppression with ‘off-
the-shelf’ 3rd party Tregs 
 

Y. Reisner, D. Tchorsh-Yutsis, Y. Zlotnikov Klionsky, E. 
Bachar-Lustig 
 

Weizmann Inst., Immunology, Rehovot, Israel 
 

Xenogeneic embryonic pancreatic tissue can provide an attrac-
tive alternative for organ replacement therapy. We previously 
defined the appropriate ‘window of opportunity’ for the success-
ful organogenesis of porcine pancreas around day 42 (E42), 
based on its long-term growth potential, response to glucose 
challenge, endocrine/exocrine ratio, and reduced immunogenic-
ity, compared to adult tissue. In addition, the proof of concept 
for the capacity of E42 pig pancreatic tissue to correct type 1 
diabetes was demonstrated in non-human primates (NHP). 
However, although exhibiting reduced immunogenicity, rejec-
tion still represents a major obstacle and fine tuning of the 
minimal immune-suppression is required. To that end, we re-
cently examined in a mouse model the efficacy of different co-
stimulatory blockade agents for overcoming rejection of E42 pig 
pancreatic tissue. As co-stimulatory blockade was shown to in-
duce CD4+CD25+Foxp3+ regulatory T cells (Tregs) expansion 
in-vivo, in the present study we aimed to further investigate 
whether the immune-suppressive potential of Tregs can be 
harnessed for E42 pancreatic tissue transplantation. 
To develop new approaches to combat rejection, we evaluated 
engraftment, growth and development of E42 pig pancreatic 
tissue in mice treated with ex-vivo expanded Tregs in combina-
tion with T cell debulking and the conventional immunosup-
pressive drugs, Rapamycin and FTY720.  
Transplantation of E42 pig pancreas into C57BL/6 mice immu-
nosuppressed by this protocol without the Tregs resulted in 
complete rejection within less than 6 weeks. In contrast, addi-
tional treatment with a single infusion of ex-vivo expanded 3rd 
party Tregs markedly delayed the onset of graft rejection to 10 
weeks. The infusion of Tregs was associated with a significant 
reduction in CD4+ and CD8+ expansion in the lymph nodes 
and other peripheral organs at the priming stages after im-
plantation. Freezing and thawing of the Tregs did not affect 

their efficacy, indicating the potential of Tregs banking. These 
findings further establish the important contribution of Tregs 
in the prevention of rejection. It is hoped that further insights 
into the mechanisms utilized by Tregs in combating graft rejec-
tion, as well as combining this approach with other promising 
modalities such as co-stimulatory blockade, could eventually 
induce permanent tolerance. Moreover, considering the techni-
cal difficulties encountered in the generation of Tregs from pa-
tients or from specific donors, our results demonstrate the fea-
sibility of using ‘off-the-shelf’ fresh or frozen 3rd party Tregs to 
control rejection in organ transplantation. 
 
  
I-56 
 
Recurrence of autoimmune diabetes after pancreas 
transplantation 
 

A. Pugliese 
 

University of Miami, Diabetes Research Institute, Miami, USA 
 

Immunological failure of pancreas grafts is usually categorized 
as chronic rejection. However, growing evidence indicates that 
chronic islet autoimmunity may eventually lead to recurrent 
diabetes. Importantly, this cause of graft failure is being identi-
fied in patients who are immunosuppressed in the absence of 
rejection. In our cohort of simultaneous pancreas-kidney re-
cipients, chronic rejection and recurrence of autoimmune dia-
betes occur with similar frequency, about 5% each. With 
>23,000 pancreas transplants performed worldwide, a condi-
tion that compromises graft outcome with similar frequency to 
chronic rejection is of clear clinical significance. Therefore, islet 
autoimmunity should be assessed pre-transplant and on follow-
up, to help in the diagnostic work up of immune-mediated graft 
failure. Data from our cohort indicate that diabetes-associated 
autoantibodies and in particular autoantibody conversion after 
transplant are associated with increased risk of diabetes recur-
rence. While there is limited experience in treating diabetes 
recurrence, it appears that immunosuppressive drugs com-
monly used to treat rejection, or even those used as induction 
agents, may have limited efficacy. There is a need for new 
treatment regimens or new drugs that can better control auto-
immunity. Potential therapeutic targets are memory autoreac-
tive T cells, which are being associated with disease recurrence 
and are not specifically targeted by current immunosuppres-
sion regimens used in transplantation.  
 
 
I-57 
 
Residual beta-cell function in type 1 diabetic patients: 
Opportunities for therapeutic intervention 
 

C. Dayan 
 

Cardiff University, Centre for Endocrine and Diabetes Sci-
ences, Cardiff, U.K. 
 

Type 1 diabetes is caused by selective autoimmune destruction 
of the insulin-secreting pancreatic beta cells. Evidence of auto-
immunity to beta cells can be detected many years before the 
onset of clinical diabetes and is accompanied by only gradual 
loss of beta cell function. At onset of clinical diabetes, it is es-
timated that less than 10-20% of beta cell function remains, 
but data from the Diabetes Control and Complications Trial 
showed clearly that individuals with relative preservation of 
endogenous insulin secretion (as indicated by c-peptide produc-
tion) had 65% less severe hypoglycaemia yet better HbA1c lev-
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els in the first few years of the study. Remarkably subjects 
positive for c-peptide at study entry also had 50% less retinopa-
thy at the end of the study 9 years later. Indeed, even the low-
est levels of detectable c-peptide at study entry were associated 
with reductions in long-term complications including retinopa-
thy and early nephropathy. Long-term follow-up of the DDCT 
cohort has shown that improved metabolic control initially, re-
sults in sustained reductions of long-term complications of 50% 
or more even 30 years later. Furthermore, improved HbA1c 
levels have been shown to itself promote preservation of beta 
cell function, resulting in a “beneficial feedback loop”. Hence 
there is evidence that preservation of even very small amounts 
of endogenous beta cell function for as long as possible after 
diagnosis is very beneficial in type 1 diabetes.  
In pursuit of this goal, treatment with immunomodulatory 
agents such as cyclosporine and more recently monoclonal an-
tibody treatments such as anti-CD3 and anti-CD20 have been 
shown to slow the loss of insulin production, but such treat-
ments have potential toxicity and are unlikely to be suitable for 
use in the preclinical phase of the disease. An alternative is 
antigen specific therapy in which tolerance specifically to beta 
cell antigens is induced. This approach has been well estab-
lished in animal models in which the administration of whole 
antigen or peptide corresponding to T cell epitopes of a key 
autoantigen has been shown to prevent diabetes onset without 
the use of immunosuppressive drugs. In humans, subcutaneous 
administration of the beta cell antigen, glutamic acid decar-
boxylase (GAD), in alum has been associated with preservation 
of c-peptide production although the mechanism remains un-
clear. High levels of antibodies to GAD were induced in this 
approach with the potential for hypersensitivity with repeated 
administration. The use of T cell target peptides (“peptide im-
munotherapy”) rather than whole antigen appears equally ef-
fective in animal models and has proved safe in humans even 
in the setting of allergy. In animal models, it can be shown that 
this approach generates regulatory T cells capable of long-term 
maintenance of tolerance and remission from diabetes. Replica-
tion of these effects in humans represents a major goal of cur-
rent research and is also relevant to reducing the need for im-
munosuppression in beta cell replacement protocols. 
 
 
 

Plenary session 8 - Topic: Pancreas and islet 
transplantation: present and future 
 
 
I-60 
 
Cell therapy for type 1 diabetes: from treatment of a few 
towards a cure for all 
 

C. Ricordi 
 

University of Miami, Diabetes Research Institute, Miami, USA 
 

The global impact of diabetes and its unsustainable health care 
costs are constant reminders of the urgent need for novel 
strategies to cure and prevent this disease condition, rather 
than improved treatments that do not affect the progression of 
the epidemic. In this direction, cellular therapies, stem cells 
and regenerative medicine could offer a definitive solution and 
an alternative to pharmaceutical treatments. Adult islet cell 
transplantation has progressed over the last decade with cur-
rent trials indicating that it is possible to achieve and sustain 
insulin independence following an allogeneic islet transplant 

for over 7 years. The most recent data from the Collaborative 
Islet Transplant Registry (CITR) sponsored by the NIH indi-
cates that islet cell transplants in the context of T-cell deplet-
ing induction immunosuppression can achieve graft survival 
rates comparable to whole organ, pancreas transplantation 
alone. Now that the proof of principle has been established, the 
objective of beta cell replacement and regenerative strategies 
cannot focus on matching clinical results with those of organ 
transplantation, while using life-long immunosuppression, as 
this would continue to limit the potential applicability of these 
procedures only to patients with the most severe form of Type 1 
diabetes (i.e., severe hypoglycemic unawareness). Novel strate-
gies involving local immuno-modulation, immune tolerance 
induction, and conformal/nano-scale immuno-isolation tech-
nologies are actively pursued so that transplantation of insu-
lin-producing cells will become applicable to all patients with 
insulin requiring diabetes. When these strategies will allow for 
transplantation without immunosuppression, then everyone 
will want a transplant of insulin-producing cells and because of 
the severe limitation imposed by human organ donation, it 
would be impossible to treat all patients that could benefit from 
this procedure just based on the few multi-organ donors avail-
able yearly (e.g., in the USA 1,700 pancreata are trans-
planted/year and over 20 million patients would require a 
transplant). It is, therefore, imperative that we aggressively 
pursue alternative strategies so that an unlimited source of 
insulin-producing cells will be secured. In this direction, cur-
rent approaches include animal cells (xenotransplantation), 
cord blood, amniotic, fetal, embryonic and inducible pluripotent 
stem cells, which expand the potential of transdifferention and 
tissue reprogramming technologies, opening the way to the use 
of autologous adult tissues as a potential source for insulin 
producing cells. Autologous adult stem cell sources have sev-
eral potential advantages, including reduced or absent terato-
genic potential. In this direction, recent data from our group 
and others indicate that adipose derived stem cells could repre-
sent an excellent source which can be easily obtained from the 
patient’s own subcutaneous tissue (e.g., following a mini lipo-
suction) procedure. Modern methods for processing adipose tis-
sue derived cells have been described and initial promising re-
sults have been recently published in experimental models.  
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Best Abstracts 
 
O-001 
 
Islet xenotransplantation using gal-deficient neonatal 
porcine donors improves engraftment and function 
 

P. Thompson1, I.R. Badell1, M. Lowe1, J. Cano1, B. Wiseman2, 
J. Logan2, F. Leopardi1, M. Song1, R. Ruhil1, E. Strobert3, G. 
Rayat4, G. Korbutt4, R. Rajotte4, N. Iwakoshi1, C. Larsen1, A.D. 
Kirk1 
 
1 Emory Transplant Center, Atlanta, USA; 2 Fios Therapeutics, 
Rochester, USA; 3 Yerkes National Primate Research Center, 
Atlanta, USA; 4 Alberta Diabetes Institute, Edmonton, Canada 
 

Objective: Galactose-α1,3-galactose (Gal) is the major target of 
preformed xenoreactive antibodies in humans. Gal-deficient 
donors confer a profound survival advantage in pig-to-primate 
solid organ transplant models; however, their benefit in islet 
xenotransplantation has not been clearly demonstrated. We 
directly compare the immunogenicity, survival and function of 
neonatal porcine islets (NPIs) from wild-type (WT) or galacto-
syl transferase knockout (GTKO) donors in a nonhuman pri-
mate model.  
Methods: Islets were isolated from pancreata of 1 – 4 day old 
WT or GTKO porcine neonates. Rhesus macaques were ren-
dered diabetic with streptozocin, and received an intraportal 
infusion of ~50,000 IEQ/kg of either WT (n=5) or GTKO (n=5) 
NPIs. All recipients underwent immunosuppression with 
αCD154 and αLFA-1 mAbs, CTLA4-Ig, and mycophenolate 
mofetil. Recipient blood glucose, transaminase, and serum anti-
gal and non-gal antibody levels were used to monitor response 
to transplant. Islets were also evaluated for relative suscepti-
bility to complement- and antibody-mediated injury in vitro.  
Results: WT NPIs were more susceptible to antibody and com-
plement binding and destruction than their GTKO counter-
parts in vitro. GTKO islet recipients had superior rates of en-
graftment; 4 of 5 GTKO versus 1 of 5 WT recipients achieved 
insulin-independent normoglycemia. Rejection-free survivals 
were 249, 99, 91 and 50 days for GTKO islet recipients and 137 
days for the WT recipient. Transplantation of WT islets re-
sulted in significantly greater transaminitis. There was no sig-
nificant difference in xenoantibody production between groups. 
Conclusions: Our results confirm that Gal is important in 
xenoislet transplantation. GTKO NPI recipients have improved 
rates of normoglycemia, likely due to decreased susceptibility 
of xenografts to innate immunity mediated by complement and 
preformed xenoantibody. Therefore, the use of GTKO donors is 
an important step towards improved consistency and inter-
pretability of results in future xenoislet studies. These results 
corroborate the importance of innate immunity in cellular as 
well as solid organ transplantation.  
 

 
O-002 
 
Could pancreatic islets derived from pancreases from 
NHB-III donors be used as autonomous single islet 
grafts? 
 

M.A. Engelse1, C.J.M. Loomans1, E.H. van Rossenberg1, 
H.A.M. Tons1, C. Vermeulen1, J. Ringers2, A. Braat2, A. Baran-
ski2, J. Dubbeld2, S. Schaapherder2, R. Ploeg3, E.J., de Koning1 

1 Leiden University Medical Center, Dept. of Nephrology, Lei-
den, The Netherlands; 2 Leiden University Medical Center, 
Dept. of Surgery, Leiden, The Netherlands; 3 University Medi-
cal Center Groningen, Dept. of Surgery, Groningen, The Neth-
erlands 
 

Isolation of pancreatic islets is worldwide performed on organs 
that are obtained from heartbeating (HB) organ procurement 
procedures. Distinctively, in the Netherlands and in Belgium a 
strong tradition has developed in the acquisition of high qual-
ity pancreas from (Non-Heart Beating type-III) NHB-III do-
nors. In this study, the feasibility of using pancreatic islets 
from high quality NHB-III donors autonomously is investi-
gated. First, pancreatic islets from both NHB-III (n=3) and HB 
(n=23) procedures were isolated using the same isolation 
method. We determined the total islet number, their viability 
and their ability to produce insulin in response to an elevated 
glucose stimulus (GIIST). In a second experiment, we acquired 
NHB-III (n=2) and HB (n=4) human pancreatic islets and per-
formed islet transplantations under the kidney capsule (3000 
islet equivalents per mouse) of streptozotocin (STZ)-treated 
(diabetic) NOD-SCID mice. In the first experimental group, the 
number of pancreatic islets derived from NHB-III (519.300 ± 
207.500 IEQ) and HB (502.900 ± 307.000 IEQ) donors did not 
differ significantly. The stimulation index (GIIST) was similar 
as well for islets obtained from NHB-III (5.8x) and HB(6.3x) 
donors. In the second experimental group, islets derived from 
NHB-III donors were demonstrated to have a slight tendencyto 
be less effective at alleviating STZ-induced hyperglycaemia at 
30 days after transplantation: 12,38±0,7mM (NHB-III) vs 
8,2±6,3mM (HB) fasting glucose levels,though this variation 
was not significant. Pancreas from NHB-III donor procedures 
are a good potential source for pancreatic islet isolation and 
subsequent islet transplantation. Our studies demonstrate no 
appreciable differences in yield or function between NHB-III 
and the commonly-used HB pancreas. However, we stress that 
only the best pancreas from NHB-III donors are used that had 
a patent perfusion prior to procurement. In conclusion, we pro-
pose the application of islets from NHB-III for autonomous 
transplantation. 
 

 
O-003 
 
ZnT8 autoantibodies are associated with type 1 diabetes 
recurrence (T1DR) in simultaneous pancreas-kidney 
(SPK) transplant recipients 
 

G. Burke1, Y.Y. Kitvarametha2,3, S. Diamantopoulos2, G. Al-
lende2, F. Vendrame2, I. Snowhite2, J. Sageshima1, L. Chen1, G. 
Ciancio1, P. Ruiz1, H. Reijonen4, J. Hutton5, A. Pugliese2 
 
1 University of Miami, Surgery, Miami, USA; 2 Diabetes Re-
search Institute, University of Miami, Miami, USA; 3 Depart-
ment of Pediatrics and Adolescent Medicine, University Hospi-
tal of Ulm, Germany; 4 Benaroya Research Institute, Seattle, 
USA; 5 Barbara Davis Center for Childhood Diabetes, Univer-
sity of Colorado, Denver, USA 
 

Objective: Earlier analyses of GAD and IA-2 autoantibodies 
(AAb) in our cohort of SPK recipients showed that these are 
associated with the development of T1DR, especially when ap-
pearing on follow-up in patients who were negative pre-
transplant(conversion). We now investigated if Znt8 AAb are 
also associated with T1DR.  
Methods: We retrospectively measured AAb associated with 
type 1 diabetes (GAD, IA-2 and ZnT8) in serial samples ob-
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tained prior toand following transplantation in 198 SPK recipi-
ents with a mean follow-up of 5.5+3.7 years (range 0.12-19). 
This cohort included 159 patients with normal glucose toler-
ance (NGT) and 39 patients who developed hyperglycemia on 
follow-up which was explained by T1DR (13), chronic rejection 
(12), or was considered of undetermined origin (14).  
Results: Compared to GAD and IA-2 AAb, ZnT8 AAb were al-
most never found in NGT patients, thus showing a much 
stronger association with T1DR (ZnT8 OR=27.5, p<0.000001; 
GAD OR=8.8, p=0.002 and IA-2 OR= 3.5, p=0.03). None of the 
AAb were significantly associated with chronic rejection or un-
determined hyperglycemia. Specificity and positive predictive 
value (PPV) for T1DR were 0.72/0.20 (GAD), 0.83/0.22 (IA-2) 
and 0.96/0.54 (ZnT8). A higher number of AAb was associated 
with T1DR, with specificity/PPV values of 0.55/0.05 (1 AAb), 
0.73/0.07 (2 AAb) and 0.95/0.64 (3AAb). Indeed, 54% of our 
T1DR patients had 3 AAb compared to only 2.5% of the NGT 
patients (p<0.000001, OR= 45). The value of adding ZnT8 AAb 
and thus measuring 3 AAb was also confirmed by Kaplan-
Meier survival analysis. 
Conclusions: Including ZnT8AAb leads to significantly im-
proved prediction of T1DR in SPK recipients. 

 
 

 
O-004 
 
Reduced rate of acute rejection with rapamycin vs. my-
cyphonolate mofetil in simultaneous pancreas kidney 
(SPK) recipients. Randomized, prospective trial at 10 
years 
 

G. Ciancio1, J. Sageshima1, L. Chen1, J. Gaynor1, L. Hanson1, 
L. Tueros1, D. Roth2, W. Kupin2, G. Guerra2, A. Mattiazzi2, A. 
Pugliese3, G. Burke1 

 
1 University of Miami, Surgery, Miami, USA; 2 University of Mi-
ami, Nephrology, Miami, USA; 3 Diabetes Research Institute, 
University of Miami, Miami, USA 
 

Objective: To assess efficacy and safety of rapamycin (Rapa) 
and mycophenolate mofetil (MMF) in long term, prospective 
randomized trial in SPK recipients.  

Methods: From September 2000 through September 2009, 170 
patients with type 1 diabetes and end stage renal disease were 
enrolled in a randomized, prospective, single center immuno-
suppression study. Patients were randomized to receive MMF 
(1 gm BID) or Rapa (4 mg/day, target level 5-7). All patients 
received daclizumab (1 mg/kg x 2 doses) and thymoglobulin (1 
mg/kg x 5 doses) induction, and tacrolimus (target level 5-7) 
and steroid maintenance immunosuppression. All pancreas 
transplants were bladder (exocrine) and systemic venous (en-
docrine) drained.  
Results: The rate of freedom from acute rejection during the 
first year for kidney and/or pancreas, either clinically sus-
pected or biopsy proven was statistically significant better for 
Rapa vs. MMF (overall 88±4% vs. 66±5%, p<0.02). There was 
no difference in creatinine, hemoglobin A1C, viral infections 
(CMV, polyoma, EBV), lymphoproliferative disorders, reopera-
tion, post transplant diabetes, lipid profile or percentage of pa-
tients receiving statins, weight gain, or proteinuria at 96 
months between groups. Comparing Rapa vs MMF at 96 
months, there were comparable patient survival (78±6% vs 
78±5%), death-censored pancreas (98±2% vs 90±4) and kidney 
graft survival (77±7% vs. 74±6%).  
Conclusions: In a long-term, randomized, prospective, single 
center study, Rapa was found to be more effective than MMF 
from the standpoint of reducing the rate of acute rejection for 
both kidney and pancreas allografts. Nonetheless, long-term 
survival results were comparable in both groups.  
 
 
O-005 
 
Five-year results of islet-alone transplantation match 
pancreas-alone transplantation with alemtuzumab, 
Tac/MMF, with strong suppression of auto and alloreac-
tivity  
 

A.M.J. Shapiro1, C. Toso2, S. Imes1, A. Koh1, T. Kin1, D. 
O’Gorman1, A. Malcolm1, P. Dinyari1, R. Owen1, N.M. Knete-
man1, D.L. Bigam1, R.Y. Calne3, P.A. Senior1, B.O. Roep4 

 
1 University of Alberta, Surgery/Medicine, Edmonton, Canada; 
2University of Geneva, Geneva, Switzerland; 3 University of 
Cambridge, Cambridge, U.K.; 4 Leiden University Medical Cen-
tre, Leiden, Netherlands Antilles  
 

Objective: The utility of clinical islet transplantation has been 
questioned, with evanescent insulin independence over time. 
We hypothesized that potent T depletional induction with 
alemtuzumab, and tac/MMF would offer more durable immune 
protection, and would be better tolerated than sirolimus. 
Methods: n=24 (mean age 49±9), with longstanding T1DM 
(mean 30±11 years), recurrent hypos (Clarke 5.5±1.4; Hypo 
2,044±494) and lability (LI 572±66) and preserved renal func-
tion, received islet-alone transplants by percutaneous intrapor-
tal delivery (mean 829,900±200,000 IE, 10,938±2,300 IE/kg). 
Alemtuzumab 30mg was given on D-1, with maintenance tac 
(10ng/ml initially) and MMF (up to 2g/d). 
Results: Of n=24 (longest follow-up 5.1yrs), 5 await a second 
infusion or are weaning from insulin presently. 92% (22/24) 
remain C-peptide positive with good control (A1C 6.3±0.2, 
Clarke 0±0, Hypo 0±0, LI 19±5, p<0.0001 vs baseline) . Of n=19 
completed, 74% (14/19) remain insulin independent. 2/24 lost 
graft function following immunosuppressant withdrawal, after 
aseptic meningitis, and after nocardial pneumonia with brain 
abscess; both remain alive and have fully resolved. K-M sur-
vival for insulin independence at 5 years are 62% (alemtuzu-
mab) vs 15% (Edmonton Protocol, EP), p=0.01. 65% of subjects 
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treated with alemtuzumab tac/MMF achieved normal meta-
bolic reserve vs 12% EP (p=0.01). None in the alemtuzumab 
group became sensitized by PRA. In terms of protective 
mechanisms, we found extreme polarization of IL-10 based sig-
nature (MLR - islet donor HLA reactivity) that likely reflects 
immune regulation. CD8 T-cell precursor frequencies to islet 
autoantigens were markedly suppressed, with significant in-
creased responses to A2 epitopes, low antiviral responses to 
CMV, EBV and measles, and reduced CD8 autoreactivity to 
most islet epitopes except insulin B-chain, suggesting suppres-
sion of autoimmune reactivity. 
Conclusions: Potent T-depletion with alemtuzumab and 
tac/MMF induced a protective, IL-10 regulated immune re-
sponse, with substantially improved 5-year insulin independ-
ence rates that now compare favorably with those of pancreas-
alone transplantation. 

 
 
O-006 
 
Generation of pancreas-spheres from human embryonic 
stem cells 
 
X. Xu, V. Browning, J. Odorico 
 

University of Wisconsin - Madison, Surgery, Madison, WI, USA 
 

Objective: Human embryonic stem cells (hESCs) are a poten-
tial source of functional beta cells and serve as an in vitro 
model for studying human pancreas development. We have 
studied the roles of specific growth factors and 3D culturing in 
hESC cell fate determination as cells differentiate through a 
mesendoderm fate to pancreatic progenitors and, ultimately, to 
cells expressing insulin. 
Methods: Undifferentiated hESCs are treated with various 
combinations of bFGF, Activin A, and BMP4 (FAB) to induce 
differentiation to endoderm, followed by growth in suspension 
culture as EBs. EBs are embedded in Matrigel, plated and 
grown in serum-free media containing insulin, transferrin, se-
lenium, FGF7, nicotinamide, INGAP, and exendin-4 for an ad-
ditional 3-4 weeks, during which time pancreatic progenitors 
(“pancreas-spheres”) are formed. Pancreas-spheres are selected 
and switched to media containing B27 and nicotinamide for 1-2 
additional weeks. 
Results: Following early growth factor treatment with FAB, 
cultures robustly express primitive streak and definitive endo-
derm-associated genes to a greater degree than in FA, FB, AB, 
F, or B media. Compared to FAB treated cells, Activin alone 
treatment yielded similar results but cells did not survive at-
tempts to form EBs. In FAB-treated cells at the end of the EB 
stage, a number of cells express PDX1, FOXA2, and SOX9, sug-
gesting a commitment to early proliferative foregut endoderm 

and pancreatic lineage. Nearly all cells within the pancreas-
spheres co-express PDX1, FOXA2, HNF1ß, HNF6 and SOX9, 
and many cells also express CPA, NKX6.1 and PTF1a. By the 
end of the final stage, there is a marked increase in the number 
of insulin/C-peptide-positive cells. 
Conclusions: We have developed a new differentiation proto-
col for generation of beta-like cells from human ESCs using 
chemically-defined culture conditions. This four-step protocol 
follows in vivo differentiation, as cells move through develop-
mentally defined stages on a path toward commitment to endo-
crine cells. 
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Oral Sessions 
 
 
Parallel session 1 - Oral presentations - Topic: 
Pancreas transplantation: results and surgical 
aspects 
 
 
O-007 
 
Outcomes of pancreas allografts retrieved simultane-
ously with an isolated intestine allograft: Single center 
and national data 
 

J.A. Fridell, R.S. Mangus, R.M. Vianna, A.J. Tector, J.A. 
Powelson 
 

Indiana University School of Medicine, Surgery, Indianapolis, 
USA  
 

Background: Simultaneous procurement of a pancreas and 
isolated intestine allograft from the same donor may compro-
mise one or both grafts given their shared vasculature. This 
study reports the outcomes for pancreas allografts procured 
simultaneously with an intestine. Separate analyses are re-
ported from (1) a single center and (2) 10-year national data 
from the UNOS database. SRTR reference data for all pancreas 
grafts are provided for comparison.  
Methods: Local, single center data were reviewed retrospec-
tively for all donors with simultaneous pancreas and isolated 
intestine procurement. U.S.A. national data were obtained 
from UNOS, and included all donors from 2000 to 2010 in 
which both the pancreas and isolated intestine were retrieved 
and transplanted into separate recipients.  
Results: There were 27 isolated intestine allografts procured 
at our center during the study period. There were 11 cases 
(41%) in which the pancreas was transplanted. The reasons for 
non-transplantation of the pancreas in the other 16 donors in-
cluded donor age (n=10), graft quality (n=4), and anatomic or 
surgical issues (n=2). For the 11 transplanted grafts, 1-year 
pancreas allograft survival was 100%. Nationally, there were 
159 simultaneous pancreas and intestine donors. Graft and 
patient survival were acceptable when compared to SRTR ref-
erence outcomes for all U.S. pancreas transplants (Table). 
Conclusions: These results suggest that pancreas allografts 
procured simultaneously with an intestine, although techni-
cally more demanding, do not have significantly inferior sur-
vival outcomes compared to pancreas allografts procured with-
out intestinal retrieval. 
 

 
UNOS data 
n=159 simultaneous 
donors 

SRTR reference data 
All U.S. pancreas transplant 
outcomes 

Transplant 
Type 

SPK PAK PTA SPK PAK PTA 

7-day survival       
Graft 89% 93% 92%    
Patient 99% 100% 100%    
3-month sur-
vival 

      

Graft 83% 88% 92% 90% 86% 89% 
Patient 94% 90% 100% 97% 99% 99% 
1-year survival       
Graft 74% 77% 75% 86% 77% 83% 
Patient 94% 90% 100% 95% 97% 98% 

O-008 
 
Minimally invasive living donor operation for simulta-
neous pancreas and kidney transplantation: HALS-
nephrectomy and distal pancreatectomy 
 

N. Akutsu, M. Maruyama, K. Saigo, C. Iwashita, K. Otsuki, T. 
Ito, T. Asano, T. Kenmochi 
 

Chiba-East National Hospital, Surgery, Chiba, Japan 
 

Objective: It is seriously important for living donations to 
make safer and to reduce operating stress. Laparoscopic sur-
gery is though to be a useful operating procedure for solving 
these problems. We have performed 15 cases of LD-SPKTx. 
With the last 7 cases, we did hand-assisted laparoscopic 
(HALS) living donor nephrectomy and distal pancreatectomy 
(LDNP) for donor benefits. In this presentation, we report the 
summary of 7 cases of successfully completed HALS-LDNP.  
Methods: Placements of working ports were as follows (one 
hand port (7 cm); above umbilicus, two 12 mm ports; (left lat-
eral abdomen and left lower abdomen)). First, we performed 
left nephrectomy after dividing ureter with double clipping and 
finally dividing renal artery and vein by ENDO GIA . Next, 
distal pancreatectomy was performed. Pancreatic tail and 
spleen was dissected from retroperitoneal tissue until found 
celiac artery and portal vein. Then we cut the pancreatic body 
above the left side edge of portal vein with LCS and harvested 
pancreas and spleen.  
Results: Five of donors were women and two were men. Aver-
age of age is 47.1 ± 14.2 years old. Total operation time was 
472 ± 42 minutes. An estimated blood loss was 423 ± 216 ml. A 
warm ischemia time (WIT) of kidney was 127 ± 30 seconds and 
that of pancreas was 296 ± 82 seconds. As compared with open 
approach, HALS approach took more operation time and WIT 
of pancreas, but less WIT of kidney and blood loss. Graft func-
tions of kidney were so good that urine was recognized imme-
diately and all recipients obtained withdrawal of hemodialysis. 
As pancreas function, five recipients got normalizing of blood 
sugar without insulin. They discharged the hospital without 
remarkable complications.  
Conclusions: We demonstrated that HALS-LDNP would have 
advantages of safeness for donor and of transplant organ func-
tion in SPKTx. 
 
 
O-009 
 
Laparoscopic robot-assisted pancreas transplantation 
 

U. Boggi1, F. Vistoli1, S. Signori1, S. D'Imporzano1, G. 
Amorese2, G. Consani2, F. Guarracino3, P. Marchetti4, D. Fo-
cosi5, F. Mosca6 

 
1 Division of General and Transplant Surgery - Pisa University 
Hospital , Pisa, Italy; 2 Division of General and Vascular Anes-
thesia and Intensive Care - Pisa University Hospital, Pisa, It-
aly; 3 Division of Cardiothoracic Anesthesia and Intensive Care 
- Pisa University Hospital, Pittsburgh, USA; 4 Section of 
Transplant Endocrinology and Metabolism - Pisa University 
Hospital, Pisa, Italy; 5 Division of Immunohematology - Pisa 
University Hospital, Pisa, Italy; 6 Division of General Surgery I 
- Pisa University Hospital, Pisa, Italy 
 

Background: Surgical complications are a major disincentive 
to pancreas transplantation, despite theundisputed benefits of 
restored insulin independence. The da Vinci surgical system, a 
computer assisted electromechanical device, provides the 
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unique opportunity to test whether laparoscopy can reduce the 
morbidity of pancreas transplantation.  
Methods: Pancreas transplantation was performed by robot 
assisted laparoscopy in three patients. The first patient re-
ceived a pancreas after kidney transplant, the second a simul-
taneous pancreas kidney transplantation, and the third a pan-
creas transplant alone. Operations were carried out through an 
11 mm optic port, two 8 mm operative ports, and a 7 cm mid-
line incision. The latter was used to introduce the grafts, han-
dle vascular cross clamping, and create exocrine drainage into 
the jejunum. 
Results: The two solitary pancreas transplants lasted 3 and 
5hrs, respectively, the simultaneous pancreas kidney trans-
plantation lasted 8 hrs. Mean warm ischemia time of the pan-
creas graft was 34 minutes. All pancreata functioned immedi-
ately, making their recipients insulin-independent. The kidney 
graft, revascularize dafter 35 minutes of warm ischemia, also 
functioned immediately and fully. No patient had complica-
tions during or after surgery; mean hospital stay was 23 days. 
After a mean follow-up period of 3.7 months, all recipients are 
alive with optimal graft function.  
Conclusion: We have shown the feasibility of laparoscopic ro-
bot-assisted solitary pancreas and simultaneous pancreas and 
kidney transplantation. If the safety and feasibility of this pro-
cedure can be confirmed in larger series, laparoscopic robot as-
sisted pancreas transplantation could become a new option for 
diabetics needing beta-cell replacement.  
 
  
O-010 
 
Comparison of pancreas transplants from donors after 
cardiac death (DCD) and donors after brainstem death 
(DBD) 
 

A. Rathnasamy Muthusamy1, A. Vaidya1, S. Sinha1, I. 
Quiroga1, E. Sharples2, S. Reddy1, J. Gilbert1, P.J. Friend3 

 
1 Oxford Transplant Centre, Transplant Surgery, Oxford, U.K.; 
2 Oxford Transplant Centre, Transplant Nephrology, Oxford, 
U.K.; 3 University of Oxford, Oxford, U.K. 
 

Objective: This article summarizes a single centre experience 
with transplanting pancreases from controlled DCD.  
Method: From March ‘04 to February ‘11, 407 pancreas trans-
plants were performed: 54 from DCD and 353 from DBD. DCD 
pancreases were accepted based on donor age <60 years, BMI 
<32, and time to cardiac arrest from withdrawal <1 hour. Cam-
path induction, Tacrolimus & MMF maintenance and TEG di-
rected anticoagulation were employed. Kaplan-Meier estimates 
were used to compare 1-year graft & patient survival.  
Results: There were 17 SPK, 22 PTA and 15 PAK from DCD; 
282 SPK, 38 PAK and 33PTA from DBD, resulting in signifi-
cantly more isolated pancreases (PAK &PTA) from DCD 
(p=0.0001). DCD had 14 months median follow-up (range 0-45); 
DBD had 30 months’ follow up (range 0-83). DCD and DBD 
recipients were of similar age (43±9 vs. 42±8) and BMI (25±2.9 
vs. 25±5). DCD donors were younger (33±12vs. 37±13, P=0.03) 
but had similar BMI as DBD (23±3vs. 24±4). DCD initial warm 
ischemia was 13 minutes (0-21) and had longer cold ischemia 
(732±149 vs.663±167 minutes, p=0.01). DCD donors had less 
vascular cause of death (33% vs.52%, p=0.02). SPK pancreas 
survival and overall patient survival were similar(94% DCD vs. 
89% DBD, p=0.5), (95% DBD vs. 96% DCD). Higher isolated 
DBD pancreas graft survival (89% DBD vs. 73% DCD, p=0.03) 
contributed to better overall DBD pancreas outcome (89 vs. 
80%, p=0.04). DCD pancreas graft loss 2°to thrombosis was 

more frequent (11% vs. 0.8%, p=0.0008) despite anticoagula-
tion. DCD pancreases and associated kidneys had more fre-
quent DGF(13% vs. 2%, p<0.0001) & (29% vs. 11%, p=0.02). 
PNF of the kidney (0%vs. 1%, P=NS) and of the pancreas (3.7% 
vs. 1.4%, P=NS) were similar.  
These single-centre results suggest that DCD pancreases are 
better utilized if implanted simultaneously with a kidney.  
 
  
O-011 
 
Equivalent graft outcomes between donation after brain 
death (DBD) and donation after cardiac death (DCD) 
pancreas transplant 
 

T. Jie, A. Gruessner, C. Desai, K. Khan, H. Rilo, R. Gruessner 
University of Arizona, Surgery, Tucson, USA 
 

DCD pancreas allograft was underutilized because the con-
cerns of technical complications, detrimental effects of pro-
longed warm ischemic injury, increased risks of developing 
graft pancreatitis and poor long-term graft outcomes. A retro-
spective database (IPTR) review was performed in three cate-
gories of pancreas transplant: pancreas transplant alone (PTA), 
pancreas after kidney transplant (PAK), or simultaneous pan-
creas and kidney transplant (SPK) between 2000 and 2009. 
1.73% (n=225) of the pancreas grafts were from DCD among 
12,983 pancreas transplant performed. The DCD graft utiliza-
tion increased from 0.38% in 2000 to 3.43% in 2009. The cate-
gories of pancreas transplants from DBD and DCD were 
shown. The recipient age, gender, BMI, wait time, PRA, HLA 
mismatch; and donor age, gender, causes of death, BMI, and 
cold ischemic time were found not to be significantly different 
between DBD and DCD pancreas transplants. In addition, we 
compared centers that performed more than 20 pancreas 
transplants per year for last 5 years (high volume) to others. 
High volume centers were found to have 2.2-folds increased 
likelihood of utilization DCD pancreas (odds ratio 2.216, 95% 
confidence limits between 1.641 and 2.991). Furthermore, high 
volume centers also performed proportionally more primary 
PTA (66%), vs. PAK (35%) and SPK (38%) when compared to 
other centers (p-value 0.0001). Importantly, the pancreas graft 
outcomes were similar between DBD and DCD pancreas trans-
plant in all three categories (table 2). High volume pancreas 
transplant centers performed more primary PTA and had 
higher DCD utilization. With comparable long-term pancreas 
graft outcomes, pancreas transplant from DCD graft should be 
seriously considered. 
 
7334463a-47c6-4468-8cc4-dab6f68c171c 

Category DCD 3-yr graft survival BDD 3-yr graft survival p-value

PTA 50.87% 59.01% 0.318 

PAK 60.16% 65.26% 0.833 

SPK 80.98% 77.61% 0.166 
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O-012 
 
Longterm survival and function of pancreas grafts are 
equivalent in pancreas-after-kidney and simultaneous 
pancreas/kidney transplant recipients 
 

M.S. Cattral, F. Bazerbachi, I.D. McGilvray, A. Norgate, J 
Schiff, M Selzner 
 

Toronto General Hospital, University of Toronto, Toronto, 
Canada 
 

Introduction: Registry data showing that pancreas graft sur-
vival is inferior in PAK recipients than in SPK recipients con-
tinue to influence transplant decisions. In this single-
institution study, we compared the results of all PAK (n=49) 
and SPK (n=123) transplants performed between 8/2002 and 
1/2010. Methods: Systemic venous drainage and enteric 
drainage was used for all pancreas grafts. Most patients re-
ceived thymoglobulin and were maintained on tacrolimus, my-
cophenolate mofetil and prednisone. Demographics, graft sur-
vival, complications, and mortality were analyzed by the Chi-
square, Fisher’s exact, and log-rank tests.  
Results: Donor and recipient demographics were similar in 
both groups. All patients were dialysis-dependent for 2.4 ± 1.8 
yrs prior to their kidney transplant (KTx); the time interval 
between KTx and PAK was 6 ± 4 yrs. For PAK vs. SPK recipi-
ents, there was no difference in length of hospital stay (9.7 ± 
3.6 d vs.14.3 ± 11.2 d) or incidence of infectious (31% vs. 35%) 
and non-infectious (8%vs. 22%) complications including graft 
thrombosis (2% vs. 3%). The 1-, 3-, and 5-yr patient survival 
rates for SPK patients were 100%, 96%, and 92% (f/u, 53 ± 25 
mo), whereas all PAK patients were alive with functioning KTx 
at these time points (f/u, 46 ± 28 mo). The 1-, 3-, and 5-yr un-
censored pancreas graft survival rates for PAK vs. SPK were 
90% vs. 93%; 90% vs. 92%; and 87% vs. 83%, respectively 
(p=NS). The duration of dialysis and the time interval between 
KTx and PAK did not influence outcome. Glycemic control as 
determined by fasting blood glucose and HbA1c levels, and an-
nual oral glucose tolerance testing was similar in both groups.  
Conclusion: In the current era, pancreas graft outcomes in 
PAK and SPK recipients are similar. PAK should be the pre-
ferred option for patients who have access to a live-donor kid-
ney graft.  

 
 
O-013 
 
Evaluating neural regeneration after pancreas trans-
plantation with corneal confocal microscopy – early re-
sults of an ongoing study 
 

M. Mitu-Pretorian1, B. Forgacs1, A. Tavakoli1, M. Tavakoli2, 
R. Malik2, T. Augustine1 

 
1 Manchester Royal Infirmary, Transplant Unit, Manchester, 
U.K.; 2 Department of Cardiovascular Medicine, University of 
Manchester, Manchester, U.K. 
 

Objective: After successful pancreas transplantation, there is 
evidence of repair of diabetic tissue damage. We utilized cor-
neal confocal microscopy as a surrogate test to evaluate neural 
regeneration after pancreas transplantation.  
Materials and methods: 7 Type 1 IDDM patients with diabe-
tes duration of (33 +/- 6yrs) undergoing combined pancreas and 
kidney transplantation and 7 age matched healthy controls 
were examined with corneal confocal microscopy, clinical neu-
ropathy evaluation, QST and electrophysiology.  

Results: Corneal confocal microscopy demonstrated a signifi-
cant reduction in NFD (Nerve fibre density) (P<0.0001) and 
NFL (nerve fibre length) (P<0.0001) at baseline. 12 months af-
ter SPK transplantation, HbA1C normalized (5.8+/- 0.5 vs 7.1 
+/-0.8, P=0.1) confirming successful transplantation. NDS 
(P=0.4), Warm (P=0.6) and cold (P=0.7) thresholds, sural NCV 
(P=0.1), amplitude (P=0.8), peroneal amplitude (P=0.9) and 
velocity (P=0.3) did not improve. NFD (18.9 +/-3.9 v 15.2+/-1.6 , 
P=0.3), NBD (49.3+/-12.4 v38.2+/-7.7, P=0.0009) and NFL 
(16.6+/-3.8 v 11.1+/-1.5, P=0.1) demonstrated improvement 
which did not reach significance for all parameters due to small 
numbers and large SEM. 
Conclusions: Despite marked small nerve fibre damage in 
Type 1 Diabetics undergoing pancreas transplantation, small 
fibre repair can be detected within a year after pancreas trans-
plantation. Functional neural improvement is also detected 
although longer follow-up and larger numbers are required to 
confirm significance.  
 
  
O-014 
 
Pancreas transplantation in older recipients 
 

A. Rathnasamy Muthusamy1, S Sinha1, A. Vaidya1, I. 
Quiroga1, E. Sharples2, J. Gilbert1, S Reddy1, P.J. Friend3 

 
1 Oxford Transplant Centre, Transplant Surgery, Oxford, U.K.; 
2 Oxford Transplant Centre, Transplant Nephrology, Oxford, 
U.K.; 3 University of Oxford, Oxford, U.K. 
 

Objective: Improving outcomes resulted in pancreas trans-
plantation being offered to older recipients. We investigated if 
this expansion was associated with adverse outcome.  
Methods: Between March 2004 & February 2011, 407 pan-
creas transplants (353DBD, 54 DCD) were performed. All 
grafts were implanted intraperitoneally with enteric - caval 
drainage. 95% received Alemtuzumab induction. Morbidity, 
graft and patient and outcomes were compared between older 
(OR) and younger recipients (YR).  
Results: Within 407 transplants, 86 recipients (21%) were ≥50 
years old at transplant; 321 recipients were <50 yrs. Of the 86 
recipients in the OR group, 50 (58%) were aged 50-54 yrs, 27 
(31%) were aged 55-59 and 9 (11%) were ≥60 yrs (max 67 yrs). 
OR had 16% grafts from DCD; YR had 12% (p=0.3). OR had 64 
SPK, 12 PTA and 10 PAK, whereas YR had 236 SPK, 38 PAK 
and 47 PTA. OR donors’ median age was higher (43, range 5-
63) than YR median donor age (36, range 15-63) (p=0.0002) 
reflecting attempts to match donor-recipient age. Both groups 
had 35-month median follow up (range 1-84). Actuarial patient 
(91% YR vs. 93% OR), pancreas (83% vs. 83%), and kidney 
graft survival (89% YR vs. 88% OR) was similar. Both groups 
had similar DGF of the kidney (14% YR vs. 23% OR, p=0.09) 
and of the pancreas (4%YR vs. 3% OR). Rejection occurred in 
similar frequency – 11% YR vs. 9% OR, p=NS. Readmission 
(27% YR vs. 24% OR), reoperation (23% YR vs. 27% OR, 
p=0.3),and peri-operative cardiac events (5% YR vs. 2% OR, 
p=0.3) were similar. Bacterial(5.3 vs. 5.8%), viral (7% vs. 8%) 
and fungal (1% vs. 3%) infections’ incidence was similar.  
Conclusion: Offering pancreas transplantation to older recipi-
ents appears to be safe with similar graft & patient survival 
and comparable morbidity.  
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O-015 
 
Pancreas Transplantation: A UK and US Comparison 
 

A.J. Hudson1, L.L. Mumford1, R.J. Johnson1, S.V. Fuggle1, 
C.J.E. Watson2 

 
1 NHS Blood and Transplant, Statistics and Clinical Audit, 
Bristol, U.K.; 2 Cambridge Transplant Unit, Addenbrooke’s 
Hospital, Cambridge, U.K. 
 

Objectives: UK Pancreas transplantation has been nationally 
commissioned since 2004. We were interested to benchmark 
the performance of the new UK pancreas transplant pro-
gramme against the more established and sizable transplant 
programme of the USA.  
Methods: Data were obtained from the UK Transplant Regis-
try and the US Organ Procurement and Transplant Network. 
Patients listed, transplanted and transplant outcomes for the 
two countries were compared. Outcome data included vascular-
ised pancreas transplants performed in 2004 to 2007 (UK: 
n=512, US: n=3568).  
Results: In 2009, UK activity totalled 380 pancreas retrievals 
(US: 1475), 197 transplants (US: 1049) with around 320 pa-
tients waiting (US: 3500). A number of similarities in those 
transplanted were found: sex (~60% male); recipient age (mean 
41 years); highly sensitised patients (approx. 2% with cRF% 
80% or more); and proportion on dialysis at listing (approx. 
50%). Differences in those transplanted were also apparent: in 
the UK patients waited fewer days (median 125 v 241 days); 
50% were male (US: 68%); donors were older (mean 34 v 22 
years)with lower BMI; fewer CMV positive donors (42% v 62%); 
fewer ‘locally’ used organs (23% v 77%); fewer pancreas-only 
grafts (13% v 30%) and better HLA matching (37% v 56% with 
5/6 total HLA A, B, DR mismatches).The duration of cold is-
chaemia was similar (mean 13.2 hours UK, 12.7 hours US).  
Two independent risk-adjusted Cox-regression models for 
death censored-graft survival were used to compare factors 
that influence post-transplant survival in both the UK and US. 
Factors detrimental in both models were: graft type (pancreas-
only, p<0.05); increasing donor age (p<0.05); ischaemia time 
(p<0.001). In the longer-term grafts that were poorly HLA-
matched fared worse (RR=1.16, p<0.05).  
Summary: UK outcomes have improved significantly over the 
last seven years and more recently pancreas graft and patient 
survival are similar with outcomes achieved in the US.  
 
 

Parallel session 2 - Oral presentations - Topic: 
Results of clinical autologous and allogeneic islet 
transplantation 
 
  
O-016 
 
The long-term outcome of islet autotransplantation fol-
lowing total pancreatectomy: the leicester experience 
 

C. Pollard, G. Gravante, S. Illouz, M.A. Webb, W.Y. Chung, 
S.L. Ong, A.R. Dennison 
 

University Hospitals of Leiceter NHS Trust, Leicester, U.K. 
 

Objective: Since September 1994 we have performed simulta-
neous islet autotransplantation after total pancreatectomy for 
chronic pancreatitis, to abrogate or prevent postoperative dia-
betes. We present our long-term results highlighting insulin 
requirements and opiates use.  

Methods: Data were gathered from two prospectively main-
tained databases. All patients also had a telephone interview 
during February 2011 and were asked about their insulin re-
quirements and opiate status. Results were reported when data 
from at least 10 patients were present at a defined time point.  
Results: To date 59 transplants have been performed. Reliable 
data are present until the 10th postoperative year. No patients 
required insulin at the time of transplantation but within the 
first three months 78% (36/46) develop diabetes requiring insu-
lin. Between the 6th month and the 10th year the percentage of 
non-diabetic patients ranges from 30% (13/43 after two years of 
follow-up) to 8% (1/12, 10th year of follow-up). There is a clear 
trend towards an increase in the percentage of diabetic pa-
tients over time. The analysis of those requiring insulin shows 
an initial decrease in daily requirements with the nadir at the 
2nd postoperative year and a progressive increase thereafter. 
The variability of insulin requirement also increases over the 
same period. Opiate usage demonstrated a progressive wean-
ing after the 3rd postoperative month. At five years of follow-
up 56% are opiates-free (14/25) and at 10 years 79% (11/14).  
Conclusions: Following islet autotransplantation a quarter of 
patients are insulin independent at some stage during the first 
ten years. In those patients who ultimately require a signifi-
cant amount of insulin there is often a relatively rapid deterio-
ration after 2 years suggesting the initial transplant provided a 
borderline islet cell mass. The reduced opiate requirements are 
very encouraging and even in those still requiring them this is 
frequently for a different pathology.  
 
 
O-017 
 
Insulin independence and metabolic outcomes in a large 
cohort of total pancreatectomy and islet autotransplant 
recipients 
 

M. Bellin1, G. Beilman2, T. Dunn2, S. Chinnakotla2, A.N. 
Balamurugan1, B. Bland2, S. Vickers2, B. Hering1, D. Suther-
land1 

 
1 University of Minnesota, Schulze Diabetes Institute, Minnea-
polis, USA; 2 University of Minnesota, Minneapolis, USA 
 

Background: Intraportal islet autotransplant (IAT) is per-
formed at the time of surgical pancreatectomy to prevent or 
minimize post-surgical diabetes. A large series allowed us to 
study islet function, in the absence of immunologic variables.  
Methods: 300 IATs were performed at our center over 32 years 
(2/77-2/09). Excluding partial pancreatectomies, 279 cases were 
total or near total pancreatectomy, with follow up data avail-
able for 236. Since 2006, patients underwent hemoglobin A1c 
and mixed meal testing before and annually after surgery. In-
sulin use was obtained from medical records and patient ques-
tionnaires.  
Results: Mean age at surgery was 36 ± 13 years; mean islet 
mass transplanted was 3,385±2,028 IE/kg. Preoperatively, av-
erage HbA1c was 5.3±0.6%, fasting glucose 90±18 mg/dL, and 
stimulated C-peptide 5.1±2.1 ng/mL. IE/kg weakly correlated 
with preoperative HbA1c (r=-0.28, p=0.004) and stimulated C-
peptide (r=+0.19, p=0.05). Overall, 36% (n=101) of patients 
achieved insulin independence (II). II was highest in those re-
ceiving >5,000 IE/kg (table 1). At 1-2 years posttransplant, 
mean HbA1c was 6.7±1.5%, and was lower in II recipients 
(5.7±0.3% vs 7.3±1.7% in insulin dependent). HbA1c was <7% 
in 72%. 88% were C-peptide positive, including 100% of those 
receiving>2,500 IE/kg. 
Conclusions: Consistent with prior reports, II rates were 
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highest in IAT recipients with the greatest islet mass (>5000 
IE/kg). However, even with lower yields, most are C-peptide 
positive, and IAT permitted goal glycemic control in the major-
ity.  
 

IE/kg Transplanted <2,500 2,500-
5,000 

>5,000 p-value 

N (total) 103 117 59  

Follow up data 
available (n) 

82 99 48  

Achieved Insulin 
Independence n (%) 

8(10%) 51(52%) 39(81%) <0.0001 

HbA1c (%)* 7.8±2.0 6.2±1.0 5.9±0.4 <0.0001 

Fasting glucose 
(mg/dL)* 

179±150 98±17 94±18 0.01 

Fasting C-peptide 
(ng/mL)* 

1.0±0.2 1.1±0.1 1.4±0.3 0.45 

Peak C-peptide 
(ng/mL)* 

1.6±1.4 2.8±1.5 3.7±1.4 0.001 

% C-peptide positive 
(>0.5 ng/mL)* 

67% 100% 100% 0.003 

*results at 1-2 years posttransplant  
 
 
 
O-018 
 
Islet autotransplant outcomes in thirty-six children un-
dergoing pancreatectomy and islet autotransplant 
 

M. Bellin1, A. Moran2, B.J. Hering1, S. Chinnakotla2, A.N. 
Balamurugan1, T.B. Dunn2, G.J. Beilman2, D.E.R. Sutherland1 

 
1 University of Minnesota, Schulze Diabetes Institute, Minnea-
polis, USA; 2 University of Minnesota, Minneapolis, USA 
 

Background: The procedure of total pancreatectomy (TP) and 
islet autotransplant (IAT) to treat chronic pancreatitis is rarely 
performed in children. We reviewed TPIAT outcomes in a large 
cohort (n=36) of children undergoing this procedure, to better 
describe outcomes and identify favorable prognostic factors.  
Methods: 42 patients (age 5-18 years) underwent TPIAT at a 
single center from 1989-2009. Follow up data was available for 
36. Insulin use and hemoglobin A1c (HbA1c) were obtained 
from medical records and/or health questionnaires adminis-
tered to patients/parents. Patients were classified as insulin 
independent (fasting blood sugar<126 mg/dL and HbA1c <6.5% 
without exogenous insulin), minimally insulin dependent 
(basal analog or rare correction scale alone), or fully insulin 
dependent (multiple injections/day).  
Results: Patients underwent pancreatectomy at a mean age of 
13.6±4.0 years and received 4,444 ± 3,461 islet equivalents per 
kilogram body weight (IE/kg). Eleven had a history of distal 
pancreatectomy (n=3), lateral pancreaticojejunostomy (n=5), or 
both(n=3). Patients were 3.0 ± 3.2 years posttransplant at fol-
low up. In all, 16 patients maintained insulin independence, 7 
had minimal insulin requirements, and 13 patients were fully 
insulin dependent. HbA1c was consistently <6.5% for all pa-
tients requiring no or minimal insulin. HbA1c was variable in 
fully insulin dependent patients, ranging from 5.6- 12.1%. Fac-
tors associated with better islet transplant outcomes included 
younger age at transplant(p=0.04), greater IE/kg trans-
planted(p=0.002), and lack of prior distal pancreatectomy or 
lateral pancreaticojejunostomy (p=0.0003). Notably, none of the 
11 patients with a prior distal pancreatectomy or pancreaticoje-
junostomy had sustained insulin independence. There was a 

trend towards better outcomes in those with a shorter duration 
of disease (p=0.08).  
Conclusions: Overall, 45% of children achieved and main-
tained insulin independence after IAT, while ~20% required 
minimal insulin to maintain euglycemia. Prior partial pancre-
atic resections (without IAT) and surgical drainage procedures 
conferred a particularly poor prognosis.  
 
 

 
O-019 
 
Factors of islet transplant success: results from the Col-
laborative Islet Transplant Registry 1999-2010 
 

M. Rickels1, F.B. Barton2, R. Alejandro3, F. Pattou4, T. Berney5, 
P. Senior6, S. Messinger3 

 
1 University of Pennsylvania School of Medicine, Philadelphia, 
PA, USA; 2 The EMMES Corporation, Rockville, MD, USA;       3 
University of Miami, Miami, FL, USA; 4 Lille University, Lille, 
France; 5 Geneva University, Geneva, Switzerland; 6 University 
of Alberta, Edmonton, Canada 
 

Objective: Identifying factors that predict successful outcomes 
of allogeneic islet transplantation can guide patient selection 
and management. Data from the Collaborative Islet Transplant 
Registry (CITR), was used to identify factors of successful out-
comes.  
Methods:. As of November 2010, 408 islet alone and 73 islet-
after-kidney or simultaneous-islet-kidney with 1-6 infusions in 
1999-2009 and >1 year follow-up were analyzed by Cox propor-
tional hazards for all available patient, donor, islet and immu-
nosuppression factors on retention of insulin independence >14 
days (II), and sustained C-peptide levels >0.3 ng/mL, multi-
variately at p<0.15. 
Results: The favorable factors for II yield an estimated 65% 
retaining II 5 years post last infusion, compared with 20% of 
those without (Table 1 and Figure 1). For retention of C-
peptide>0.3 ng/mL, favorable factors can effect an 85% rate of 
C-peptide retention at 5 years (Table 2 and Figure 2) compared 
to nearly 0% with unfavorable factors.  
Conclusions: Patient characteristic selection and carefully 
selected immunosuppression can effectuate remarkable im-
provements in outcomes of islet transplantation. Some factors 
that may favorable for one outcome may not be favorable for 
others. 
 

Factors  
Hazard
Ratio  p  

Era (99-03,04-06,07-09)  0.688  0.001  
Age (<35, 35-50, >50)  1.401  0.028  
ITA (0) vs IAK (1)  1.636  0.07  
+TCell depletion +TNF-a blockade  2.915  0.11  
Table 1. Final Cox model for retention of insulin independence 
post last infusion. ITA = islet transplant alone. IAK = islet af-
ter kidney / simultaneous islet-kidney  
 

Factors  
Hazard
Ratio  p  

Baseline insulin/day  
(<25, 25-43,>43)  

1.453  0.0046  

Culture time (<1h, 1-15, >15)  0.714  0.0017  
TNF-a blockade (0=N 1=Y)  0.611  0.0527  
Calcineurin inhibitor (0=N 1=Y)  0.343  0.0025  
Table 2. Final Cox model for retention of C-peptide>0.3 ng/mL 
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Figure 1. Retention of II (95%CI) with favorable factors (see 
Table 1) vs. unfavorable factors.  
 

 
Figure 2. Retention of C-peptide>0.3 ng/mL (95% CI) with fa-
vorable factors (see Table 2) vs. unfavorable factors.  
 
 
 
O-020 
 
Islets after Kidney Transplantation in the GRAGIL net-
work: impact of the number of infusions 
 
S. Borot 1, N. Niclauss 1, A. Wojtusciszyn 2, C. Brault 3, Y. 
Müller 1, L. Giovannoni 1, G. Parnaud 1, R. Meier 1, L. Badet 4, 
F. Bayle 5, L. Kessler 6, E. Morelon 7, A. Penfornis 8, C. Thivolet 
9, C. Toso 1, P. Morel 1, D. Bosco 1, C. Colin 3, P.Y. Benhamou 10, 
T. Berney 1 

 
1 Geneva University Hospitals, Islet Isolation and Transplanta-
tion Center, GENEVA 14, Switzerland; 2 Diabetology, Montpel-
lier University Hospitals, Montpellier, France; 3 Pôle Informa-
tion Médicale Evaluation Recherche, Hospices Civils de Lyon, 
Lyon, France; 4 Urology and Transplantation surgery, Hospices 
Civils de Lyon, Lyon, France; 5 Nephrology, Grenoble Univer-
sity Hospital, Grenoble, France; 6 Diabetology, Strasbourg Uni-
versity Hospitals, Strasbourg, France; 7 Nephrology, Hospices 
Civils de Lyon, Lyon, France; 8 Diabetology, Besançon Univer-
sity Hospital, Besançon, France; 9 Diabetology, Hospices Civils 
de Lyon, Lyon, France; 10 Diabetology, Grenoble University 
Hospitals, Grenoble, France 

  
Background: Insulin independence after islet transplantation 
is generally achieved after multiple islet infusions. However, 
single infusions would allow increasing the number of islet 
transplant recipients. The aim of this study was to evaluate the 
results of IAK transplantation in type 1 diabetic patients ac-
cording to the number of islet infusions.  
Methods: Islets were isolated at the University of Geneva and 
shipped and transplanted between 2004 and 2010 into French 
patients from the Swiss-French GRAGIL network, on the “Ed-
monton” immunosuppression protocol.  
Results: Nineteen patients were transplanted with 33 prepa-
rations isolated from 36 donors. Fifteen patients reached 24 
months follow-up after the first islet infusion: 8 subjects were 
single graft recipients (Group 1) and 7 were double graft recipi-
ents (Group 2). Single graft recipients received 5,312 IEQ/kg 
(5,186-6,388) vs 10,564 (10,054-11,375) for double graft recipi-
ents. Insulin-independence was achieved in 5/8 Group 1 sub-
jects vs 5/7 in Group 2 subjects. Insulin-independence duration 
was 4.7 months (3.1-15.2) in Group 1 vs 19 months (9.6-20.8) in 
Group 2. At 24 months post-transplant, insulin doses were re-
duced by 58% in Group 1 (31-80) vs 97% (60-100) in Group 2, 
HbA1c was 6.5% (5.9-6.8) in Group 1 vs 6.2% (5.9-6.3) in Group 
2, and basal C-peptide was 0.9 ng/mL (0.4-1.4) in Group 1 vs 
1.8 (1.2;2.4) in Group 2.  
Conclusions: One infusion achieves good glycemic control and 
sometimes insulin-independence. However, patients with 2 in-
fusions remain insulin-free longer, and have lower HbA1c and 
better graft function 24 months after the first transplant.  
 
  
O-021 
 
Islet-after-kidney transplantation using alemtuzumab 
induction therapy 
 

E. de Koning1, M. Engelse1, J. Oostendorp1, J. Zwaginga1, C. 
Loomans2, HJ Guchelaar1, H van Bockel1, A. Baranski1, S. 
Schaapherder1, H Romijn1, W Fibbe1, O Korsgren3, T 
Lundgren4, R Ploeg5, P van der Boog1, H de Fijter1, J Ringers1, T 
Rabelink1 

 
1 LUMC, Leiden, The Netherlands; 2 Hubrecht Institute, 
Utrecht, The Netherlands; 3 Uppsala University, Uppsala, 
Sweden; 4 Karolinska Institute, Stockholm, The Netherlands;   5 
UMCG, Groningen, The Netherlands 
 

The aim of our study was to determine the effect of the T-cell 
depleting agent alemtuzumab as induction therapy and low 
dose tacrolimus, prednisone and mycophenolate mofetil as 
maintenance therapy on islet graft function. After screening 
patients with type 1 diabetes, previous kidney transplantation 
and unstable glycemic control were included. Transplantation 
was performed by infusion of the islets in the portal vein dur-
ing 20 minutes. Immunosuppressive protocols included induc-
tion with alemtuzumab (15 mg subcutaneously on 2 occasions) 
and low dose prednisone (5 mg)/low dose tac-
rolimus/mycophenolate mofetil maintenance therapy. For sub-
sequent islet infusions Il-2 receptor blockade was used as in-
duction. Mixed meal (Boost®) tests were performed at 3 months 
and yearly after the last islet transplantation. C-peptide and 
glucose concentrations were measured at t=0, 15, 30, 45, 60, 90 
and 120 minutes during the test. Eight patients (M/F 5/3, age 
52.0±9.7 yrs (mean±SD)) received a total of 12 islet infusions. 
T-cells were depleted shown by a decrease in CD3+ cells from 
1362±671x106/l to 68±36x106/l within 3 months. In all patients 
restoration of hypoglycemia awareness and improvement in 
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occurrence of hypoglycemic episodes was achieved within 3 
months. During this time period HbA1c improved from 7.6±1.1 
% to 6.0±0.7 %. Three out of four patients with more than 1 
year follow-up after the last islet transplantation were insulin-
independent. At one year after the last transplantation C-
peptide increased from 0.7±0.4 nmol/l at baseline to a maxi-
mum of 3.1±2.1 nmol/l, with glucose values of 6.2±0.9 at base-
line to 8.2±1.0 at 2 hours during a mixed meal test in these 4 
patients. Thus beneficial effects of islet transplantation on hy-
poglycemic episodes and glycemic control can be achieved using 
an immunosuppressive regimen including alemtuzumab induc-
tion. Insulin independency is possible but longer follow up is 
necessary to determine whether this regimen is superior in 
preserving long-term islet function.  
 
  
O-022 
 
Long term (3 years) influence of islet transplantation on 
the various components of dysglycemia in type 1 diabe-
tes 
 

V. Raverdy 
 

Lille University Hospital, INSERM UMR 859, Lille, France 
 

Background: Novel therapies for type 1 diabetes (T1D) aim to 
restore endogenous insulin secretion. Clinical trials of islet 
transplantation (IT) represent a unique platform to study the 
influence of this strategy on the various component of dysgly-
cemia in T1D. 
Methods: In this longitudinal study, we followed 23 consecu-
tive patients (11M/12F, 9 uremic and 14 non uremic) who re-
ceived IT with the Edmonton immunosuppression protocol be-
tween 2003 et 2007. Glucose daily profile was assessed during 
72h by CGMS (Minimed) prior to transplantation, at 6 months 
and yearly during 3 years after transplantation. Mean glucose 
(MG, g/L), glucose standard deviation (DS), and percentage of 
time spent in hyperglycemia >1.8g/L (HYPER), or in hypogly-
cemia <0.54g/L (HYPO) were analyzed. No patient was lost to 
follow up and results are given in intent to treat.  
Results: At 3 years, 19 patients had a functional graft (83%) 
and 10 were insulin independent with HbA1c ≤6.5% (48%). All 
components of dysglycemia were significantly improved in the 
entire cohort vs baseline values (p<0.01): HbA1c: 8.3(7.3-9)% to 
6.7(5.9-7.7)*% , MG 1.44(1.32-2.08)g/L to 1.12(1.05-1.32) g/L, 
DS 0.57(0.42-0.77)g/L to 0.32 (0.15-0.51) g/L, HYPER 33(19-
51)% to 6 (0-15) %, HYPO 5(1-8) to 0 (0-2)%. Improvement of all 
CGM outcomes following IT was closely correlated to graft 
function (p<0.001). A ß score ≥3 was sufficient to reduce 
HYPO, but ß score ≥7 was necessary to correct MG, SD, and 
TShyper.  
Conclusion: Restoration of endogenous insulin secretion by IT 
consistently improved all four components of T1D dysglycemia 
in a reciprocal but distinct relation with graft function. 
 
  
O-023 
 
Impact of aging on the in vivo potency of human islet 
preparation  
 

R. Misawa1, R.D. Molano2, C. Fotino2, E. Zahr-Akrawi2, A. 
Miki2, J. Molina2, S. Barker2, S. Villate2, A. Khan2, P. Wit-
kowski3, L. Inverardi2, H. Ichii2, C. Ricordi2, A. Pileggi2 

 
1 University of Chicago, University of Miami, Chicago, Miami, 
USA; 2 University of Miami, Miami, USA; 3 University of Chi-

cago, Chicago, USA 
 

Objective: Islet transplantation into immunodeficient mice 
allows assessing cell viability and function, in the absence of 
allo-/auto-immunity. We sought to identify potential donor and 
isolation variables influencing in vivo islet functionality in the 
mouse bioassay.  
Methods: For 175 human islet preparations, grafts of 
2,000IEQ islets were implanted in the renal subcaspular space 
ofstreptozotocin-induced athymic nu/nu (nude) mice. Prepara-
tions were retrospectively divided into two groups: achieving or 
not diabetes reversal after transplant and univariate analysis 
was done for donor [age, gender, BMI, and cold ischemic time 
(CIT)] and isolation variables [yield (IEQ) and Islet Particle 
Number (IN), Average Particle Size (APS; IEQ/IN ratio) and 
digestion time]. Binary logistic regression identified significant 
predictors and carrying out partition analysis to optimize out-
comes in mice. Conventional in vitro potency assays (viability 
by FDA/PI) and insulin stimulation index (SI) in glucose chal-
lenge were compared to the bioassay.  
Results: From 175 mice transplanted with human islets, 137 
achieved euglycemia. Univariate comparisons revealed a sig-
nificant difference in donor age (reversal vs. non reversal: 
38.92±1.12 vs.47.42±1.62, P<0.001), whereas no significant dif-
ferences were observed in gender (M/F:85/43 vs. 29/18), BMI 
(28.64±0.46vs. 28.56±0.77) and CIT (644.2±22.0vs. 715.9±36.3). 
APS significantly differed (1.43±0.07 vs. 1.70±0.11, P<0.05). No 
significant differences were found in yield (283,476±13,930 vs. 
264,217±23,792IEQ), IN (221,229±12,174 vs. 182,512±20,091) 
and Digestion Time (14.90±0.49 vs. 16.01±0.81). Binary logistic 
regression analysis identified significant differences in age 
(P<0.01; odds ratio=20.68) and CIT(P<0.05; OR=5.18) correlat-
ing with in vivo function. Partition analysis for bioassay and 
donorage demonstrated correlation with potency with diabetes 
reversal rates of 100% (age<23 years), 76% (23≤age<56), and 
25% (age≥56). : Neither FDI/PI (88.64±1.30 vs. 89.97±0.78, P= 
0.39) nor SI (1.87±0.30 vs.2.11±0.17, P=0.49) predicted the 
function of islets in the bioassay.  
Conclusions: Donor age may influence the outcome in vivo 
human islet function.  
 

  
O-024 
 
Acinar cell proteases reduce insulin granules of human 
islets in vitro and degrade insulin after transplantation: 
Preventive effect of Alpha-1 antitrypsin 
 

G. Loganathan1, R. Dawra2, S. Pugazhenthi3, Z. Guo4, S. Sol-
tani1, A. Wiseman3, M. Sanders5, K. Papas1, A. Saluja2, D. Suth-
erland1, B. Hering1, A.N. Balamurugan1 

 
1 Schulze Diabetes Institute, Dept. of Surgery, University of 
Minnesota, Minneapolis, USA; 2 Dept. of Surgery, Basic and 
Translational Research, Minneapolis, USA; 3 University of 
Colorado Denver, Aurora, USA; 4 Sanford Project, Sanford 
Health/University of South Dakota, Sioux Falls, USA; 5 Uni-
versity Imaging Centers, St. Paul, MN, USA 
 

Objective: We previously reported the dysfunctional environ-
ment created by acinar cell proteases within impure human 
islet cultures which effectively degrade insulin in the culture 
medium. In this study, the effects of proteases on beta cell in-
sulin granules were examined at the sub-cellular level by 
transmission electron microscopy (TEM) and the effect of 
transplanting acinar cells adjacent to islet graft. 
Methods: Immunogold particles were used to detect insulin in 
the granules after exposure of human islets to various protease 
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treatments (Fig H). The number of insulin granules and insu-
lin-labeled particles were counted in 30 beta cells using TEM. 
For in vivo studies (n=15), pure hand-picked islets (2000 IEQ) 
were transplanted under the renal capsule of diabetic mice in 
the controls (Fig E) while experimental groups received equal 
amounts of acinar cells transplanted either with pure islets 
(Fig F), or separate but near to the pure islet grafts (Fig G).  
Results: Figures A and B depict normal beta cell ultrastruc-
ture with normal amounts of insulin granules. Broken beta cell 
architecture and reduced numbers of insulin granules after 
protease cocktail treatment (Fig C and D). The average insulin 
granule count per beta cell after trypsin treatment was 39 
compared to 112 insulin granules / beta cell in control islets 
(Fig H).Whereas immediate reversal of diabetes was achieved 
in all mice receiving pure islets and hyperglycemia was sus-
tained in all mice receiving impure islets, a delayed (7-10 days) 
diabetic reversal was observed in all mice receiving separately 
transplanted islets and acinar cells indicating insulin degrada-
tion.  
Conclusions: Our previous report indicated that A1AT sup-
plementation to islet culture inhibits the protease effect of in-
sulin degradation and reduced islet cell loss. A1AT treatment 
may inhibit the cellular degradation of beta cells and intracel-
lular insulin granules. 
 
 
 

Parallel session 3 - Oral presentations - Topic: 
Stem cells 
 
 
O-025 
 
AR231453, a GPR119 agonist, stimulates beta cell repli-
cation and improves islet graft function 
 

J. Gao1, L. Tian2, G. Weng3, T. O’Brien4, Z. Guo5 

 
1 Peking University People’s Hospital, Beijing, China; 2 First 
Affiliated Hospital of Guangxi Medical University, Nanning, 

China; 3 Second Yinzhou Hospital of Ningbo University, 
Ningbo, China; 4 University of Minnesota, Minneapolis, USA; 5 
Sanford Health/University of South Dakota, Sioux Falls, USA 
 

Objective: G protein-coupled receptor 119 (GPR119) is pre-
dominantly expressed in β cells and intestinal L cells. 
AR231453 is a GPR119 agonist that enhancing glucose-
dependent insulin secretion and GLP-1 release. We investi-
gated whether AR231453 can directly stimulate β-cell replica-
tion and improve islet graft function in diabetic mice.  
Methods: total 100 syngenic C57BL/6 mouse islets were 
transplanted under the left kidney of each chemically-induced 
diabetic C57BL/6 mouse. These recipients were given BrdU 
daily and with or without AR231453 at 10 mg/kg/day, starting 
from the day of transplantation. Islet graft function was moni-
tored by measuring blood glucose level. At 4 weeks, left 
nephrectomy was performed to remove the kidney bearing islet 
grafts to determine β-cell replication in islet grafts. Insulin and 
BrdU immunofluorescence staining was performed and insulin+ 
and BrdU+ β cells in islet grafts were accounted using confocal 
microscope. To determine whether AR231453 increases plasma 
GLP-1 level, we collected plasma from AR231453 treated mice 
at 30 minutes after treatment and measured plasma active 
GLP-1 by ELISA.  
Results: Although all recipient mice achieved normoglycemia 
at 4 weeks with or without treatment, normoglycemia was 
achieved in significantly fewer days in AR231453 treated mice. 
The vehicle treated mice achieved normoglycemia in 16 ±6 days 
(N=7), while AR231453 treated mice only required only 8±3 
days (N=7, P<0.01). The percentage of insulin+ and BrdU+ β 
cells in islet grafts were significantly higher in AR231453 
treated mice than in vehicle treated mice. The mean percent-
age of insulin+ and BrdU+ β cells in islet grafts was 21.5±6.9% 
in AR231453 treated mice and 5.6±3.7% in vehicle treated mice 
(P<0.01). The plasma active GLP-1 levels were also signifi-
cantly higher in AR231453 treated mice than in control mice 
(9.0±2.2 pM vs. 4.8±1.1 pM, P<0.05).  
Conclusions: Our data demonstrated that AR231453, a 
GPR119 agonist, can stimulate β-cell replication and improve 
islet graft function.  

 



 

The Review of DIABETIC STUDIES IPITA Congress 2011 Abstracts 105  
 

Rev Diabet Stud  www.The-RDS.org  

O-026 
 
The effect of epigenetic factors on differentiation of 
pancreatic progenitor cells into insulin producing cells 
 

T. Koblas, I. Leontovyc, K. Zacharovova, Z. Berkova, P. Gir-
man, J. Kriz, F. Saudek 
 

Institute for Clinical and Experimental Medicine, Praha, Czech 
Republic  
 

Objective: Differentiation of pancreatic progenitors into insu-
lin-producing beta-cells is regulated by various transcription 
factors. The expression of these genes requires an accessible 
DNA in a form of active euchromatin structure. The structure 
of chromatin and DNA is regulated by various epigenetic modi-
fications. In our study we have evaluated the effect of selected 
epigenetic factors on differentiation of human non-endocrine 
cells into insulin producing cells.  
Methods: Human non-endocrine cells obtained from islet-
depleted pancreatic tissue (n=5) were cultured for 4 days in 
DMEM medium containing 0,5% albumin, 1% ITS, bFGF, EGF, 
neonatal fibroblasts conditioned medium and various combina-
tions of epigenetic factors such as DNA methyltransferase in-
hibitor 5-Aza-2’-Deoxycytidine (DAC), G9a histone methyl 
transferase inhibitor BIX01294 and histone deacetylase inhibi-
tors sodium butyrate, Scriptaid and MC1568. Afterwards, cells 
werecultured for 3 days in CMRL medium containing 0,5% al-
bumin, 0,1% ITS, SP600125,SB216763, forskolin, fibronectin, 
exendin-4, IGF-1, and nicotinamide.  
Results: Non-endocrine cells formed islet-likecell clusters 
(ILCCs) containing mainly cytokeratin-19 positive cells within 
2 days of cultivation. After the cultivation with epigenetic fac-
tors and further differentiation the highest number of C-
peptide positive cells (10.3±2.9%) as well as glucagon positive 
cells (7.2±2.8%) was achieved in a sample supplemented with a 
combination of DAC, BIX01294 and MC1568. Control sample 
treated with no any of epigenetic factors had significantly 
lower number of C-peptide positive cells (2.5 ±1.6%). In re-
sponse to glucose stimulation (5 vs.20 mM) DAC, BIX01294 
and MC1568 treated ILCCs secreted increased amount of C-
peptide (0.47 vs 1.05 pmol C-peptide/µgDNA).  
Conclusions: A combination of epigenetic factors 5-Aza-2’-
Deoxycytidine, BIX01294 and MC1568 significantly improves 
reproducible differentiation of non-endocrine pancreatic cells 
into insulin producing cells. This work was supported by a 
grant: NS/9712-4/2008 IGA of the Ministry of Health, CR.  

 
  
O-027 
 
Transforming hepatocytes into insulin-producing cells: 
Is it a viable strategy to treat diabetes? 
 

R.H. Lee, V. Nguyen, G.R. Roll, H. Willenbring, Q. Tang, S.M. 
Kang, P.G. Stock 
 

UCSF, San Francisco, USA 
 

Objective: Allogeneic islet cell transplantation for type 1 dia-
betes has been successful in achieving insulin independence, 
but a number of barriers limit the efficacy of this strategy. Re-
cent studies have demonstrated successful delivery of the hu-
man insulin transgene in primary hepatocytes and the creation 
of insulin independent states in diabetic animals. In this study, 
we investigate: 1) non-viral transduction of mouse hepatocytes 
with a human insulin transgene; 2) in vitro response to glucose 
challenge; 3) in vivo efficacy following syngeneic transplanta-

tion in streptozotocin (STZ) diabetic and autoimmune diabetic 
nonobese (NOD) mice.  
Methods: Hepatocytes were isolated from donor mice and elec-
troporated with plasmid DNA (p3MTChins, National Cancer 
Centre, Singapore). Aliquots of 1x10^6 transfected hepatocytes 
were assessed for insulin release immediately and 60 minutes 
following in vitro glucose challenge. Other aliquots were imme-
diately injected into the distal spleen parenchyma of syngeneic 
recipients. In vivo outcome measures included serum glucose 
monitoring and stimulated c-peptide release. Untransfected 
hepatocytes served as controls. 
Results: Transfected hepatocytes secreted insulin at detect-
able levels during glucose challenge, but was indistinguishable 
between high and low glucose environments (n=2, fig. 1). The 
STZ-diabetic recipient mouse had reduced blood glucose (250-
360 mg/dl), detectable c-peptide >50 days, and extended sur-
vival compared to control (n=3, fig. 2). In the diabetic NOD re-
cipient, survival was extended and c-peptide was detectable 
>45 days, but declined over time (n=1, fig. 2). 
Conclusions: Primary hepatocytes are successfully trans-
duced with a non-viral vector. However, they lack precise glu-
cose-sensing or storage/release capacity making therapy of po-
tential benefit only in the setting of type 2 diabetes. Detectable 
c-peptide in diabetic NOD mouse suggests that transplanted 
hepatocytes are protected from immune mediated destruction. 
Future goals are directed towards improving efficiency of 
plasmid delivery and introducing this strategy to other cell 
types with cellular mechanisms to appropriately regulate blood 
glucose at therapeutic levels. 
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O-028 
 
Bone marrow stem cells and islet co-transplantation 
promotes graft revascularization and function in small 
intestinal submucosa 
 

E. Berishvili, Z. Kakabadze, I. Amiranashvili, K. Chut-
kerashvili 
 

Tbilisi State Medical University, Tbilisi, Georgia 
 

Objective: Type 1 diabetes is associated with a progressive 
loss of beta cells and islet cell transplantation represents one of 
the most promising therapies. Recently we have shown that 
small intestinal submucosa is a sutable place for pancreatic 
islet transplantation. In this study we show that transplanta-
tion of bone marrow cells into the small intestinal submucosa 
allows minimal islet mass improve glycemic control in mouse 
model.  
Methods: Segments of small intestine were prepared by denu-
dation of the mucosal layer prior to implantation. Streptozoto-
cin induced diabetic C57Bl/6mice were transplanted syngenei-
cally into the small intestinal submucosa with the following: 
100 islets alone (islet group: n = 12), 100 islets and 5 × 106 bone 
marrow cells (islet-bone marrow group: n = 12) and sham oper-
ated group no cells (sham group: n = 5). Blood glucose levels 
were monitored and intraperitoneal glucose tolerance tests car-
ried out. Histological assessment for insulin, glucagon, von 
Willebrand factor (vWF) was performed.  
Results: Co-transplantation of 100 islets and 5 × 106bone mar-
row cells reversed diabetes in all recipients, whereas islet-alone 
transplantation achieved euglycemia in 2 of 12 recipients. 
Transplanted islets demonstrated expression of insulin and 
glucagon throughout the 90-day duration of the studies. Re-
sults of intravenous glucose tolerance tests performed on day56 
were significantly better in islet-bone marrow group than islet-
alone recipients. One week after transplantation, well-
preserved islet structure and higher number of capillaries were 
found in the small intestinal segments of islet- bone marrow 
recipients, whereas islet-alone grafts were fragmented with 
very few capillaries. Removal of graft-bearing intestinal seg-
ments led to recurrence of hyperglycemia.  
Conclusions: Islet co-transplantation with bone marrow is 
associated with improvement of islet graft function.  
 
  
O-029 
 
Enhanced pancreatic endocrine differentiation of hu-
man pluripotent stem cells following pharmacological 
inhibition of select kinases 
 

A. Hayek, I. Afrikanova, M. Yebra, M. Simpkinson, Y. Xu, A. 
Montgomery 
 

UC San Diego, La Jolla, USA 
 

Objective: Stepwise approaches for the derivation of beta-cells 
from human embryonic stem cells (hESCs) have been de-
scribed. However, low levels of endocrine specification limit the 
final yield of insulin-producing beta-cells. Studies have shown 
that Src family kinases (SFKs) and focal adhesion kinase 
(FAK) have a major impact on the differentiation of disparate 
cell types, yet little is known about how these kinases influence 
early beta-cell development. In this study we assessed the im-
pact of inhibiting SFK and FAK activity on the endocrine speci-
fication of hESCs. 
Methods: Selective small compound inhibitors of SFK and 
FAK activity were assessed for their ability to induce endocrine 

specification in the context of a differentiation protocol first 
described by Novocell. Induction of endocrine specification was 
determined based on the expression of restricted proendocrine 
transcription factors and on the final yield of insulin-positive 
cells.  
Results: The pyrrolo-pyrimidine SFK inhibitor PP2 was found 
to effectively promote the endocrine specification of hESC de-
rivatives based on its capacity to induce the expression of the 
transcription factors NGN3, NEUROD1, NKX2.2 and PAX4 
and to significantly increase the final yield of insulin-positive 
cells. Importantly, PP2 was found to inhibit the downstream 
activation of FAK and selective inhibition of this kinase was 
also sufficient to induce early endocrine commitment based on 
increased expression of NGN3, NEUROD1 and NKX2.2. Addi-
tional studies using dominant-negative constructs and isolated 
human fetal pancreata suggest that c-Src is the SFK primarily 
responsible for inhibiting early endocrine specification. Finally, 
we also found that inhibition of SFK/FAK signaling suppresses 
the proliferation of cultures enriched for pancreatic progenitors 
and induced the expression of the human beta-cell-associated 
cyclin-dependent kinase inhibitor p57kip2.  
Conclusions: This study has important implications for the 
derivation of beta-cells for the cell-based therapy of diabetes 
and sheds new light on signaling events that regulate early 
endocrine specification.  
 
  
O-030 
 
Insulin-producing cells derived from adult human bone 
marrow mesenchymal stem cells control streptozotocin-
induced diabetes in nude mice 
 

M. Gabr 1, M. Zakaria 1, A. Refaie 1, A. Mostafa 1, M. Abou-El-
Mahasen 1, S. Ashamallah 1, S. Khater 1, S. El-Halawani 1, R. 
Ibrahim 1, G. Shu Uin 2, M. Kloc 3, A. Clark 4, R. Calne 5, M. 
Ghoneim 1 

 
1 Urology & Nephrology Center, Mansoura, Egypt; 2 Yong Loo 
Lin School of Medicine, National University of Singapore, Sin-
gapore, Singapore; 3 The Methodist Hospital Research Insti-
tute,, Houston, Texas, USA; 4 Oxford Center for Diabetes, En-
docrinology and Metabolism, Oxford, U.K.; 5 Cambridge Uni-
versity, Cambridge, U.K. 
 

Background: Harvesting, expansion and directed differentia-
tion of human bone marrow-derived mesenchymal stem cells 
(MSCs) would provide an autologous source of surrogate β-cells 
that alleviate the limitations of availability and/or allogenic 
rejection following pancreatic or islet transplantation.  
Methods: Bone marrow cells were obtained from three adult 
type II diabetic volunteers and 3 non-diabetic donors. After 3 
days in culture; adherent MSCs were expanded for 2 passages. 
At passage 3, differentiation was carried out in a 3-staged pro-
cedure. Cells were cultured in a glucose-rich medium contain-
ing several activation and growth factors. These cells were 
evaluated in-vitro by immunofluoresce, electron microscopy 
and Rt-PCR. Insulin and c-peptide release in response to in-
creasing glucose concentrations was determined.  
Results: By immunofluorescence, some cells tested positively 
for insulin, c-peptide and glucagon with co-expression of insu-
lin and c-peptide by the same cells. Nanogold immunostaining 
for electron microscopy demonstrated the presence of c-peptide 
at the rough endoplasmic reticulum. These insulin-producing 
cells (IPCs), expressed a variety of transcription factors and 
genes of pancreatic hormones closely similar to those of pan-
creatic islets. There was a stepwise increase in insulin and c-
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peptide release by these cells in response to increasing glucose 
concentrations. One thousand clusters inserted under the renal 
capsule of diabetic nude mice resulted in control of their dia-
betic status for 3 months. The sera of treated mice contained 
human insulin, human c-peptide but negligible levels of mouse 
insulin. When the IPCs-bearing kidneys were removed, rapid 
return of diabetic state was noted. Histology of the removed 
kidneys showed insulin staining cells under the capsule.  
Conclusion: MSCs could be differentiated to form IPCs. The 
implanted IPCs could control diabetic nude mice and maintain 
their euglycaemic state for 3 months. Optimization of the cul-
ture conditions and/or the differentiation techniques are 
needed to improve the functional performance of these cells.  
 
  
O-031 
 
Mesenchymal stem cells improve early neovasculariza-
tion of subcutaneous bioartificial pancreas 
 

S. Veriter 1, N. Aouassar 1, M.S. Paridaens 1, P.Y. Adnet 1, B. 
Jordan 2, B. Gallez 2, P. Gianello 1, D. Dufrane 1 

 
1 Université catholique de Louvain, Laboratory of Experimental 
Surgery, Brussels, Belgium; 2 Université catholique de Lou-
vain, Biomedical Magnetic Resonance Unit, Brussels, Belgium 
 

Objective: High-mannuronic alginate provides a sufficient 
oxygenation (5%O2) for encapsulated islets survival after sub-
cutaneous transplantation in non-diabetic rats. However, dia-
betic state and islet encapsulation induce a decrease of oxy-
genation (~2%O2) associated with early cellular death. We in-
vestigated in vitro and in vivo the use of mesenchymal stem 
cells (from bone marrow [BM-MSC] and adipose tissue 
[AMSC]) to improve early implant vascularization and oxy-
genation in diabetic rats and primates.  
Methods: The proangiogenic capacities of stem cells in nor-
moxic and hypoxic conditions were assessed in vitro. Porcine 
BM-MSCs and AMSCs were placed at 0.1/3/5/21%O2 in normo-
glycemia (5mM)/hyperglycemia (25mM glucose) and the release 
of VEGF was quantified by ELISA. The in vivo neovasculariza-
tion potential of MSCs was assessed in Streptozotocin (STZ)-
diabetic rats subcutaneously transplanted with encapsulated 
AMSCs (n=8), BM-MSCs (n=8) or empty capsules (n=4). Im-
plants oxygenations were weekly measured in vivo by Elec-
tronic Paramagnetic Resonance during 4 weeks. STZ-induced 
primates were implanted with porcine islets co-encapsulated 
with BM-MSCs (n=3) or AMSCs (n=4). Fasting blood glucose 
(FBG), glycated haemoglobin (HbA1c) and body weight were 
followed weekly. In addition, polyurea, polydipsy and glyco-
suria were measured twice a day.  
Results: MSCs released a significant higher amount of VEGF 
in hypoxia than in normoxia in normo-/hyperglycemia (p<0.05). 
VEGF release by AMSCs was significantly higher than BM-
MSCs (11274±679 vs. 2364±94pg/ml, respectively; p<0.05).  
In vivo, a significant higher oxygenation was found in subcuta-
neous implants containing AMSCs than in encapsulated BM-
MSCs or empty implants (4.4±2.8 vs. 2.6±0.9%O2, respectively; 
p<0.05) at 1/3/4 weeks. Diabetic primates (FBG>160mg/dl, 
HbA1c>13% prior transplantation) demonstrated diabetes cor-
rection with FBG between 44 and 120 mg/dl (HbA1c<8.6%), up 
to a maximum of 29 weeks after transplantation for islets co-
encapsulated with AMSCs.  
Conclusion: AMSC can improve the in vivo oxygenation of 
encapsulated islets placed subcutaneously, limiting therefore 
the lost of islets after transplantation and improving graft 
function. 

O-032 
 
Mesenchymal stem cells protect human islets from pro-
inflammatory cytokines 
 

T. Yeung, K. Seeberger, J. Lyon, G. Korbutt 
 

University of Alberta, Edmonton, Canada 
 

Objective: Pro-inflammatory cytokines (IL-1ß, TNF-α, and 
IFN-γ) can adversely alter human islet ß-cell function. We hy-
pothesize that mesenchymal stem cells (MSCs), due to their 
immunomodulatory properties, can protect human islet ß-cells 
from pro-inflammatory cytokines. In this study we co-cultured 
human islets with pancreatic (p) and bone marrow (bm) de-
rived MSCs and determined their susceptibility to cytokines by 
assessing glucose stimulated insulin secretion.  
Methods: Human islets co-cultured for 24h with either 0.5, 
1.0, or 1.5 x 106 pMSCs or bmMSCs were then exposed for 48h 
to IL-1ß, TNF-α and IFN-γ. Controls included islets cultured 
alone (±cytokines). All conditions were then assayed for insulin 
secretory activity and cellular insulin and DNA contents.  
Results: When control islets (– cytokines) were exposed to 2.8 
and 20.0 mM glucose, they exhibited a stimulation index (SI) of 
1.50±0.29 (n=6); however, after cytokine treatment the SI de-
creased to 1.13±0.09 (n=6). In contrast, when islets were co-
cultured with either 0.5, 1.0, or 1.5x106 pMSCs, the SI were 
1.43±0.19 (n=6), 1.64±0.24 (n=6), 1.69±0.11 (n=6). Similar pro-
tective effects were observed with bmMSCs. Recovery of cellu-
lar insulin was reduced after cytokine exposure, but DNA con-
tents were comparable in all conditions. 
Conclusions: This study demonstrates that pMSCs and 
bmMSCs preserve insulin secretory activity of human islets 
when exposed to pro-inflammatory cytokines. This protective 
effect is likely mediated by a secreted factor common to both 
pMSCs and bmMSCs (ie: TGF-ß). Increased MSC coating may 
improve the protective effect on islet function. Therefore, MSCs 
may be beneficial for islet engraftment by locally secreting tro-
phic factors that promote cell survival or regeneration, as well 
as reduced inflammation. 
 
  
O-033 
 
Mesenchymal stromal cells support early beta cell func-
tion post-transplantation in a marginal islet mass dia-
betic mouse model 
 

D. Borg, M. Weigelt, C. Wilhelm, A. Hommel, E. Bonifacio 
 

Center for Regenerative Therapies Dresden, Dresden, Ger-
many  
 

Objectives: Islet transplantation for the treatment of type 1 
diabetes is performed by infusion of islets into the portal vein. 
A large number of islet beta cells do not survive exposure to the 
ensuing blood-mediated inflammatory reaction and low oxygen 
tension occurring at and soon after infusion. We reasoned that 
cells capable of exerting survival support should improve early 
islet graft function. To this end, we used bone marrow derived-
mesenchymal stromal cells (MSCs) as an accessory cell for islet 
transplantation.  
Methods: To evaluate the effect of the MSC co-transplantation 
on islet function, we transplanted a marginal syngeneic islet 
mass (200 IEQ) with or without 250,000 MSCs under the kid-
ney capsule of diabetic C57BL6/J recipients. To study the MSC 
support mechanisms, additional diabetic mice were trans-
planted with the same protocol and sacrificed at day 2, 7 or 14 
for immunohistological examination of islets.  
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Results: After 28 days, the proportion of mice to reach eugly-
cemia, when transplanted with islets and MSCs, was signifi-
cantly increased compared to mice ransplanted with islets 
alone (60% vs 20%; n = 14 per group; p=0.01). The percentage 
of proliferating Ki67 positive, insulin positive nuclei did not 
differ between mice transplanted with islets alone or islets and 
MSCs at the different time points, indicating that mechanisms 
involving increased beta cell proliferation were unlikely. Cas-
pase 3 staining, however, showed markedly decreased cell 
death at day 14 in islets that were co-transplanted with MSCs. 
No differences were seen at days 2 and 7 suggesting that the 
reduced apoptosis is an end result of improved islet survival 
secondary to another mechanism.  
Conclusions: Our results show that the addition of MSCs to 
islet transplantation markedly improves islet graft function, 
potentially allowing a smaller islet mass to be transplanted.  
 
 
 

Parallel session 4 - Oral presentations - Topic: 
Islet transplantation: Technical aspects 
 
 
O-034 
 
Present status of pancreas transplantation from de-
ceased donors in Japan 
 

T. Kenmochi1, T Ito2, M Ishibashi3 

 
1 Chiba-East National Hospital, Clinical Research Center, 
Chiba City, Japan; 2 Osaka University, Osaka City, Japan;       3 
Nara Medical University, Kashihara City, Japan 
 

Registry Committee of the Japan Society for Pancreas and Islet 
Transplantation. 
Since the Organ Transplant Law was enforced in 1997, 108 
pancreas transplantations (PTx) [84; from brain dead donors 
(BDD), 2; non heart beating donors (NHBD), 22; from living 
donors (LD)] were performed from 2000 to 2010 in Japan. Es-
pecially in 2010, 25 PTxs were performed because of the 
amendment of the Law on 17th July. In this study, we evalu-
ated the effectiveness of 86 PTxs from deceased donors by ana-
lyzing the data both of the donor and the recipient. Fifty-four 
donors (63%) were over 40 years, which was older as compared 
to the US and Europe. The Cause of death was cerebrovascular 
diseases in 49 donors (57%). According to the criteria by Kapur, 
66 donors (76.7%) in our series were considered to be marginal 
donors. For the safe use of marginal pancreas, we reconstruct 
the blood vessels of the graft using donor Y-graft or I-graft be-
fore transplantation. Category of PTxs were SPK; 72 (83.7%), 
PAK; 10 (11.6%) and PAK; 4 (4.7%). The duration of insulin 
therapy and hemodialysis of the recipients were 24.6 and 6.5 
years. Waiting period was 1,274 days (Mean). Induction ther-
apy by @IL-2R or ATG was performed in 81 patients (94%) and 
immunosuppression was maintained by tacrolimus (96.5%) or 
cyclosporin (3.5%) combined with MMF and steroid. Enteric 
drainage was selected in 67 patients (78%) and bladder drain-
age in 19 patients (22%). 5-year recipient survival was 95.9%. 
Pancreas graft survivals were 86.8% at 1-year, 81.4% at 3-year 
and 71.6% at 5-year. While, kidney graft survivals were 92.6% 
at 1- and 3-year, and 84.0% at 5-year, respectively. Although 
majority of the deceased donors were marginal in our country, 
clinical outcome of PTxs demonstrated that PTx was a potent 
and promising treatment for severe type 1 diabetic patients 
also in Japan.  

O-035 
 
Hypothermic perfusion preservation of pancreas for is-
let grafts: validation using a split lobe porcine model 
 

B.P. Weegman1, M.J. Taylor2, S.C. Baicu2, W.E. Scott III1, K.R. 
Mueller1, J.P. Kitzmann1, M.D. Rizzari1, K.K. Papas1 

 
1 University of Minnesota, Department of Surgery, Minneapo-
lis, MN, USA; 2 Cell and Tissue Systems Inc., N. Charleston, 
SC, USA 
 

The demand for high quality islets of Langerhans for trans-
plantation in Type I diabetics will increase as the current clini-
cal trials transition into standard of care. The mode of preser-
vation of donor pancreata is therefore critical to this mission 
since islets are very sensitive to ischemic injury. Hypothermic 
perfusion preservation (HPP) is currently being investigated 
for extended pancreas preservation in light of the beneficial 
effects recently reported for other organs. The present study 
reports on a pilot study to validate the in vivo function of por-
cine islets isolated from pancreata stored for 24h at 4-8°C. The 
study design included a split-lobe pancreas model that permit-
ted paired comparisons of batches of islets isolated from 24h 
HPP splenic lobes with non-perfused, fresh control duode-
nal/connecting lobes stored at 4°C for <3h. Prior to transplan-
tation, islet viability was assessed in vitro using the ratio of 
oxygen consumption rate to DNA (OCR/DNA) assay and corre-
lated with subsequent in vivo function by transplantation in 
diabetic immunocompromised mice. The OCR/DNA (mean 
±SD) measured after 7 days culture and immediately prior to 
transplantation for islets from the 24h HPP group was 269± 19 
nmol/min/mg DNA, which was higher but not statistically dif-
ferent to the mean of 236 ± 43 for the counterpart control 
group. All four nude mice transplanted with islets from the 24h 
HPP group showed diabetes reversal, compared with 5 of 6 
transplants from the control group. In conclusion, islets iso-
lated from adult porcine pancreata after 24h HPP exhibited 
high viability as measured by OCR/DNA and were able to con-
sistently reverse diabetes in a nude mouse bioassay. 
 
  
O-036 
 
Oxygen persufflation of the human pancreas increases 
ATP levels and improves viable islet yields compared 
with the two-layer method 
 

W.E. Scott III1, M.D. Rizzari1, S.A. Stein1, E.S. Avgoustinia-
tos1, T.M. Suszynski1, B.P. Weegman1, L.A. Tempelman2, B.E. 
Hammer3, K.K. Papas1 

 
1 University of Minnesota, Department of Surgery, Minneapo-
lis, MN, USA; 2 Giner, Inc., Newton, MA, USA; 3 University of 
Minnesota, Department of Radiology, Minneapolis, MN, USA 
 

Objective: Many human pancreata arrive at isolation centers 
after 8-12 hr cold-ischemia time (CIT), resulting in reduced is-
let yields. We have shown in a porcine model that persufflation 
(PSF) is a promising alternative to current methods of preser-
vation due to its ability to oxygenate tissue throughout preser-
vation. The objective of this study was to investigate whether 
PSF can extend human pancreas preservation to 24 hr while 
maintaining islet yield and quality.  
Methods: Human pancreata underwent PSF or were divided 
into paired segments during procurement and preserved by the 
two-layer method (TLM) or PSF. PSF was performed by provid-
ing 20 cc/min of 40%-humidified oxygen gas via the vasculature 
utilizing an electrochemical oxygen concentrator (Giner, Inc.). 
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Using a 1.5T magnet, MRI was performed to determine PSF 
homogeneity and 31P-NMR spectroscopy was performed to 
measure ATP-to-inorganic phosphate ratio (ATP:Pi), an indica-
tor of organ viability during PSF, from 8-24 hr CIT. Following 
8-12 hr TLM or 24 hr PSF, islets were isolated from paired 
segments and cultured for further assessment.  
Results: All tested pancreata demonstrated homogeneous PSF 
visualized by negative contrast on MRI due to the presence of 
gas in the vasculature. In 7 pancreata exposed to continuous 
PSF, ATP:Pi levels measured from 8-24 hr CIT were main-
tained at 79±9% of the initial measurement. When PSF was 
stopped from 8-12 hr CIT, ATP fell to undetectable levels. Upon 
restoration of PSF, 44% of previous ATP:Pi was recovered. Ini-
tial paired islet isolation outcomes following 8-12 hr TLM or 24 
hr PSF demonstrated higher viable islet yields and favorable 
morphology from PSF segments.  
Conclusion: PSF is capable of maintaining ATP levels in hu-
man pancreata with modest decay over 24 hr CIT. Isolation 
results show that PSF may improve viable islet yields and ex-
tend the effective duration of preservation, supporting our pre-
vious findings in a porcine model. 
Disclosure: A patent application has been filed on the use of 
an electrochemical oxygen concentrator for organ persufflation 
(WES, MDR, TMS, LAT, KKP). 
 
 
O-037 
 
Development of a highly efficient collagenase for isolat-
ing pancreatic islets 
 
M. Goto 1, Y. Yamagata 2, K. Watanabe 1, K. Murayama 3, T. 
Imura 1, A. Inagaki 1, H. Yamaya 4, S. Sekiguchi 4, K. Fujimori 4, 
Y. Kurokawa 5, S. Satomi 4 

 
1 Tohoku University, New Industry Creation Hatchery Center, 
Sendai, Japan; 2 Department of Applied Biological Chemistry, 
Graduate School of Agriculture, Tokyo University of Agricul-
ture and Technology, Tokyo, Japan; 3 Division of Biomedical 
Measurements and Diagnostics, Graduate School of Medical 
Engineering, Tohoku University, Sendai, Japan; 4 Division of 
Advanced Surgical Science and Technology, Tohoku University, 
Sendai, Japan; 5 Innovation of New Biomedical Engineering 
Center, Tohoku University, Sendai, Japan 
 
Objective: The current commercially available collagenases 
have several issues to be solved including safety, lot-to-lot 
variation, and fixed components of collagenase subtype. Fur-
thermore, the significance of tryptic-like activity (TLA) for islet 
isolations still remains unclear since all the commercially 
available enzymes to date have varying levels of TLA active 
within. In this study, the effect of newly-formed collagenase 
completely lacking the TLA on islet isolation was examined for 
the first time.  
Methods: To produce TLA-free enzymes, collagenase G and 
collagenase H were expressed in recombinant E. colicarrying 
expression plasmid for each collagenase. The Liberase MTF-
C/T was used as the control group containing TLA. In both 
groups, commercially available pure thermolysin was applied 
as a neutral protease. The purity of each enzyme was con-
firmed with both SDS-PAGE and HPLC. Porcine pancreata 
were digested with either enzyme blends undercurrent stan-
dard procedures.  
Results: The digestiontime was same between the groups. 
However, the digestion rate of the pancreatic tissues, respira-

tory activity, and the curative rate of diabetic animals were 
considerably higher in new collagenase group. Furthermore, 
the islet yield and survival rate during culture period were sig-
nificantly higher (p=0.03, p=0.03, respectively), and expression 
of inflammatory mediators on isolated islets was significantly 
suppressed in new collagenase group (MCP-1: p=0.03, Tissue 
factor: p=0.04).Notably, the TLA was completely absent in the 
recombinant type of collagenase G and collagenase H, and also 
in the pure thermolysin used in the present study. The TLA in 
Liberase MTF-C/T was 496.3 ± 20.3 U/bottle. 
Conclusions: These data show that a newly formed recombi-
nant collagenase could be a safe and highly efficient for isolat-
ing pancreatic islets. Furthermore, the present study also sug-
gests that TLA may target the specific matrix protein located 
only on the human pancreata but not on the animal pancreata.  

 
  
O-038 
 
Characterization and functional assessment of Clostrid-
ium histolyticum class I (C1) collagenases and the syn-
ergistic degradation of native collagen in enzyme mix-
tures containing class II (C2) collagenase 
 

A. Breite, R. McCarthy, F. Dwulet 
 

VitaCyte, Indianapolis, USA 
 

Objectives: C. histolyticum contains two genes expresssing C1 
and C2 with masses of114 and 112 kDa, respectively. However, 
degradation of these enzymes by proteases during the fermen-
tation or purification process may lead to inconsistent perform-
ance of different products or lots to release islets from human 
pancreata. This report defines the amino acid sequence of the 
truncated forms of C1 (C1b or C1c) that contain a single colla-
gen binding domain (CBD) and investigates the synergy be-
tween the different forms of C1 collagenase and C2 to degrade 
native collagen.  
Methods: Highly purified collagenase isoforms were purified 
from C. histolyticum culture supernatants using established 
column chromatography techniques and analyzed using physi-
cal (HPLC, SDS-PAGE) and enzymatic analysis(collagen deg-
radation activity - CDA). Q-tof mass spectrometry (MS) was 
used to determine the exact molecular weight of major colla-
genase molecular forms and associated enzyme activity.  
Results: MS was used to confirm the full-length sequences for 
C2 112kDa and C1 114kDa from the reported gene sequence. 
These data were correlated with the molecular weights ob-
served on the SDS-PAGE and elution after analytical anion-
exchange HPLC. HPLC peaks labeled as C1b and C1c were 
both confirmed to be C1 with the terminal CBD missing. The 
only difference being 12 amino acids between the two CBDs. A 
non-additive synergy in CDA relative to activity of individual 
collagenases was observed for C2 with each of the three C1 mo-
lecular forms. This synergy was not observed between any of 
the C1 molecular forms. 
Conclusions: These observations support earlier reports that 
suggest the two collagenases bind to different portions of the 
collagen and have different specificities to cut native collagen. 
While the implications of this are not yet understood, it is fun-
damental in advancing the understanding of how collagenases 
work together and with the neutral protease to breakdown the 
extra cellular matrix for islet isolation. 
Disclosure: Author Breite is an empolyee of VitaCyte LLC. 
Authors McCarthy and Dwulet have a financial interest in Vi-
taCyte LLC.  
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A new purified enzyme blend for non-human primate 
islet isolation 
 

J. Abouaish1, M. Graham1, P. Pakala1, G. Loganathan1, M. 
Tiwari1, T. Yuasa1, K.K. Papas1, D.E.R. Sutherland1, R.C. 
McCarthy2, B.J. Hering1, A.N. Balamurugan1 

 
1 Schulze Diabetes Institute, Dept. of Surgery, University of 
Minnesota, Minneapolis, USA; 2 VitaCyte, Indianapolis, USA 
 

Background: Nonhuman primates (NHPs) are essential for 
pre-clinical safety and efficacy studies in islet allotransplan-
tion. In view of ethical considerations and the limited availabil-
ity of NHPs, it is critical that a sufficient number of high qual-
ity islets are obtained from every processed donor pancreas. 
After Liberase-HI (LHI) enzyme was discontinued, finding an-
other source of enzymes capable of producing consistently high 
islet yields in NHPs was difficult. We optimized the ideal dose 
and ratio for a purified enzyme blend (PEB) composed of Vita-
Cyte’s CIzyme™ Collagenase-MA and CIzyme™ Thermolysin 
to maximize islet yield.  
Methods: Islets were isolated from male rhesus macaques 
(Macaca mulatta) (n=20) using a modified Ricordi method. The 
pancreas was infused with 750 Wunsch units (6.15 million 
CDA units) of collagenase-MA and 6mg (1.69 million thermo-
lysin activity units) of Thermolysin. Islets were purified using 
a COBE 2991 cell processor and continuous iodoxonal gradi-
ents, and cultured (91±1hrs) before transplantation. The re-
sults from these isolations were compared to historical LHI 
isolations.  
Results: Donor and isolation results are described in the table. 
The donors had an average body weight of 12.3±2.8kg and an 
average pancreas weight of 27.0±10.2g. The average islet yields 
obtained with the PEB were 77,225±31,195 after digestion, 
62,079±22,667 post-purification, and 69,373±24,858 IEQ post 
culture. The percent recovery after COBE purification was 
84.2±33.9%. The average transplanted IEQ/kg was 8,080±2,892 
IEQ/kg. Significant differences were noted when PEB data was 
compared with historical LHI data: the digestion time was sig-
nificantly shorter in the VCT isolations (11.3±1.8, 18.0±5.3min, 
p<0.01) and the post digest quality score was higher for PEB 
isolated islets (8.5±0.6, 7.8±1.0, p=0.01).  
Conclusions: In the absence of LHI, the optimal dose of the 
PEB was identified. The PEB consistently produced a high islet 
yield with results comparable to LHI, and is an effective en-
zyme blend for NHP islet isolation. 
Disclosure: Author R. C. McCarthy is a co-founder and share-
holder of VitaCyte LLC. 
 

 

O-040 
 

Heparan sulfate (HS) in islet beta cells is critical for 
maintaining cell survival and resistance to free radical-
mediated damage 
 

C. Simeonovic, S. Popp, A. Ziolkowsk, D. Brown, C. Freeman, 
C. Parish 
 

The John Curtin School of Medical Research, Dept of Immu-
nology, The Australian National University, Canberra, Austra-
lia  
 

The glycosaminoglycan HS is abundantly expressed in pancre-
atic islets in situ but is lost during islet isolation.  
Objective : Our study investigated whether HS is required for 
the survival of islet beta cells.  
Methods: Beta cells were prepared by Dispase(1mg/ml) dis-
persion of BALB/c mouse islets. HS was identified in islets by 
histochemistry (Alcian blue)/ immunohistochemistry (10E4 and 
HepSS-1anti-HS mAbs) and in isolated beta cells by flow cy-
tometry. Loss of HS in isolated islets was analysed using Im-
ageJ software with color deconvolution plug-in. Beta cell 
death/viability was assessed by flow cytometry on day 0 and 
after 2 days of culture ± 50µg/ml heparin, HS or PI-88 (HS-
mimetic) by uptake of Sytox green (cell death) or by staining 
with Calcein-AM and Propidium iodide (Calcein+PI- for cell 
viability). Cell death was also assessed after treatment with 
hydrogen peroxide (30% v/v) for 5 mins. Intracellular reactive 
oxygen species (ROS) were detected by flow cytometry using 
dihydrodichlorofluorescein diacetate (H2DCFDA). 
Results : Isolated islets showed loss of >50% HS and beta cells 
lost further HS in culture. Beta cell viability was 
29.4±3.5%(n=5) after 2 days of culture. In contrast, co-culture 
for 2 days with 50µg/ml heparin, PI-88 or highly sulfated but 
not undersulfated HS significantly improved beta cell survival 
2.8-3.0-fold (82.8±2.0% - 88.3±1.3% viable; n=3-5/group). Hy-
drogen peroxide treatment efficiently killed beta cells on day 0 
(88.5±1.0% cell death; n=4) but failed to kill cells cultured with 
heparin (8.0±1.1% cell death; n=4). ROS were detected in un-
treated and hydrogen peroxide-treated beta cells but not in 
heparin-treated beta cells ± hydrogen peroxide.  
Conclusions: Highly sulfated HS plays an important role in 
maintaining survival of islet beta cells, possibly by protecting 
the beta cells from free radical-mediated damage. Our findings 
suggest the need for islet HS preservation or replacement dur-
ing islet isolation for clinical transplantation.  
 
  
O-041 
 
Mechanisms by which glucagon-like peptide-1 analogue 
exenatide reduces amyloid toxicity in cultured human 
islets: Implications for clinical islet transplantation  
 

Z. Ao 1, Y.J. Park 2, L. Jew 2, M. Meloche 2, N. Safikhan 2, Y. 
Zhang 2, D. Thompson 1, G.L. Warnock 2, L. Marzban 2 

 
1 University of British Columbia, Medicine, Vancouver, Can-
ada; 2 University of British Columbia, Surgery, Vancouver, 
Canada  
 

Introduction: Islet transplantation is a feasible approach for 
treatment of type 1 diabetes (T1D) but is limited by islet loss 
during pre-transplant incubation and post-transplant which 
eventually leads to graft failure in most recipients. Islet amy-
loid is a pathologic lesion of T2D that also forms in cultured 
and transplanted islets associated with beta-cell death. Pre-
liminary studies show that ~40% of islet donors have pre-
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existing amyloid pre-transplant which may potentially contrib-
ute to graft failure. Impaired processing of islet amyloid poly-
peptide (IAPP), the major component of amyloid deposits, has 
been implicated in amyloid formation. We previously showed 
that treatment with exenatide, a long-acting analogue of gluca-
gon-like peptide-1 (GLP-1), reduces amyloid formation. In this 
study, we tested whether exenetide treatment: 1. Protects hu-
man islets from amyloid toxicity following its formation; 2. Im-
proves impaired processing of the IAPP precursor, proIAPP.  
Methods: Freshly isolated amyloid-negative (n=3) or positive 
human islets (n=3) were cultured in CMRL (5 mM glucose) 
without or with exenatide (10 nM, 7 days). In parallel studies, 
islets were cultured in 11.1 mM glucose (3 days) to potentiate 
amyloid formation and then treated similarly with exenatide. 
Amyloid formation, proIAPP processing, beta-cell apoptosis, 
and function were assessed.  
Results: As expected, amyloid-negative islets formed amyloid 
during culture. Treatment with exenatide markedly enhanced 
proIAPP processing (70%) and reduced amyloid formation 
(40%) in cultured islets associated with decreased beta-cell 
apoptosis (30%), increased islet insulin content (27%), and in-
sulin response to elevated glucose (32%). Interestingly, the 
proportion of active caspase-3 and TUNEL-positive (apoptotic) 
beta-cells were reduced by 25% in exenatide treated islets with 
pre-existing amyloid compared to corresponding untreated is-
lets.  
Conclusion: These studies suggest that treatment with GLP-1 
analogues such as exenatide protects islets from amyloid toxic-
ity during pre-transplant culture by: 1. improving proIAPP 
processing; 2. reducing amyloid formation; 3. decreasing amy-
loid toxicity in islets with pre-exisitng amyloid.  
 
 
O-042 
 
Development of a PFC-enriched fibrin clot system for 
islet culture 
 

E. Maillard, M.T. Juszczak, A. Clark, S.J. Hughes, D.W.R. 
Gray, P.R.V. Johnson 
 

University of Oxford, Nuffield Department of Surgical Sci-
ences, Oxford, U.K. 
 

Background: Whilst preservation of viability and secretory 
function has been demonstrated after culturing islets in fibrin, 
limited oxygen diffusion may limit its clinical applicability. The 
aim of this study was to determine whether the combination of 
fibrin and perfluorodecalin could create a suitable microenvi-
ronment for human islets in culture. 
Material and methods: Islets from 8 human pancreases were 
cultured immediately after isolation in either control/standard 
conditions or in a fibrin gel (10mg/mL) supplemented with 10% 
of raw or emulsified perfluorodecalin. After 24h islet viability 
(FDA/EB, caspase-3), function (modified GSIS index, release of 
insulin and pro-insulin) and expression of hypoxia markers 
(HIF-1α translocation into nucleus and expression of VEGF) 
were assessed. 
Results: Islet viability was similar in all conditions tested, 
however presence of fibrin resulted in about 50% decrease in 
caspase-3 activation as compared with standard culture 
(0.60±0.12ng vs. 1.17±0.10ng of activated caspase-3/µg of pro-
tein; p<0.05). A significant reduction in insulin and proinsulin 
release was observed when islets were cultured in fibrin gel as 
compared with standard conditions (6.65±0.87pg vs. 
19.44±4.33pg pro-insulin/µg protein; p<0.05), irrespective of 
presence of PDC. Islets cultured in standard conditions and in 

fibrin alone had impaired stimulation indices (0.98±0.17 and 
1.18±10.33 respectively). A significant, 3-fold increase in stimu-
lation index was observed in islets cultured in the presence of 
fibrin gel supplemented with emulsified but not raw PDC 
(3.01±0.84 vs. 1.58±0.45; p<0.05). Emulsified PDC in fibrin gels 
decreased and raw PDC increased translocation of HIF-1α and 
VEGF secretion compared with fibrin alone (1.01±0.23 vs. 
1.94±0.80 vs. 1.45±0.41 and 14.62±3.36 vs. 32.60±3.36pg vs. 
20.91±3.55pg VEGF/µg protein, respectively). 
Conclusions: Supplementation of fibrin gels with emulsified 
perfluorodecalin reduces islet hypoxia as indicated by HIF-1a 
translocation and release of VEGF and improves islet secretory 
function. However, the formulation of the PDC plays a crucial 
role for its ability to prevent hypoxia. 
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O-043 
 
Single shot rATG (Thymoglobulin) successfully prevents 
rejection and immunologic graft loss in simultaneous 
pancreas kidney transplantation 
 

G. Woeste1, I. Hauser2, C. Moench1, E. Scheuermann3, H. Gei-
ger2, W.O. Bechstein1 

 
1 Goethe University, Department of General and Visceral Sur-
gery, Frankfurt, Germany; 2 Goethe University, Department of 
Nephrology, Frankfurt, Germany; 3 KfH Dialysis and Kidney 
Transplantation, Frankfurt, Germany 
 

Simultaneous pancreas kidney transplantation (SPK) is a life 
preserving therapy for type 1 diabetics with end-stage renal 
disease. With immunosuppressive protocols including T-cell-
depleting antibodies the incidence of acute rejection (AR) is 
about 20% and immunologic graft loss is about 2%. The pur-
pose of this prospective study was to evaluate the incidence of 
AR and graft survival with a novel induction protocol of single 
shot rATG (Thymoglobulin) in SPK. From 1/04 to 1/11 51 SPK 
were performed. Three patients had different induction ther-
apy, one due to high risk EBV status, and two because of high 
levels of HLA-antibody. A total of 48 patients received single 
shot rATG (2.5 mg/kg) started before skin incision. For main-
tenance immunosuppression prednisone, TAC and MMF was 
administered. One patient received sirolimus and TAC within a 
study. For antiviral prophylaxis valganciclovir was given for 3 
months in case of CMV positive donors. All patients underwent 
SPK with enteric and systemic venous drainage. The mean age 
was 42.0±7.5 years. Patient, pancreas, and kidney graft sur-
vival was 93.8%, 79.2% and 89.6%, respectively, with a mean 
follow-up of 47 months. AR was suspected and treated in 13/48 
(27.1%) patients 33.6 days after transplantation. In 9 (18.8%) 
cases the kidney biopsy showed histological signs of AR (Banff 
Ia n=5, Ib n=1, IIa n=1, IIb n=1, IIIv3 n=1), 2 biopsies were 
negative for AR. 12/13 rejections were treated successfully us-
ing steroids (n=10), increase of TAC levels (n=1), and rituximab 
(n=1). In one case both grafts had to be removed due to acute 
hemorrhage in vascular rejection. Thus only 1/48 (2.1%) pa-
tient lost the organs associated with rejection. The incidence of 
AR is low using single shot rATG. Nearly all AR episodes can 
be treated successfully with steroids. Graft loss due to rejection 
is very rare.  
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O-044 
 
Steroid free immunosuppression in low immunologic 
risk simultaneous pancreas kidney (SPK) recipients: 
Long term patient and graft outcomes 
 

J. Parehk, R. Lee, R. Hirose, A.M. Posselt, S.M. Kang, S. 
Feng, P.G. Stock, C.E. Freise 
 

UCSF, San Francisco, USA 
 

Objective: We have utilized steroid free maintenance immu-
nosuppression (IS) in low risk SPK recipients for the last dec-
ade. Recently, increased rejection rates and worse graft out-
comes have been noted in kidney recipients under steroid free 
IS. We wanted to examine our longer term outcomes in this 
cohort of SPK recipients. 
Methods: 104 SPK recipients transplanted between 11/2000 
and 11/2007, who were low risk for rejection (first transplant, 
non African American, PRA< 30%) and had graft survival of at 
least 6 months were retrospectively reviewed. Patients received 
thymoglobulin induction (6 mg/kg), steroids for only the time 
while on thymoglobulin, and maintenance IS with tacrolimus 
combined with either sirolimus or mycophenolate mofetil. Graft 
and patient survival, rejection rates and creatinine (Cr) at last 
visit were recorded. Patients had steroids added to their main-
tenance IMP if diagnosed with rejection.  
Results: Mean follow-up of this cohort was 54±25.5 months. 
Overall patient, kidney and pancreas survival, as well as rejec-
tion free survival at 1, 3 and 5 years are shown. There were six 
patient deaths and 15 losses each of the kidney and pancreas. 
Fifteen patients had at least one episode of biopsy proven kid-
ney rejection, whereas 7 patients had at least one pancreas re-
jection. Mean Cr at last follow-up for patients with a function-
ing kidney was 1.23±0.57 mg/dl for patients without history of 
kidney rejection and 2.10±1.14 mg/dl if a patient had kidney 
rejection (p=0.07).  
Conclusions: Graft and patient outcomes remain excellent in 
this group at five years of follow-up. Rejection rates for both 
the kidney and the pancreas were low, and there is not a sig-
nificant impact on renal function if an earlier rejection does 
occur. There does not appear to be a negative impact of steroid 
free IS on graft and patient outcomes in this cohort of low risk 
SPK recipients.  
 

 
 
 
 

O-045 
 
Luminex screening for donor-specific anti-HLA antibod-
ies in pancreas transplant alone 
 

M. De Donno1, D. Focosi1, M. Occhipinti2, P. Marchetti2, F. Vis-
toli3, R. Duquesnoy4, U. Boggi3, F. Scatena1 

 
1 Division of Immunohematology - Pisa University Hospital, 
Pisa, Italy; 2 Section of Transplant Endocrinology and Metabo-
lism - Pisa University Hospital, Pisa, Italy; 3 Division of Gen-
eral and Transplant Surgery - Pisa University Hospital , Pisa, 
Italy; 4 Division of Cardiothoracic Anesthesia and Intensive 

Care - Pisa University Hospital, Pittsburgh, USA 
 
Objective: The value of donor-specific anti-HLA antibodies 
(DSHA) at predicting graft failure has been established for 
many types of solid organ transplantations, but their role in 
pancreas transplant alone (PTA) has never been reported.  
Methods: 83 PTAs were performed at the Pisa transplant cen-
tre from 2000 to 2010. Post-transplantation sera (median fol-
low-up: 45 months; range 7-106) were available for 44 patients. 
Pre-and post-transplant recipient sera were screened for DSHA 
by Luminex. Using the HLA Match Maker algorithm 
(www.hlamatchmaker.net), we calculated the number of mis-
matched eplets for A+B loci for each transplant in order to as-
sess whether a higher load of mismatched eplets for a given 
HLA locus could favor the onset of DSHAs.  
Results: Among the 83 PTAs, the mean number of mis-
matched eplets was 15 (range 2-33). Among the 44 recipients 
with paired pre- and post-transplant sera, 14 recipients tested 
positive at baseline. At follow-up 13 of these 14 recipients re-
mained sensitized, 1 seroreverted, and 6 more recipients sero-
converted against class I antigens. There was no statistically 
significant difference in the mean number of mismatched 
eplets on A+B loci in these latter 6 recipients vs. recipients not 
developing de novo anti-HLA antibodies (median 16 vs.15). Af-
ter censoring for graft thrombosis and death with a functioning 
graft, only 5 of the 44 recipients had acute or chronic rejection 
and finally lose their grafts. Of them, 2 patients had pretrans-
plant DSHA (MFIs: anti-A66 3,900; anti-A32 5,500, respec-
tively) and rejected their PTA after 6 and 95 months, respec-
tively. 3 more patients without pre-transplant DSHA serocon-
verted (MFIs:anti-B51 10,679 + anti-A24 7,960 + anti-DR1 
1,123; anti-A2 1,708 + anti-DQ07 3,417;anti-DQ06 2,801) and 
all of them rejected within next year. Non-DSHAs had no pre-
dictive value for rejection.  
Conclusions : Luminex testing can predict PTA rejection.  
 
  
O-046 
 
The utility of the cylex immune monitoring assay for de-
tection of post-transplant pancreas infections and rejec-
tions 
 

R.J. Knight 1, S.J. Patel 2, A. O. Gaber 1 

 
1 The Methodist Hospital, Surgery, Houston, USA; 2 The Meth-
odist Hospital, Pharmacy, Houston, USA 
 

Objective: Despite improvements in outcomes, the diagnosis 
of pancreas transplant infection and rejection remains chal-
lenging. The objective of this study was to determine the utility 
of the Cylex immune monitoring (IM) assay for the detection of 
opportunistic infections and acute rejection episodes after pan-
creas transplantation 
Methods: A single center retrospective review of prospectively 
collected IM assays performed on 26 consecutive pan-
creas/kidney, pancreas after kidney, and pancreas alone trans-
plant recipients between one and 24 months post-
transplantation. This assay measures the level of ATP release 
of activated CD4+ lymphocytes. Results were classified as a 
low (<250 ng/ml), moderate (250-550 ng/ml), or strong (>550 
ng/ml)response. IM assays were performed at 1-3 month inter-
vals post-transplant instable pancreas transplant patients and 
at diagnosis of CMV infection and biopsy-proven acute rejec-
tions episodes. All recipients received thymoglobulin induction 
followed by tacrolimus, mycophenolate mofetil, and prednisone 
maintenance therapy. 
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Results: Beyond one month post-transplant, the mean IM re-
sponse range for recipients with stable function was 300-400 
ng/ml. During this period there were 5 CMV infections and 10 
acute rejection episodes. The mean ATP concentration for re-
cipients with stable function was 470±191 versus 214±86 for 
CMV infection (p=0.01), and 726±272 ng/ml(p<0.01)for an epi-
sode of acute rejection. For the diagnosis of acute rejection, an 
ATP concentration of >550 ng/ml had a sensitivity of 70%, a 
specificity of 73%. For the diagnosis of CMV infection, an ATP 
concentration of <250 ng/ml had a sensitivity of 80% and a 
specificity of 94%. 
Conclusions: In general, a low ATP concentration was associ-
ated with CMV infection and a high ATP concentration with an 
acute rejection episode. The cylex assay was very useful for the 
accurate diagnosis of CMV infection, but was less predictive for 
the diagnosis of acute rejection. 
 
  
O-047 
 
Diffuse C4d staining and not the presence of donor spe-
cific antibody (DSA) is associated with decreased pan-
creas allograft survival 
 

W. Manitpisitkul, N. Wilson, R. Munivenkatappa, R. Barth, 
D. Kukuruga, S. Bartlett, B. Philosophe 
 

University of Maryland, Surgery, Baltimore, USA 
 

Objective: The association of C4d deposition and DSA has not 
been well characterized for pancreas as it has for renal trans-
plantation. The purpose of this study is to evaluate the effect 
and distribution pattern of C4d staining on graft survival, and 
its association with DSA  
Methods: From 2000-2010, 322 pancreas transplants were 
performed at our center. Of 165 patients that had a pancreas 
biopsy for cause, 77 were stained for C4d. In concordance with 
renal Banff classification, C4d staining for these pancreas bi-
opsies were classified as diffuse (>50% C4d+ IAC), focal (5% - 
50), or negative (< 5%). DSA obtained at the time of biopsy 
were available for 23 of these patients. Pancreas allograft loss 
is defined as return to insulin therapy or patient death.  

 
 

Results: 78% of the patients received Thymoglobulin and 22% 
received Campath induction. There was no significant differ-
ence in survival or rejection between the two groups. Diffuse 
C4d staining was significantly associated with the presence of 
DSA (MFI >1000) for either class I or class II (P = 0.002). In 

contrast, focal C4d staining had no association with presence of 
DSA (P=0.136). Four year pancreas allograft survival was sig-
nificantly lower in patients with diffuse C4d+ when compared 
to those with focal or negative C4d staining (37.5%, 80% and 
65.9%, respectively P = 0.012, figure 1), irrespective of DSA 
presence. The presence of DSA alone had no impact on four 
year graft survival (66.7% DSA+ vs. 53.4% DSA-, P=0.659).  
Conclusions: Diffuse C4d deposition in pancreas biopsies has 
a negative impact on graft survival as shown with renal trans-
plantation. In contrast, the presence of DSA itself was not a 
predictor of graft outcome. This data supports routine C4d 
staining for all pancreas biopsies and consideration for aggres-
sive treatment when diffuse deposition is present, regardless of 
DSA data. 
 
 
O-048 
 
Both alloantibodies and autoantibodies are a significant 
barrier to preservation of islet cell function after trans-
plantation 
 
L. Piemonti1, MJ Everly2, P Maffi1, R Nano1, R Melzi1, A Mer-
calli1, V Sordi1, F Poli3, M Cardillo3, M Scalamogna3, A Secchi1, 
PI Terasaki4 

 
1 San Raffaele Scientific Institute, San Raffaele Diabetes Re-
search Institute, Milan, Italy; 2 One Lambda Inc, Los Angeles, 
USA; 3 Organ and Tissue Transplantation Immunology, Fon-
dazione Ospedale Maggiore Policlinico, Mangiagalli, Regina 
Elena, IRCCS, Milan, Italy; 4 Terasaki Foundation Laboratory, 
Los Angeles, USA 
 
Background: HLA antibodies have been shown to have a 
deleterious effect on most organ transplants. Based on this it is 
also possible that donor specific HLA antibodies (DSA) are a 
major cause of function loss in islet cell transplant (ICT) recipi-
ents. In addition anti-GAD(GADA) and anti-IA2 (IA2A) 
autoantibodies (AutoAb) may also lead to poor outcomes in islet 
recipients. Herein we describe the association between antibod-
ies (allo- and auto-) and outcomes in IAT patients.  
Methods: ICT patients (n=44, 36 Islet Transplant Alone and 8 
Islet after Kidney Transplant) between 2001 and 2010 were 
studied. Sera (n=385) were serially collected from the date of 
transplant and tested for DSA (via single antigen beads), 
GADA and IA2A.  
Results: The median survival of transplant from first islet cell 
infusion (Tx) was 441±244 days. Insulin independence, partial 
function and early graft loss were achieved in 48% (21/44), 27% 
(12/44) and 25% (11/44) of recipients, respectively. Regarding 
DSA, 29% (13/44) of the patients became positive post-
transplant (isotype: 4/13 IgG, 4/13 IgM, 5/13 IgG and IgM). Re-
garding AutoAb, 25% (11/44) showed a significant rise post-
transplant (7/11 GADA, 4/11 GADA and IA2A). The median 
time of Ab appearance was 14±3, 28±2 and 189±59 days post 
Tx for AutoAb, DSA IgM and DSA IgG, respectively. The prob-
ability to develop DSA was associated with the number of do-
nor and mismatches and with the absence of calcineurin inhibi-
tor treatment while the probability to develop AutoAb was as-
sociated with the absence of rapamycin treatment. Of major 
importance it was found that development of DSA and/or 
AutoAb was significantly associated with loss of islet function 
(p <0.005).  
Conclusion: The development of DSA and AutoAb after Tx is 
highly associated with failure. This data suggests that monitor-
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ing these antibodies in ICT patients is important and that 
treatment to remove these antibodies may benefit outcomes. 
Disclosure: One Lambda Inc provides reagents for DSA Allo-
antibodies detection 
  
 
O-049 
 
Long-term outcomes of solitary pancreas transplanta-
tion: Do surveillance pancreas biopsies level the playing 
field? 
 

A. Farney, J. Rogers, S. Al-geizawi, S. Iskandar, R. Stratta 
 

Wake Forest Univ School of Medicine, General Surgery, 
Winston-Salem, NC, USA 
 

We sought to determine the impact of surveillance pancreas 
biopsies (SPbxs) on long-term outcomes of solitary pancreas 
transplants (SPT).  
Methods: Single center retrospective analysis of all SPT and 
simultaneous kidney-PTs (SKPT) performed with antibody in-
duction, FK, MMF, and steroids. Following SPT, SPbxs were 
performed at 3 week intervals until there were 2 consecutive 
normal biopsies (bxs). Acute rejection (AR) grade I bxs were 
treated with steroids ± antibody with follow-up (f/u) bxs every 3 
weeks until inflammation resolved. Clinical bxs were prompted 
by biochemical parameters.  
Results: 35 SPT (32 PAK, 3 PA) and 122 SKPTs were per-
formed with a mean f/u of 5±2.5 years. 26 (74%) SPT under-
went at least 1 SPbx (mean 2±0.9 bxs/graft). 9 pancreas grafts 
(PG) were not bx'd due to early thrombosis, infection, or other 
reasons. Of the 26 PG bx'd, 12 (34%) had some inflammation 
(>grade indeterminate) detected and 9 (26%) had at least 1 bx 
with AR>grade I. 8 of 9 (89%) AR>grade I episodes were sub-
clinical. Demographics for SPT vs SKPT were mostly compara-
ble; however, the SPT group had fewer HLA mismatches (SPT 
3±1.3, SKPT 4.5±1.3, P<0.001), younger donors (SPT 22±7.6, 
SKPT 28±12 yrs, P=0.004), and fewer black recipients (SPT 
5.7%, SKPT 20%, P=0.04). Causes of PG loss were comparable 
between SPT and SKPT. Cumulative clinical AR rates were 
similar between groups (SPT 26%, SKPT 29%, P=0.7).  
Conclusions: There is a significant incidence of early subclini-
cal AR in SPT. Antibody induction, HLA matching, careful PG 
selection, and SPbxs in SPT with treatment of early subclinical 
AR episodes yield excellent long-term PG survival rates that 
are equivalent to those in SKPT. 
 
Pancreas Graft Survival  
 1 yr  3 yrs  5 yrs  
SPT  92%  83%  75%  
SKPT  87%  80%  74%  
P=0.71  
 
Patient Survival 
 1 yr  3 yrs  5 yrs  
SPT  100%  100%  95%  
SKPT  97%  94%  93%  
P=0.29 
 
 
 
 
 
 

O-050 
 
Improved Long term survival in simultaneous pancreas 
kidney transplants (spkt) following preemptive trans-
plantation 
 

K.V. Ranga, C.S. Desai, A.C. Gruessner, T. Jie, K.M. Khan, C. 
Parke, F. Maegawa, A. Sussman, M. Madhrira, H. Rilo, B. Kap-
lan, R.W.G. Gruessner 
 

University of Arizona Medical Center, Tucson, USA 
 

Pre-emptive kidney transplantation has shown superior graft 
& patient survival, compared to patients on dialysis at time of 
transplant. This observation has led to earlier referral of pa-
tients with CKD for transplant.  
Objective: To examine outcomes of preemptive SPKT to de-
termine survival benefit. 
Methods: Retrospective study of IPTR/UNOS database of all 
12,600 recipients of primary SPKT performed in the USA be-
tween 10/1987 & 12/2005. Univariate & multivariate analyses 
were performed. The analysis of patient survival dependent on 
dialysis status was adjusted for recipient age, gender, race, 
pancreas & kidney functional status, center size & transplant 
period. 
Results: 2899 patients (23%) were transplanted preemptively, 
with a mean e-GFR of 16+11 ml/min. 76% of patients were on 
dialysis at time of transplant. Demographic characteristics 
were not different between patients on or not on dialysis. Dur-
ing the study period, lesser number of patients were trans-
planted preemptively as time progressed. African American 
recipients were significantly more often on dialysis than Cau-
casians. Overall patient survival was significantly higher in 
preemptively transplanted recipients (p=0.003). Multivariate 
model showed pre-transplant dialysis carried an increased 
relative risk (RR) of mortality of 1.22 (p=0.0008). Each year on 
dialysis increased RR of death by 8% (p=0.0001). Overall kid-
ney graft survival was significantly better in the preemptive 
group (p=0.0002). mainly due to patient death with functioning 
graft. 
Conclusion: The results show an association between im-
proved patient/ graft survival and preemptive SPKT. It is, 
therefore, important that potential recipients be referred early 
for evaluation & listing, increasing their chances for preemp-
tive transplant. Our findings may help in challenging current 
rules of allocation of SPKT by increasing GFR threshold for 
listing, & creating a preferential list for SPKT in regions of the 
country where none exist. In patients without living donors, 
this is the best way to limit/ avoid dialysis exposure shown to 
be detrimental to long term outcomes. 
 
  
O-051 
 
Significantly improved graft function following ex-
enatide administration in pancreas transplant recipi-
ents with chronic allograft dysfunction 
 

J.N. Walker 1, R. Craven-Todd 1, J.C. Levy 1, S. Gough 1, S. 
Sinha 2, P. Friend 2, E. Sharples 2, A. Vaidya 2 

 
1 Oxford Centre for Diabetes, Endocrinology and Metabolism, 
Oxford, U.K.; 2 Oxford Transplant Centre, Oxford, U.K. 
 

Objective: Exenatide, a glucagon like peptide-1 (GLP-1) recep-
tor agonist, has been used successfully in islet transplant pa-
tients to improve graft function. Here we report the potential 
benefits of this therapy in pancreas transplant patients with 
chronic allograft dysfunction.  
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Methods: Three subjects with type 1 diabetes mellitus who 
had successfully undergone simultaneous kidney/ pancreas 
transplantation were selected. Pancreas allograft dysfunction 
was detected at a median of 50months (range 10-60months) 
requiring exogenous insulin; renal function had remained sta-
ble. Patients were initially started on exenatide 5mcg od and if 
tolerated the dose was increased to a maximal dose of 10mcg 
bd. HbA1c, insulin requirements and stimulated c-peptide fol-
lowing a mixed-meal tolerance test (MMTT) were used as de-
terminants of graft outcome at baseline and 20weeks post-
treatment. Body weight was recorded before and after treat-
ment.  
Results: All patients continued exenatide for the 20week pe-
riod. After this time, insulin requirements had reduced signifi-
cantly {p<0.05} and stimulated c-peptide 90mins following a 
MMTT had increased significantly {p<0.05}. The mean HbA1c 
reduced but this was not significant. 2/3 patients lost >5% body 
weight.  
Conclusion: This is the first study that demonstrates the posi-
tive effect of exenatide therapy on failing whole organ pancreas 
grafts, significantly reducing the need for exogenous insulin. 
For the treatment of pancreas allograft dysfunction incretin-
based therapies could be used prior to the initiation of insulin 
therapy, however further studies are needed to determine at 
what stage intervention would be most beneficial. 
 

 Patient 1 Patient 2  Patient 3 

Age(years) 45  39  49  

BMI(kg/m2)  30.5  29.4  27.4  

Exenatide dose toler-
ated(mcg) 

10 bd  5 bd  10 bd  

Baseline Insulin require-
ments(Units/day) 

36  34  34  

Post-treatment insulin re-
quirements(Units/day)  

4  6  8  

Baseline stimulated C-
peptide(nmol/l)  

0.21 0.64 1.26 

Post-treatment stimulated 
C-peptide(nmol/l)  

1.11 1.13 1.76 

Baseline HbA1c(%)  13.8  7.7 7.2 

Post-treatment HbA1c(%)  7.1 7.3 7.2 

Weight loss(%)  0  9.4  7.1 
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O-052 
 
Immune monitoring of islet allograft recipients treated 
with a limited course of efalizumab 
 

G. Szot1, K. Melli1, L. Frassetto2, U. Masharani2, L. Fong2, P. 
Stock1, A. Posselt1, Q. Tang1 

 
1 University of California, San Francisco, Department of Sur-
gery, San Francisco, USA; 2 University of California, San Fran-
cisco, Department of Medicine, San Francisco, USA 

Objective: We previously reported on long-term islet allograft 
function in recipients treated with a calcineurin inhibitor-free 
protocol using the anti LFA-1 antibody efalizumab (EFA). Here 
we examine the immunologic basis for continued graft function.  
Methods: 5 type 1 diabetic patients with hypoglycemic un-
awareness and normal renal function received intraportal islet 
transplants. Immunosuppression consisted thymoglobulin in-
duction, maintenance sirolimus (trough 3-6ng/ml) and EFA. 
EFA was weaned and stopped in all patients 13-27 months af-
ter transplant and maintenance immunosuppression was modi-
fied to include mycophenolate. Regulatory T cell (Treg) fre-
quencies were determined by flow cytometric analysis of 
CD4+FoxP3+ cells among peripheral blood mononuclear cells. 
CD4, CD8, and Treg responses to donor and 3rd party stimula-
tors were determined using a CFSE-based MLR assay. Anti-
CD3/anti-CD28 antibody-stimulated responses were also moni-
tored.  
Results: All patients achieved insulin independence after 
transplant and remained independent while on EFA. After 
EFA discontinuation, 2 patients resumed intermittent insulin 
use; the others remain independent (>24 - 44 months post-
transplant). No patient had significant EFA-related side ef-
fects. Treg frequencies were elevated in all patients while on 
EFA and returned to baseline within 6 months after EFA dis-
continuation. In 3/4 patients, CD4, CD8, and Treg responses to 
donor, 3rd party, and anti- CD3/CD28 stimulation were mark-
edly reduced while on EFA and remained suppressed for at 
least 6 months after EFA discontinuation. One patient, showed 
minimal CD4 responses pre-transplant and had small in-
creases in responses to donor, 3rd party and anti-CD3/CD28 
after transplant while on EFA and after EFA cessation. Addi-
tional analyses of cytokine secretion and anti-viral responses 
are underway to fully evaluate the general impact of EFA.  
Conclusion: These results demonstrate that EFA treatment 
promotes Treg generation but also has profound and long-
lasting effects on T cell proliferative responses. These charac-
teristics may contribute to the preservation of islet function 
despite low-dose immunosuppression after EFA cessation.  
 
  
O-053 
 
Cellular immune reactivity against donor-antigen corre-
lates with the outcome after clinical islet transplanta-
tion: toward a better post-transplant monitoring 
 

S. Lacotte 1, S. Ferrari 2, S. Borot 1, J. Villard 2, S. Demuylder-
Mischler 1, P. Morel 1, G Mentha 1, T. Berney 1, C. Toso 1 

 
1 Geneva University Hospital, Department of Surgery, Geneva, 
Switzerland; 2 Geneva University Hospital, Divison of Trans-
plant Immunology, Geneva, Switzerland 
 

Improved post-transplant monitoring would improve islet 
transplantation outcome. The aim of the present study was to 
highlight the efficiency of immune assays to detect alloreactiv-
ity following islet transplantation and to demonstrate a corre-
lation with clinical outcome. Peripheral blood mononuclear 
cells were isolated from 14 allogeneic islet recipients. Mixed 
lymphocyte culture used recipient cells (responder), and donor 
or third party cells (target). The level of immune reactivity was 
assessed as the release of IFNγ (ELISpot), cell proliferation 
(FACS analysis) and cytokine quantification (Luminex). Clini-
cal outcome was assessed with the beta-score (Ryan et al, Dia-
betes Care2005). Clinical outcome correlated with the number 
of IFNγ-secreting cells following incubation with donor cells(-
0.485, p=0.007, Spearman), but not with third party cells (0.6, 
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p=0.84).Similarly, a high number of donor-specific proliferating 
cells was associated with a low beta-score (-0.505, p=0.006). 
Both IFNγ-ELISPOT and proliferation were accurate in pre-
dicting outcome (ROC curve AUC=0.77 and 0. 83respectively). 
The cell subset distribution was similar in IFNγ-producing cells 
than in the whole population of peripheral mononuclear cells. 
Regarding phenotype of proliferating cells , CD4-expressing T 
lymphocytes (CD3+CD4+) and NK cells (CD3-CD56+) were the 
main Ki67+ cells(24.6% +/- 2.7% and 17.3% +/- 2.1% respec-
tively). The proliferation of CD8-expressing T lymphocytes was 
less intense (6.8% +/- 1.2%). Patients with the worse islet func-
tion (beta-score<4) showed increased levels CD4+Ki67+ cells 
(37.6% vs 16.6%, p=0.0001). No significant differences were 
observed in CD8+Ki67+ cells and CD56+Ki67+ cells (9.8% vs 5.1% 
and 15.6% vs 17,5%, p>0.5). This study demonstrates that cel-
lular immune reactivity against donor cells correlates with is-
let function . Phenotype of cell-subsets and cytokine profile 
may help to establish immune profile of islet-transplanted pa-
tients. These assays have the potential to be of substantial help 
in the management of islet graft recipients.  
 
  
O-054 
 
Pilot study to assess feasibility and safety of bone mar-
row as alternative site in islet transplant patients 
 

P. Maffi, R. Nano, R. Melzi, A. Mercalli, V. Sordi, G. Balzano, 
E. Cantarelli, M. Ponzoni, J. Peccatori, C. Messina, P. Magis-
tretti, C. Doglioni, F. Ciceri, A. Secchi, L. Piemonti 
 

San Raffaele Scientific Institute, San Raffaele Diabetes Re-
search Institute, Milan, Italy 
 

Objective: The goal of this study was to evaluate safety and 
feasibility of bone marrow (BM) as site for islet transplantation 
(Tx) in humans. Our hypothesis is that BM represents a better 
site than liver thanks to its potential capacity to favor islet en-
graftment in face of a more easiness of access and bioptic follow 
up.  
Method: A pilot study has been approved by the Italian Regu-
latory Agencies in August 2009. We were permitted to perform 
single intra BM islet infusion at the level of the iliac crest in 
patients having contraindications for intraportal infusion. Un-
til now 8 patients were recruited: 4 Islet Auto Transplant (IAT, 
#1, #5, #6, #8), 2 Islet After Kidney (IAK, #2, #4), 2 Islet 
Transplant Alone (#3, #7).  
Results: A needle for BM aspiration (14 G) was inserted into 
the superior-posterior iliac crest and islet suspension (1:2.5; 
tissue:Ringer’s Lactate solution) was infused (median volume 8 
ml; min-max: 2.5-20 ml). The entire intraBM-injection proce-
dure lasted 8–15 min from the beginning of anaesthesia (short 
propofol sedation). No complications occurred during the islet 
infusion. Patient #1 died at day 5 for IAT unrelated fatal bleed-
ing. All the other patients are alive without any intraBM-Tx 
related complication (median follow-up 368 days). In all recipi-
ents islets engrafted successfully as shown by the presence of 
postTx circulating C-peptide >0.5 ng/ml and by the presence of 
insulin producing cells and/or molecular markers of endocrine 
tissue at bioptic follow up. IAT maintained Tx function during 
the time, while IAK and ITA lost it with timing similar to pa-
tients intraportally infused and treated with the same immu-
nosuppression 
Conclusion: Intra BM islet infusion is a safe and feasible. Ef-
ficacy needs to be tested in a randomized, phase II trial in 
which patients will be randomized to receive islets into either 
the liver or the BM 

O-055 
 
Bench to bedside translation of intramuscular islet 
autotransplantation 
 

F. Pattou, A Sterkers 
 

Lille University Hospital, INSERM UMR 859, Lille, France 
 

Background: Intra muscular transplantation (IMT) offers at-
tractive prospects for islet transplantation. The clinical rele-
vance of this non invasive alternative to the intraportal route 
remains is not clearly established. We developed in the minipig 
a simple and reproducible technique for islet IMT and tested 
its clinical relevance for islet autotransplantation.  
Methods: Islets were isolated from adult minipigs (n=25) with 
standard automated technique following distal pancreatec-
tomy. Standardized autologous islet grafts were implanted in 
the thigh gracilius muscle. Transplant sites were explanted 
and analyzed by immunochemistry for cell composition (insu-
lin, glucagon) and vascularization (vWF). A similar technique 
was applied in two patients who underwent islet autotrans-
plantation in the left forearm after an extended pancreatec-
tomy for benign tumors. 
Results: In the minipig, immunochemistry confirmed the 
presence of alpha and beta cells up to 6 months after trans-
plantation. Islets revascularization increased betwen day 15 
and day 30 and was correlated with islet survival. Graft func-
tion was documented by acute insulin response (AIR) after 
completion of the pancreatectomy at one month in 2 animals. 
Clinical islet IMT was uneventful in both cases. Ectopic insulin 
secretion could be documented by AIR with or without forearm 
vascular exclusion, and represented 53% and 22% of the overall 
systemic insulin secretion, respectively. Islet survival was con-
firmed by scintigraphy with radiolabeled GLP1 analogs after 
one year in our first patient. 
Conclusion: These results provided unequivocal proof of pro-
longed survival, revascularization and function of pancreatic 
islets after IMT and confirmed the clinical relevance of this 
strategy for islet autotransplantation. 
 
  
O-056 
 
Microencapsulated neonatal porcine islet implants alle-
viate unaware hypoglycaemia without immune suppres-
sion 
 

B. Elliott 
 

LCT, Auckland, New Zealand 
 

Unaware hypoglycaemia occurs in up to 20% of Type 1 diabet-
ics and may be responsible for 8% of deaths in this group. It 
has been shown that partial restoration of insulin production 
by human islet intra-hepatic transplantation with immune-
suppression can restore awareness. We describe the effects of 
porcine islet implantation without immune-suppression on this 
important iatrogenic complication of the disease. Algi-
nate/polyornithine/alginate microencapsulated neonatal por-
cine islets were implanted into the peritoneal cavity of 14 adult 
Type 1 diabetic patients with unstable diabetes, after a two 
month pre-implant intensified treatment and observation. The 
trial was approved by the relevant ethical and scientific bodies 
in New Zealand. The dose of islets was escalated from 5.000/kg 
to 20,000/kg. Diabetes control was assessed by 7/day blood glu-
cose determinations with intermittent periods of continuous 
glucose monitoring, and HbA1c measurements and a standard-
ized record of hypoglycaemic episodes. Daily insulin require-
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ments were recorded as daily average/week. Insulin measured 
by a validated quantitative HPLC method specific for porcine 
insulin. In addition pre and post transplant counter-regulatory 
hormonal responses to a standardized insulin induced hypogly-
caemic episode were measured. Average results to date over a 
year are shown for the lower dosed patients shown below. Most 
notable is the dramatic reduction in unaware hypoglycaemia 
despite only modest reduction in insulin dose and little change 
in high blood glucose related data. This low dose islet 
xenotransplantation procedure without immune suppression 
appears to be effective in alleviating unaware hypoglycaemia, 
despite only modest reduction in insulin dose. 
 

Parameters Pre Tx 
Post- Tx 
Up to 
Week 12 

Up to 
Week 12 
- 52  

Insulin Dose Weekly Average 41 36 30 

Hypo Score (Weekly Average - 
Severity Indicator) 

20 12 8 

Number of Unaware Hypos 
(Weekly Average) 

3.2 1.5 0.8 

HbA1c (%) 7.5 7.5 7.6 

Blood GLucose in Euglycaemic 
Range (% of time) 57 57 58 

 

 
 
 
O-057 
 
Effect of exenatide on gastric emptying in islet allograft 
recipients  
 

E. Moraes Leao Peixoto, T. Froud, L. S. Gomes, L. Mireles 
Zavala, A. Corrales, E. Herrada, C. Ricordi, R. Alejandro 
 

Diabetes Research Institute, University of Miami, Miami, USA 
 

Objective: To evaluate effect of exenatide on gastric emptying 
and long term metabolic control. 
Methods: Ten islet allograft recipients treated with exenatide 
up to four years were evaluated. Data from mixed meal test 
with (MMT+) or without (MMT-) administration of exenatide 
before boost ingestion were analyzed at 6, 12, 24, 36 and 48 
months after initiation of exenatide treatment. None of these 
subjects were symptomatic for gastroparesis before or during 
the study. The c-peptide, acetaminophen absorption and glu-
cose responses to MMT were analyzed with analysis of vari-
ance: T-test and one way ANOVA. 
Results: Average exenatide dose was 12.75±9.46 mcg/day. In 
the MMT- two groups were identified, those with acetamino-
phen peak </= 120 mins, were labeled "good gastric emptying" 
(n=4) and those with acetaminophen peak >/= 180 mins, “de-
layed gastric emptying”. In the “MMT +” acetaminophen ab-
sorption was the same in both groups (P=0.27). Exenatide de-
layed time to peak of glucose, c-peptide, acetaminophen and 
suppressed glucagon response to MMT mean peak 70.89±12.45 
to 43.24±4.67 up to 48 months. Means of c-peptide and glucose 
responses to MMT were not significant different. 
Conclusions: Long term exenatide administration up to 4 
years is safe in islet transplant recipients, even in the presence 
of delayed gastric emptying. Effects of exenatide are acute and 

reversible when exenatide administration is stopped. The main 
difficulty with the use of exenatide in islet transplant subjects 
is the poor tolerability, although the physiological effects are 
clearly evident even at lower doses. Approximately 63% of total 
subjects under exenatide treatment in our center discontinued 
the drug due to nausea and vomiting. The use of new GLP1 
analogs with longer half life, less side effects, may help to at-
tain higher GLP1 levels, therefore improve islet function and 
survival. At the present time we are evaluating Liraglutide 
(once daily GLP1) in our subjects. 
 
  
O-058 
 
Barriers to increasing pancreatic islet cell transplants 
in the USA 
 

B. Flanagan1, J. Markmann2, H. Rilo3, D. Kaufman4, A. Cole5, 
A. Hwa6, D. Niedfeldt7, P. Stock8, R. Kandaswamy8, J. Wain-
right9, C. Waller9 

 
1 University of Minnesota, Minneapolis, USA; 2 Massachusetts 
General Hospital, Boston, USA; 3 University of Arizona, Tuc-
son, USA; 4 University of Wisconsin Hospital, Madison, USA;   5 
LifeNet Health, Virginia Beach, USA; 6 Juvenile Diabetes Re-
search Foundation, New York, USA; 7 Carolina Donor Services, 
Durham, USA; 8 University of California - San Francisco, San 
Francisco, USA; 9 United Network for Organ Sharing, Rich-
mond, USA 
 

Objective: Pancreatic islet transplantation in the US has ex-
perienced a dramatic rise and fall in activity since report of the 
Edmonton trial in 2000. After peaking in activity in 2002 at 
142, transplants declined to 66 in 2008. To understand the cur-
rent state of islet transplantation and barriers to greater islet 
transplant activity, we surveyed all programs requesting in-
formation regarding the 2-year period 2009-2010.  
Methods: A survey was generated by the Islet transplant sub-
committee of the UNOS pancreas committee. Each of the 43 
US islet centers were asked to complete an on-line survey. 
100% of active sites (n=20) and 95.7 % of inactive sites (n=22) 
responded. Two active centers reported having autoislet pro-
grams only and were excluded.  
Results: 18 centers were active during the 2-year period, of 
which 14 had performed ≥1 islet infusion, for a total of 91 pa-
tients transplanted (range 1-14 patients). When asked the im-
portance of 20 possible barriers to islet transplantation, five of 
the top six were financial and included organ procurement 
costs (OPO charges, transport costs, isolation costs and SAC 
applied to non-transplantable preparations, and denial of 
waivers by OPO) and the sixth was logistical issues related to 
organ receipt. A variety of sources were used by sites to fund 
islet transplantation including: NIH-non-CIT (68.8%), Institu-
tional funds (62.5%), philanthropy (56.3%), NIH-CIT consortia 
(43.8%), and JDRF (37.5%), and IIDP (31.3%). 
Conclusions: Islet transplant activity in the US contracted 
dramatically in the last 6 years. Our survey results suggest 
that the major barriers are primarily financial in nature. Spe-
cifically, handling of organ acquisition charges, transportation 
costs and transportation charges are major obstacles. Modifica-
tion of current financial charge practices or approval of islets 
by third party payers as a reimbursable therapy for Type I dia-
betes is needed for islet transplantation to expand to its full 
potential. 
 
 
 



 

118  IPITA Congress 2011 Abstracts The Review of DIABETIC STUDIES 

 

  Rev Diabet Stud 

O-059 
 
Islet preparations from pancreases Donated after Car-
diac Death fail to achieve the criteria required for 
transplantation 
 

W.J. Hawthorne1, L. Williams1, T. Loudovaris2, L. Mariana2, 
T. W Kay2, P.J. O’Connell1, On behalf of the Australian3 

 
1 Westmead Hospital, Millennium Institute, CTRR, Westmead, 
Australia; 2 St Vincents Institute, Melbourne, Australia; 3 Islet 
Transplant Consortium, Australia 
 

The use of pancreases from donors after cardiac death (DCD) 
has the potential to expand the number of islet preparations 
available for clinical transplantation.  
Objective: To determine whether islets of sufficient quality 
and quantity can be isolated from pancreases retrieved from 
DCD.  
Methods: Pancreases retrieved from brain-dead, heart-beating 
donors (BDHB) were compared to DCD (mean warm ischaemic 
time 19 min). Islets were isolated using a modification of the 
Ricordi method and SERVA NB1 GMP collagenase plus Neu-
tral Protease GMP. For each islet isolation total islet equiva-
lents (IEQ), IEQ/gram pancreas, insulin content & viability 
index (by FACS) were determined. Mouse bioassays were also 
done. Outcomes of all assays were compared according to donor 
type.  
Results: In the three-year period (2007- 2010) using SERVA 
NB1 collagenase islet isolations from 173 BDHB donors and 14 
DCD donors were performed and outcomes compared. DCD 
donors were significantly younger (DCD 39 ± 13 vs BDHB 52 ± 
19). However, BDHB donors produced statistically significant 
greater total IEQ (292,160 ± 19,065 vs130,836 ± 25,439 
p=0.003) and IEQ/g pancreas (3,522 ± 198 vs 1,422 ± 
270p=0.001). BDHB donors yielded 33 transplants but none of 
the 14 DCD isolations yielded sufficient islets for transplanta-
tion. Islets from BDHB donors had greater insulin content 
(90.9 ± 19.2 vs 25.2 ± 8.4 p=0.017). DCD donor preps had 
higher numbers of dead cells than BDHB donors (32.5 ± 3.2 vs 
25.4 ± 1.5 p=0.023). In vivo function in diabetic mice from 
BDHB donor was also higher than that achieved from DCD 
preparations (63%Vs 42% p=0.003). Islet preparations of 
transplantable quality had an even better cure rate of 75%.  
Conclusions: With current retrieval and isolation protocols 
transplantable numbers of high quality islets could not be iso-
lated from pancreases after cardiac death.  
 
  
O-060 
 
A CD4+ T regulatory type 1 (Tr1) cells accommodating 
immunosuppression platform in islet transplantation: 
The European Consortium for Islet Transplantation 
(ECIT) clinical trial 
 

P. Maffi 1, T. Berney 2, R. Nano 1, D. Bosco 2, R. Melzi 1, A. Mer-
calli 1, P. Magistretti 1, A. Secchi 1, L. Piemonti 1 

 
1 San Raffaele Scientific Institute, San Raffaele Diabetes Re-
search Institute, Milan, Italy; 2 Department of Surgery, Cell 
Isolation and Transplantation Center, University of Geneva, 
Geneva, Switzerland 
 

Objective: Our final objective is to develop an adoptive ther-
apy with tolerogenic donor-specific Tr1 cells in T1D patients 
undergoing pancreatic islet transplantation (Tx). The achieve-
ment of this objective depends by the availability of an immu-
nosuppressive treatment (IS) compatible with the survival, 

function, and expansion of the transferred Tr1 cells. For this 
purpose we design a CNI-free single-group, phase 1–2 trial ex-
cluding the ATG or anti-CD25 induction therapy after the 1st 
islet infusion (ECIT Trial). 
Methods: IS consisted of: (i) pre-Tx rapamycin treatment (0.1 
mg/kg/day) for at least 30 days; (ii) induction therapy with ATG 
(1.5 mg/kg/day for 4 days starting at day -1) and a steroid bolus 
(methyl-prednisolone 500 mg, day -1) plus low dose steroids 
(prednisone, 10 mg/day) and Anakirna (100 mg/day) for 2 
weeks (with ATG and steroid bolus administered only prior to 
the 1st islet infusion; (iii) maintenance with rapamycin (0.1 
mg/kg/day) plus MMF (2 g/day). The primary end-point was the 
proportion of insulin free patients one and two years after the 
1st islet infusion. The target enrolment was 10 patients and 
each patient was to receive at least 10,000 IE/kg. The outcome 
was compared to that of 24 historical islet transplant recipients 
receiving IS according to the Edmonton protocol. 
Results: Three out of ten patients were switched to a CNI-
based IS because of side effects (day +20 MMF to FK506 and 
then to CsA, day +158 MMF to FK506, day 270 RAPA to CsA) 
Conclusion: An IS-platform compatible with adoptive therapy 
of donor-specific Tr1 cells for pancreatic islet transplantation 
was developed. 
 

Time from 1st infusion ECIT  Edmonton 
1 year Intention to treat 

Per protocol (>10x103 
EI/kg) 

3/10 
(30%) 
3/6 (50%) 

9/24 (38%) 
8/17 (44%) 

2 
years 

Intention to treat 
Per protocol (>10x103 
EI/kg) 

4/10 
(40%) 
4/6 (66%) 

9/24 (38%) 
8/17 (44%) 
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O-061 
 
Decarboxylated osteocalcin improves human islet func-
tion and induces beta cells proliferation in-vitro and in-
vivo 
 

O. Sabek 1, D. Fraga 1, K. Nishimoto 2, A. Gaber 1 

 
1 The Methodist Hospital Institute, Surgery, Houston, USA;      
2 University of Tennessee, Memphis, USA 
 

Objective: The osteoblast-specific secreted molecule osteocal-
cin infusion in wild type mice was shown to increase the insu-
lin genes Ins1 and Ins2 expression and to induce the expres-
sion of the genes necessary for in vivo β-cell proliferation such 
as cyclin D2 and Cyclin-dependent kinase 4 (Cdk4). In our 
laboratory, we found that non-function human islet show an up 
regulation of oxytocin gene expression which inhibits cell pro-
liferation, and down regulation of cyclin D which is involved in 
beta cell proliferation. In this study, we investigate the impact 
of osteocalcin on human islets function and beta cells prolifera-
tion, in-vitro and in-vivo.  
Methods: Aliquots of human islets from 7 donors were cul-
tured in serum free media with 0.3, 1.0, 4.5, 15 ng/ml of decar-
boxylated osteocalcin. After 7, 14, and 28 days in culture, islets 
were analyzed for insulin content, insulin secretion and beta 
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cells proliferation using western blot as well as static incuba-
tion assay. In-vivo function of human islets from 5 isolations 
with and without decarboxylated osteocalcin (4.5 ng/ml/hr) was 
tested using NOD-SCID mouse model (500IEQ/mice). 
Results: Human islet co-cultured with decarboxylated osteo-
calcin showed a significant increase in insulin content as early 
as 7-post culture, insulin content was two fold higher than that 
of the control islet. Western blots of human islet showed an 
increase in protein expression for Cyclin D1&Cdk4, which are 
necessary for beta cells proliferation and SUR-1 which func-
tions as a modulator of ATP-sensitive potassium channels and 
insulin release in islets cultured in 4.5ng/ml decarboxylated 
osteocalcin supplemented media. Moreover, supplementing the 
transplanted human islets in-vivo with decarboxylated osteo-
calcin resulted in significant increase in human insulin and c-
peptide production p<0.05. 
Conclusions: Culturing human islet with decarboxylated os-
teocalcin, results in an increase of Beta cells number, insulin 
content, insulin processing and significantly increase in-vivo 
production of c-peptide.  

 
 
  
O-062 
 
Dual blockade of islet-intrinsic NFκB and JNK activa-
tion by A20 aids islet allograft acceptance 
 

N. Zammit, B. Tan, S. Walters, S.T. Grey 
 

Garvan Institute, Immunology, Sydney, Australia 
 

Introduction: Islet allograft rejection is mediated by host 
immune cells, but here we tested the hypothesis that graft-
intrinsic inflammatory factors also contribute to allograft rejec-
tion.  
Methods: We targeted the transcription factor nuclear factor-
κB (NFκB) in the islet graft using three approaches: overex-
pression of the physiological NFκB inhibitors, A20(rAd.hA20) 
or IkBa (rAd.hIkBα); or by treatment with the pharmacological 
inhibitor PDTC. For our transplant model, islets from BALB/c 
H-2d donors were transplanted under the renal capsule of full 
MHC-mismatched diabetic C57BL/6 H-2b recipients. NFκB, 
JNK and p38 activity was assed via western blot and RTqPCR.  
Results: Blocking NFκB by A20,IkBα or PDTC effectively 
blocked the induction of CCL2, CXCL10, CXCL1, TNFα and 
ICAM1 at the level of transcription. However, neither hIκBα 
overexpression, nor PDTC treatment, improved transplanta-
tion outcome compared to control. In contrast, blocking islet 
graft NFκB activation by hA20 overexpression resulted in 
~45% long-term (>100 days, n=10) acceptance. Graft pathology 
showed strong insulin-labelling, preserved islet architecture, 
and minimal infiltrate. Interestingly, blocking NFκB with IkBα 
or PDTC impaired early graft function, whereas A20 co-
expression restored graft function. We noted that hIκBα over-
expression resulted in differential gene inhibition when com-
pared to A20; this was particularly true for genes containing 
additional promoter elements such as AP1. Consequently, the 
effect of blocking NFκB on JNK-AP1 signalling pathway was 
investigated. Blocking NFκB with IkBα or PDTC resulted in 
hyper-activation of JNK, whereas A20 suppressed both NFκB 
and JNK activation.  
Conclusion: These results show that islet graft intrinsic in-
flammatory pathways contribute to allograft rejection. Further, 
we demonstrate a novel regulatory circuit whereby NFκB con-
trols islet-intrinsic JNK activation via the A20 gene.  

O-063 
 
Protease-activated receptors (PARs), MAPK and NF B 
signalling in response to reactive oxygen species (ROS) 
and apoptosis in human pancreatic islets 
 

H.S. Smith-Hurst, W.J. Hawthorne, P.J. O’Connell 
 

University of Sydney (Westmead Hospital), Centre for Trans-
plant and Renal Research, Sydney, Australia 
 

Objectives: Protease-activated receptors (PARs) are involved 
in inflammatory disorders and are expressed on human islets. 
Thrombin is the main activator of these receptors but several 
other proteases can contribute to their function. We assessed 
the effects of PAR1 activation in human islets and the result-
ing down stream effects of NFκB, MAPK signalling, on ROS 
production and apoptotic genes expression.  
Methods: Human islets prepared for clinical transplantation 
were exposed to specific PAR1 agonist peptides (PAR-APs). 
NFκB, MAPK (ERK,p38,Jun) expression, apoptotic genes 
(Bax,Bcl-2,Bad,Bcl-xL) and transcription factors Pdx-1 and in-
sulin were determined by RT-PCR and western blotting. ROS 
production was measure using DCF fluorescence.  
Results: PAR1-AP increased NFκB protein in a time and con-
centration dependent manner. PAR1-AP increased ROS pro-
duction and Islets exposure to H2O2 (10-100µmol/L) increased 
NFκB expression. ROS up-regulation was mediated by ERK1/2 
and p38 MAPK activation, and MAPK inhibitors and antioxi-
dants significantly reduced NFκB expression induced by PAR1-
AP. Islets exposed to PAR1-AP showed diverse changes of 
mRNA overtime. Early on (at 1 hr) the anti-apoptotic genes 
Bcl-2 and Bcl-XL were increased and the pro-apoptotic gene Bax 
was reduced as a protective measure against apoptosis. How-
ever after 6 hours exposure to PAR-APs a pro-apoptotic envi-
ronment dominated with reduction in Bcl-2 and Bcl-XL expres-
sion, and consistent up-regulation of Bad. The transcription 
factors PDX-1 and insulin were both significantly reduced at 6 
hours incubation.  
Conclusions: Our data indentify NFκB and MAPK as key sig-
nalling pathways triggered by PAR1-AP engagement in human 
islets and show that receptor activation leads to cascades of 
mechanistically coupled signalling events resulting in in-
creased pro-coagulant activity and apoptosis. The elucidation of 
pathways downstream from PAR1 and PAR2 activation may be 
helpful in the design of pharmacological strategies to control 
the pro-coagulant and inflammatory effect of IBMIR.  

 
  
O-064 
 
Withaferin A inhibits NF-kB in beta cells and protects 
inflammatory damage to transplanted islets 
 

J. SoRelle1, T. Itoh2, H. Peng1, M. Lawrence3, K. Sugimoto2, M. 
Shimoda2, S. Matsumoto2, M. Levy4, B. Naziruddin5 

 
1 Institute of Biomedical Studies, Waco, TX, USA; 2 Baylor Re-
serach Institute Fort Worth Campus, Fort Worth, TX, USA;      
3 UT Southwestern Medical Center, Dallas, TX, USA; 4 Annette 
C and Harold C Simmons Transplant Institute, Dallas, TX, 
USA; 5 Baylor University Medical Center, Transplant Services, 
Dallas, USA 
 

Background: Beta cell death triggered by pro-inflammatory 
cytokines plays a central role in the pathogenesis of type1 dia-
betes and loss of transplanted islets. NF-kB signaling pathway 
is the key regulator of beta cell stress response, survival and 
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apoptosis. We now show that Withaferin A (WA), a steroidal 
lactone derived from the plant Withania somnifera effectively 
blocks NF-kB activation in beta cells, minimizes cytokine-
induced cell death and improves survival of transplanted islets.  
Method: Min-6, INS-1 cells, mouse and human islets were 
treated with species-specific cytokine cocktail (IL-1β, TNF-α 
and INF-γ) ± WA. NF-kB activation was measured by im-
munoblots and p65 nuclear translocation by immunofluores-
cence. Cell viability was analyzed by Hoe342/PI staining and 
islet function by glucose stimulated static incubation. Intrapor-
tal transplantation of a marginal mass (200 IEq) of syngeneic 
islets isolated from C57BL/6 mice was performed to test the in 
vivo protective effect of WA.  
Results: Treatment of cytokine cocktail for 30 min rapidly de-
graded up to 90% IkB-α chain in MIN-6, INS-1 and human is-
lets and the treatment with 1 µg/ml WA prevented the reduc-
tion of IkB to the level observed in control cells. Similarly, im-
munofluorescence staining with p65 and insulin antibody dem-
onstrated complete inhibition of translocation to nucleus. 
Treatment with 0.5-1.0 ug/ml WA prevented cytokine-induced 
islet cell death up to 96 hours (94.9% vs 65.5%; p<0.00005), 
while showing no significant change in islet potency. Syngeneic 
islet transplantation restored normoglycemia in 4/5 diabetic 
C57BL/6 mice treated with WA when compared to 0/5 in con-
trol group. Islet function tested by IPGTT further confirmed 
superior islet function in WA treated animals.  
Conclusion: Withaferin A is a strong inhibitor of NF-kB in 
beta cells, protects against pro-inflammatory cytokine induced 
cell damage and also improves survival of transplanted islets. 
Withaferin A could improve islet transplant outcome by pre-
venting inflammatory response.  
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Perfusion decellularized human pancreatic matrix fa-
cilitates human islet engraftment and generation of a 
bio-artificial endocrine pancreas 
 

C. Schuetz1, C. Conrad2, J. Song2, J. Lei1, J Vacanti2, J. Mark-
mann1, H. Ott2 

 
1 Massachusetts General Hospital, Transplant Surgery, Boston, 
USA; 2 Massachusetts General Hospital, Boston, USA 
 

Objective: The liver has been the preferred site for clinical 
allogeneic islet transplantation during this past decade. The 
need for multiple donor organs and suboptimal long term re-
sults have cast doubt that this site is optimal. We hypothesized 
that implanting human islets into their natural microenviron-
ment would facilitate graft function and survival. A decellular-
ized, human extracellular pancreatic matrix (EPM) was used to 
create a bio-artificial, endocrine pancreas for transplantation.  
Methods: The pancreas from a cadaveric organ donor was per-
fusion decellularized using combinations of SDS, Tirton-X an-
dIsopropanol and partitioned into cubes of approx. 5x 5 mm. 
Human islets, isolated from another cadaveric organ donor, 
were infused into these EPM cubes and transplanted into the 
epididymal fat pad of hyperglycemic NOD-Scid mice. The con-
trol group received free islets from the same donor. A staged 
minimal islet mass transplant model was used to determine 
functional potency of these grafts in vivo. The effect of islet en-
graftment into the EPM was further tested in vitro using the 
Perifusion assay for glucose stimulated insulin release. Follow-
ing the functional experiments the islets were further analyzed 
by histology and electron microscopy (EM).  

Results: Human islets successfully engrafted in decellularized 
human EPM in vitro and in vivo. The islets reversed hypergly-
cemia in vivo and the glucose stimulated Insulin release was 
preserved in vitro. Histology showed islet cell viability and 
formation of three dimensional endocrine pancreatic tissue. 
Further histologic and EM analysis demonstrated preserved 
subcellular anatomy of the scaffold.  
Conclusions: Seeding of intact human pancreatic extracellu-
lar matrix scaffolds with isolated human islets yields func-
tional tissue constructs with preserved islet cell survival and 
function.  
This approach offers a novel avenue to facilitate islet engraft-
ment and to construct a bio-artifical, endocrine pancreas.  
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The heparan sulfate proteoglycan (HSPG) perlecan in 
the basement membrane (BM) of pancreatic islets repre-
sents an early target for immune destruction during is-
let allograft rejection 
 

F.J. Choong 1, A. Ziolkowski 1, D. Brown 1, S. Popp 1, H. Irving-
Rodgers 2, R. Rodgers 3, C. Freeman 1, C. Parish 1, C. Simeono-
vic 1 
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Institute, Discipline of Obstetrics and Gynaecology, The Uni-
versity of Adelaide, Adelaide, Australia 
 

In situ pancreatic islets are surrounded by a BM that prevents 
leukocyte invasion. A major contributor to this barrier function 
is the HSPG perlecan. Other HSPGs are strongly expressed 
intracellularly in islet beta cells and their high heparan sulfate 
(HS) content is critical for maintaining beta cell viability.  
Objective: To determine whether the islet BM (iBM) and islet 
beta cell HS represent targets for destruction during the rejec-
tion of islet allografts. 
Methods: Isolated C57BL/6J(H-2b) and CBA(H-2k) islets were 
transplanted to C57BL/6J and CBA mice. Immunofluorescence 
staining, histochemistry (Alcian blue staining) and immunohis-
tochemistry were used to identify iBM perlecan and PECAM-1 
expression by endothelial cells, HS and heparanase (HS-
degrading endoglycosidase), respectively. HS content of islets 
pre-and post-isolation was quantified using ImageJ software 
with color deconvolution plugin. Intracellular flow cytometry 
was used to monitor HS and perlecan expression in isolated 
beta cells. Heparanase and leukocyte-specific CD45 mRNAs 
were analysed in isolated islets, islet isografts and allografts 
using Taqman RT-PCR.  
Results: Isolated islets showed complete loss of iBM perlecan 
and >50% reduction in intra-islet HS. HS but not perlecan pro-
tein was detected intracellularly in isolated beta cells by flow 
cytometry. Islet BM perlecan staining was diffuse at day 3 af-
ter isotransplantation, restored by 5 days post-transplant and 
correlated with PECAM-1+ve endothelial cells around the islet 
periphery. Thereafter the PECAM-1+ve staining showed 
mainly intra-islet localisation, suggesting the formation of in-
tra-islet vasculature. Intra-islet HS was restored during 5-10 
days post-transplant. Onset of islet allograft rejection was evi-
dent by day 5 and correlated with disruption of iBM perlecan, 
increased intragraft heparanase transcript expression and ex-
pression of heparanase protein by infiltrating mononuclear 
cells. 
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Conclusions: Following transplantation, iBM perlecan ap-
pears to be restored by endothelial cells, precedes the recovery 
of intra-islet HS and represents an early target for heparanase-
mediated damage by host leukocytes during allograft rejection. 
 
  
O-067 
 
Islet allograft tolerance induced by intraportal co-
infusion of non-islet pancreatic tissue, mesenchymal 
stem cells and bone marrow cells 
 

K. Ishiyama, J. Rawson, A. Oancea, K. Omori, Y. Mullen 
 

Beckman Research Institute of the City of Hope , Duarte, USA 
 

Background: We previously demonstrated that allogeneic do-
nor islets, mesenchymal stem cells (MSCs) and BM transplan-
tation into the liver can induce chimerism and donor specific 
tolerance in rats treated with non-myeloablative precondition-
ing. Mixed chimerism developed successfully, but some islets 
failed to function. However, a second set of islets transplanted 
into chimeric recipients consistently reversed diabetes.  
Objective: To eliminate early islet engraftment failure, we 
examined whether mixed chimerism can be established using 
non-islet pancreatic tissue, instead of islets, for co-infusion 
with MSCs and BM cells prior to donor islet transplantation.  
Methods: Recipient Wister Furth (WF) rats received a condi-
tioning regimen consisting of anti-lymphocyte serum and 5 Gy 
total body irradiation, followed by an intraportal co-infusion of 
Lewis (LEW) non-islet pancreatic tissue, MSCs derived from 
either BM or adipose tissue, and BM cells and treated with 2-
week 15-deoxyspergualin regimen. After 4 to 6 weeks, recipient 
rats received a streptozotocin injection to induce diabetes be-
fore LEW islet transplantation into the liver or under the kid-
ney capsule. Peripheral blood samples were taken for evaluat-
ing chimerism and blood glucose was measured after islet 
transplantation.  
Results: The new regimen using non-islet pancreatic tissue 
successfully induced mixed chimerism with no incidence of 
GVHD. The percentage of donor phenotype hematopoietic cells 
in blood was higher in recipients receiving adipose-derived 
MSCs than those receiving BM-derived MSCs (55.6 ±14% vs. 
35.4±10%, respectively) and subsequent islet transplants from 
LEW rats survived in all chimeric recipients. These grafts 
promptly reversed diabetes after intraportal infusion of 800 
islets or transplantation of 400 LEW islets under the kidney 
capsule.  
Conclusions: Co-infusion of non-islet pancreatic tissue, left-
over after islet purification, MSCs derived from either BM or 
adipose tissue, and BM cells along with a non-myeloablative 
recipient preconditioning induces stable mixed chimerism and 
allows for successful islet transplantation performed subse-
quently into the hepatic, as well as extra-hepatic sites. 
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A novel c-Fos/activator protein-1 inhibitor, T-5224, 
markedly prolongs islet allograft survival in mouse 
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Background: The activator protein-1 (AP-1) plays an impor-
tant role on inflammation and allo-immune responses. How-
ever, the role of this transcriptional factor in islet transplanta-
tion (ITx) has not been determined. Herein, w e examined the 
effects of, AP-1 inhibition on islet allograft rejection using a 
novel c-Fos/AP-1 specific inhibitor, T-5224.  
Methods: Purified C57BL/6 (B6: H-2b) mouse T cells were used 
for in vitro studies. The surface activation marker expression, 
cytokine production and cell-proliferation were assessed follow-
ing 12-, 48- and 48-hour stimulation with a CD3+ a CD28 mAb, 
respectively. 600 islets isolated from BALB/c (B/c: H-2d) mice 
were transplanted into the l iver of the diabetic B6 mice. Re-
cipient animals were administered orally T-5224 for 14 days 
starting from the day of ITx. Blood glucose level was moni-
tored, and islet graft survival was assessed. Intra-peritoneal 
glucose tolerance test (IPGTT) was performed on day 60.  
Results: T-5224 at a dose of 80 m g/ml significantly sup-
pressed up-regulation of CD25 (91 ± 1.8 vs. 26 ± 11%, n=3, 
p<0.01), cytokine production (IL-2: 5106 ± 707 vs. 126 ± 7.9 
pg/ml, n=3, p<0.01, IFN- g : 58 ± 1.3 vs. 2.0 ± 0.5 ng/ml, n=3, 
p<0.01) and T cell proliferation (744919 ± 131380 vs. 600 ± 308, 
n=4, p<0.01) when compared to those of control. Untreated con-
trol mice rejected allografts at a median graft survival time 
(MST) of 15 days (n=5), whereas treatment with T-5224 at a 
daily dose of 50, 100, 250 and 500 mg/kg significantly pro-
longed MST to 20.5 (n=6, p=0.08), 28 (n=7, p<0.05), 30 (n=6, 
p<0.02), and 60.5 days (n=6, p<0.01), respectively, as compared 
to that of control (Fig. 1). T-5224 treated recipients who ac-
cepted islet allografts revealed a normal IPGTT profile.  
Conclusion: A novel AP-1 inhibitor, T-5224 suppresses T cells 
and markedly prolongs islet allograft survival. Targeting the 
AP-1 seems to be an attractive strategy for preventing islet al-
lograft rejection. 
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Protease-activated recetor-1 (PAR-1) activation by 
thrombin is protective in human islets if the endothelial 
protein C receptor (ECPR) is occupied 
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plant and Renal Research, Sydney, Australia 
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Objectives: Our previous studies have indicated that Acti-
vated Protein C (APC) exerts anti-inflammatory activities dur-
ing the Instant Blood Mediated Inflammatory Reaction (IB-
MIR). The mechanisms for the anti-inflammatory response are 
unclear. The aim of this study was to determine if APC leads to 
recruitment of PAR1 to protective signalling pathways through 
coupling of PAR1 to the Gi-protein.  
Methods: Human Islet cells were exposed to specific PAR1 
agonist peptides (PAR-APs). Receptor and protein expression 
was determined by RT-PCR and western blot assays analysis 
and measurement of pro-coagulant activity was performed by 
clotting assays.  
Results: When protein C is bound to ECPR, PAR1 cleavage 
dependent protective signalling responses in islets can be me-
diated by thrombin or APC. To confirm that the occupancy of 
EPCR by its natural ligand protein C switches the signalling 
specificity of thrombin from a pro-inflammatory to anti-
inflammatory response, we monitored the clotting of islets 
which were treated with PAR1-agonist peptides (PAR1-APs). 
Prior treatment of islets to block ECPR via APC with thrombin 
resulted in a protective effect in a concentration dependent 
manner by reducing clot formation 5-fold with optimal effect at 
50nM. Clotting was also significantly reduced 4-fold when is-
lets treated with PAR1-AP were reversed by the addition of 
APC. Thrombin in the presence of EPCR blocking inhibited clot 
formation with an optimal concentration of 20nM thrombin. 
The protective effects were PAR-1 and ECPR dependent since 
functional-blocking antibodies to either receptor abrogated the 
protective response of APC as well as thrombin with ECPR 
blocking. Islets treated with TNF-α induced apoptosis. APC 
inhibited cell death by a concentration dependent manner.  
Conclusions: These results suggest that cleavage of PAR-1 by 
thrombin in human islets elicits protective responses if EPCR 
is occupied by protein C. The results provide new understand-
ing of how PAR1 and APC participate in protective signalling 
events in IBMIR. 
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Inflammatory responses of alginate microspheres 
evaluated by a human and baboon whole blood model 
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Transplanted pancreatic islets can be protected against host 
immune cells by enclosing them within alginate microspheres. 
Despite the concept is proved, functionality is often hampered 
by overgrowth of the microspheres. Choosing microspheres that 

are well tolerated by the host is important. The potential fac-
tors causing bio-incompatibility have been extensively debated. 
Consistent and relevant models for humans predicting the in-
flammatory potential have, however, been lacking. Also, the 
use of baboon models to predict the outcome of encapsulated 
islets in humans has been questioned.  
Objective: To define immunological factors that might lead to 
bio-incompatibility of alginate microspheres by using human 
whole blood. Next, to compare the response parameters with 
the profiles in baboon whole blood. By using whole blood, a set 
of different microspheres can be evaluated under identical con-
ditions.  
Method: Blood was anticoagulated with lepirudin, thus all the 
effectors cells and cascade proteins, except thrombin, were able 
to participate and mutually interact. Alginate microbeads and 
poly-L-lysine (PLL) containing alginate microcapsules were 
assessed for activation of complement (sTCC, EIA), adhesion of 
leukocytes to microcapsule (CLSM), leukocytes CD11b up-
regulation (Flow cytometry), and for ability to provoke cytokine 
release (BioRad 27-plex).  
Results: In human whole blood (N=5), PLL containing micro-
capsules induced activation of complement (sTCC), adhesion of 
leukocytes to microcapsule, CD11b up-regulation and cytokine 
release (IL-1 b , TNF, IL-6, IL-8, IL-10, MCP-1, MIP-1 a , 
VEGF, RANTES). Alginate microbeads induced low or no acti-
vation of complement, leucocytes or cytokine secretion in hu-
man blood. In baboon blood (N=5), only uncoated PLL contain-
ing microcapsules provoked substantial activation of comple-
ment, leukocytes adhesion and cytokines.  
Conclusion: Our results indicate differences in reaction pat-
terns between human and baboon, which questions the use of 
baboon as a large animal model. The whole blood model repre-
sents a valuable tool for evaluating the inflammatory response 
of microspheres under conditions relevant for humans.  
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Oxygenation of subcutaneous bioartificial pancreas: ef-
fect of diabetic state and islet encapsulation 
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Objective: Although high-mannuronic alginate provides a suf-
ficient oxygenation (5% O2) for encapsulated islets survival af-
ter subcutaneous transplantation in non-diabetic rats, ~30% of 
islets are lost during the first week post-transplantation. Mi-
cro/macrovascular lesions due to diabetes and oxygen consump-
tion by encapsulated islets could explain the early cellular 
death. Therefore, we investigated, both in vitro and in vivo, the 
impact of diabetes and encapsulated islets on implant oxygena-
tion and neovascularization.  
Methods: Non-diabetic and streptozotocin-diabetic rats were 
transplanted with high-mannuronic empty implants (n=15 and 
11, respectively) or encapsulated porcine islets (n=8 and 8, re-
spectively). Oxygenation was weekly measured in vivo by Elec-
tonic Paramagnetic Resonance (EPR). Four weeks after trans-
plantation, neoangiogenesis surrounding the implant, vascular 
density and the number of cells expressing Vascular Endothe-
lial Growth Factor (VEGF) were assessed by histomorphome-
try. The impact of hyperglycemia and islet encapsulation on 
oxygen consumption by islets was assessed in vivo by EPR. The 
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impact of hypoxia and hyperglycemia, on the islet capacity to 
secrete VEGF (quantified by ELISA) was studied by incubation 
at 3 and 21% O2 at 5 and 25 mM glucose.  
Results: Hyperglycemia induced a significant decrease of im-
plant oxygenation (~3% O2), accentuated with the presence of 
islets (~2% O2) in comparison to ~5% O2 for empty implants 
grafted in non-diabetic rats (p<0.05). The islets oxygen con-
sumption (in vitro) was not affected by the hyperglycemia and 
encapsulation in alginate. The connective tissue surrounding 
encapsulated islets (in non-/diabetic rats) expressed a signifi-
cant higher level of VEGF than empty capsules grafted in non-
diabetic rats (148.6±8.5 vs. 34.4±3.7 VEGF-expressing 
cells/0.16mm²; p<0.05). This was related to a 1.4 times higher 
level of VEGF secretion by islets in normoglycemia/normoxia in 
comparison to hyperglycemic/hypoxic groups (p<0.05).  
Conclusion: Diabetes and oxygen consumption by encapsu-
lated islets induce a decrease of implant’s oxygenation associ-
ated with an increased VEGF expression.  
 
  
O-072 
 
Coating of human pancreatic islets with 
CD4+CD25+CD127- T regulatory cells inhibits the rejec-
tion. A novel immunoprotective approach 
 

N. Marek1, A. Krzystyniak1, I. Ergenc2, L.W. Wang1, R. Mi-
sawa1, K. Golab1, O. Cochet1, X.J. Wang1, S. Kizilel2, P. Trzon-
kowski1, J.M. Millis1, P. Witkowski1 
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Objective: Rejection and immunosuppression related toxicity 
compromise the results of pancreatic islets transplantation. 
The aim of this study was to determine, if T regulatory cells 
(Tregs) attached to islet cells could modulate the immune reac-
tion and protect islets from rejection.  
Methods: Human islets were coated with allogeneic ex-vivo 
expandedhuman Tregs using our previously developed protocol 
withbiotinylated poly(ethyleneglycol)-N-hydroxysuccinimide 
[biotin-PEG-NHS] attachedto both type of cells and strepta-
vidin as a binding molecule.  
Results: Attaching [biotin-PEG-NHS] to the surface of the is-
lets and[biotin-PEG-NHS] with streptavidin to the Tregs prior 
to binding (coating) didnot affect their viability and function. 
Then, islets were coated with Tregs andthe bonds were stable 
in in vitro 4 day culture. Viability and function ofcoated islets 
were not compromised in comparison to non-coated islets incel-
lular staining andi nsulin-secretion dynamic perfusion assays. 
After invitro incubation with allogeneic T effector cells, Treg-
coated isletsrevealed preserved function with higher insulin 
secretion compared to controls-native, otherwise modified islets 
(coated with allo or auto PBMC) or when Tregswere added to 
the culture,but not attached to islets (p<0.05) (Figure). Addi-
tionally, ELISPOT assay revealed suppression of IFN-γ secre-
tion, when Teffector cells were challenged with Treg-coated 
islets comparing to controls (99±7 vs 151±8 dots, respectively; 
p<0.009).  
Conclusions: We demonstrated for the first time the ability to 
bindimmune regulatory cells to target cells with preservation 
of their viability andfunction. Allogeneic Tregs attached to the 
islets showed their protectiveactivity against immune attack. If 
these results are confirmed with invivo studies, local delivery 
of immunoprotective Tregs on the surface of pancreatic islets 
may bean alternative to the currently used immunosuppres-
sion after islet transplantation. 
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Tissue engineering strategies for type 1 diabetes treat-
ment 
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Objective: Type I Diabetes is an autoimmune disease, pa-
tients suffer from destruction of beta cells residing in the islets 
of Langerhans. As a result these patient suffer poor glycemic 
control, which ultimately leads to symptoms such as retinopa-
thy, heart and kidney failure or atherosclerosis. Infusion of Is-
lets of Langerhans from donor pancreata (the so-called Edmon-
ton protocol) into the portal vein is a suitable treatment. How-
ever, 60-80% of the transplanted islets die within a few days 
after transplantation. We are exploring the use of micro-
thermo-formed scaffolds as an alternative for islet transplanta-
tion extra-hepatically.  
Methods: We use embossing techniques to create porous and 
non-porous microwell patterned films based on 
4000PEOT30PBT70 block-copolymers to create a proper micro-
environment for islets to protect and preserve their function. 
The micro-well scaffolds with diameters of ~130 µ m and ~330 
µ m were seeded with human, rat and mouse islets to study 
morphology and insulin secretion after culture.  
Results: All islets kept their rounded morphology after several 
days of culture. Three human donors responded equally to a 
raise in glucose levels, by insulin secretion (ELISA), when 
seeded into these scaffolds compared to free islets in culture. In 
addition, we tested properties of the microwell scaffolds in rela-
tion to contact angle (±40 °), water uptake (60%) and used AFM 
to visualize the phase separated domains of the soft and hard 
blocks within the polymer before and after heat treatment, in 
order to relate material properties to cell behavior. We used 
confocal Raman and immune fluorescent microscopy to study 
the quality of the cultured islets. Comparison of free-floating 
and scaffold seeded islets showed no difference regarding beta 
and Alfa cell content and showed that both cell types were not 
affected in function and morphology by the microwell scaffolds. 
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Islet sparing potential of a subcutaneous Cell Pouch™ 
for allogeneic islet transplantation 
 

Delfina M. Mazzuca1, Andrew R. Pepper1, Mandy MacGilli-
vary1, Anthony Bruni1, Vishaal Gupta1, D.J.G White2, P.M. 
Toleikis1 
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Objective: Pancreatic islet transplantation through portal in-
fusion has shown some promise as a therapy for restoring car-
bohydrate control to the insulin dependent diabetic patient; 
however, this procedure may require multiple pancreata. The 
safety and efficacy of a prevascularized subcutaneous proprie-
tary Cell Pouch™ has been recently demonstrated in a strin-
gent large animal autograft study. The current study examines 
the potential islet sparing capacity of the Cell Pouch™ in a 
porcine islet-allograft model.  
Methods: Approximately one year old female miniature Got-
tingen pigs were implanted with two subcutaneous Cell 
Pouches™, six to eight weeks prior to receiving an islet al-
lograft. Donor islets were procured and isolated from >2 year 
old retired breeder Yorkshire-Landrace pigs. One to three 
weeks prior to transplant, diabetes was chemically induced by 
dosing animals intravenously with 150 mg/kg of streptozotocin. 
To ensure a stringent hyperglycemic state, diabetic intrave-
nous glucose tolerance tests (IVGTTs) were performed prior to 
islet transplantation. Recipient mini-pigs were transplanted 
with allogeneic islets ranging from 2,500-10,000IEQ/kg into the 
prevascularized subcutaneous Cell Pouch™. An immunosup-
pression regimen of Cyclosporine and Sirolimus was employed 
to prevent graft rejection within recipients. Graft function was 
monitored using standard tests.  
Results: Preliminary data indicate that a marginal islet mass 
is efficacious in its ability to restore glucose control post-
transplant into the Cell Pouch™. This has been demonstrated 
by a reduction in daily blood glucose levels and insulin re-
quirements, improved IVGTT glucose tolerance test and insu-
lin secretion post-transplant. Robust vascular networks have 
been observed within the islet graft upon Cell Pouch™ explan-
tation.  
Conclusions: The islet sparing properties of the Cell Pouch™, 
in this large animal allograft diabetes model support its 
evaluation for clinical islet transplantation.  
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PUMA mRNA as an indicator for islet quality assess-
ment for transplantation 
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Objective: Proinflammatory cytokines, including TNF-α, IL-1β 
and IFN-γ, are released during pancreas preservation, islet iso-
lation and post-transplantation, inducing beta-cell death. A 
proapoptotic gene of the Bcl-2 family, PUMA (p53 up-regulated 
modulator of apoptosis), is involved in cytokine-mediated apop-
tosis through Nuclear Factor-KappaB (NF-κB) activation. Our 
aim was to examine the involvement of PUMA on beta-cell dys-
function/death through these processes.  
Method: INS-1 cells and rat islets transfected with Puma 
siRNA were cold preserved for 18 hours. After returning to 
37°C, the cells were exposed to IL-1β and IFN-γ for 8 or 48 
hours. Beta-cell death was quantitated by FACS or Laser 
Scanning Cytometry. Puma protein expression was examined 
by western blot. RT-PCR was used to measure the expression 
of PUMA mRNA or preproinsulin (INS) pre-mRNA to assess 
beta-cell insulin synthesis. A marginal number of human islets 
or Puma siRNA transfected rat islets were also transplanted 
into STZ-diabetic NODscid mice.  
Results: Puma protein and phosphorylated p65 component of 
NF-κB were up-regulated in rat islets during cold preservation. 
The cytokine stimulation significantly increased Puma expres-
sion and cell death in INS-1 cells, which was prevented by 
Puma siRNA transfection (p<0.03, n=3). In vitro, glucose-
mediated insulin synthesis in human islets inversely correlated 
with cytokine mediated PUMA mRNA expression levels. In 
vivo, diabetes reversal in NODscid mice was significantly im-
proved with human islets expressing lower levels of PUMA 
mRNA prior to transplantation (p<0.001, r=0.64, 24 mice re-
ceiving 10 different islet lots). Islets expressing lower PUMA 
mRNA also contained fewer apoptotic beta-cells. Silencing 
Puma transfecting with Puma siRNA improved rat islet func-
tion post-transplantation in diabetic NODscid mice. 
Conclusions: Our results indicate that PUMA is involved in 
beta-cell death during cold preservation, islet isolation and af-
ter transplantation. PUMA mRNA and glucose induced INS 
pre-mRNA expression in human islets may be used to predict 
beta-cell function following transplantation.  

 
  
O-076 
 
Ultrasonography examination can visualize trans-
planted islets and reveal the function of the islets 
 

N. Sakata1, T. Kodama2, R. Chen2, G. Yoshimatsu1, M. Goto3, S. 
Egawa1, M. Unno1 

 
1 Division of Hepato-Biliary-Pancreatic Surgery, Department of 
Surgery, Graduate School of Medicine, Tohoku University, 
Sendai, Japan; 2 Department of Biomedical Engineering, 
Graduate School of Biomedical Engineering, Tohoku Univer-
sity, Sendai, Japan; 3 Innovation of New Biomedical Engineer-
ing Center, Tohoku University, Sendai, Japan 
 

Objective: Monitoring transplanted islets is significantly im-
portant to perform the proper treatment according to islet con-
dition. Ultrasonography (US) is one of the useful and safe im-
aging examinations for visualizing subcutaneous body struc-
tures. In this study, we attempted to visualize transplanted 
islets with US exam and evaluate the correlation between US 
findings and islet function. 
Methods: The islets of BALB/c mice (syngeneic) or Sprague 
Dawley (SD) rats (xenogeneic) were transplanted into the sub-
capslar space of the left kidney in male mice with streptozoto-
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cine-induced diabetes. The numbers of transplanted islets were 
0, 200, 500 and 1,000 islet equivalent (IEQ). After transplanta-
tion, we underwent B-mode US exam to transplanted mice 
(VEVO 770 high-frequency ultrasound system: central fre-
quency 35 MHz, axial resolution 50 µm, focal length 10 mm) 
and measured blood glucose and serum insulin at postoperative 
day (POD) 3, 7, 14 and 28, and calculated volume of islet mass. 
We examined the position of islets by US images and evaluated 
correlation between islet volume and metabolic parameters 
(blood glucose and serum insulin levels). 
Results: While hyperechoic lesions were detected on the sur-
face of kidney in all the times in syngeneic transplantation, 
hypoechoic mass at renal subcapsule was detected at POD 3 
and 7 and the mass was vanished absolutely at POD 28 in 
xenogeneic transplantation (Figure). While the islet volume in 
syngeneic transplantation was not changed throughout the 
study period in syngeneic transplantation, it was temporary 
increased at POD 7 and decreased to almost zero at POD 28 in 
xenogeneic transplanation (Figure). Syngeneic islet volume 
was moderately and significantly correlated with transplanted 
islet number (R2=0.31, p=0.0003), blood glucose (R2=0.15, 
p<0.0001) and serum insulin (R2=0.22, p<0.0001).  
Conclusions: US can be one of the useful imaging modalities 
for detecting islets and evaluating islet condition. 
 
 
 
 
 
Figure: 

 

O-077 
 
Magnetic resonance imaging (MRI) of iron labeled pan-
creatic islets transplantation: from preclinical setting to 
clinical application 
 

A. Palmisano1, A. Esposito1, P. Maffi2, M.L. Malosio3, R. Nano3, 
L. Piemonti3, T. Canu1, F. De Cobelli1, A. Del Maschio1, A. Sec-
chi2 

 
1 Scientific Institute San Raffaele, Radiology Department, Mi-
lan, Italy; 2 Scientific Institute San Raffaele, Diabetes Research 
Institute - Transplant Medicine, Milan, Italy; 3 Scientific Insti-
tute San Raffaele, Diabetes Research Institute, Milan, Italy 
 

Aim: Non-invasive islets fate monitoring is crucial to improve 
clinical management of islet transplantation (islet-tx). Aims 
were to standardize the procedure of islets labeling with iron, 
to prove the labeling safety and effectiveness for MRI visuali-
zation after islet-tx in mice and to translate this approach from 
mice to patients correlating the graft function with the imaging 
results.  
Methods: Human and murine islets were labeled by incuba-
tion with different concentration of Endorem®(112-1120µg/ml). 
Viability, functionality, inflammatory status of labeled-islets 
were assessed in vitro. Murine labeled-islets were transplanted 
by portal-vein infusion into syngeneic diabetic mice and fol-
lowed with 1.5T and 7T MRI. Three patients were transplanted 
with labeled-islets and underwent 1.5T MRI at 1, 2, 3, 7 days 
and monthly for 1 year after transplantation.  
Results: The ratio Endorem®/islets resulted crucial for repro-
ducible labeling; 2.24µg/IEQ-ratio allowed successful in-vivo 
islets imaging in mice. Viability, function, inflammation were 
not different between labeled and unlabeled islets. In mice, la-
beled-islets reverted diabetes and remained visible during an 
MRI follow-up of six months. Also in humans transplanted la-
beled-islets were clearly visible as hypointense spots scattered 
into the liver. One patient showed complete loss of spots during 
the first month, associated with complete failure of graft func-
tion. Second and third patients showed an important loss of 
spots during the first days and the first month (respectively 
60% and 80% loss at 1 month) followed by a progressive loss (2-
10% loss for month), associated with a partial graft function 
persistence.  
Conclusion: MRI monitoring of islets-tx is feasible and safe in 
humans. The correlation of graft function with imaging results 
in humans allows to visualize the previously supposed phe-
nomenon of loss of most of islets early after transplantation, 
demonstrating that a small amount of islets maintains the 
graft function. The presented imaging approach is useful in the 
follow-up of clinical pancreatic islets transplantation. 
 

  
O-078 
 
Dynamic contrast enhanced magnetic resonance imag-
ing of blood supply into the artificial cavity for islet 
transplantation 
 

J. Kriz1, D. Jirak2, P. Girman1, K. Zacharovova1, G. Vilk3, M. 
Hajek2, F. Saudek1 

 
1 IKEM, Diabetes Center, Prague, Czech Republic; 2 IKEM, Ra-
diology Department, Prague, Czech Republic; 3 University of 
Western Ontario, Department of Biochemistry, London, Can-
ada 
 

Objective: The transplantation of isolated pancreatic islets 
can free the patient from frequent insulin injections, although 
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with moderate success. The major reason is the loss of ap-
proximately 50-60% of the transplanted tissue due to local IB-
MIR = (instant blood-mediated inflammatory reaction), a proc-
ess which is activated soon after the insertion of the trans-
planted islets in the portal vein blood. The main aim of this 
study was to test the efficiency of DCE-MRI (dynamic contrast 
enhanced magnetic resonance imaging) as a method to assess 
the supply of blood to artificially-created vehicles for islet 
transplantation.  
Methods: The rounded scaffolds (24X6 mm) shaped from a 
polypropylene mesh were implanted both subcutaneously and 
into the greater omentum of 3 Lewis rats. On the day of im-
plantation and then 1, 3 and 4 weeks later, the vascular-
specific MR contrast agent Vasovist® (0,05ml/100g; Bayer 
Schering Pharma; Germany) was promptly (2-3s) injected into 
the lateral tail vein of experimental animals after the 10th cycle 
of DCE-MRI. The examinations were performed using a MR 
Bruker-Biospec 4.7T scanner equipped with a resonator coil 
and a 3D gradient echo sequence TE/TR = 3.1/10ms (32 repeti-
tions), matrix 256x128, resolution 0.243x 0.469x 0.422 mm3, 
Evolution Delay = 5.00s.  
Results: The penetration of contrast agent, normalized to kid-
ney tissue, was detected as the increase in color intensity of the 
target area inside the implanted scaffolds. On the day of the 
device implantation, contrast agent was not detected in all 
chambers. However, after one, three and four weeks, there was 
an increase of 34%, 21% and 14% respectively within intra-
abdominally and 11%, 10% and 7% respectively within subcu-
taneously-implanted chambers.  
Conclusions: Based on our initial data, the optimal time for 
the transplantation of pancreatic islets into the omental device 
is one week after implantation of the scaffold.  
Acknowledgement: GACR303/09/P200, ENCITE - 7th Frame-
work Program 201842 
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Influence of preemptive simultaneous kidney and pan-
creas transplantation (spktx) on severity of postopera-
tive complication 
 

T. Grochowiecki1, Z. Gałazka1, S. Frunze1, K. Madej1, S. 
Nazarewski1, T. Jakimowicz1, L. Paczek2, M. Durlik3, J. Szmidt1 

 
1 Medical University of Warsaw, Dept. General, Vascular and 
Transplant Surgery , Warsaw, Poland; 2 Medical University of 
Warsaw, Dept. Immunology, Transplantalogy and Internal 
Medicine, Warsaw, Poland; 3 Medical University of Warsaw, 
Dept Clinical Transplantation and Nephrology, Warsaw, Po-
land 
 

Objective: Preemptive spktx seems to be optimal treatment 
for the patients with diabetes type 1 who developed end stage 
renal disease. On the other hand surgical complication with the 
high rate of relaparatomy is limiting factor of pancreas trans-
plantation. 
Aim of study: Comparison of severity of surgical complica-
tions was performed between group of preemptive and non-
preemptive recipients of spktx. 

Methods: Between 1988 – 2010 112 spktx was performed. 25 
recipients was transplanted preemptively (Group pre-emptive). 
Non-preemptive group included 87 recipients. Severity of com-
plication was classified according to modified Clavien scale1: 
grade I - no complication, grade II - drug therapy, grade III A - 
invasive intervention not required general anesthesia, grade 
III B - invasive intervention required general anesthesia, grade 
IVA– failure of the graft, grade IV B – death 
Results: There are no lethal complications in preemptive 
group. Table presented severity of complication for each group. 
Conclusions: Recipients of preemptive spktx developed sig-
nificantly less postoperative complication especially leading to 
death. However the rates of mild (II, IIIA), moderate (IIIB) 
complication and graft failure (IVA) were comparable with non-
preemptive group.  
Reference: 1. Ann Surg 1994, 220, 109. 
 

 Group non-
preemptive 

Group preemp-
tive 

 

I  35 (40,3%) 16 (64%) p<0,05* 
II and 
IIIA  

7 (8%) 3 (12%) ns 

III B 7 (8%) 3 (12%) ns 
IV A 23 (26,4%) 3 (12%) ns 
IV B 15 (17,3%) 0 p<0,05* 

 
 
O-080 
 
Vascular catastrophes following pancreas transplanta-
tion: an evolution in strategy at a single center 
 

J.A. Fridell1, M.S. Johnson2, W.C. Goggins1, R.S. Mangus1, T. 
Beduschi1, J.A. Powelson1 

 
1 Indiana University School of Medicine, Surgery, Indianapolis, 
USA; 2 Indiana University School of Medicine, Indianapolis, 
USA  
 

Complications of pancreas transplantation (PT) that involve 
the arterial anastomosis, including pseudoaneurysms (PA) and 
arterioenteric fistulae (AEF) are potentially life threatening. In 
this report we review our experience with such vascular catas-
trophes.  
Methods: PTs performed between 01/03-12/09 were reviewed. 
Grafts were implanted with systemic venous and enteric exo-
crine drainage. All cases of PA or AEF were reviewed.  
Results: Out of 346 PTs, ten vascular catastrophes in nine re-
cipients were identified. There were 5 PAs (1.4%), 2 involving 
the pancreas (PPA), 2 involving the kidney (KPA), and 1 in-
volving the bifurcation of theY-graft (YPA). The YPA was 
treated with coil embolization, but subsequently developed into 
an AEF which required covered stenting. The patient died 1m 
later of unknown cause. The remaining 4 developed PAs in the 
setting of abdominal fluid collections. One PPA was managed 
operatively, suffered massive blood loss, and died four days af-
ter surgery. The second occurred following allograft pancre-
atectomy and was treated with covered stent. One KPA under-
went nephrectomy and resection of the artery with bovine ca-
rotid interposition graft and subsequent fem-fem bypass. The 
second was managed with covered stenting followed by al-
lograft nephrectomy with minimal blood loss. There were five 
AEFs (1.4%), including the recipient mentioned above. 4 had a 
failed allograft and 3 had discontinued immunosuppression. 
The final case had a clamp injury to the proximal common iliac 
artery that fistulized to the donor duodenum. 2 were urgently 
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explored, underwent allograft pancreatectomy and repair of the 
artery but suffered massive blood loss (20-40 units). 2 under-
went allograft pancreatectomy after stenting with significantly 
less blood loss (4-9 units). In the failed allograft cases, there 
was no visible pancreas tissue with the enteric anastomosis in 
direct apposition to the artery at the prior anastomosis.  
Conclusion: Covered stenting provides immediate vascular 
control but mandates allograft removal. 
 
 
O-081 
 
Management of early gastrointestinal bleeding after 
pancreas transplantation with octreotide infusion: sin-
gle center analysis of 832 patients 
 

P.Y. Wai, J.S. Odorico, G.E. Leverson, D Robillard, J.M. Bel-
lingham, Y.T. Becker, J.D. Pirsch, H.W. Sollinger 
 

University of Wisconsin-Madison, Division of Transplantation, 
Madison, USA 
 

Objectives: Gastrointestinal bleeding (GIB) from the duodeno-
jejunal-anastomosis after enterically-drained pancreas trans-
plantation (PT) represents a diagnostic and therapeutic di-
lemma. Endoscopic interrogation of the anastomosis is chal-
lenging and surgical exploration through duodenotomy can be 
perilous. We have analyzed the largest reported experience to 
date of GIB after PT and hypothesize that early bleeding after 
PT can be managed safely with octreotide infusion, without 
surgical intervention.  
Methods: 832 patients who underwent enterically-drained PT 
were analyzed for the development of GIB. Early GIB was de-
fined as ≤45 days post-transplant. Demographical data includ-
ing, but not limited to PT type, induction immunosuppression, 
etiology of bleed, octreotide usage, blood transfusions, and op-
erative intervention, were retrospectively captured. Graft and 
patient survival in early GIB patients were compared to con-
trols by Kaplan-Meier analysis. 
Results: 14.5% patients experienced GIB after PT with 8.4% 
and 6.1% of patients developing early and late bleeding, respec-
tively. In early GIB, 91.4% were anastomotic bleeds and 8.6% 
were from other GI sources. Octreotide infusion at a median 
dose of 25 mcg/hr ceased early GIB after a mean of 3.8±1.6 
days, requiring a mean of 6.1±5.3 transfused RBC units. 9.1% 
of SPK recipients experienced an early bleed compared to 5.8% 
(P=0.22) of pancreas-alone recipients. Operative intervention to 
control GIB was needed in 8.6% of early compared to 27.5% 
(P=0.024) of late bleeders. Kaplan-Meier analysis revealed no 
difference in allograft or patient survival between recipients 
who experienced early GIB and those that did not. 
Conclusions: This study represents the first comprehensive 
analysis describing the etiology and management of GIB after 
PT. More than 90% of early GIB after PT originates from duo-
denojejunal-anastomostic bleeding while late GIB is frequently 
due to non-anastomotic GI sources. Management with octreo-
tide infusion is safe and effective in early GIB and does not in-
crease the risk of premature pancreas graft loss.  
 

 
O-082 
 
Therapeutic approach to pancreas allograft thrombosis: 
10 years experience 
 

R. Garcia-Roca, J. Samame, G. Spoletini, S. Sanchez Cabus, 
M. Barrufet, M.I. Real, M.A. Garcia Criado, R. Gilabert, M.J. 
Ricart 

Hospital Clinico Barcelona, Barcelona, Spain 
 

Aims: Graft thrombosis is the main cause of non-
immunological failure in the first year. Doppler-Ultrasound 
(dUS) surveillance can identify thrombosis before it becomes 
clinically significant and improve the possibility of graft sur-
vival. We analyze the treatment options for graft thrombosis in 
our cohort of patients. 
Methods: Retrospective evaluation of 239 pancreas trans-
plants over ten-year yield 58 graft thrombosis (24.2%), either 
venous (40), arterial (4) or both (14). All patients received im-
mediate postoperative prophylaxis with low-molecular weight 
heparin and underwent surveillance dUS within 48 hours after 
transplantation, or whenever clinically indicated. Therapeutic 
approach depended on clinical manifestation and extent of 
thrombosis. We analysed the treatment options, patient and 
graft outcomes. 
Results: Diagnosis was made by dUS in 95% of the cases but 
only 15 patients (26%) were symptomatic at that time. Com-
plete thrombosis of the splenic or portal vein was detected in 19 
grafts, close to half were symptomatic. Median time to diagno-
sis was 4 days (range 1-56 days). The treatment options were: 
percutaneous thrombectomy/lysis (32.7%), surgical thrombec-
tomy (8.6%), full anticoagulation (18.9%) and no treatment 
(25.8%). Transplantectomy was performed in 8 patients as the 
first line of treatment, all were symptomatic with complete ve-
nous thrombosis and had also an arterial component. Resolu-
tion of the thrombus was complete in 40% cases, partial in 21% 
and 39% did not resolve. Despite this, only 12 grafts were ulti-
mately removed. Graft loss due to vascular complications 
represents 4.4% of our series. With a median follow-up of 2.4 
years, the 1-yr patient and graft survival were 99.2% and 
95.6%.  
Conclusions: Two-thirds of the patients were asymptomatic 
at time graft thrombosis diagnosis, making the surveillance 
techniques key for early diagnosis. Most patients can be 
treated medically or percutaneously with a salvage rate of 80%, 
even without thrombus resolution. Symptomatic or arterial 
thrombosis are poor prognostic factor. 

 
 
 

O-083 
 
Infections in the first year after pancreas transplanta-
tion 
 

J. Chen, R.S. Mangus, J. Powelson, R. Vetor, J.A. Fridell 
 

Indiana University Health, Transplant, Indianapolis, USA 
 

Objective: One of the primary risks of immunosuppression is 
an increased incidence of infection. This study reviews infec-
tions in the first year after pancreas transplantation in a large 
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number of patients who received antibody-based induction im-
munosuppression followed by tacrolimus-based 2- or 3-drug 
steroid-free maintenance. 
Methods: The records of all pancreas transplants were ex-
tracted from a single center transplant database over a period 
of 7 years. Retrospective review included post-transplant main-
tenance immunosuppression, graft function and patient sur-
vival, rejection, infections, and malignancy. All patients re-
ceived rabbit antithymocyte globulin (rATG) induction included 
intraoperative administration plus 4 additional doses 
(1mg/kg/dose). Maintenance immunosuppression was steroid-
free and was grouped into four study groups: (1) tacrolimus 
(FK) + sirolimus; (2) FK + antiproliferative (AP); (3) FK + si-
rolimus + AP; (4) Other combination.  
Results: There were 345 pancreas transplants included in the 
analysis, 185 pancreas-kidney, 85 pancreas after kidney and 75 
pancreas alone. One-year graft and patient survival are 91% 
and 96%. Infection results are listed in the table. 
Conclusions: In this rATG-based induction cohort for pan-
creas transplantation, there was good 1-year graft and patient 
survival with moderate 1-year rates of infection which did not 
vary markedly by maintenance immunosuppression. The risk 
of rejection was low. 
 

 
 
 
O-084 
 
An effective strategy to manage BK viremia in highly 
immunosuppressed simultaneous pancreas kidney 
(SPK) and pancreas after kidney (PAK) recipients 
 

R.H. Lee, C.E. Freise, R. Hirose, A.M. Posselt, S.M. Kang, S. 
Feng, B. Hynson, P.G. Stock 
 

UCSF, San Francisco, USA 
 

Objective: The objective of this study was to determine the 
incidence of BK viremia in SPK/PAK recipients and the efficacy 
of our therapeutic regimens in eradicating the infection in this 
cohort of highly immunosuppressed patients (pts).  
Methods: In 2006, we began prospective screening of all 
SPK/PAK recipients for BK viruria and viremia at 3, 6, 12 
months, and annually following transplantation. All pts re-
ceived Thymoglobulin induction, and maintenance with tac-
rolimus and mycophenolatemofetil (MMF). Most pts were ini-
tially maintained on steroid-free regimens. Treatment of BK 
viremia proceeded in a sequential manner, beginning with 
Stage 1 (below). Persistence of BK viremia (>10,000 copies/ml) 
following each treatment stage resulted in progression to the 
next stage: 
Stage 1: Immunosuppression reduction: MMF decreased by 
50%. 
Stage 2: Stage 1 + leflunomide to maintain trough levels 40-
60ng/ml. 
Stage 3: Stage 2 + cidofovir infusion 0.25mg/kg q2 weeks x 5 
doses. 

Results: Fifteen of 103 (15%) SPK/PAK pts developed BK 
viremia. Of these, 3 developed BK viremia following manage-
ment of an acute rejection episode and 1 had loss of pancreatic 
function with immunosuppression reduction. All 15 pts re-
quired at least stage 1 therapy, 7 required at least stage 2 
therapy, and 3 required stage 3 therapy. These results and the 
mean creatinine (Cr) changes from 0-6 months, 0-1 year, and 0-
2 years are summarized in the table. 
Conclusions: Early detection of BK viremia with reduction of 
immunosuppression +/- addition of leflunomide was effective in 
controlling BK virus and preventing loss of kidney function in 
80% of viremic pts. The addition of cidofovir was ineffective in 
the 20% of pts who failed reduction of immunosuppression +/- 
leflunomide, and these pts suffered some deterioration in kid-
ney function. 
 

 
 
 
O-085 
 
Clinical impact of BK viremia and nephropathy in pan-
creas after kidney transplantation and pancreas trans-
plantation alone 
 

A. Agarwal, H. Dorn, B.J. Kane, S.C. Kumer, T.M. Schmitt 
 

University of Virginia, Surgery, Transplant Division, Char-
lottesville, USA 
 

Objective: There is limited understanding of BK viremia 
(BKV) and BK nephropathy (BKN) in pancreas after kidney 
transplantation (PAK) or pancreas transplantation alone 
(PTA).  
Methods: Between January 2005 and March 2011, twenty five 
patients underwent PAK and eight underwent PTA. Plasma 
BK virus PCR was performed for clinical indications. BK neph-
ropathy was defined as BK plasma viral load > 4 log copies/mL 
and a >20% rise in serum creatinine.  
Results: 26 patients underwent PAK transplantation (19 
bladder drainage; 7 enteric drainage) and 8 patients had PTA 
(all bladder drainage) under similar induction (Thymoglobulin) 
and triple drug immunosuppression. At a median follow up of 
26 months, both one and three year actuarial patient survival 
for PAK was 92% (etiologies: cardiac arrest, intracerebral hem-
orrhage) and for PTA 100%. Both one and three year actuarial 
PAK graft survival was 85% (2 deaths, 2 vascular thromboses). 
One and three year graft survival for PAT is 75% and 63% (2 
vascular thromboses and one chronic rejection). Among 26 PAK 
patients, five patients (19%) developed BKV within 7±5 months 
post PAK while three (11%) progressed to BKN. None of the 
PTA demonstrated BK infection. BK viremia led to reduction in 
tacrolimus and mycophenolate mofetil. All three BK nephritic 
patients required cidofovir and IVIG therapy. Both BKV pa-
tients and two BKN experienced clinical improvement. One 
BKN patient (4%) progressed to dialysis dependence. Age, gen-
der, kidney donor type was not associated with BK infection. 
There was a trend for BKV in patients with duodenocystostomy 
(p=0.1). Pancreas graft rejection was not observed with the 
immunosuppression modifications.  
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Conclusions: This study highlights the significant conse-
quence of BK nephropathy in PAK transplantation. The data 
would also suggest there is interplay between a kidney al-
lograft and BK infection. Potentially, earlier screening and 
more refined therapy would preserve renal and pancreas al-
lograft survival.  
 
  
O-086 
 
Epidemiology of cytomegalovirus infection after pan-
creas transplantation 
 

A. Parsaik, T. Bhalla, M. Dong, N. Rostambeigi, W. Kremers, 
P. Dean, M. Prieto, R. Abraham, R. Razonable, Y. Kudva 
 

Mayo Clinic, Rochester, MN, USA 
 

Objective: To analyze epidemiology, risk factors and long term 
morbidity of CMV infections in all three types of pancreas 
transplantation (PT). 
Methods: We evaluated risk factors, incidence, clinical and 
laboratory findings of CMV infection and its outcomes after 
simultaneous pancrease kidney transplantation (SPK), pan-
creas transplantation alone (PTA), and pancreas after kidney 
transplantation (PAK), performed at a single center from 
1/01/1998 to 12/31/2009. 
Results: The cohort included 252 recipients (SPK 60, PTA 71 
and PAK 121) with 53% males, mean age 43.9 ± 9 years and 
followed for a median 6.3 (IQR 3-9) years. CMV serostatus was: 
67 D+/R- (27%), 80 D+/R+ (32%), 45 D-/R+ (18%), 59 D-/R- 
(23%), 1 unknown/R+ (0.4%). CMV prophylaxis was received by 
248 (98%) patients (valganciclovir 151, ganciclovir 54, acyclovir 
42, and acyclovir + ganciclovir 1). Twelve patients experienced 
CMV infection, while 31 developed CMV disease (Colitis 14, 
Gastritis 6, Diarrhea 3, Multiple organ involvement 4, Esopha-
gitis, Pancreatitis, Retinitis and Pneumonitis 1 each). The cu-
mulative incidence of CMV infection and disease was 15%, 
which encompasses 36 of the 43 events. CMV infection and dis-
ease was higher in D+/R- group compared to D-/R-, D-/R+, and 
D+/R+ (HR 3.07, 11.29, 6.46, p<0.004), but not different among 
SPK, PAK and PTA (p=0.91). In a multivariable model for mor-
tality, increasing age (10 yr HR 1.76. p<0.001) and graft failure 
(HR 2.81, p<0.001) have an increased risk of death, while CMV 
infection and disease (HR 0.34, p=0.073) has a borderline de-
creased risk of death. 
Conclusions: CMV infections occur mainly in the first year 
after PT with equal incidence among SPK, PTA and PAK, but 
have a higher risk among D+/R- recipients. A lower risk of 
death was found among patients with CMV infection and dis-
ease. 
 
  
O-087 
 
Neoplasm incidence in simultaneous pancreas and kid-
ney transplantation: A single center analysis 
 

P. Girman1, D. Habart1, M. Kocík2, K. Lipár2, M. Adamec2, F. 
Saudek1 

 
1 IKEM, Diabetes Department, Prague, Czech Republic;             
2 IKEM, Department of Transplantation Surgery, Prague, 
Czech Republic  
 

Introduction: Long-term immunosuppression is associated 
with increased rate of cancer. The aim of the study was to ana-
lyze the incidence of newly diagnosed tumors in simultaneous 
kidney and pancreas transplantation (SPKTx).  

Methods: We retrospectively analyzed the incidence of neo-
plasm in 359 diabetic subjects who consecutively underwent 
SPKTx since 1985 to August 2010 in a single institution. Data 
was retrieved from the institutional registry. We evaluated the 
nature of all newly diagnosed malignant and benign tumors 
including the posttransplant lymphoproliferative disease 
(PTLD), the time to diagnosis and compared the Kaplan Meyer 
survival rate with that in patients with no neoplasm.  
Results: The median follow-up rate was 8 years and the over-
all 5 year patient survival rate was 84%. The overall incidence 
of tumors was 21.4% (77/359). In 53 cases we diagnosed benign 
tumors.The most of them were myomas (18), ovarian cysts (9) 
and breast adenomas (7). The rest included other kinds of spo-
radic tumors. In 25 patients the tumors were malignant. Al-
most 1/4 of the cancer represented skin tumors (3 squamous 
cell carcinomas and 4 basal cells carcinomas). PTLD was diag-
nosed in 5 recipients. The cumulative survival of patient with 
malignancy was significantly lower than in recipients without 
cancer (8 year survival rate 38% vs 70%, p<0.001). The mean 
time (±SD) to diagnosis was 6±3 years. Since 2004, 12 recipi-
ents with malignancy were switch to sirolimus at the time of 
diagnosis. Their survival rate was not apparently better than 
those who remained on the established immunosuppression 
(46% vs 55%, p=0.71) 
Conclusion: The risk of neoplasm development was similar to 
that reported by other centers. Recipients of SPKTx have 
higher incidence of cancer, but their overall survival is signifi-
cantly better in comparison to those remaining at dialysis.  
Grants: MZO:00023001, NS10219-3/2009  
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O-088 
 
Gene expression signature for human islet integrity and 
transplant functionality 
 

K. Ferreri1, S. Kurian2, I. Todorov1, I.H. Al-Abdullah1, J. Raw-
son1, Y. Mullen1, D. Salomon2, F. Kandeel1 

 
1 Beckman Research Institute of City of Hope, Diabetes and 
Metabolic Diseases Research, Duarte, USA; 2 The Scripps Re-
search Institute, Molecular and Experimental Medicine, La 
Jolla, USA 
 

Objective: The transplantation of human islets derived from 
donor organs is being investigated at centers around the world 
as treatment for patients suffering from type 1 diabetes. While 
there is growing evidence that the therapy is effective, there 
remains a major issue ofevaluating the suitability of islet sam-
ples for clinical use. We hypothesized that the many problems 
that may affect islet quality would each be reflected ina specific 
gene expression signature. 
Methods: Gene expression analysis of fifty-eight individual 
human islet preparations was performed using Affymetrix 
Hu133 Plus2.0 GeneChip microarrays and analyzed for corre-
lation with the ability of eachsample in parallel to reverse dia-
betes after transplantation in diabetic NODscid mice. Gene 
expression profiles were also correlated with oxygenconsump-
tion rates and beta cell apoptosis and compared together. Each 
set of genes was grouped into functional categories by pathway 
analysis. 
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Results: 219 gene probes were identified, which together were 
able to predict the ability of the islet preparations toreverse 
diabetes with 91% accuracy. Pathway analysis revealed that 
these genes were predominantly associated with inflammatory 
and immune pathways, but also with pancreas regeneration. 
Comparison with gene sets associated with other tests of islet 
quality showed little overlap, implying that these tests evalu-
ate different aspects of islet biology, and that the interaction 
between the islets and the recipient is the major factor in graft 
survival.  
Conclusions: We believe this set of gene classifiers represents 
a “gene signature” for assessing human islet quality forclinical 
transplantation therapy. 
 
  
O-089 
 
Factors affecting the duration of insulin independence 
following an islet infusion 
 

G. Warnock, M. Almehthel, M. Meloche, Z. Ao, B. Paty, P. Ke-
own, J. Shapiro, S. Ho, D. Worsley, M. Fung, G. Meneilly, J. 
Kondi, B. Fensom, S. Kozak, S. Tong, M. Trinh, D. Thompson 
 

University of British Columbia, Vancouver, Canada 
 

Insulin independence is not always achieved after islet cell 
transplantation. Some patients never stop insulin and the du-
ration of insulin independence is variable for those that do. 
Most reports describe the duration of independence for a par-
ticular subject, regardless of how many islet infusions the pa-
tient received. We attempted to identify what factors contrib-
ute to the duration of insulin independence following each islet 
infusion. The UBC program has given 89 infusions to 33 sub-
jects since March 2003. We define insulin independence as a 
subject using < 1 unit/day for at least 3 consecutive months. 
The minimum number of islet equivalents/kg (IE/kg) that 
achieved insulin independence in our program is 9,000. 66 in-
fusions have resulted in patients receiving a cumulative total 
of ³ 9,000 IE/kg and these are the subject of this report. 35 in-
fusions (53%) in 21 patients resulted in insulin independence. 
12 patients are currently off insulin. Once a subject has 
stopped insulin, the probability of remaining off without addi-
tional infusions is 74% at 1 year, 40% - 2 yrs, 20% - 3 yrs and 
11% - 4 yrs. The median duration off insulin is 18 months. We 
then compared subjects with insulin independence lasting < 18 
months (8 ± 4) with those lasting longer (38 ± 12) to determine 
factors associated with a longer duration. Patients with longer 
insulin independence were transplanted more recently (45 ± 22 
months since March 2003 than those with shorter 28 ± 18 p < 
.0001). There was no correlation with recipient age, weight, 
BMI, blood group, insulin dose or c-peptide before infusion, in-
fusion number, IE or IE/kg (both for that infusion and total a 
patient has received) transfused. While results are improving 
over time, the specific factors with prolonged insulin independ-
ence remain to be yet identified.  
 

  
O-090 
 
Morphologic analysis of human islets transplanted into 
the liver after 14 years insulin independence 
 

Y. Muller, D. Bosco, P. Morel, J.A. Lobrinus, G. Parnaud, L. 
Giovannoni, R. Meier, S. Borot, N. Niclauss, C. Toso, T. 
Berney 
 

Cell Isolation and Transplantation Center, Surgery, Geneva, 
Switzerland  
 

Objective: Long term insulin independence after islet of 
Langerhans transplantation is an achievable objective al-
though rarely successful. Here we assessed the morphology and 
vascularization of islets transplanted in the liver, as compared 
to native pancreatic islets, in a type 1 diabetic subject deceased 
of cerebral hemorrhage after 14 years insulin independence.  
Methods: We analyzed 143 islets in the central and peripheral 
parts of the left and right lobes of the liver after double im-
munofluorescence for insulin, glucagon and CD34. Three di-
mensional analysis using consecutive serial sections were also 
performed.  
Results: The patient remained free of insulin, with normal 
glycated hemoglobin (5.7%) and basal C-peptide level of 
778ng/mL at the time of her death. Importantly, insulin posi-
tive islets were absent in the pancreas, ruling out a possible 
involvement of native β-cell regeneration inendogenous insulin 
secretion. Mean islet diameter in the liver was 40.1µm 
(min:10.7µm, max:176.1µm) and β-cell: α-cell ratio was 84:16. β-
cells had a core location, whereas α cells had a mantle location. 
CD34 analysis revealed that only exceptional vascular chan-
nels penetrate into the core of the transplanted islets. Three 
dimensional analysis suggested that the islets lost their initial 
round and compact morphology and further split up into small 
size islets constituted by one epithelial band.  
Conclusion: Overall, this case report demonstrates that al-
logeneic islets of Langerhans implanted inside the liver can 
survive several years to achieve long term insulin independ-
ence. Significant remodeling seems to occur over the years, as 
suggested by the very small size of islets implanted in the liver.  
 
  
O-091 
 
Comparative evaluation of simple indices of graft func-
tion after islet transplantation 
 

A. Caumo1, P. Maffi1, R. Nano1, R. Melzi1, R. Hilbrands2, P. Gil-
lard2, D. Jacobs-Tulleneers-Thevissen2, A. Secchi1, B. Key-
meulen2, D. Pipeleers2, L. Piemonti1 

 
1 San Raffaele Scientific Institute, San Raffaele Diabetes Re-
search Institute, Milan, Italy; 2 Diabetes Research Center and 
Universitair Ziekenhuis Brussels, Brussels Free University-
Vrije Universiteit Brussel (VUB), Brussel, Belgium 
 

Objective: Several simple measures of graft function after is-
let transplantation have been proposed but a comparative 
evaluation is lacking. In this study we compared the perform-
ance of five surrogate indices of b-cell function: β-score, TEF, 
HOMA2-B%, CP/G, and SUIT.  
Methods: Two Cohorts of transplanted patients were ana-
lyzed. Cohort 1 consisted of 14 T1D recipients of islet trans-
plantation while Cohort 2 consisted of 21 T1D recipients of cul-
tured islet cell graft. The five surrogate indices were compared 
against the first- and second-phase insulin response to arginine 
in Cohort 1, and against the C-peptide response to a hypergly-
cemic clamp in Cohort 2.  
Results: We found that the performances of the five surrogate 
indices were very close one to each other in Cohort 1. The cor-
relation coefficients ranged 0.62-0.67 and 0.62-0.68 against the 
first- and second-phase insulin response to arginine, respec-
tively. In Cohort 2, we found that the b-score, TEF, CP/G, and 
SUIT were reasonably well correlated with the clamp response 
(correlation coefficients were in the range 0.71-0.81), whereas 
HOMA2-B% showed a modest performance (r=0.54). HOMA2-
B% could not be evaluated in one patient whose fasting glucose 
concentration was below the lower bound indicated by the 
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HOMA calculator (3 mmol/l). SUIT could not be evaluated in 
three patients whose fasting glucose concentration was below 
the glucose threshold of the SUIT formula (3.43 mmol/l).  
Conclusions: In summary, no single index outperformed the 
others. Nevertheless, when the benefit to cost ratio is consid-
ered, TEF stands out for its good performance at a very low 
cost. Thus, TEF appears as an effective and economic tool to 
evaluate the graft function after b-cell transplantation.  
 
  
O-092 
 
Liver fat accumulation and islet graft survival 
 

C.B. Leitão1, A. Westphalen2, E. Moraes Leao Peixoto3, L.G. 
Mireles-Zavala3, V. Lauriola3, K. Bernetti3, C. Ricordi3, R. Ale-
jandro3 

 
1 Endocrine Division of Hospital de Clínicas de Porto Alegre, 
Porto Alegre, Brazil; 2 Radiology Department University of 
California, San Francisco, USA; 3 Diabetes Research Institute, 
University of Miami, Miami, USA 
 

Objective: This study aimed at determining the fat content of 
the liver of type 1 diabetes mellitus (DM) patients after islet 
transplantation (ITx) and to evaluate its association with islet 
graft survival.  
Methods: The liver fat content was evaluated by MRI [fat liver 
score = (signal intensity on in-phase - opposed-phase im-
ages)/signal intensity on in-phase images * 100 and divided by 
the average spleen signal intensity], 16 months (interquartile 
interval: 11-31) after graft failure in 33 type 1 DM ITx recipi-
ents. Correlations between clinical and laboratorial variables 
and fat liver score were done by Spearman test. Comparisons 
were performed between subjects below and above the median 
value of the fat liver score. Differences in outcomes (time-to-
graft dysfunction or failure) were compared by Kaplan-Meier 
curves.  
Results: The only baseline variable associated with the fat 
liver score after graft failure was the waist circumference (r: 
0.64; p = 0.044). Regarding the islet function outcomes, an in-
verse correlation was observed between time-to-graft failure 
and fat liver score (r: - 0.39; p = 0.026). Patients with a longer 
islet survival (define as functional islets for more than 40 
months) had lower fat liver scores (1.68±0.50 vs 2.01±0.38; 
p=0.046) in comparison with those with shorter functional 
grafts. As well, a tendency towards longer islet survival was 
observed among subjects with liver fat score below the median 
(63.6±6.7 vs 43.9±6.9 months, P=0.053).  
Conclusions: In conclusion, a shorter islet graft survival was 
associated with increased liver fat after graft failure. Prospec-
tive clinical trials may confirm the cause-effect association be-
tween liver fat accumulation and islet failure and evaluate if 
strategies focusing its reduction may prolong islet graft sur-
vival.  
 

  
O-093 
 
Tranplantable functional islet mass – predictive meas-
ure of early graft function in islet after kidney trans-
planted patients 
 

A.S. Friberg1, T. Lundgren1, H. Malm2, B. Nilsson1, M. Fell-
din3, T. Jenssen4, L. Kyllönen5, G. Tufveson6, A. Tibell7, O. Kors-
gren1 

 
1 Uppsala University, IGP, Uppsala, Sweden; 2 University Hos-
pital, Malmo, Sweden; 3 Sahlgrenska University Hospital, 

Gothenburg, Sweden; 4 University of Tromso, Tromso, Norway; 
5 Helsinki University, Helsinki, Finland; 6 University Hospital, 
Uppsala, Sweden; 7 Karolinska Institute, Stockholm, Sweden 
 

Objective: To establish a predictive potency model of islet en-
graftment.  
Methods: Retrospective analysis using univariate regression 
of various donor, islet isolation, quality control and recipient 
variables to short term islet engraftment, as measured by the 
change in pre- and 28-day posttransplant islet graft function 
using the established C-peptide/(glucose*creatinine) ratio 
(∆CPGCr) of 110 IAK transplants was performed. Similarly, 
using linear, multiple, backwards-selection regression an opti-
mized transplantable functional islet mass (TFIM) model was 
generated. 
Results: The donor age, days in intensive care, cause of death, 
sex, body weight, body mass index, number of other organs 
harvested for transplantation, local or distant harvest team, 
preservation solution, enzyme used, purity, days cultured, in-
sulin content, recipient age, sex, body weight, and pretrans-
plant insulin and HbA1c did not correlate to ∆CPGCr in either 
univariate or multiple regression analysis. Significant factors 
identified by univariate regression (Spearman r2 and p-values 
shown) and the TFIM model were cold ischemia time (CIT) 
(r2=0.091, p=0.0015), islet equivalents (IE) (r2=0.130, p<0.001), 
total tissue volume (r2=0.050, p=0.025), and dynamic perifusion 
glucose-stimulated insulin secretion stimulation index (SI) 
(r2=0.090, p=0.0033). The TFIM model had an adjusted r2 of 
0.387 (p<0.001) meaning TFIM explains 38.7% of the variation 
in ∆CPGCr. For every 100,000 IE transplanted or 2 units SI 
the ∆CPGCr increased by 0.13 and decreased by the same 
amount with 1250 ml tissue volume or about 20 minutes CIT 
between 4-8 hrs storage. 
Conclusions: The TFIM considers variables easily attainable 
pretransplant which are predictive of a considerable portion of 
the variation in early posttransplant function. 
 

  
O-094 
 
β-cell secretory capacity after human islet transplanta-
tion by the CIT07 vs. Edmonton protocol: preliminary 
results 
 

M. Rickels, A. Chiou, C. Fuller, C. Dalton-Bakes, E. Mark-
mann, M. Palanjian, S. Soleimanpour, K. Vivek, R. Shlansky-
Goldberg, C. Liu, A. Naji 
 

University of Pennsylvania School of Medicine, Philadelphia, 
PA, USA 
 

Objective: To assess engrafted islet β-cell mass in the multi-
center Clinical Islet Transplantation 07 (CIT07) protocol that 
utilizes anti-thymocyte globulin and the TNF-α antagonist 
etanercept for induction together with islet culture (48-72 hrs), 
heparinization (1 wk) and intensive insulin therapy (2 months), 
with the same low-dose tacrolimus and sirolimus maintenance 
immunosuppression used in the Edmonton protocol.  
Methods: Our center measured β-cell secretory capacity from 
glucose-potentiated arginine tests 75 days post-transplant 
(n=7), and compared the results to those achieved by our group 
with the Edmonton protocol (n=5), and to normal control sub-
jects (n=10).  
Results: CIT07 subjects received islets from one donor vs. two 
donors in 4/5 of Edmonton (IEs/kg 9,300±655 vs. 14,313±2237, 
p<0.05). The acute insulin and C-peptide responses to arginine 
were measured fasting (AIRarg and ACRarg) and during a 230 
mg/dl glucose clamp (AIRpot and ACRpot). AIRarg was not signifi-
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cantly different across CIT07, Edmonton and normal (29±6 vs. 
15±2 vs. 30±3 µU/ml), while ACRarg was greater in CIT07 than 
Edmonton and not different from normal (1.3±0.2 vs. 0.5±0.1 
vs. 1.6±0.2 ng/ml, p<0.05 for both). AIRpot was greater in CIT07 
than Edmonton but in both transplant groups was less than 
normal (60±10 vs. 29±3 vs. 151±15 µU/ml, p<0.05 between 
transplant groups and p<0.01 for both vs. normal), with similar 
findings for ACRpot (2.4±0.4 vs. 1.1±0.2 vs. 6.8±0.8 ng/ml, 
p<0.05 between transplant groups and p<0.01 for both vs. 
normal).  
Conclusions: Because AIRpot and ACRpot are measures of β-cell 
secretory capacity, these data indicate marked improvement in 
engrafted islet β-cell mass with CIT07 vs. Edmonton, especially 
given the smaller number of islets transplanted. While several 
peri-transplant differences may have each contributed to this 
improvement, the gain in β-cell secretory capacity seen with 
CIT07 occurred with use of the same tacrolimus and sirolimus 
maintenance immunosuppression as in the Edmonton protocol. 
 
  
O-095 
 
The influence of donor body mass index on human pan-
creatic islet function and islet transplant outcome 
 

J.N. Walker1, S. Imes2, R. Ramracheya1, S.J. Hughes1, K.E. 
Jones1, A. Clark1, T. Kin2, P. Rorsman1, A.M.J. Shapiro2, P. Sen-
ior2, A. Koh2, P.R. Johnson1 

 
1 University of Oxford, Oxford, U.K.; 2 University of Alberta, 
Edmonton, Canada 
 

Objectives: A major challenge facing islet transplantation is 
the shortage of suitable pancreatic donors. Transplanting islets 
from donors with high BMI (>30kg/m2) provides the opportu-
nity to increase the donor pool; detailed in vitro and in vivo 
studies to determine the functional suitability of these islets for 
transplantation are limited.  
Methods: With ethical permission, human islets were isolated 
using standard procedures in two isolation centres; in vivo 
functional studies were performed in one and transplantation 
outcomes were determined from the other. Donors with diabe-
tes were excluded. Hormone content/ secretion was measured 
from high BMI (median BMI=33kg/m2{range:30.2-37.0}) or 
lower BMI donors (median BMI=25.7 kg/m2{range21-28.9}; 
n=25/ group) and determined by radioimmunoassay. Intracellu-
lar ATP was measured by bioluminescent assay. Metabolic out-
comes were collected on 35 recipients after a single islet trans-
plant (n= 16, high BMI [median BMI=32.5 kg/m2: range 30.5-
44.8] and n=19, lower BMI [median BMI=23.6kg/m2: range 
17.1-27.7]) before and 3months post-transplantation. The me-
dian donor age (50 vs 47y) and transplanted islet mass (5,527 
vs 5,686IEQ/kg) was similar between the groups. All patients 
received the same immunosuppression regime.  
Results: There were no significant in vitro functional differ-
ences between the groups; the fold increase in glucose-
stimulated-insulin-secretion was 4.34±0.48 (>30kg/m2) vs 
3.99±0.5 and intracellular ATP content 1.98±0.27 vs 
1.5±0.14pmol/l/µg protein. Glucagon content was similar in 
each group. Recipient metabolic outcomes showed that HbA1c, 
Edmonton beta-score and insulin requirements had signifi-
cantly improved in both groups (p<0.05 compared to pre-
transplant) but did not differ between the groups. 
Conclusion: Compared to lower BMI donors, islets from high 
BMI donors had a similar insulin secretory capacity and intra-
cellular ATP content in vitro and achieved similar graft func-
tion when transplanted. As these donors are at higher risk of 

developing type-2 diabetes mellitus this should be excluded by 
HbA1C measurement. These data support the use of islets from 
high BMI donors for clinical islet transplantation 
 
  
O-096 
 
Weight loss after islet transplantation is associated with 
decreased hypoglycemia and not with changes in insu-
lin sensitivity 
 

P.J. O'Connell 1, D.J. Holmes-Walker 1, G.M. Ward 2, D. 
Goodman 2, P.T. Coates 3, V. Janakan 1, W.J. Hawthorne 1, T. 
Loudovaris 2, D. Torpy 3, T.W. Kay 2, Australian Islet Consor-
tium 1 

 
1 Westmead Hospital, Westmead, Australia; 2 St Vincent's Hos-
pital, Melbourne, Australia; 3 Royal Adelaide Hospital, Ade-
laide, Australia 
 

It has been noted that successful islet transplant (IT) recipi-
ents lose weight. The nature and mechanism of weight loss has 
not been determined.  
Methods: Between 2006 and 2011 fifteen patients with hypo-
glycemia unawareness and normal renal function received a 
total of 31 donor islet preparations. Recipients were given tac-
rolimus and MMF with 5 day course of ATG without corticos-
teroids. At second IT a 2 day course of ATG was given. Weight, 
carbohydrate intake and hypoglycemia score (HGS) were as-
sessed serially from baseline. Insulin sensitivity (Si) was 
measured using two-step hyperinsulinemic clamp pre- and 6 
months post IT. Body composition was determined using full-
body DXA both pre and post IT in 5 subjects.  
Results: At 12 months post IT, 11/13 had C-peptide 
>0.3nmol/L. Seven insulin independent recipients had HbA1c 
<6.5% and HGS 0. Sixc-peptide +ve recipients requiring insulin 
had median HGS 104 (range 0-852; 95% reduction from base-
line), mean HbA1c 6.5%. Mean weight loss from baseline in the 
12 with functioningtransplants was 7±3 kg despite signifi-
cantly increased mean daily carbohydrateintake (p=0.04). At 6 
-12 months post IT, DXA showed lean mass of 77± 8% and fat-
mass of 11±9%. Truncal fat was 31±14% of total body fat. The 5 
with pre andpost DXA studies had an 8% median reduction in 
total body fat and 5% medianincrease in lean body mass but no 
consistent change in truncal fat. There was no change in Si 
from baseline and no relationship between change in Si and-
change in body weight. There was a significant relationship 
between change in HGS and change in weight (R2=0.2) post IT 
but not with change in insulin requirements  
Conclusion: Weight loss post IT correlated with decreased 
hypoglycemia and not the usual parameters seen in non dia-
betic subjects.  
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O-097 
 
The combination of anakinra and etanercept leads to 
enhanced diabetes reversal in a rodent marginal mass 
islet transplant model 
 

M. McCall, R. Pawlick, T. Kin, A.M.J. Shapiro 
 

University of Alberta, Edmonton, Canada 
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Objective: Islets are subjected to an intense inflammatory in-
sult after transplantation, contributing to early islet loss. Two 
prominent cytokines involved are Interleukin-1 (IL-1) and Tu-
mor Necrosis Factor Alpha (TNF-a). Blockade of the latter 
(TNF-a inhibitor, Etanercept) is already used in some clinical 
islet transplant protocols with success. Inhibition of IL-1 ispos-
sible with the IL-1 receptor antagonist Anakinra, currently 
used to treat rheumatoid arthritis. Here we sought to deter-
mine, using a mouse model, the effects on islet engraftment 
and survival of a combination of these two compounds.  
Methods: Streptozotocin-induced diabetic B6 Rag -/- immuno-
deficient mice were transplanted with amarginal mass of hu-
man islets under the kidney capsule and treated in one of four 
groups (N=16 per group): i) etanercept 5mg/kg on days 0, 3, 7, 
10 ii) anakinra100mg/kg on days 0-7 iii) etanercept and anak-
inra iv) IgG control. All drugs were given intraperitoneally. 
Blood glucose was measured daily. Twenty-four hours after-
transplantation, N=3 mice per group were sacrificed and their 
grafts assessed using TUNEL staining. Glucose tolerance was 
measured at one month followed by graft retrieval for meas-
urement of insulin content.  
Results: Mice receiving both etanercept and anakinra dis-
played significantly improved diabetes reversal ascompared to 
monotherapy and control (87.5% anakinra/etanercept, 53.85% 
anakinra, 45.45% etanercept, 36.36% Control, p<0.05). Neither 
of the monotherapy regimes led to significantly enhanced dia-
betes reversal. Mice receiving both drugs displayed signifi-
cantly improved glucose tolerance and islet survival(graft insu-
lin content) as compared to the control group. Twenty-four 
hours after transplantation, there was less apoptosis seen in 
the grafts of mice treated with the combination therapy.  
Conclusions: The combinationanti-inflammatory treatment of 
anakinra and etanercept leads to superior diabetes reversal 
after marginal mass islet transplantation.  
 
  
O-098 
 
Cost benefit analysis of immunosuppression after intra-
hepatic islet transplantation: MMF/FK506 combination 
shows the best balance in murine model 
 

S. Marzorati, R. Melzi, E. Cantarelli, A. Citro, L. Piemonti 
 

San Raffaele Scientific Institute, San Raffaele Diabetes Re-
search Institute, Milan, Italy 
 

Objective: Systemic immunosuppression (IS) in islet trans-
plantation (Tx) is a double-edged sword. On the one-hand, it 
can prevent alloreaction; on the other hand it can prevent en-
graftment and impair islet survival. The aim of this study was 
to identify the IS platform with the best balance between these 
two opposite effects 
Methods: To study impact on engraftment and islet survival 
diabetic C57BL/6 mice were transplanted with autologous 350 
intrahepatic islet and treated once-daily with RAPA (0.1-0.5-1 
mg/kg ip), FK506 (0.1-0.5-1 mg/kg ip), MMF (60-120-300 mg/kg 
oral) or vehicle for 14 days. Islet function was evaluated by 
measuring not-fasting glycaemia and by performing an IVGTT 
on days 15 and 30 post-Tx. The lower dose of IS that did not 
affect engraftment was tested for preventing rejection in full 
mismatch allogenic Tx BALB/C to C57BL/6 
Results: In autologous model a significant impairment in the 
ability to revert diabetes was evident with RAPA >0.5 mg/Kg, 
FK506 >0.5 mg/Kg and MMF >120 mg/kg. Graft dysfunction 
was irreversible after IS withdrawal (post-transplant day 15–
40). Concordantly IVGTT was significantly impaired both dur-

ing IS (day 15) and after IS washout (day 30). In allogenic 
model diabetic mice were treated with RAPA (0.1mg/kg) and/or 
FK506 (0.1mg/kg) + anti-IL2R mAb (100 µg) or, alternatively, 
with MMF (60mg/kg) and/or FK506 (0.1mg/kg). Animal treated 
with RAPA and/or FK506 rejected their grafts at the same time 
of control animal even if anti-IL2R mAb was added. On the 
other hand, the combination of MMF+FK506 significantly pro-
longed the timing of rejection: the median survival time was 9 
(3-14) and 3 (1-4) days respectively for MMF+FK506 and con-
trol treated mice (both treatment n=11; p<0.01). 
Conclusions: IS showed profound dose dependent deleterious 
effects on islet cell engraftment and survival. MMF/FK506 
combination shows the best balance with less toxicity and more 
efficacy in controlling graft rejection. 
 
 
 
  
O-099 
 
B-cell depletion-based strategy to prolong graft survival 
in different murine models of anti-islets immune re-
sponse 
 

M. Carvello1, A. Petrelli2, E. Orsenigo1, C. Staudacher1, J. 
Markmann3, P. Fiorina4 

 
1 San Raffaele Hospital, General Surgery, Milan, Italy; 2 San 
Raffaele Hospital, Transplant Medicine, Milan, Italy; 3 Massa-
chusetts General Hospital, Boston, MA, USA; 4 Children's Hos-
pital, Boston, MA, USA 
 

Background: Although B cells have been traditionally consid-
ered antibody-producing cells, recent studies demonstrate that 
B cells also participate in the priming of autoimmune response 
and that the absence of their priming function can be advanta-
geous for transplantation. Thus, B cells are ideal targets to 
promote islet allograft survival, as islets are damaged by re-
cipient’s auto/alloimmune response.  
Methods: Three different models of murine islet transplanta-
tion were tested to establish the effect of a B cell depleting 
agent [AntiCD22/Cal] compared to its control antibody [Cal] on 
graft survival.  
Results:. We performed islet transplantation, under An-
tiCD22/Cal therapy, in a pure alloimmune setting (BALB/c into 
STZ C57BL/6), in a pure autoimmune setting (NOD.SCID into 
NOD) and an allo+autoimmune setting (BALB/c into NOD). 
Islet graft survival was significantly prolonged in B cell de-
pleted mice compared to control group in the three immune 
settings (BALB/c into C57BL/6, MST: AntiCD22/Cal=16.5 vs. 
control=12.0 days p<0.01; NOD.SCID into NOD, MST: An-
tiCD22/Cal=23.5 vs. control=14.0 days, p<0.05; BALB/c into 
NOD. MST: AntiCD22/Cal=12.0 vs. control=5.5, p<0.01). 
Mechanistic studies showed a suppression of T effector cell 
subset and a systemic Th1 to Th2 immune switching in B cell 
depleted mice after transplantation in response to donor-
derived antigen (BALB/c) and beta cell-derived autoantigen 
(BDC2.5 and IGRP). Histological sections of the graft revealed 
a reduced CD3+ cells infiltration and confirmed B220+ cells ab-
sence in treated mice compared to controls. Finally, a novel 
strategy based on combination of AntiCD22/Cal and CTLA4-Ig 
was tested in NOD mice leading to an additional prolongation 
of graft survival (MST: AntiCD22/Cal+CTLA4-Ig=33.5 vs. con-
trol=12, p<0.01)  
Conclusions:. B cell depletion should be considered for a com-
bined novel strategy to halt auto- and allo- immune response 
against islet transplantation.  
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O-100 
 
Inducing islet allograft tolerance by combining regula-
tory T Cell therapy with donor-specific T cell deletion 
 

K. Lee, V. Nguyen, G. Miao, H. Scholz, T. Brennan, P. Stock, S. 
Kang, Q. Tang 
 

UC San Francisco, Transplantation, San Francisco, USA 
 

Objective: The adoptive transfer of regulatory T cells (Tregs) 
can prevent and even reverse autoimmune diabetes in mouse 
models. In the transplant setting, however, administration of 
Treg alone is not effective in prolonging allograft survival—
likely due to the remarkable abundance of alloreactive T effec-
tor cells in normal hosts. We hypothesized that selective reduc-
tion of alloreactive T cells using a clinically translatable proto-
col would result in a favorable Treg/Teffector ratio and improve 
graft survival.  
Method and results: C57BL/6 mice were injected with 20x106 
BALB/c splenocytes (donor-specific transfusion; DST) followed 
by cyclophosphamide (Cy) 48 hours later to preferentially 
eliminate dividing alloreactive T cells. This approach deleted 
70-90% alloreactive T cells, but failed to prolong islet allograft 
survival. The administration of 5x106 Tregs with direct reactiv-
ity 5 days after DST/Cy led to long-term (>100days) survival of 
BALB/c islets in 70% of C57BL/6 recipients. Equal numbers of 
polyclonal Tregs significantly prolonged graft survival, but 90% 
of the recipients rejected their grafts by 100 days. A large in-
crease (>5fold) in the dose of polyclonal Tregs was required to 
confer long-term graft protection. Importantly, allospecific T 
cell deletion and polyclonal Tregs did not protect C3H islets in 
autoimmune NOD recipients. Further addition of Tregs specific 
for islet autoantigen was required to prolong graft survival in 
NOD mice.  
Conclusion: Treg administration in combination with al-
lospecific T cell depletion can induce long-term islet allograft 
survival in mice. Allospecific Tregs are more potent than poly-
clonal Tregs. In the setting of established autoimmunity, 
autoantigen-specific Treg may need to be co-administered for 
efficacy. Further exploration and optimization of this approach 
is warranted. In addition, the efficacy of this approach in the 
setting of memory T cells needs further definition.  
 
  
O-101 
 
Toll-like receptor 4 (TLR4) participates in the immune 
response to pancreatic islets: implications for human 
islet transplantation 
 

L. Giovannoni1, Y. Muller1, S. Lacotte1, P. Morel1, C. Toso1, 
B.A. Daubeuf2, G. Elson2, K. de Graaf2, M. Kosco-Vilbois2, D. 
Bosco1, T. Berney1 

 
1 Geneva University Hospital, Surgery, Geneva, Switzerland;    
2 NovImmune SA, Geneva, Switzerland 
 

The aim of the present study was to assess the role ofTLR4 in 
mediating an immune response to allogeneic islets. Purified 
human ormurine (DBA1) islets were co-cultured respectively 
with allogenic PBMC or lymphnode cells, in the presence or 
absence of anti-human or anti-mouse TLR4 mAb, or relevant 
isotype controls. Proliferating (Ki67 staining) or IFNγ-secreting 
cells(ELISPOT assay) were assessed. DBA1 islets, cultured 24h 
in vitro with theanti-mouse mAbs, were transplanted under 
the kidney capsule of C57BL/6 diabeticmice, injected twice a 
week intraperitoneally with the anti-mouse mAbs from day0 to 
28 after transplantation. Blood sugar was monitored twice a 

week. In vitro results showed a decrease in proliferation of 
79±2% (p<0.001) and 67±16% (p=0.05) in the human and mur-
ine mixed islet-lymphocyte cultures,respectively, as compared 
to controls. Similarly, a decrease of 62±9% (N=3,p<0.05) and 
64±10% (N=3, p<0.05) in the numbers of IFNγ-secreting cells 
was observed. In vivo, treatment with the anti-mouse TLR4 
mAb prolonged islet graft survival to > 60 days in 80% of ani-
mals (N=5), contrasting with a graft survival of 0% at 17 days 
in the isotype control- (N=6) and buffer-treated mice (N=3). In 
conclusion, our results demonstrate that TLR4 blockade can 
efficiently modulate the immunogenicity of human or murine 
islets in vitro and is able to achieve indefinite islet graft sur-
vival in vivo. Targeting TLR-4 therefore appears to be a prom-
ising strategy in controlling allogenic rejection of islet grafts.  

 
 
O-102 
 
CXCR2 inhibition improves islet transplantation out-
come 
 

A. Citro1, R. Melzi1, E. Cantarelli1, R. Melzi1, E. Dugnani1, L. 
Daffonchio2, M. Allegretti2, L. Piemonti1 

 
1 San Raffaele Scientific Institute, San Raffaele Diabetes Re-
search Institute, Milan, Italy; 2 Research and Development De-
partment, Dompè Spa, Aquila, Italy 
 

Objective: The aim of our work is to determine whether the 
CXCR2 inhibition improves islet transplantation outcome. 
Methods and Results: Liver inflammatory status was studied 
before and after intrahepatic transplantation (Tx) of 500 syn-
geneic islets in diabetic C57BL/6 mice. Cytokine and 
chemokine transcripts 4h-24h-48h after Tx were determined 
using RNAse protection assays. Intrahepatic leucocyte (IHL) 
infiltration 1, 3, 5, 7, 10, 14 days after Tx was determined by 
FACS. The intrahepatic mRNA for CXCL1/KC was strongly 
induced immediately after islet infusion (100-fold increase af-
ter 4h). Polimorfonuclear cells (Gr1+/CD11b+/Ly6C-; PMN, 
100% CXCR2+) was the first leucocytes subpopulation infiltrat-
ing the liver. To evaluate whether the block of CXCL1-CXCR2 
axis improve islet engraftment, 400 syngeneic islets were al-
ternatively transplanted in diabetic CXCR2-/- or CXCR2+/+ 
Balb/C mice. The absence of CXCR2 led to a significant im-
provement of transplant function. On this basis we tested 
whether Reparixin, a CXCR2 allosteric inhibitor, is able to im-
prove islet transplantation outcome. In syngeneic marginal 
mass model of 250 islet Tx in diabetic C57BL/6 mice the prob-
ability and median time to reach euglycaemia were 100% and 2 
days for Reparixin treated mice (n=29) as compared to 58% and 
50 days for vehicle treated mice (n=34) (p<0.001). In an alloge-
neic full mismatched model of islet Tx (400 Balb/c islets infused 
in diabetic C57BL/6 mice) Reparixin significantly prolonged 
the time to rejection: median survival time 12+0.6 days (n=13) 
and 8+1.3 days (n=7) respectively for Reparixin and vehicle 
treated mice (p<0.007). Islet survival time was further im-
proved using Reparixin in combination with Rapamycin+FK-
506 or MMF+FK-506. In both models Reparixin treatment was 
associated to a decrease PMN and NKT cells (NK1.1+/CD3+) 
liver infiltration. 
Conclusion: Inhibition of CXCR2 is crucial for improving islet 
engraftment and survival. On this basis a clinical trial 
(NCT01220856) is ongoing testing Reparixin in association 
with the conventional immunosuppressive therapy. 
Disclosure: Part of this research is supported by Dompè Spa 
(Aquila) 
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O-103 
 
Long-term islet allograft survival by peri-transplant an-
tioxidant therapy combined with LFA-1 blockade 
 

C. Fotino1, R. Damaris Molano1, E. Zahr-Akrawi1, J. Molina1, 
M. Lopez-Cabezas1, G. Merizzi2, A. Soleti2, L. Inverardi1, C. Ri-
cordi3, A. Pileggi4 

 
1 Diabetes Research Institute, University of Miami, Miami, 
USA; 2 Medestea Research, Turin, Italy; 3 University of Miami / 
Diabetes Research Institute, Departments of Surgery, Medi-
cine, Microbiology & Immunology, and Biomedical Engineer-
ing; Jackson Memorial Hospital – and University of Miami 
Transplant Institute, Miami, USA; 4 University of Miami / Dia-
betes Research Institute, Departments of Surgery, Microbiol-
ogy & Immunology, Miami, USA 
 

Objective: To evaluate the impact on islet allograft survival of 
antioxidant therapy in combination with blockade of Lympho-
cyte Function Associated Antigen-1 (LFA-1) in a fully MHC-
mismatched allogeneic islet transplantation model. 
Methods: C56BL/6 (H-2b) mice were rendered diabetic with 
streptozotocin and then received under the kidney capsule 
DBA/2(H-2d) islets pre-cultured or not with the antioxidant 
Decanedioicacid bis(1-hydroxy-2,2,6,6-tetramethylpiperidin-4-
yl)diester dihydrochloride(Iacvita, IAC; 100uM). Recipient 
treatments consisted of intraperitoneal administration of 
100ug daily for 1 week of anti-LFA-1 antibody (KBA clone) 
and/or 15-day antioxidant treatment with 15mg/kg/day IAC. 
Control mice received no treatment or vehicle. Graft survival 
was monitored on nonfasting glycemic values (rejection was 
defined as NFG<200mg/dL). 
Results: IAC treatment alone was associated with a MST of 7 
(6-100)and 17 (12-19) days (n=3 and 4, respectively with or 
without in vitro IAC; p=N.S.). Anti-LFA-1 alone resulted in 
long-term (>100 days) survival in 62.5% of the recipients (n=8; 
p=0.03 vs. control). Combinatorial treatment yielded 100% 
long-term (>100 days) graft survival (n=3 and n=4,respectively, 
with or without in vitro IAC; p<0.014 vs. control; p<0.03vs. 
IAC). Control animals rejected their grafts with a median sur-
vival time (MST) of 15 (range7-24) days (n=12).  
Conclusions: Peri-transplant treatment with anti-LFA-1 an-
tibody results in long-term survival of islet allografts in only a 
proportion of the recipients. Combinatorial treatment of anti-
LFA-1 Ab with IAC, an antioxidant drug, resulted synergistic 
in this model with all animals maintaining a functional graft 
long-term. The use of antioxidants, such as IAC, may represent 
a viable strategy to enhance the success of tolerance inducing 
protocols.  
 
  
O-104 
 
IL21/IL21R: a novel target to promote islet graft toler-
ance 
 

A. Petrelli 1, M. Carvello 2, E. Orsenigo 2, C. Staudacher 2, A. 
Secchi 1, J. Markmann 3, P. Fiorina 4 

 
1 San Raffaele Hospital, Transplant Medicine, Milan, Italy; 2 
San Raffaele Hospital, General Surgery, Milan, Italy; 3 Massa-
chusetts General Hospital, Boston, MA, USA; 4 Children's Hos-
pital, Boston, MA, USA 
 

Background: Interleukin-21 (IL21) orchestrates immune re-
sponse but its role in islet allograft rejection and tolerance is 
unknown. Therefore, we aim to study the role of IL21/IL21R 
pathway in a murine model of allo and auto anti-islet response.  

Methods: IL21 levels and IL21R expression were determined 
in vitro and in vivo during allostimulation. We then targeted 
the IL21/IL21R pathway in C57BL/6 and NOD mice by using a 
murine IL21 receptor Fc fusion protein (mIL21R.Fc) alone or in 
combination with CTLA4-Ig or by genetical deletion of IL21R. 
mIL21R.Fc effect on the immune system were studied both in 
vivo and in vitro. In vitro Treg generation and potency were 
performed.  
Results: IL21R is constitutively expressed on T and B cells 
both at baseline and in vitro/in vivo during allostimulation. 
IL21 levels in vivo significantly increase during acute rejection 
(IL21 baseline=20.712.9 vs. d14=149.931.5, pg/ml, p<0.0001). 
IL21/IL21R targeting with mIL21R.Fc resulted in a prolonga-
tion of islet allograft survival in C57BL/6 mice (MST: 
mIL21R.Fc=19 vs. untreated=14 days, p=0.01), while combo 
treatment with CTLA4-Ig led to graft tolerance in C57BL/6 
mice(tolerance at 100 days: mIL21R.Fc+CTLA4-Ig 100 vs. 
CTLA4-Ig=60%, p=0.01) and to dramatic prolongation of graft 
survival in NOD mice. These data were confirmed in IL21R-/- 
mice. Mechanistic data suggest a reduced activation of CD4+ 
and CD8+ Teff cells and a dramatic increase of peripheral Tregs 
(CD4+CD25+FoxP3+:treated=15.00.9 vs. untreated=11.30.7, 
p=0.01) 14 days after transplantation. Histology revealed a re-
duction of T cell infiltration and an increased number of FoxP3+ 
cells (FoxP3/CD3: mIL21R.Fc=0.60.1 vs. untreated=0.20.05, 
p=0.03). In vitro iTreg generation and potency (T eff. CFSE di-
lution: no drug=19.10.5, mrIL21=27.70.9 and 
mIL21R.Fc=16.10.3 %, no drug vs. all, p<0.05) were reduced in 
presence of mrIL21 while increased with the addition of 
mIL21R.Fc.  
Conclusion: IL21 is an anti-tolerogenic cytokine and targeting 
IL21/IL21R pathway could be considered in islet transplanta-
tion.  
 
  
O-105 
 
CD40-CD154 co-stimulation blockade improves blood 
glucose control in syngeneic marginal islet transplanta-
tion 
 

Y. Koshizuka, K. Yamashita, M. Watanabe, D. Kuraya, M. 
Ogura, T. Yoshida, H. Kamachi, M. Matsushita, M. Ozaki, S. 
Todo 
 

Hokkaido university, General surgery, Sapporo, Japan 
 

Objective: Uncontrollable graft destruction elicited by non-
specific inflammatory reactions following pancreatic islet 
transplantation (PITx) has remained unresolved problem. 
CD40-CD154 costimulation blockade strongly inhibits allo-
immune responses, and markedly prolongs allograft survival in 
rodent and non-human primate PITx models. This costimula-
tory signaling pathway is also involved in inflammation and 
innate immune responses. We examined the effect of CD40-
CD154 costimulation blockade on early graft loss using a mur-
ine syngeneic marginal PITx model. 
Methods: Male C57BL/6 mice (B6) served as islet donors and 
recipients. Handpicked 175 islets (marginal mass volume) were 
transplanted into the liver of STZ-induced diabetic recipient. 
Adenovirus vector coding either β-galactosidase (AdLacZ) or 
CD40Ig (AdCD40Ig) gene was administered to recipient on day 
-2 (1x108 PFU/body, i.v.). The liver samples were obtained 3 
hours after PITx, and tissue expression level of pro-
inflammatory cytokines was quantified by real-time RT-PCR 
(n=6). Surface CD40 expression of islets was analyzed by flow 
cytometry (n=4). 
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Results: CD40 expression level of isolated islets immediately 
after isolation was 11.2±2.7%. When cultured under cytokines 
(TNFα+IL-1β+IFN-g), CD40 expression level significantly in-
creased from 9.1±2.2% to 28.2±6.8% (p<0.01). Following PITx 
with 175 islets, none of recipient mice became normoglycemic 
in both untreated (n=11) and AdLacZ-treated (n=7) control 
animals. In a sharp contrast, a single infusion of AdCD40Ig 
significantly cured diabetes in 5 of 6 (83%) recipients (Figure). 
Liver tissue analyses revealed that AdCD40Ig treatment sig-
nificantly suppressed TNFα (3.3±1.3 vs. 1.8±0.6, p=0.03), IL-1β 
(5.6±1.8 vs. 2.9±0.6, p<0.01) and MCP-1 (2.6±1.1 vs. 1.2±0.4, 
p=0.01) mRNA expression levels as compared to those of Ad-
LacZ treatment.  
Conclusion: Pro-inflammatory cytokines promote CD40 ex-
pression on islet grafts. CD40-CD154 co-stimulation blockade 
suppresses inflammatory responses and prevents early graft 
loss after PITx. 

 
 
 

Parallel session 16 - Oral presentations - Topic: 
Islet xenotransplantation 
 
 
O-106 
 
Predicting porcine islet yield by acute C-peptide re-
sponse to arginine stimulation of donor pigs and pan-
creas dithizone scoring system 
 

T. Anazawa, M. Graham, J. Abouaish, G. Loganathan, B. Her-
ing, A.N. Balamurugan 
 

Schulze Diabetes Institute, Dept. of Surgery, University of 
Minnesota, Minneapolis, USA 
 

Background: In this study, we investigated the relationship 
between porcine islet isolation outcome, dithizone scoring sys-
tem and the insulin secretory reserve, a surrogate measure of 
the donor’s islet mass. As previously reported, dithizone (DTZ) 
scoring is effective at quantifying the number of islets in a pro-
cured pancreas. Arginine stimulation, as reported by F. Pattou 
(AJT. 2008; 8:1-5), is a method to indirectly quantify the num-
ber of β-cells present in a pancreas before procurement. C-
peptide level after arginine stimulation was monitored and 
compared with the DTZ scores and islet yields from those pigs.  
Methods: After overnight fasting, 70 mg/kg of 10% arginine 
was administered to donor pigs (n=12) and intravenous sam-

ples were drawn before and 2, 3, 4 and 5 min after the infusion 
for measurement of C-peptide levels. The acute C-peptide re-
sponse to arginine (ACRarg) was calculated as the maximum of 
the 2, 3, 4 and 5 minute samples minus the prestimulus C-
peptide concentration. DTZ score was calculated as previously 
described from pancreas biopsies after procurement. Islets 
were isolated using our standard protocol. A successful isola-
tion was defined as one with >1500 IEQ/g pancreas. Student t-
test was used to successful and unsuccessful isolations.  
Results: The results are described in the table. The average 
pancreas weights for successful and unsuccessful isolations 
were 127.3±32.6g and 156.3±36.1g respectively. The average 
digest IEQ/g was 1,621±505 for successful isolations and 
733±277 for unsuccessful isolations (p=0.0053). A significant 
difference between the stimulated C-peptide level was observed 
2 minutes after injection (p=0.047). Islet yield per gram pan-
creas correlated strongly with DTZ scores (p=0.033). The ACRarg 
values for successful and unsuccessful isolations were 
0.34±0.16nmol/ml and 0.23±0.07nmol/ml respectively (p=0.17).  
Conclusion: DTZ scoring along with the previously reported 
arginine stimulation test can potentially be used to select suit-
able pigs for islet transplantation and to predict islet isolation 
outcome. 
 

 
 

 
O-107 
 
The potential of novel Direct Red 80 organic dye to pre-
vent rejection of newborn pig islets in mice 
 

D. Mihalicz1, K. Bayrack1, F. Alavi1, C. Le1, P. Buchwald2, D. 
Williams1, RV. Rajotte1, GR. Rayat1 

 
1 University of Alberta, Surgery, Edmonton, Canada; 2 Univer-
sity of Miami, Miami, FL, USA 
 

Objective: Organic dyes such as Direct Red 80 (DR80) have 
been shown to inhibit the CD40/CD154 interaction in vitro. In 
this study, we aimed to confirm these findings and assess their 
ability to prevent rejection of xenotransplanted newborn pig 
islets (NPI) in mice.  
Methods: Mitogen stimulation assays were created using 
C57BL/6 mouse splenocytes, Concavalin A, 3HThymidine, and 
various concentrations of DR80. Both viability and radiation 
counts were measured. Islets from 3-day-old newborn pigs were 
isolated using our standard protocol and transplanted under 
the kidney capsule of chemically induced diabetic C57BL/6 
mice. They were treated with either DR80 or anti-LFA-1 mono-
clonal antibody (mAb) alone, or in combination. Blood glucose 
levels were measured twice weekly for 150 days. In normogly-
cemic mice, a survival nephrectomy was performed to demon-
strate return to the hyperglycemic state, and the graft was as-
sessed with immunohistochemistry. The mouse splenocytes 
were then analyzed with flow cytometry for the presence of 



 

The Review of DIABETIC STUDIES IPITA Congress 2011 Abstracts 137  
 

Rev Diabet Stud  www.The-RDS.org  

numerous cell surface markers to characterize the immune cell 
phenotype. 
Results: Mitogen and antigen-specific stimulation assays con-
firmed the inhibition of T-cell activation, with significant re-
duction at doses of 31.25µg/mL and greater (p<0.05), with no 
significant cytotoxicity (p<0.05). None of the untreated mice 
(n=3), or the mice treated with either DR80 alone (n=10) or 
anti-LFA-1 mAb alone (n=4) achieved normoglycemia, while 6 
of the 10 mice treated with DR80 and anti-LFA-1 mAb 
achieved normoglycemia. One of the 6 mice rejected the NPI 
xenograft at 185 days post-transplantation. Flow cytometric 
analysis reveals a trend towards an increase in the proportion 
of T-regulatory cells in the normoglycemic mice, suggesting a 
possible mechanism for protection.  
Conclusions: DR80 inhibits T cell activation in vitro with no 
significant cytotoxicity. It is a promising therapeutic agent to 
prevent the rejection of porcine islets in mice in combination 
with anti-LFA-1mAb. 
 

  
O-108 
 
Implantation of E42 pig pancreatic precursors in the 
subcutaneous space of Non-human primates (NHP) 
 

C. Rosen, G. Hecht, S. Eventov-Friedman, E. Shezen, D. 
Tchorsh, A. Aronovich, E. Freud, H. Golan, R. El-Hasid, H. 
Katchman, B.J. Hering, A. Zung, Z. Kra-Oz, P. Shaked-Mishan, 
A. Yusim, A. Shtabsky, P. Idelevitch, A. Tobar, A. Harmelin, E. 
Bachar-Lustig, Y. Reisner 
 

Weizmann Institute of Science, Immunology, Rehovot, Israel 
 

Objective: Our studies in the NHP model during the past few 
years, have demonstrated the proof of concept for correction of 
diabetes by transplantation in the omentum of E42 pig embry-
onic pancreatic tissue. Consequently, we are trying to ‘fine 
tune’ our immune suppression protocol and to define an opti-
mal protocol prior to clinical translation. An attractive option 
for further improvement is to use a subcutaneous site for im-
plantation instead of the omental site.  
Methods: Our study was conducted in two non-diabetic im-
munosuppressed NHP. Pig embryonic pieces were injected in 
the first experiment by fine needle under the subcutaneous 
space. In the second experiment inplantation was carried out 
under direct vision, through a one cm long incision thus creat-
ing a subcutaneous pocket . Biopsy was performed at 3 months 
posttransplant comparing implant size to our previous im-
plants in the omentum. 
Results: The results of the first experiment revealed that the 
implanted embryonic tissue could grow and develop subcutane-
ously, as judged by the presence of pig islets. The second ex-
periment demonstrated robust graft growth (Fig A), presence of 
islets by H&E (Fig B) as well as by staining for insulin (Fig. C). 
These islets were clearly dividing based on Ki67 staining. Simi-
larly to previous implants in the omentum, islets in the subcu-
taneous sites were predominantly vascularized by host blood 
vessels and morphometric analysis of this implant demon-
strated an islet mass comparable to that found in the omental 
graft. 
 

 

Conclusions: Based on these results, further experiments 
testing the efficacy of subcutaneous transplantation in diabetic 
animals are warranted. 
 
 
 
 
 
 

 
 
O-109 
 
Islet grafts from neonatal INS-LEA29Y transgenic pigs 
reverse diabetes in streptozotocin-treated NSG mice 
 

L. van Buerck1, M. Offers1, B. Kessler2, M. Thormann3, J. 
Postrach3, N. Klymiuk2, E. Wolf2, J. Seissler1 

 
1 Diabetes Center, Medical Clinic Innenstadt, Ludwig-
Maximilian-University of Munich, Munich, Germany; 2 Chair 
for Molecular Animal Breeding and Biotechnology, Ludwig-
Maximilian-University of Munich, Oberschleissheim, Germany; 
3 Department of Cardiac Surgery, Ludwig-Maximilian-
University of Munich, Munich, Germany 
 

Objective: Facing the limitation of islet transplantation suc-
cess in treatment of type 1 diabetes by human donor organ 
shortage and the required intensive immunosuppressive regi-
men, islet xenografts from a recently generated novel LEA29Y 
transgenic pig model represent a promising source to overcome 
these problems. LEA29Y, a high-affinity variant of CTLA4-Ig 
has already been shown to exhibit immunosuppressive proper-
ties.  
Methods: Islet-like clusters from neonatal pigs expressing 
LEA29Y under the control of the porcine insulin promoter or 
from wild-type pigs were isolated, cultured for 6 days in vitro, 
and subsequently transplanted under the kidney capsule of 
streptozotocin-diabetic NOD-scid IL2Rgammanull (NSG) mice. 
The graft function was assessed by intraperitoneal glucose tol-
erance testing (ipGTT) after development of normoglycemia. 
LEA29Y was determined applying immunohistochemical meth-
ods and a self-developed ELISA. 
Results: Beta cell-specific transgene expression was detectable 
in neonatal pig pancreas as well as in grafts of murine recipi-
ents. Mice of both transplantation groups (TxLEA, Txwt) devel-
oped normoglycemia within 3-8 weeks after transplantation 
without abnormal blood glucose excursions during the ongoing 
period of examination. Blood glucose levels in the fasting state 
as well in response to intraperitoneal glucose application were 
comparable in both, TxLEA and Txwt, and were even slightly di-
minished as compared to untreated normoglycemic NSG con-
trol mice (p<0.01). Determination of graft-derived insulin se-
cretion revealed glucose-induced porcine insulin secretory re-
sponse to be adequate to compensate for the lacking endoge-
nous insulin secretion. Furthermore, mice transplanted with 
LEA29Y transgenic islet clusters displayed a glucose-
responsive LEA29Y release from the graft in subtherapeutic 
concentrations.  
Conclusions: The present data demonstrate that islet clusters 
from a newly generated LEA29Y transgenic pig model can re-
verse diabetes in immunodeficient mice after in vivo matura-
tion towards a metabolically functional endocrine tissue. In 
ongoing experiments, mice are reconstituted with human 
PBMCs to elucidate the potential of LEA29Y to inhibit xenoge-
neic human-anti pig graft rejection.  
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O-110 
 
Porcine marginal mass islet engraftment is facilitated 
by the caspase inhibitor IDN6556 
 

M.D. McCall, A. Maciver, T. Kin, R. Pawlick, R. Edgar, A.M.J. 
Shapiro 
 

University of Alberta, Edmonton, Canada 
 

Objective: Strategies to prevent early post-transplant islet 
loss and to enhance islet engraftment are actively being 
sought. We have previously shown that the caspase inhibitor 
IDN6556 can enhance islet engraftment in a mouse model 
through prevention of apoptosis. IDN6556 is a promising can-
didate for clinical islet transplantation due to the high portal 
vein concentrations after oral administration. Here we aim to-
further study this compound in a large animal (porcine) islet 
transplant model.  
Methods: Yucatanporcine were subjected to total pancreatec-
tomy with marginal mass islet autotransplantation (1000-1500 
IE/kg) into the portal vein. Pigs were treated with either 
IDN6556 20mg/kg orally bid (N=7) or vehicle (N=6) for one 
week post-transplant. Transplanted pigs were monitored as per 
ourpostoperative protocol including blood glucose sampling, 
insulin administration, pain control and enoxaparin for throm-
bosis prophylaxis. At one month after islet transplantation, 
pigs underwent a glucose tolerance test and arginine stimula-
tion to assess islet function. Liver samples were collected for 
histology.  
Results: There were nosignificant differences between the two 
groups with respect to cold ischemic time, islet viability, func-
tion or score. Pancreatectomy was complete in allcases (no in-
sulin response to an arginine bolus after pancreatectomy). 
Pigsreceiving the caspase inhibitor displayed lower post-
transplant daily blood glucose levels and a significantly higher 
proportion achieved euglycemia (100%vs 33.3%, p<0.05 by Kap-
lan Meier). While there was no significant difference in glucose 
tolerance at one month, the group treated with IDN6556 dis-
played asignificantly higher acute insulin response to an argin-
ine bolus (p<0.05).  
Conclusion: The caspaseinhibitor IDN6556 improves mar-
ginal mass islet engraftment in a porcine model of diabetes. 
This data, in combination with our prior small animal results, 
demonstrates the effectiveness of this compound in preserving 
the transplanted islet mass.  
 
  
O-111 
 
Managing potential zoonotic infections in swine-to-
human islet xenotransplants 
 

O. Garkavenko, D. Nathu, S. Wynyard, K. Durbin, R.B. Elli-
ott 
 

Living Cell Technologies, Auckland, New Zealand 
 

Inxenotransplantation the area of concern is the diseases that 
may be transmittedto the recipient via the donor’s tissue.  
Objective: The main objective of the study was to assess the 
microbiological safety of swine-to-human islets xenotransplan-
tation in donor pigs and 14 Type 1 diabetic patients in the New 
Zealand clinical trial. 
Method: Directmethods for zoonotic pathogensidentifications 
such as PCR and High Resolution Melting Analysis (HRM) has 
beenused in the study. The pathogen screening list for donor 
pigs includes 22 pathogens. Cellcultures susceptible for eco- 
and xenotropic pig endogenous retrovirus (PERV) such as HEK 

293, MV1LU, ST. IOWA were used to assess infectious charac-
teristics of the virus. Fourteen diabetic patients were trans-
planted with alginate/polyornithine microencapsulated neona-
tal porcine islets with doses from 5000IEQ to 20000IEQ/kg. 
The patients were tested for the evidence of the xenotic infec-
tions at multiple time points by PCR using HRM and serology 
assays for swine infectious agents including PERV. 
Results: Large scale pre-clinical monitoring of the New Zea-
land pig population has been performed. A suitable source herd 
for islet transplantation has been identified and maintained. 
Donor pigs used in the study were free fromall tested poten-
tially xenotic agents including infectious PERV. Assays for pig 
viruses have been developed and implemented in long-term 
patient follow-up. Both qPCR and serology assays for PERV 
and all other pig viruses did not show any evidence of infec-
tious agents’ transmission in swine-to-human xenotransplanta-
tion. 
Conclusions: Extensive monitoring program for screening of-
swine pathogens was developed and implemented for the New 
Zealand pig population. The program is successful in identify-
ing and maintaining the donorherd as suitable for islet trans-
plantation. Assays for swine viruses identification have been 
used to screen patients following islet xenotransplantation. 
There was no evidence of swine infection transmission. 

 
  
O-112 
 
Gal knock-out pig islets can modulate the humoral re-
sponse after the transplantation of macroencapsulated 
pig islets in diabetic primates 
 

Y. Igarashi, S. Veriter, P. Gianello, D. Dufrane 
 
Université catholique de Louvain, Laboratory of Experimental 
Surgery, Brussels, Belgium 
 

Objective: This work investigated the use of alpha, 
1,3galactosyl transferase-knockout (Gal-KO) pig as a source of 
islets for “Macroencapsulated pig islets xenotransplantation in 
diabetic primates”.  
Methods: Streptozotocin-induced diabetic Cynomolgus pri-
mates (n=6) were transplanted (without any immunosuppres-
sion) with (i) free-pig islets ( Gal-KO, n=1 and native Gal+ is-
lets, n=1) transplanted under the kidney capsule/muscle and 
(ii) macroencapsulated pig islets (Gal-KO, n=2 and native Gal+ 
islets, n=2) transplanted in the subcutaneous tissue. Blood glu-
cose metabolism was weekly followed. Immunohistochemistry 
for Insulin/CD3/CD68/C3d was performed at day 7/14 and 
30/60 post-transplantation for free-/ and macroencapsulated 
pig islets, respectively. Flow cytometry analysis (for anti-pig 
antibodies and cytotoxicity) and ELISA assays (for Gal-
antibody specificity) were also performed on the primate sera 
at day 0/30/60/90 post-transplantation.  
Results: Isolated Gal-KO pig islets did not stained by Isolectin 
B4 in contrast to native Gal+ islets (beta and endothelial cells). 
The transplantation of free- Gal KO pig islets did not elicit an 
increase of preformed anti-pig IgG antibodies in contrast to 
Gal+ islets (MFI: 1336.3 vs. 50.1 at day 30 post-
transplantation, respectively) associated with no specificity 
against Gal epitope. Viable pig islets with insulin staining and 
no CD3/CD68 infiltration/C3d deposition was found, at day 7 
post-implantation, for free Gal-KO pig islets in contrast to 
massive cellular infiltration, complement deposition without 
living Gal+ pig islets. Free Gal-KO pig islets destruction was 
observed, at day 14 post-transplantation, by mainly CD3 infil-
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tration. A significant lower increase of preformed anti-pig IgG 
antibodies was found for primates transplanted with macroen-
capsulated Gal-KO pig islets in comparison to Gal+islets (MFI: 
99.7 ± 6.3 vs. 509.9 ± 130.3 at day 30, respectively) with a 
lower specificity for the Gal epitope (absorbance at 0.15 ± 0.09 
vs. 0.45 ± 0.11, respectively).  
Conclusions: The use of Gal-KO pig islet can significantly re-
duce the humoral response elicited by encapsulated pig islets.  
 
 
  
O-113 
 
Cryo-isolation: A novel new method for enzyme-free iso-
lation of pancreatic islets involving in situ cryopreser-
vation of islets and selective destruction of acinar tissue 
 

M.J. Taylor, S.C. Baicu 
 

Cell and Tissue Systems, N. Charleston, USA 
 

Objective: A critical component of treating Type I diabetes by 
transplantation is the availability of sufficient high quality is-
lets. Currently, islets can only be obtained by reliance upon 
expensive, inconsistent and toxic enzyme-digestion processes. 
As an alternative we hypothesize that cryobiological techniques 
can be used for differential freeze destruction of the pancreas 
(Px) to release islets that are selectively cryopreserved in situ. 
Methods: Pancreases were procured from juvenile pigs using 
approved procedures. The concept of cryo-isolation is based on 
differential processing of the pancreas in 5 stages: 1. Infiltrat-
ing islets in situ preferentially with a cryoprotectant (CPA) 
cocktail via antegrade perfusion of the major arteries. 2. Retro-
grade ductal infusion of water (or saline) to fully distend the 
gland. 3. The entire Px was frozen solid to -160°C and stored in 
liquid nitrogen. 4. The frozen pancreas was mechanically 
crushed and pulverized into small fragments. 5. The frozen 
fragments were thawed, filtered and washed with RPMI 1640 
culture medium to remove the CPA. Finally, the filtered efflu-
ent (cryo-isolate) was stained with dithizone for identification 
of intact islets and samples were taken for static glucose-
stimulated insulin release assessment.  
Results: As predicted the cryo-isolate contained small frag-
ments of residual tissue comprising an amorphous mass of aci-
nar tissue with largely intact embedded islets (figure). The de-
gree of cleavage of the cryoprotected islets from the freeze-
destroyed exocrine cells was variable. Islets were typically lar-
ger than their counterparts isolated from juvenile pigs using 
conventional enzyme-digestion techniques. Functionally, the 
islets from replicate cryo-isolates responded to a glucose chal-
lenge with a mean stimulation index = 3.3±0.7 (n=3). 
Conclusion: An enzyme-free method of islet isolation relying 
on in situ cryopreservation of islets with simultaneous freeze-
destruction of acinar tissue is feasible and proposed as a new 
and novel method that avoids the problems associated with 
conventional collagenase digestion methods.  
 

 

O-114 
 
Comparison of serum insulin levels in homozygous vs 
heterozygous transgenic tilapia expressing a humanized 
tilapia insulin gene as well as demonstration of lifelong 
stable human insulin expression 
 

J.R. Wright Jr 1, O. Hrytsenko 2, B-Y. Xu 3, R. Krause 4, B. Po-
hajdak 2, R.V. Rajotte 3, G.R. Rayat 3 

 
1 University of Calgary, Pathology & Laboratory Medicine, Cal-
gary, Canada; 2 Dalhousie University, Halifax, Canada; 3 Uni-
versity of Alberta, Edmonton, Canada; 4 Calgary Laboratory 
Services, Calgary, Canada 
 

Objective: Transgenic tilapia expressing a "humanized" tila-
pia insulin gene were produced for islet xenotransplantation 
(Transgenic Res. 13:313-323, 2004). For complex reasons, addi-
tional work was not done for ~5 years. Breeding has been re-
established and young homozygous and heterozygous fish pro-
duced. We also have very old, massive non-fertile fish. Since 
transient transgene expression is common in attempts to pro-
duce over-expression or novel expression of proteins in large 
commercially important fish species, we tested if our very old 
fish still produce human insulin. We also compared human in-
sulin and serum glucose levels in homozygous and heterozy-
gous younger fish. 
Methods: Fasting serum was obtained from: (Group-1) 69 6-8 
year old F1 and F2 transgenic fish (zygosity unknown) with no 
living offspring, (Group-2) 26 2 year old heterozygous F2’s de-
rived from a single mating of two heterozygous F1 fish, and 
(Group-3) 14 1-2 year old homozygous fish (7 were Group-2 
siblings/7 were F3’s derived from mating two homozygous F2 
siblings). Serum insulin and glucose levels were measured by 
Calgary Laboratory Services using the Abbott Axsym mi-
croparticle enzyme immunoassay and Roche Modular P 
hexokinase methods, respectively. Mean values were compared 
by unpaired T-test. 
Results: Mean (+/- SD) serum insulin levels (pmol/L), serum 
glucose levels (mmol/L), and fish body weights (grams) were as 
follows: Group-1, 32.42±42.45 / 2.83±1.2 / 2372.2±779.5; 
Group-2, 58.86±50.3 / 4.29±1.33 / 603.35±164.5; Group-3, 
141.24±78.9 / 4.04±1.09 / 625.28±180.63 
Conclusions: First, in young transgenic fish, human insulin 
levels are significantly higher in the homozygous group 
(p=0.00025), but serum glucose levels are not different 
(p=0.55161). Second, human insulin expression is lifelong as 
the maximum lifespan for this species is 9 years 
(http://www.fishbase.org/summary/SpeciesSummary.php?id=2). 
Stable expression of insulin for >8 years far exceeds our expec-
tations and supports the premise that transgenic tilapia islets, 
after further improvements, could become a viable donor 
source for clinical islet xenotransplantation. 
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MO-115 
 
Metabolic syndrome and solitary pancreas transplanta-
tion: role for statin therapy 
 

J. Scalea, R. Barth, S. Fayek, J. Bromberg, B. Philosophe, S. 
T. Bartlett, M. Cooper 
 

University of Maryland, Surgery, Div. of Transplantation, Bal-
timore, USA 
 

Introduction: Statin use following renal allotransplantation 
improves long-term outcome and reduces the incidence of 
glomerulonephritis. Additionally, statin use decreases the inci-
dence of the metabolic syndrome commonly seen in diabetic 
patients. With both an anti-inflammatory and cardio-protective 
effect, statins may also improve outcomes in pancreas trans-
plantation.  
Methods: A retrospective review at a single institution was 
undertaken. Patients that underwent solitary pancreas trans-
plantation were identified. Multiple data points including re-
cipient and donor demographics, patient and graft outcomes, 
and early use of statins were collected. Statistical analysis was 
performed using the student’s T-test.  
Results: Sixty-eight (68) patients underwent solitary pancreas 
transplantation within the study period. 54% were female, 
mean recipient age was 41.6 years, and mean donor age was 
24.2 years. Thirty-three (33) patients underwent PAK versus 
PTA. Eighteen patients (26%) were already on, or were pre-
scribed, a statin at the time of hospital discharge; of these 9 
received atorvastatin, 7 received simvastatin, and 2 received 
pravastatin. Mean BMI for those on a statin was 29.4 kg/m2 vs 
25.1 kg/m2 for those without (p=0.04). One-year death censored 
graft-survival was 81.25% for those that were on statins vs. 
72.9% for those without (p=NS). Five-year graft-survival was 
also 11.7% higher in the statin group. Excluding patients with 
early graft loss (< 600 days) mean graft-survival was 646 days 
longer for patients receiving statins, with fewer cardiac events 
(p=0.02). For those with chronic rejection (n=9), mean graft 
survival of those on a statin was 309.5 days longer vs those 
without. Additionally, graft-survival was a mean of 575 days 
longer for patients that received atorvastatin vs no lipid-
lowering agent (p=NS).  
Conclusions: The use statins in the solitary pancreas trans-
plant patient demonstrates both early anti-inflammatory ef-
fects and long term cardiovascular protection through preven-
tion of the metabolic syndrome. 
 

 

MO-116 
 
Outcomes after acute rejection in pancreas transplanta-
tion  
 

M. Dong, A. Parsaik, N. Rostambeigi, W Kremers, P. Dean, R. 
Abraham, M. Prieto, M. Stegall, Y. Kudva 
 

Mayo Clinic, Rochester, MN, USA 
 

Objective: To evaluate the incidence, risk factors and out-
comes of biopsy proven treated acute rejection (AR) among re-
cipients of all three kinds of pancreas transplantation (PT).  
Methods: We performed a retrospective review of all adult pa-
tients who received PT at our institution from 01/01/1998 to 
12/31/2009. Late acute rejection (LAR) referred to the first epi-
sode of treated AR after 12 months of PT. 
Results: Simultaneous pancreas and kidney (SPK), pancreas 
transplantation alone (PTA), and pancreas after kidney (PAK) 
transplantations were performed in 59 , 70, and 119 patients, 
with 52% males and mean age 43.7 ± 8.9 years. 88% of recipi-
ents received induction therapy with rabbit anti-thymocyte 
globulin (ATG), and 9% received OKT3. Tacrolimus, mycophe-
nolate mofetil and prednisone were used as maintenance im-
munosuppressants after PT. Overall, 68 patients developed 108 
episodes of AR during the median follow up of 6.3 (IQR 3-9) 
years, and 25 experienced more than one episode. The cumula-
tive incidence of AR at 1, 2, and 5 years post transplant was 
16%, 21%, and 30%. 43 % of first AR episodes occurred within 
the first six months after PT. The only variable significantly 
associated with recurrent AR was the type of transplantation 
with highest burden in PTA (P=0.0002). 28 patients experi-
enced 42 episodes of LAR. The cumulative incidence of LAR at 
2, 3 and 6 years post transplant was 5%, 6%, and 15%. LAR 
was associated with an increased risk of graft failure 
(HR=4.91, P<0.0001), while AR developing within 12 months 
post PT was associated with a borderline increased risk 
(HR=1.768, p=0.072). Pancreas graft survival was significantly 
lower in patients with LAR than that of AR within 12 months 
(P=0.014).  
Conclusion: LAR was associated with an increased risk of 
pancreas graft failure.  
 

  
MO-117 
 
Protocol biopsies and early detection of rejection im-
prove pancreas transplant outcomes in the preuremic 
diabetic recipient 
 

R.H. Lee, A.M. Posselt, M. Tavakol, R. Hirose, S.M. Kang, S. 
Feng, B. Hynson, S. Gustafson, C.E. Freise, P.G. Stock 
 

UCSF, San Francisco, USA 
 

Objective: Overall graft survival in preuremic diabetics re-
ceiving pancreas transplants (PTA) is compromised by high 
rejection rates. Furthermore, high doses of calcineurin inhibi-
tors (CNIs) required to prevent/treat rejection can cause sig-
nificant deterioration in renal function. To address these is-
sues, we adopted a strategy of aggressive, non-nephrotoxic im-
munosuppressive therapy with protocol biopsies to identify and 
treat early rejection. 
Methods: Between 2001 and 2010, 24 PTAs were performed in 
preuremic type 1 diabetics with documented hypoglycemic un-
awareness. Induction immunotherapy consisted of Thymo-
globulin (6mg/kg). Maintenance included low-dose tacrolimus 
(trough levels 7-10ng/ml for 3 months, then 3-5ng/ml), myco-
phenolate mofetil, sirolimus (trough levels 5-7ng/ml) and pred-
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nisone (5mg QD). Protocol biopsies were performed at 3-6 
months or for clinical indication. Moderate-severe rejection was 
treated with a second course of Thymoglobulin, whereas mild 
rejection was managed with steroid recycling and dosage esca-
lation of myfortic and tacrolimus. Graft failure was defined as 
return to insulin therapy. UCSF graft survival rates after PTA 
were compared to national data. 
Results: Our 1, 3, and 5 year patient and graft survival were 
significantly better than the national average (figure). 
Creatinine remained stable during the average follow-up pe-
riod of 46.6 ± 6.8 months. Rejection-free survival in our cohort 
was 34% at 5 years (95% CI 14.7%-54.6%, figure), with the ma-
jority of rejections occurring within the first 6 months. Out of 
the 12 protocol biopsies that were successfully performed, 7/12 
(58%) pts had evidence of rejection. 4/5 (80%) of clinically indi-
cated biopsies had rejection. 
Conclusions: We demonstrate that aggressive immunosup-
pression and close monitoring with protocol biopsies improves 
graft survival in this PTA group. In addition, use of low-dose 
CNIs helps prevent deterioration of native renal function. Ad-
vances in immunosuppression and monitoring will continue to 
improve graft longevity and outcomes making PTA a viable 
treatment option for preuremic type 1 diabetes. 
 

 
 
 

MO-118 
 
Influence of native kidney biopsy on the decision be-
tween pancreas transplantation alone and pancreas-
kidney transplantation 
 

M. Perosa, R.A. Oliveira, H. Noujaim, L.T. Mota, J.R. Branez, 
L.E. Ianhez, A.P. Trevizol, J.W. Teixeira, D. Martini, D. Mal-
heiros, T. Genzini 
 

HEPATO, Organ Transplantation, São Paulo, Brazil 
 

The functional tests such as creatinine clearance (CCl) or pro-
teinuria may be erratic and inaccurate, particularly for type 1 
diabetics with intermediate renal dysfunction (“gray zone“). 
Objective: Establish the role of native kidney biopsy (NKB) in 
patients who will be submitted to pancreas transplantation 
(PT) and have intermediate renal dysfunction. 

Methods: We analyzed 13 type 1 diabetic patients (8 female, 
mean age of 36 years, ranging from 26 to 60) referred to PT in 
whom a NKB was performed. The indication of NKB was a CCl 
range of 35-80ml/min and/or proteinuria >1g/24hours after 
several samples collected. NKB was guided by ultrasound and 
glomerular and interstitial fibrosis were considered as the most 
important and irreversible changes. A fibrosis index below 20% 
was considered mild and above 20% as severe kidney injury. 
The histological findings were correlated to the final clinical 
decision in each case and patients were distributed among 3 
groups: A= PTA performed; B=SPK or KTA performed; C= 
Stand by patients (on waiting list or just being followed). 
Results: The average CCl was 52.7ml/min (37-76ml/min) and 
proteinuria was 2.58g/24h (0.15-6.6g/24h). Eight NKB were 
considered severe and 5 mild. Two patients were included in 
Group A, 3 in B and 8 in C. In eleven patients (85%), NKB 
strongly influenced the final clinical decision and in 2, although 
a mild result was obtained, the clinical decision was against 
PTA due to clinical and functional deterioration during the fol-
low-up. Importantly, in the 8 cases with severe kidney injury 
on NKB, a PTA was avoided and these patients were either 
submitted to SPK, KTA or have been at close follow-up for a 
future SPK.  
Conclusions: NKB was very predictive of kidney evolution 
and strongly influenced the final clinical decision in 85% of pa-
tients assessed for PT with intermediate renal dysfunction. 
 
  

MO-119 
 

Portal-enteric drainage by retrocolic approach versus 
systemic-bladder drainage in solitary pancreas trans-
plants. Clinical and immunological outcome of 87 pa-
tients 
 

M. Perosa, H. Noujaim, L.T. Mota, J.R. Branez, L.E. Ianhez, 
R.A. Oliveira, P.H.F. Amaral, J.E. Vetorazzo Filho, T. Genzini 
 

HEPATO, Organ Transplantation, São Paulo, Brazil 
 

Solitary pancreas transplants (PT) are tradionally more immu-
nogenic and therefore represent a good clinical model for com-
parative evaluation of immunological outcomes among differ-
ent surgical techniques. 
Objective: We retrospectively analyzed clinical and immu-
nological outcomes in patients submitted to PT with portal-
enteric (PE) by retrocolic approach versus systemic-bladder 
(SB) drainage. 
Methods: Eighty-seven patients were studied after solitary 
PT, including 50 (37 PAK and 13 PTA) with SB drainage from 
jan/2006 to oct/2008 and 37 (30 PAK and 7 PTA) with PE 
drainage from oct/2008 to feb/2011. All patients were immuno-
suppressed with thymoglobulin, tacrolimus, mycophenolate 
sodic and steroids. 
Results: Donor and recipient demographic, donor cause of 
death, PTA/PAK distribution and occurrence of retransplants 
were similar between the two groups. Cold ischemia time was 
shorter in EP group (13.5h X 15.3h for SB, p=0.0004). 1-Year 
patient and pancreas graft survival were similar between EP 
and SB groups, 100% x 97.9% and 81.1% x 84% respectively. 
Acute rejection incidence was higher in SB group (28.5% x 
16.2%), albeit not significant (p=0.07). Chronic rejection was 
significantly higher after SB transplants ( 22% x 5.4%, 
p=0.013).  
Conclusions: The PE method of PT can achieve excellent pa-
tient and graft outcomes and seems to have lower rates of 
acute and chronic rejection, although a shorter cold ischemia 
time and follow-up were verified in this group.  
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MO-120 
 
Portal v. sytemic drainage of solitary pancreas trans-
plantation: new views on old concepts 
 

M. Cooper, J. Scalea, R. Barth, S. Fayek, J. Bromberg, B. Phi-
losophe, S. Bartlett 
 

University of Maryland School of Medicine, Surgery, Balti-
more, USA 
 

Objective: Venous outflow in pancreas transplantation may be 
via the systemic (SV) or portal (PV) circulation. Initial reports 
from our institution demonstrated improved graft survival via 
PV thought due, in part, to decreased incidence of acute rejec-
tion. As technical and immunologic improvements have been 
made over last decade, a review of outcomes between these 
methods was necessary.  
Methods: A retrospective analysis was undertaken to evaluate 
various outcome variables for patients that underwent pan-
creas transplantation over the last 10 years (2000-2010). Cox 
regression and student’s t-test was used to determine signifi-
cance.  
Results: Sixty-five patients were evaluated. 18 patients un-
derwent systemic drainage; 15 via iliac vein, 3 via IVC, and 47 
underwent portal drainage via the SMV. 11/18 patients that 
underwent SV had a prior transplant (pancreas or kidney). 
Overall mean recipient age was 46.7 yr, mean donor age was 
24.1 yr, mean BMI at transplant was 26.1 kg/m2 and 53.8% 
were women without statistical differences between groups. 
CIT (mean 19.4 hrs) and degree of HLA mismatch was also 
similar between groups. All patients received Thymoglobulin 
induction and equivalent maintenance IS. Overall one-year 
graft survival for patients was 89.4%; four patients (4PV) lost 
grafts due to early acute rejection, and 5 grafts (4PV, 1SV) lost 
to thrombosis. Seven grafts required pancreatectomy; all were 
PV. Rates of acute rejection were 17% SV v 21% PV (p=NS). 
Mean graft survival was 2.10 yr longer for patients that had 
PV vs. SV (p<0.01). Overall mean serum creatinine pre-
transplantation was 1.09 mg/dL vs. 1.45 mg/dL (p<0.01) at 4.1 
+2.3 yrs. There were no statistically significant differences in 
creatinine between PV v SV at any point.  
Conclusion: Despite equivalence in overall allograft rejection 
and an increased rate of early technical complications with PV, 
a survival advantage continues to be demonstrated in PV solid 
organ pancreas transplant recipients.  
 
  
MO-121 
 
Should all type 1 diabetic patients (T1DM) undergo car-
diac angiography for transplant evaluation? 
 

A. Selek, V. Vidyasagar, M. Maha, J. Odorico, A. Djamali, G. 
Leverson, H. Sollinger, J. Pirsch 
 

UW Madison, Surgery, Wisconsin, USA 
 

Objectives: Cardiovascular disease is the leading cause of 
death after transplantation. Optimal work-up remains contro-
versial. Since 2005, we have performed cardiac catheterization 
for all T1DM patients ≥35y unless deferred by the selection 
committee. Here, we ask: is pre-transplant cardiac stress test-
ing predictive of cardiac outcome and are cardiac angiography 
findings associated with post-transplant graft/patient survival? 
Methods: We conducted a retrospective analysis of 174 T1DM 
patients (mean age 41.8y) with no known coronary artery dis-
ease who received kidney-pancreas (SPK, n=150) or kidney 
transplant alone (n=24). Of these, 85 patients (75 SPK, 10 kid-

ney alone) had at least one stress test (stress echo, exercise 
or pharmacological nuclear) followed by cardiac catheteriza-
tion. We reviewed performance measures for various stress 
tests (sensitivity, specificity, PPV, NPV). Transplant outcomes 
were measured based on coronary angiography findings (≥70% 
occlusive disease) by Kaplan Meier analysis. 
Results: Stress testing has poor sensitivity for all recipients 
but has a high NPV (table). Patient survival was comparable 
between all T1DM and SPK recipients. Overall, patient/graft 
survival is better in patients who had cardiac catheterization 
although this was not statistically significant. Patients who did 
not undergo pre-transplant coronary angiography experienced 
the highest rate of mortality in the first year of transplanta-
tion. 
Conclusion: Stress testing has low sensitivity and PPV, mak-
ing it a poor screening test. Therefore, we recommend pre-
transplant evaluation by coronary angiography to improve the 
mortality post transplantation in T1DM patients. 
 

 All 
Stress 
Test  

Stress 
Echo  

Exercise 
Nuclear  

Pharm. 
Nuclear 

All T1DM (n=85) 
(SPK and Kid-
ney)  

n=86 n=16 n=24 n=46 

SPK (n=75) n=76 n=12 n=24 n=40 
All 26.7 0 50 27.3 Sensitivity 
SPK 18.2 0 50 12.5 
All 80 86.7 86.4 71.4 Specificity 
SPK 81.3 90.9 86.4 71.9 
All 22.2 0 25 23 PPV 
SPK 14.3 0 25 10 
All 83.6 92.9 95 75.8 NPV 
SPK 85.3 90.9 95 76.7 

 
 

 
MO-122 
 
Beta cell replacement therapy for HIV infected patients 
with renal failure secondary to type 1 diabetes mellitus 
 

G.R. Roll, R.H. Lee, A.M. Posselt, C.E. Freise, S.M. Kang, R. 
Hirose, S. Feng, B. Hynson, P.G. Stock 
 

UCSF, San Francisco, USA 
 

Objective: The approach to beta cell replacement therapy with 
pancreas or islet transplantation in HIV+ type 1 diabetic pa-
tients (pts) has been conservative due to concerns that aggres-
sive immunosuppression required for transplants (txs) may 
exacerbate their already immunocompromised condition. We 
report a pilot trial of beta cell replacement therapy after kidney 
(IAK) and simultaneous pancreas kidney (SPK) txs in HIV+ 
type 1 diabetic pts with end stage renal failure. 
Methods: Six HIV+ pts with CD4+ counts >200 cells/ml and 
undetectable HIV viral loads on a stable anti-retroviral regi-
men underwent SPK (n=4) or IAK (n=2). Renal function in IAK 
pts were stable for >5 years. One IAK pt received anti-IL25 
induction. The rest of the pts received Thymoglobulin (Thymo) 
induction and maintenance immunotherapy with CSA or tac-
rolimus, mycophenolate mofetil, and prednisone. >5,000 islet 
equivalents/kg were infused by percutaneous portal emboliza-
tion at each infusion. 
Results: All 4 SPK pts had excellent function of both organs 
and remained independent of insulin and dialysis. Two SPK 
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pts had biopsy proven rejection of the pancreas, and 1 pt re-
quired a second course of Thymo and subsequently developed 
BK infection. This resolved with immunosuppression reduc-
tion. Both IAK pts required 2 islet infusions. One remains insu-
lin independent >3 years from tx and the other was never insu-
lin independent. Renal function remained stable in all pts. 
CD4+ counts returned to baseline by 1 year following lympho-
depletion. 
Conclusions: Type 1 diabetic pts with well controlled HIV tol-
erate the intensive lymphocyte depleting induction therapy 
required for SPK or IAK. Although there has been 1 opportun-
istic infection following treatment for pancreas rejection, ade-
quate prophylaxis against infections has been largely success-
ful in providing protection until CD4+ counts return to base-
line. Well controlled HIV+ type 1 diabetic pts with renal failure 
should be candidates for beta cell replacement therapy with 
SPK or IAK. 
 

 
 
 
MO-123 
 
Efficacy of pancreas transplantation: impact on glyce-
mic control, cardiovascular outcomes and survival 
 

Y. Kudva, A. Parsaik, M. Dong, N. Rostambeigi, W. Kremers, 
P. Dean, F. Cosio, M. Prieto, M. Stegall 
 

Mayo Clinic, Rochester, MN, USA 
 

Objective: To evaluate the efficacy of pancreas transplanta-
tion (PT) by measuring it’s impact on severe hypoglycemia 
(SH), diabetic ketoacidosis (DKA), glycemic control and cardio-
vascular outcomes.  
Methods: 252 patients underwent PT (simultaneous pancreas-
kidney 60, pancreas alone 71, and pancreas after kidney trans-
plants 121) at our institution between 01/01/1998 and 
12/31/2009. PT was considered fully functional (FF) if normal 
C-peptide, HbA1c < 7%, FPG<126mg/dl, and not on any anti-
hyperglycemic treatment (AHT); as partially functional (PF) if 
C-peptide was > 200 pmol/L, and on AHT; and as complete al-
lograft failure (CF) if C-peptide < 200 pmol/L with AHT.  
Results: Mean age was 43.9±9 years with 53% males. Median 
follow up was 6.3 (IQR 3-9) years. At last follow up 168 pa-
tients had FF graft, 48 PF, and 36 had CF. The cumulative in-
cidence for PF is 12%, 17%, and 29% at 1, 2, and 5 years. The 
cumulative incidence for CF is 5%, 7%, and 14% at 1, 2, and 5 
years. 8 patients experienced 10 episodes of DKA which dif-
fered according to graft failure status (p=0.003) (PF vs FF HR 
[Hazard Ratio] = 14.5, p=0.036; CF vs FF HR=66.4, p<0.001) 
after adjusting for age, gender, and transplant type. SH was 
experienced by 21 patients and differed between graft failure 

status groups (p<0.001) (PF vs FF HR=95.9, p<0.001; CF vs FF 
HR=257.3, p<0.001; CF vs PF HR=4.2, p=0.041) after covariate 
adjustment. Cardiovascular events (CV) occurred in 73 pa-
tients and were similar between groups (p=0.160) after covari-
ate adjustment. Adjusted patient survival was different overall 
according to graft status (p<0.001), but the pair wise differ-
ences were only significant between CF and FF (CF vs FF 
HR=3.95, p<0.001; PF vs FF HR=1.99, p=0.058; CF vs PF 
HR=1.99, p=0.118).  
Conclusion: Fully functioning pancreas allograft significantly 
decreases the risk of metabolic emergencies.  
 
  
MO-124 
 
Alemtuzumab induction in pancreas transplantation 
 

A. Rathnasamy Muthusamy 1, A. Vaidya 1, S. Sinha 1, I. 
Quiroga 1, J. Gilbert 1, S. Reddy 1, E. Sharples 2, P. Friend 3 

 
1 Oxford Transplant Centre, Transplant Surgery, Oxford, U.K.; 
2 Oxford Transplant Centre, Transplant Nephrology, Oxford, 
U.K.; 3 University of Oxford, Oxford, U.K. 
 

Objective: Alemtuzumab is a humanized anti-CD52 depleting 
antibody witheffects on T & B lymphocytes. The efficacy and 
safety of alemtuzumab-based immunosuppression and its abil-
ity to achieve steroid-free maintenance was analyzed retrospec-
tively.  
Methods: 407 consecutive pancreas transplants performed 
withsystemic-enteric drainage between June 2004 and Febru-
ary 2011 were analyzed. Patients received alemtuzumab 30mg 
on day 0 & 1 with methyl prednisolone 500mg, and tacrolimus 
(target trough 8-12 ng/ml) & Mycophenolate mofetil (1-
1.5g/day) as maintenance immunosuppression. Patient, graft 
survival andcomplications were analyzed.  
Results: 390 of the 407 pancreases (96%) received alemtuzu-
mab induction resulting in 288 SPK, 55 PTA, and 47 PAK in-
cluding 9 re-transplants. 50 grafts(13%) originated from DCD. 
Median (range) recipient age and BMI were 43 years(23-67) & 
23(16.5-37). Median cold ischemia was 11 hrs 30 min and hos-
pital stay, 14 days. With 32-month median follow-up (range 1-
80), overall patient, pancreas and kidney graft survival were 
93%, 82% and 88%. DGF occurred in 15%of kidneys & 4% pan-
creases. Pancreas grafts were lost to chronic rejection(5%), 
DWFG (5%), pancreatitis (3%), thrombosis (2%, mostly DCD), 
bleeding (0.5%), leak (0.5%), and staple failure (0.5%). Renal 
grafts were lost to DWFG (5%), thrombosis (2%), rejection (2%), 
non-function (0.7%), BKV (0.2%), and PTLD (0.2%). Rejection 
episodes (11%) were treated with corticosteroids; 2% devel-
opedvascular rejection. 25% recipients had reoperations. Other 
complications include neutropenia (2.6%), viral (CMV 3.6%, 
varicella zoster 1.3%, herpessimplex 0.5%), bacterial (6.4%), 
and fungal (4%) infections. PTLD occurred in0.7%. 40 patients 
(10%) received single dose only (bleeding- 4%, low platelets - 
1.5%, rash – 1.5%, age >60– 1.5%, others – 1.5%). 89% recipi-
ents never received any maintenance steroids.  
Conclusion: Our results suggest that alemtuzumab is safe 
and efficacious, enabling steroid free maintenance in 89% of 
pancreas transplant recipients.  
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MO-125 
 
Combined pancreatic islet and kidney transplant in a 
child with unstable type 1 diabetes and end-stage renal 
disease 
 

A. Posselt1, M. McEnhill1, S. Gitelman2, S. Adi2, J. Brennan1, 
P. Stock1, A. Portale2 

 
1 University of California, San Francisco, Department of Sur-
gery, San Francisco, USA; 2 University of California, San Fran-
cisco, Department of Pediatrics, San Francisco, USA 
 

Objective: Although pancreatic islet transplantation is not a 
treatment option in children with type 1 diabetes mellitus 
(DM) due to the risks of the procedure and immunosuppres-
sion, it may be an option in children with both DM and end-
stage renal disease (ESRD) undergoing kidney transplantation, 
since the islets can be infused at the time of kidney transplant 
and immunosuppression is needed for the renal allograft.  
Methods: A 6 year-old, 18.5 kg boy with ESRD due to congeni-
tal renal hypoplasia, unstable type 1 DM and growth failure 
received a living-donor kidney transplant. The organ was im-
planted into the abdomen. During the procedure, pancreatic 
islets (450,000 islet equivalents) isolated from a deceased donor 
were infused into the liver via portal vein cannulation. Immu-
nosuppression consisted of induction with thymoglobulin and 
daclizumab and steroid free maintenance with tacrolimus and 
mycophenolate.  
Results: Renal function remains excellent more than 2.6 years 
after transplant (GFR=123 ml/min/1.73 m2). Post-transplant C-
peptide secretion was robust through the first 6 months but 
slowly declined thereafter (Figure). Exogenous insulin re-
quirements varied inversely with C-peptide levels, with months 
5-6 being insulin free. HLA antibodies against the kidney do-
nor remained undetectable; antibodies against the islet donor 
were detected at 12 months post-transplant. Growth velocity 
increased from 2 cm/yr before, to 11 cm/yr at 12 months after 
transplant. Glucose control remains significantly improved, 
with a recent HbA1c being 4.9%.  
Conclusion: We demonstrate for the first time that islet 
transplantation can be performed safely and effectively at the 
time of kidney transplantation in a pediatric recipient with 
type 1 DM. Although islet function in our patient was transient 
(< 2years), the combined transplant provided significant bene-
fits in terms of glucose control and overall growth and devel-
opment. Such an approach represents a potential treatment 
option in selected pediatric patients with ESRD and unstable 
type 1 DM. 
 

 

MO-126 
 
Autologous pancreatic islet transplantation (IAT) as en-
docrine tissue rescue in patients with technically unfea-
sible or high risk pancreatic anastomosis during partial 
pancreatectomy 
 

G. Balzano, P. Maffi, R. Nano, R. Melzi, A. Mercalli, C. Ridolfi, 
F. Merlini, P. Magistretti, A. Secchi, V. Di Carlo, L. Piemonti 
 

San Raffaele Scientific Institute, San Raffaele Diabetes Re-
search Institute, Milan, Italy 
 

Objective: We tested the safety and feasibility of IAT in pa-
tients (pts) undergoing pancreatoduodenectomy or median 
pancreatectomy in which pancreatic anastomosis was made 
impracticable by technical difficulties and/or high risk of leak-
age. 
Method: Between November 2008 and February 2011 9 pts 
were recruited (4M/5F, age 61±10 yrs). Six of 9 were cancer-
bearing pts (#1, #4 and #9 neuroendocrine tumors; #2 duodenal 
carcinoma; #3, #6 and #7 ductal carcinomas, #5 and #8 neuro-
endocrine carcinomas). Total (7/9) or subtotal (2/9; #1, #4) pan-
createctomies were performed because of technical difficulties 
(6/9) or high risk of leakage (3/9). Islets were obtained and pu-
rified by the pancreatic remnant (55±31g) as for allogenic 
transplantation. 
Results: Isolation was possible in all pts. Mean islet yield was 
3,221±1685 IEQ/g of tissue, resulting in transplantation of 
2,474±1,377 IEQ/kg body weight. Islets were transplanted 
within 24h by percutaneous transhepatic intraportal infusion 
(#1, #2, #4, #5, #7) or by cannulating portal vein during pan-
createctomy (#9). Due to contraindications for intra liver infu-
sion, islets were transplanted into iliac crest in #3, #6 and #8. 
No IAT-related complications were observed. Patient #2 died at 
day 501 for progression of metastatic malignant disease al-
ready present at the time of IAT. All the other patients are still 
alive and the median follow-up is 257 days. Pts #1 (2,263 
IEQ/kg), #2 (3,952 IEQ/kg), #4 (3,119 IEQ/kg) and # 6 gained 
insulin free regimen (IF) at day +30, +60, +7 and +7, respec-
tively. Pts #3 (667 IEQ/kg), #5 (628 IEQ/kg), #7 (1,890 IEQ/kg), 
#8 (2812 IEQ/kg), #9 (2164 IEQ/kg) showed transplant partial 
function. At last follow up C-peptide, insulin requirement and 
glycated haemoglobin were 0.6±0.24ng/ml, 0.51±0.14UI/kg/day 
and 6.8±0.3%, respectively. No hepatic recurrences of pancre-
atic disease were recorded during the follow-up.  
Conclusion: IAT is a safe and feasible procedure to improve 
glycemic control after total/subtotal pancreatectomy. 

 
  
MO-127 
 
The UK National Pancreas Allocation Scheme 
 

A.J. Hudson, S.V. Fuggle, P.J. Friend, C.J.E. Watson 
 

On behalf of the NHSBT UK Pancreas Advisory Group, Bristol, 
U.K.  
 

Background: There are 8 pancreas transplant units in the 
UK and historically deceased donor pancreases have been allo-
cated by the nearest centre to patients on their local waiting 
list. However with the introduction of a national pancreatic 
islet transplant scheme and a national organ retrieval service, 
which dissociated organ retrieval from implantation, there was 
a need to revise the traditional centre-based allocation system. 
Since 1 December 2010 all deceased donor pancreases (DBD 
and DCD) have been allocated to named patients listed nation-
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ally for either a vascularised pancreas or pancreatic islet 
transplant.  
Methods: Using the UK Transplant Registry and UNOS regis-
try data, factors affecting outcome of pancreas transplantation 
and a patient’s relative chance of transplant were identified. 
Applying simulation modelling techniques, these factors were 
used to develop a computer-based points scoring system to pri-
oritise patients for a donor pancreas. This scoring system gives 
priority to patients with prolonged waiting times, higher levels 
of sensitisation (based on a standardised calculated reaction 
frequency), dialysis requirements, listed at a centre close to the 
donor hospital (to assist in minimising cold ischaemia times), 
that are not poorly HLA mismatched and, to a lesser extent, to 
patients of a similar age to the donor. Donor body mass index 
(BMI kg/m2) is also used to help decide whether a pancreas 
should be preferentially allocated to a patient listed for a vas-
cularised pancreas (low BMI donors) or a pancreatic islet graft 
(higher BMI donors). 
Conclusion: On 1 December 2010 the UK introduced a new 
patient based National Pancreas Allocation Scheme. The 
scheme allocates all pancreases from both DBD and DCD do-
nors and prioritises patients listed for vascularised pancreas or 
pancreatic islet transplantation using a single computer-based 
matching algorithm. 
 
  
MO-128 
 
The vasodilative and anti-cytokine induced cytoprotec-
tive effects by inhalative isoflurane on islet engraftment 
in the liver 
 

H. Yamaya1, M. Goto2, F. Quiang1, T. Imura2, E. Kobayashi3, S. 
Satomi1 

 
1 Tohoku university, Adcanced surgery and Technology, Sendai, 
Japan; 2 New Industry Creation Hatchery Center, Tohoku Uni-
versity, Sendai, Japan; 3 Center for Development of Advanced 
Medical Technology, Jichi Medical University, Shimono, Japan 
 

Objectives: Although animal experiments of islet transplanta-
tion are usually performed under some inhalation anesthetics, 
clinical cases are performed under awake condition. In the pre-
sent study, we have evaluated the influence of isoflurane on 
islet engraftment in the liver.  
Method: In the rat model, the marginal amounts of syngeneic 
rat islets were transplanted intraportally into streptozotocin-
induced diabetic rats. In the porcine model, autogeneic porcine 
islets were infused intraportally into the pancreatectomized 
porcines. In both models, the animals received some islet grafts 
with and without isoflurane. The blood glucose, the needed 
amounts of exogenous insulin, glucose tolerance, and the 
plasma levels of inflammatory cytokines were evaluated. Fur-
thermore, to examine graft location, bioluminescence imaging 
or venography were used in rat and porcine models, respec-
tively. The morphological evaluation of the transplanted grafts 
was also performed.  
Results: In the rat model, no difference was detected between 
both groups in terms of the function and location of the trans-
planted grafts in the liver. On the other hand, in the porcine 
model, the required amounts of exogenous insulin were signifi-
cantly lower and the glucose tolerance at 4 weeks after trans-
plantation was considerably ameliorated in the isoflurane 
group than that in the control group. In porcine plasma analy-
sis, alanine aminotransferase, IL-1 b , and IL -6 were signifi-
cantly suppressed in isoflurane group. In venography , the 
middle and left branches of portal veins were still maintained 

patency in isoflurane group, whereas most radicles were ob-
structed in the control group. The islet count per liver area was 
significantly higher in isoflurane group (p<0.0001). The per-
centage of islets located inside sinusoidal area was also signifi-
cantly higher in isoflurane group (p<0.0001). The score of in-
flammatory cell infiltrations to the grafts was significantly 
lower in isoflurane group (p<0.0001).  
Conclusions: These data suggest that anti-inflammatory and 
vasodilatation effects of isoflurane could synergistically con-
tribute to successful islet engraftment.  
 
  
MO-129 
 
The caspase inhibitor IDN6556 enhances marginal mass 
islet engraftment in a mouse model of diabetes 
 

M.D. McCall1, C. Toso2, J.A. Emamaullee1, R. Pawlick1, R. Ed-
gar1, J. Davis1, A. Maciver1, T. Kin1, A.M.J. Shapiro1 

 
1 University of Alberta, Edmonton, Canada; 2 University of Ge-
neva, Geneva, Switzerland 
 

Objective: While up to 80% ofpatients may achieve insulin 
independence one year post islet transplant, most patients 
need to return to insulin by 3-5 years. Up to 60% of the trans-
planted b-cell mass islost to apoptosis within the first few days. 
This would imply thatanti-apoptotic interventions could en-
hance initial islet engraftment. One compound that has shown 
promise is IDN6556 (Conatus Pharmaceuticals), a broad-
spectrum caspase inhibitor. We aim to explore this new drug in 
a mouse islet transplant model before advancing to pre-clinical 
and clinical trials.  
Methods: Balb/C mice were rendered diabetic using strepto-
zotocin and transplanted with a marginal mass of syngeneic 
islets underthe kidney capsule. Mice were split into three 
groups and received one week of 1) IDN6556 10mg/kg or 2) 
20mg/kg or 3) vehicle. Blood glucose was monitored daily. 
Twenty-four hours after transplantation N=3 mice per group 
were sacrificed and grafts collectedfor TUNEL analysis. Four 
weeks post-transplant, graft function was assessedusing a glu-
cose tolerance test. To assess islet survival the graft-bearing 
kidneys were removed and the graft insulin content measured. 
These transplantswere repeated using a marginal mass of hu-
man islets transplanted into B6 Rag-/- immunodeficient mice.  
Results: Balb/C mice treated with 20mg/kg IDN6556 showed a 
significant improvement in obtaining euglycemia when receiv-
inga syngeneic islet graft (62.3% euglycemic vs 16.1%, p<0.05). 
They also displayed improved glucose tolerance and increased 
insulin content of their grafts. At 24 hours after transplanta-
tion, there was substantially less apoptosis in the group receiv-
ing IDN6556 than in the control group (4.02% vs 51.12%, 
p<0.05). Immunodeficient mice receiving IDN656 and human 
islet grafts also showed significantly improved diabetes rever-
sal (87.5% vs 30%, p<0.05) glucose tolerance and islet survival.  
Conclusions: IDN6556 enhances marginal mass islet en-
graftment through the prevention of early post-transplant 
apoptosis leading to improved glucose tolerance and islet sur-
vival.  
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MO-130 
 
Inhibition of human lymphocyte proliferation by small 
inhibitory molecules after stimulation with porcine cells 
in vitro 
 

B.B.F. Alavi1, D. Mihalicz1, P. Buchwald2, R. Rajotte1, G. 
Rayat1 

 
1 University of Alberta, Surgery, Edmonton, Canada; 2 Univer-
sity of Miami, Miami, USA 
 

Objective: Small inhibitory molecules have long been an at-
tractive area of research in transplant immunology as they are 
able to block protein to protein interactions by binding to small 
but high affinity areas called hot spots. Recently, a number of 
small inhibitory molecules were identified to block the 
CD154/CD40 interaction in vitro. These molecules include 
Suramin and Direct Red 80 (DR80). Suramin is a symmetric 
polysulfonated naphthylamine-benzamide urea derivative that 
is approved for the treatment of trypanosomiasis and oncocer-
ciasis. DR80 is an azo dye that is used as colorant for textile, 
paper and leather. We determined the effect of Suramin and 
DR80 on the proliferation of human lymphocytes in vitro.  
Methods: Human PBMCs (5x105) were stimulated with either 
Concanavalin A (10 µg/ml, n=6) or gamma irradiated porcine 
spleen cells (5x105, n=6) with or without the addition of various 
concentrations of Suramin or DR80. After 2 days of Concana-
valin A stimulation or 4 days of stimulation with porcine cells, 
the human PBMCs were incubated with [3H]-thymidine for 18 
hours and incorporation of [3H]-thymidine was measured using 
a beta counter.  
Results: Human PBMCs proliferated robustly after stimula-
tion with Concanavalin A (93,881±10,490 counts/minute) or 
gamma irradiated porcine spleen cells (51,282±3,297 
counts/minute). Suramin and DR80 inhibited the proliferation 
of human PBMCs in a dose-dependent manner. At 125 µg/ml of 
Suramin and DR80, the proliferation of human PBMCs after 
stimulation with Concanavalin A was reduced to 50% and 56%, 
respectively. While at 31 µg/ml of Suramin and DR80, the pro-
liferation of human PBMCs after stimulation with porcine 
spleen cells was reduced to 24% and 53%, respectively.  
Conclusion: These results indicate that Suramin and DR80 
small inhibitory molecules could inhibit the activation of hu-
man lymphocytes in vitro and may have the potential to pre-
vent rejection of neonatal porcine islet xenografts mediated by 
human lymphocytes in vivo.  
 

  
MO-131 
 
Human embryonic stem cell-derived therapy for diabe-
tes: in vitro and in vivo assessments reveal distinct 
characteristics  
 

J. Gold1, K. Lu1, J. Jiang1, M. Au1, L. Zhao1, C. Priest1, P. 
Moore2, C. Rhodes2 

 
1 Geron Corporation, Menlo Park, USA; 2 U. Chicago, Chicago, 
USA  
 

Objective: To assess potential human embryonic stem-derived 
therapies for diabetes for both in vitro characteristics and in 
vivo function. 
Methods: A unique protocol designed to induce pancreatic cell 
differentiation from hESC line H1 was used to generate defini-
tive endoderm, pancreatic progenitors, and islet hormone-
producing cells. The resultant cells were characterized by flow 
cytometry, ICC, quantitative PCR and HPLC methods. Cells at 

different stages were transplanted into rodents and examined 
for their ability to produce glucose-responsive human insulin 
and protect the animals from STZ-induced diabetes. Resultant 
grafts were assessed histologically. 
Results: Cultures containing 20-25% c-peptide+ were gener-
ated; these cells secreted human insulin in response to glucose 
challenge. However, these cells had a phenotype distinct from 
mature beta cells: single cells expressed multiple islet hor-
mones and some transcription factors associated with mature 
beta cells were not expressed. Transplantation of cells at an 
earlier stage of differentiation proved more efficient at in vivo 
function and protection against STZ-induced diabetes; histo-
logical examination of the resultant grafts demonstrated the 
presence of islet cells with mature phenotypes. 
Conclusions: Endocrine progenitor cells, rather than hor-
mone-expressing cells may be better candidates for diabetes 
cell therapies- these cells mature in vivo to form grafts that are 
effective at maintaining glucose homeostasis in STZ-treated 
mice. In addition, although in vitro differentiation may produce 
cells with some of the hallmarks of beta cells, careful charac-
terization of the resultant cells is warranted. 
Disclosure: Employee of and stockholder in Geron Corpora-
tion  
 
 
  
MO-132 
 
Mesenchymal stem cells improve islet function and re-
vascularisation 
 

C. Rackham, N. Buckner, P. Dhadda, P. Jones, A. King 
 

King's College London, Division of Diabetes and Nutritional 
Sciences, London, U.K. 
 

Objective: We have previously shown that mesenchymal stem 
cell (MSC) co-transplantation with islets improved the rate and 
extent of return to glycaemic control in diabetic mice. We have 
now investigated potential mechanisms that might explain im-
proved graft function in the presence of MSCs. 
Methods: In vitro: Mouse islets were cultured alone or with 
kidney-derived MSCs for three days and their secretory re-
sponses to glucose assessed using static incubation assays. In-
sulin release was measured by radioimmunoassay. In vivo: Is-
lets were syngeneically transplanted, either alone or with 
MSCs underneath the kidney capsule of streptozotocin-induced 
diabetic mice. Immunohistochemistry, utilizing CD34 and 
CD31 antisera, was used to quantify endothelial cells within 
the graft at 3, 7 and 28 days post transplantation.  
Results: In vitro: MSCs had no effect on insulin secretion in 
the presence of a sub-stimulatory glucose concentration (2mM), 
but significantly potentiated glucose-stimulated (20mM) insu-
lin secretion (1.68±0.21 vs 2.78±0.32 ng/islet/hr, P<0.05, n=5). 
In vivo: At three days post transplantation, the graft endocrine 
tissue was essentially avascular, as assessed by the number of 
CD34+ endothelial cells with no differences observed between 
transplant groups. The number of CD31+ endothelial cells was 
similarly low. However, there was differential expression of 
endothelial cell markers within the non-endocrine tissue sur-
rounding the islets in both transplant groups. At seven days 
post transplantation, the density of both CD34+ and CD31+ 
endothelial cells within the endocrine tissue was higher in 
MSC co-transplanted, compared with islet-alone recipients 
(310±24 and 411±54 vs 539±57 and 667±56 CD34+ and CD31+ 
endothelial cells/mm2 respectively, P<0.05, n=4). In both trans-
plant groups, vascularisation of the endocrine tissue increased 
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at 28 days, with significantly higher densities of CD34+ and 
CD31+ ECs in MSC co-transplanted mice.  
Conclusions: MSCs enhance glucose-stimulated insulin secre-
tion in vitro and increase the rate and overall extent to which 
transplanted islets revascularise in vivo. 
 
  
MO-133 
 
Systemic effects of liver regeneration on rat beta cells 
and islets: In vivo and in vitro studies 
 

F. Moreau1, F. Toti2, S. Sigrist3, W. Bietigier3, E. Seyfritz3, M. 
Pinget1, L. Kessler1 

 
1 University hospital and Faculty of Medicine of University of 
Strasbourg, STRASBOURG, France; 2 Hematology and Immu-
nology Institut, Strasbourg, France; 3 Cellular and Genetic 
Laboratory, Centre Européen d'Etude du Diabète, Strasbourg, 
France  
 

Background: Liver regeneration induces the release of hu-
moral factors in situ and in blood circulation possibly contribut-
ing to pancreatic islet engraftment. This work studies the sys-
temic effect of liver regeneration on the native pancreas in nor-
mal rats and in vitro by examining the outcome of rat RINm5F 
beta cells, grown in standard medium supplemented with nor-
mal or diabetic hepatectomized (Hx) rat serum. 
Material and methods: 2/3 partial hepatectomy was per-
formed in normal and streptozotocin induced diabetic Lewis 
rats (n=6). Pancreas from control, SHAM or Hx normal rats 
were weighted one, two or three days after surgery, islets size 
examined by insulin staining. RINm5F ß cells were grown in 
RPMI medium containing 10% serum from Hx rats. After 24 h, 
cell viability and count were evaluated by CellTiter and cell 
counter. 
Results: The ratio pancreas/body weight was higher in Hx rats 
compared to SHAM,3 days after surgery: 0.58 vs 0.39 
(p=0,057). Proportion of small size islets (<10 000 µm2) in-
creased significantly from 67% to 92% (p<0.05). By comparison 
with the serum obtained from Sham animals at day two or 
three after surgery, Hx normal rat serum promoted a signifi-
cant increase inRinm5F cell viability: 126% vs 94% (p=0,005) 
121% vs 94% (p=0,006) respectively and cell proliferation meas-
ured at day 3 increased accordingly : 4,62 vs 3,57 10 5 cells / ml 
(p=0,036). Conversely, Hx diabetic rat serum withdrawn 3 days 
after hepatectomy had an opposite effect with significant de-
crease in cell viability: 79 vs 95% (p=0,036).  
Conclusion: Liver regeneration induces systemic effects on 
pancreatic islets and increases their viability in normal rat but 
not in diabetic rat. Further studies with assessments of islet 
functionality will be achieved on islets isolated 72h after par-
tial hepatectomy. 
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MO-134 
 
Molecular profiling demonstrates better outcomes for 
reversal of diabetes in long-term culture of neonatal is-
let cell clusters 
 

E. Jimenez-Vera, P. Phillips, S. Davies, P. J. O’Connell, W.J. 
Hawthorne 
 

Westmead Hospital, Millennium Institute, CTRR, Westmead, 
Australia  
 

Objective. Porcine neonatal islet-like cell clusters (NICC) may 
provide a limitless source of beta-cells for transplantation into 
patients to cure type 1 diabetes. However, significant delays in 
the time to function are encountered because of their mature 
state at the time of isolation. The aim of this study was to de-
termine the optimal culture time for NICC in order to achieve 
optimal functional outcomes. 
Methods: NICC isolated from 1-3 day old pig pancreases were 
cultured for up to 27 days. On days 6, 12, 19 and 27 the follow-
ing parameters were examined: number (IEQ), beta cells viabil-
ity index by FACs, stimulation index, Insulin: DNA ratio, ATP 
activity, viability, and RT PCR of insulin, glucagon, Caspase 3, 
and tissue factor (TF). At the various time points cultured 
NICC were also transplanted under the renal capsule of strep-
tozotocin induced diabetic SCID mice.  
Results: NICC cultured for 12, 19, and 27 days achieved nor-
mal blood glucose levels within a mean of 38, 26 and 22 days 
respectively. NICC cultured for 6 days achieved normoglycae-
mia in only 50% of animals and took a mean of 57 days. Longer 
culture time produced a significant loss of IEQ over time. Pre-
liminary RT PCR data indicates that Insulin expression levels 
were higher at days 12, 19, 27compared to day 6. Glucagon 
gene expression was highest at day 12. Tissue factor (TF) gene 
expression was highest on day 6.  
Conclusion: Culture of NICC for 12days provided the best in-
vivo functional outcome for transplantation with a shorter time 
to in vivo function and higher levels of insulin and glucagon 
gene expression and lower levels of TF expression. Further-
more, all mice transplanted with NICC cultured for 12 days 
normalized within a mean of 38 days. 
 
  
MO-135 
 
Role of islet culture on angiogenic and inflammatory 
mechanisms 
 

A. Langlois1, C. Dollinger1, W. Bietiger1, K. Vivot1, N. Jean-
didier2, M. Pinget2, S. Sigrist1 

 
1 Centre européen d'étude du Diabète, Strasbourg, France; 2 
Service d'endocrinologie, diabète, maladies métaboliques, Pôle 
NUDE, Hôpitaux Universitaires de Strasbourg, Université de 
Strasbourg, Strasbourg, France 
 

Objective: Deleterious events for islet engraftment are related 
to IBMIR and to insufficient islets revascularisation inducing β 
cells death. Influence of culture duration on cellular mecha-
nisms involved on islets revascularization and IBMIR are not 
well understood. The aim of this work was to study the role of 
islet culture on angiogenesis and inflammatory reactions in 
vitro 
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Methods: Rats islets were cultured for 0, 12, 24 and 48h. Iden-
tification of signaling pathways involved in angiogenesis and 
IBMIR was performed by PCR array; 84 genes were analyzed 
using the RT² Profiler PCR Array Data Analysis Template 
v3.2. Insulin expression was evaluated using qPCR. The com-
parative study of gene expression was assessed toward t=0h 
(n= 3). 
Results: After 12h of culture, islets exhibited a significant de-
crease in gene expression of growth factors (IGF1:-18.42) and, 
the kdr (VEGF receptor;-5.65 fold) (p <0, 001), this being main-
tained for 48 hours. No significant modulation of VEGF A, B 
and C expression was observed. At 12h Metallopeptidase 9 
(MMP9) and its inhibitor, TIMP1 were respectively overex-
pressed 16.1 and 55.01 times (p <0.001). This unfavorable envi-
ronment for angiogenesis was confirmed at 48 h, MMP9 ex-
pression being stable in contrast to TIMP1 (20.3 times, p 
<0.01). After 12h, islets had a significant overexpression of pro-
inflammatory cytokine such as IL-6 and CXCL1 with respec-
tively 597.9 (p <0.001) and 429.2 fold (p <0, 05). This overex-
pression of cytokines decreased after 12h. Concomitantly, the 
insulin expression decreased after 12h with 0.68 ± 0.323 fold 
overexpression after 24h versus 2.059 ± 0.597 fold after 12h 
(p< 0,05).  
Conclusions: This study showed that current conditions of 
culture are deleterious for angiogenesis due to different 
mechanisms, and thus to a good implantation of islets after 
transplantation. These results may help finding different ways 
of islets protection, if they are confirmed by proteomic data.  
 
  
MO-136 
 
New enzyme mixture consistently achieves higher islet 
yield for human islet auto- and allo-transplantations 
 

A.N. Balamurugan1, G. Loganathan1, M. Bellin1, J. Wilhelm1, 
J. Harmon1, T. Anazawa1, S. Soltani1, D. Radosevich1, T. 
Yuasa1, M. Tiwari1, K. Papas1, R. McCarthy2, D. Sutherland1, B. 
Hering1 

 
1 Schulze Diabetes Institute, Dept. of Surgery, University of 
Minnesota, Minneapolis, USA; 2 VitaCyte, Indianapolis, USA 
 

Background: We have recently reported that intact colla-
genase from C. histolyticum (Ch) in combination with neutral 
protease (NP) consistently achieves high islet yields for auto- 
and allo-transplantation. In this study, we show further evi-
dence for success using this new enzyme mixture (NEM).  
Methods: In an attempt to improve islet yields for allogeneic 
and autograft transplantation, we made a NEM comprised of 
intact class 1 (C1) and class 2 (C2) collagenase with NP from C. 
histolyticum. The NEM was prepared using VitaCyte 
CIzyme™ Collagenase- HA and SERVA Neutral Protease-NB. 
Human islets were isolated using our standard protocol for 
manufacturing auto- and allo-transplantation products.  
Results: Using the NEM, we were able to increase the number 
of successful isolations (n=17) for allo-transplantation, achiev-
ing transplantable islet preparations from 71% of the processed 
pancreata (n=24) with an average islet yield of 675,220±159, 
283 total IEQ/pancreas and 6,194±1,672 IEQ/g pancreas. Even 
in failed preparations, we achieved >250,000 total IEQ (aver-
age of 298,380±119,454 total IEQ/pancreas and 3,463±1623 
IEQ/g pancreas). The NEM also consistently recovered high 
islet yields from pancreatitis pancreases for autologous islet 
transplantation. In 78% (43/55) of cases we achieved >200,000 
total IEQ from isolations (>500,000 IEQ’s in 9 cases, >400,000 
IEQ’s in 10 cases, and >300,000 IEQ’s in 11 cases); the mean 

IEQ/pancreas was 340,622±182,798 and the mean IEQ/g pan-
creas was 4,783±2,627. Quality control assessment and clinical 
transplantation outcomes showed normal performance of islets 
isolated with the NEM.  
Conclusion: Increasing the yield and transplantation rate of 
allogeneic and autologous islet products, the success of the 
NEM in human islet isolation shows the importance of using 
the appropriate NP in combination with intact C1 collagenase 
for increasing the islet yield. Our data continue to suggest the 
suitability of Ch enzyme blends comprising NP and purified 
intact C1 and C2 collagenase for human islet product manufac-
turing. 
Disclosure: Author R. C. McCarthy is a co-founder and share-
holder of VitaCyte LLC 
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Inhibition of chloride ion influx into islet cells protects 
islets during pancreatic islet isolation 
 

T. Anazawa1, T. Tsuchiya1, A. Kenjo1, J. Haga1, T. Sato1, N. 
Sato1, T. Saito1, Y. Sato1, M. Miyake2, A. Hazama2, M. Gotoh1 

 
1 Fukushima Medical University, Surgery, Fukushima, Japan;  
2 Fukushima Medical University, Physiology, Fukushima, Ja-
pan 
 

Introduction: It is known that the increase of the plasma cell 
membrane permeability with subsequent chloride ion influx 
causes cell death. We examined the effects of a chloride chan-
nel blocker, 4,4’-diisothiocyanatostilbene-2,2’-disulfonic acid 
disodium salt (DIDS) and extracellular Cl--free conditions on 
islet isolation outcomes.  
Methods: We monitored islet cells incubated with collagenase 
and proteolytic enzymes to determine whether collagenase di-
gest induces islet cell death through Cl- influx into the cells. 
Experimental groups were created according to the collagenase 
solutions used for Wistar rat islet isolation: control group, 
HBSS; DIDS group, 200 µM DIDS was added to HBSS; and Cl--
free group, Cl--free HBSS was created by replacing sodium 
chloride by sodium gluconate. We assessed islet yield and vi-
ability of isolated islets using both in vitro and in vivo assays. 
Results: We observed an increase in the intracellular Cl- con-
centration under collagenase digest condition using a Cl- sensi-
tive fluorescent dye, subsequently the rupture of islet cells. 
Consequently, the islet yields were significantly higher in the 
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DIDS and Cl--free groups than in the control group, and the 
islet membrane integrity of these groups was preserved. 
Among STZ-induced diabetic SCID mice transplanted under 
renal subcapsular space with marginal dose islets, all 7 mice 
from the DIDS or 6 of 7 mice in the Cl--free groups became 
normoglycemic, compared to 2 of 7 mice in the control group 
(control vs DIDS, p=0.010; control vs Cl--free, p=0.051). The 
blood glucose curve in the IPGTT for the DIDS group and the 
Cl--free group indicated excellent in vivo islet function.  
Conclusion: Our results suggested that Cl- influx into the 
cells causes the cell damage during the digestion procedure. 
Inhibition of Cl- influx into islets by DIDS or Cl--free condition 
protects islets, offering a new strategy for improving human 
islet isolation outcome. 
 
  
MO-138 
 
Reducing the transplantable tissue volume for human 
islet auto-transplantation: A high density purification 
process different from islet allograft purification 
 

S. Soltani, G. Loganathan, M. Bellin, K. Papas, T. Dunn, S. 
Vickers, G. Beilman, B. Hering, D. Sutherland, A.N. Balamu-
rugan 
 

Schulze Diabetes Institute, Dept. of Surgery, University of 
Minnesota, Minneapolis, USA 
 

Background: Autologous islet cell transplantations have been 
successfully performed by our institution since 1977 (n=380). 
In many cases, unpurified islets were transplanted due to the 
small volume of the recovered tissue. In instances of large tis-
sue volume (>25 mL), purificatin is preferred to lower the risk 
of complications during transplantation; however, a common 
concern with the purification procedure is the loss of significant 
islet mass. We report on a unique purification approach which 
uses heavy density gradients to reduce the transplantable pel-
let volume without losing islets in the COBE bag. 
 

 

 

Methods: Purified (n=72) or unpurified (n=151) islet autograft 
preparations were analyzed from the period of January 2006 to 
February 2011. Purification was performed on a COBE 2991 
with a continuous iodixanol density gradient constructed using 
the heaviest density solution available (stock density solution, 
1.116 g/cm3) as bottom gradient solution. Using this solution, 
islets were pushed into collection layers 1-12 for transplanta-
tion, avoiding tissue remaining in the COBE bag. 
Results: Our previous experiments with an analytical test 
gradient system (ATGS) indicated that exocrine cell density is 
significantly higher in living pancreatitis pancreas donor 
(mean 1.105, range 1.085-1.115g/cm3) than brain dead donor 
pancreases (mean 1.095, range 1.080-1.105 g/cm3). The results 
obtained from purified or unpurified islet autograft isolations 
are summarized in the table. Using a denser solution in the 
COBE process effectively reduced the tissue volume by 63% 
(from 30 ± 10.5ml to 11 ± 9.2ml) while maintaining high post-
purification islet recovery (84 ± 29.2%). After purification, most 
of the islets were distributed in fractions 1-12 in contrast to 
islet allograft purification where most of the islets sediment in 
layers 1-7.  
Conclusion: Using a high density bottom solution in COBE 
purification can reduce the transplantable tissue volume while 
maximizing the recovery of islets for islet autograft prepara-
tions. 
 
 

MO-139 
 
IGL-1 preservation solution prevents lipidperoxidation 
and changes in membrane fluidity during pancreas al-
lotransplant in pigs 
 

F.A. García-Gil1, C.D. Albendea2, L. Fuentes-Broto2, J. Rosello-
Catafau3, E. Folch-Puy3, V. Bernal4, E. Piedrafita2, L. López-
Pingarrón2, J. Escartín1, J.J. García2 

 
1 University of Zaragoza, Surgery, Zaragoza, Spain; 2 Univer-
sity of Zaragoza, Department of Pharmacology and Physiology, 
Zaragoza, Spain; 3 Institut d'Investigacions Biomèdiques de 
Barcelona (IIBB), Consejo Superior de Investigaciones Científi-
cas, Barcelona, Spain; 4 University Hospital San Jorge, Gastro-
enterology and Hepatology, Huesca, Spain 
 

Objective: Over the last few years, the Institute Georges Lo-
pez preservation solution (IGL-1) was introduced for the perfu-
sion and cold storage of abdominal grafts. IGL-1 is an extracel-
lular-type electrolyte solution that contains polyethylene glycol 
35 as a colloid. Up to now no data have been published as to 
the effects of IGL-1 in pancreas transplantation (PT). We 
evaluated the efficacy of IGL-1 in experimental PT, assessing 
additionally the effects on graft oxidative stress. 
Methods: Sixteen Landrace pigs underwent allogenic PT with 
enteric drainage of exocrine secretions and systemic venous 
drainage, with 16 hours of cold ischemia. Grafts were pre-
served with IGL-1 (n=8) or Wisconsin solution (UW) (n=8). No 
immunosuppresion was administered. PT endocrine and exo-
crine function was evaluated. Pancreatic graft samples were 
collected during procurement prior to vascular clamping 
(basal), after 16 h of cold storage, and 30 min after vascular 
reperfusion. Membrane fluidity was monitored by fluorescence 
spectroscopy. Malondialdehyde (MDA) and 4-hydroxy-alkenals 
(4-HDA) were measured as an index of lipidperoxidation.  
Results: All grafts with IGL-1, but only 6 (75%) with UW were 
functioning (at least 5 days of normoglycemie). Graft failures 
with UW were an arterial thrombosis the first day and a ve-
nous thrombosis the fourth day. With IGL-1, no differences 
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were found between membrane fluidity basal and post-
reperfusion levels (2.789 and 2.780 1/P respectively, P>0.05). 
Lower levels than basal membrane fluidity values were found 
with UW after reperfusion. (2.730 and 2.612 1/P respectively, 
P<0.05). Lipidperoxidation after reperfusion with IGL-1 was 
lower than with UW (0.218 and 0.318 nmol MDA+4-HDA/mg 
protein respectively, P<0.05). 
Conclusions: Our results indicate that IGL-1 is effective in 
pig PT with 16 hours of cold ischemia. IGL-1 prevents changes 
in membrane fluidity and decreases lipidperoxidation in the 
grafts after reperfusion. Furthermore, it seems likely that IGL-
1 may be useful to prevent pancreatic graft vascular thrombo-
sis. 
 
 
 
 
 
 
MO-140 
 
Designing polymer nanofiber scaffolds loaded with 
proangiogenic and immune modulatory compounds for 
islet transplant 
 

K. Brayman1, D. Bowers2, P. Chhabra1, L. Langman1, E. 
Botchwey2 

 
1 University of Virginia, Surgery, Transplant Division, Char-
lottesville, USA; 2 University of Virginia, Biomedical Engineer-
ing, Charlottesville, USA 
 

Objectives: Alternate islet transplant sites must be pre-
vascularized or very quickly vascularized following transplant 
in order to prevent hypoxia induced necrosis. The local release 
of the S1P analog pro-drug FTY720 (fingolimod, Gilenya), can 
induce microvascular remodeling. We are investigating the 
ability of nanofiber scaffolds loaded with FTY720 to modulate 
the process of angiogenesis and inflammation as well as pro-
vide physical cues that mimic the extracellular matrix.  
Materials and Methods: Nanofibers are electrospun from 
polymer solutions of PLAGA or PLAGA/PCL with and without 
FTY720. Islets are assessed for viability (Propidium Iodide and 
Fluorescein Diacetate staining) and function (response to 
28mM and 2.8mM glucose). Microvascular remodeling is as-
sessed by automated image analysis of intravital light micros-
copy images obtained from dorsal skinfold window chambers.  
Results: Image analysis of repeated measures of microvessel 
metrics show significant differences between diabetic and non-
diabetic animals within 7 days of implant in response to 
FTY720 local release (p<0.05). Islets cultured with nanofibers 
for 48 hours show a reduced viability (45% fibers verses 70% 
for controls), however the addition of FTY720 improves the vi-
ability to at least that of untreated islets (76%). No significant 
differences in Stimulation Index have been found (1.85 controls 
verses 2.0 fibers). Preliminary data from in vivo studies sug-
gest that local release of FTY720 may reduce the rejection 
process in allotransplant models.  
Conclusions: A polymer nanofiber pocket provides a device in 
which islets can be transplanted in alternate sites. The porous 
nature of the nanofibers will allow blood vessels to penetrate 
the pocket to reform the important intraislet vasculature. The 
manipulability of the islet engraftment process using local re-
lease of factors, such as FTY720, from the biodegradable poly-
mers makes an attractive system where a strict immune bar-
rier may not be required. Further animal studies, including 
xenogenic transplants are planned.  

MO-141 
 
A novel method of islet nanoencapsulation reverses hy-
perglycaemia in diabetic mice 
 

A. Kerby, Z. Zheng-Liang, P.M. Jones, J.E. Bowe, A. King 
 

King’s College London, Diabetes Group, London, U.K. 
 

Objective: Nanoencapsulation for islet transplantation may 
offer the prospect of restoring physiological glycaemic control 
without the need for immunosuppression. The aim of the study 
was to investigate the efficacy of nanoencapsulated islets in 
diabetic mice.  
Methods: Islets were isolated from C57Bl/6 or Balb/c mice and 
coated with 4 bilayers of a phosphorylcholine-derivatised chito-
san-alginate nanofilm using a layer-by-layer technique. Strep-
tozotocin-diabetic C57Bl/6 mice were implanted under the kid-
ney capsule with either 300 syngenic C57Bl/6 islets or 500 al-
logenic Balb/c islets, with and without nanoencapsulation. 
Blood glucose concentrations were monitored daily.  
Results: Nanoencapsulated islets were as efficacious as non-
encapsulated islets at restoring normoglycemia in a syngenic 
setting. The blood glucose of mice implanted with nanoencap-
sulated islets decreased from 32.6±0.4 mmol/l before transplan-
tation to 8.8±1.8 mmol/l 10 days after transplantation (non-
encapsulated; 29.9±2 to10.5±4.3 mmol/l). After nephrectomy of 
the graft bearing kidney, mice reverted to hyperglycaemia (>20 
mmol/l). In the allogenic model both non-encapsulated and 
nanoencapsulated islets reversed hyperglycaemia (<12 mmol/l) 
by day 4. Non-encapsulated islets were rejected by day 12 and 
nanoencapsulated islets were rejected by day 14.  
Conclusions: Nanoencapsulated islets functioned well in a 
syngenic setting and slightly prolonged graft survival in an al-
logenic setting, but did not prevent rejection. These results 
suggest that the nanoencapsulation is permissive to islet func-
tion but insufficient for immunoisolation. Increasing the num-
ber of bi-layers may improve immunoisolation without com-
promising islet function.  
 

  
MO-142 
 
Microencapsulation of the pancreatic islet within bio-
functional GLP-1/PEG hydrogel 
 

I. Ergenc1, N. Marek2, A. Krzystyniak2, O. Cochet2, C. Nazli2, 
P. Trzonkowski2, J.M. Millis2, S. Kizilel1, P. Witkowski2 
 
1 Koç University, Istanbul, Turkey; 2 University of Chicago, 
Surgery, Chicago, USA 
 

Objective: Islet encapsulation as a method of immunosepara-
tion was developed in order to immunoprotect islets after 
transplantation without need for toxic immunosuppresion. 
However, traditional technology provides capsules, which are 
too big to be applied intraportally and/or have too thick wall, 
which compromises fluid exchange and islets survival. The goal 
of the study is to test feasibility of a novel technology to create 
ultrathin microcapsule containing biofunctional molecule 
(GLP-1) and its influence on islet cell viability and function.  
Method: Semipermeable poly(ethylene glycol) (PEG) hydrogels 
membranes were created around single islets applying eosin-Y 
and the argon-ion laser for surface initiated photopolymeriza-
tion. Thickness of the capsule was 40microm. In order to addi-
tionally improve islets function active fragment of Glucagon-
Like Peptide-1 (GLP-1) (7-37) was incorporated into the cap-
sule wall. In controls, inactive GLP-1 fragment (9-37) was used 
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instead. Islets function was evaluated in insulin release assays-
static incubation as well as in dynamic perifusion.  
Results: Integration of the GLP-1 into PEG hydrogel was con-
firmed in the FITR spectrophotometry. Application of microen-
capsulation did not affect islet viability (FDA/PI >96%) and 
function. Islets in microcapsules containing active GLP-1 frag-
ment (7-37) or inactive (9-37) or no GLP were responding prop-
erly, without delay with insulin release according to changing 
glucose concentration in dynamic perifusion assay comparing 
to unmodified islets. In addition, PEG hydrogel coated islets 
containing active GLP-1(7-37) secreted 17-fold more insulin in 
response to high glucose comparing to low glucose solution, 
whereas these ratios were 2.4 and 2.7for inactive GLP-1(9-37) 
coated islets and non-capsulated islets.  
Conclusions: Application of PEG hydrogel microencapsulation 
does not compromise islet viability or function. Additionally, 
incorporation of the active GLP-1 significantly improves islet 
function. For the first time, single islet ultrathin microcapsules 
was created with biofunctional molecule incorporated, which 
has a great potential for clinical applications.  
 
 
 
Parallel Session 8 - Mini-oral presentations - 
Topic: Monitoring and assessment of the islet 
graft 
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Acute cellular rejection of a pancreatic islet graft and 
rescue by steroid therapy: study of microparticles re-
lease in peripheral blood 
 

L. Kessler1, F. Toti2, H. Egelhofer3, M.J. Richard3, M. Greget4, 
N. Khamakhem2, F. Moreau1, P.Y. Benhamou5, F. Bayle6, T. 
Berney7 
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lar Unit, EFS- CHU Rhône Alpes, Grenoble, France; 4 Univer-
sity Hospital, Radiology, Strasbourg, France; 5 University Hos-
pital, Diabetology, Grenoble, France; 6 University Hospital, 
Nephrology, Grenoble, France; 7 Cell isolation and transplanta-
tion center, Geneve, Switzerland 
 

We describe the decline of islet function in an islet transplant 
recipient due to acute cellular rejection, and the graft recovery 
after steroid bolus therapy.  
A 43 year-old woman with type 1 diabetes received one in-
traportal islet infusion. Immunosuppession was based on tac-
rolimus and mycophenolate mofetil with thymoglobulin and 
etanercept induction. Immedialty after islet transplantation, C-
peptide levels increased to 1.2ng/ml. One month after trans-
plantation, a peak of post prandial glucose over 11mmol/L was 
observed with a C-peptide drop to 0.3ng/ml. Anti--HLA anti-
bodies by the Luminex technique remained negative for HLA 
class I and II. No islet auto antibodies against GAD 65 or IA2 
were detected. In the absence of an identified cause of islet loss, 
a diagnosis of acute cellular islet rejection was brought up and 
a treatment with steroid boluses was initiated for 6 days. Four 
days after steroid therapy, C-peptide levels increased back 
to1.3ng/ml. The rescue of islet function by steroid bolus therapy 
strongly suggests acute cellular rejection of the islet graft. In 
addition, peripheral microparticles (MPs; plasma membrane 
fragments shed from apoptotic cells) were measured in the 

blood. MPs levels increased from 3.1 to 9.8 nM/ phosphatidyl 
equivalent (Pser-EQ) after the drop of C-peptide levels and re-
turned to 2.5 nM/Pser-EQ after steroid therapy.  
Conclusion: An abrupt decline of islet function, without HLA 
sensitization, in the early period after islet transplantation 
suggests acute cellular rejection of the islet graft. Steroid bolus 
therapy can salvage a rejected islet graft when administered in 
due time.  
 
  
MO-144 
 
Quantification of islet loss during immune rejection us-
ing iron-labeled islet cells by 3T MRI in the rat model 
 

S. Borot1, L. Crowe2, F. Ris1, P. Morel1, S. Nielles-Vallespin3, P. 
Speier3, S. Masson-Charvier1, C. Toso1, D. Bosco1, J.P. Vallée2, 
T. Berney1 
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tion Center, GENEVA 14, Switzerland; 2 Radiology, Geneva 
University Hospital, Geneva, Switzerland; 3 Siemens AG Medi-
cal Solutions, Erlangen, Germany 
 

Background: Monitoring the fate of transplanted islets re-
mains a major challenge in clinical islet transplantation (IT). 
We developed a MRI imaging protocol (3D difference ultra-
short echo-time = dUTE), resulting in positive contrast images 
of superparamagnetic iron-oxide (SPIO) nanoparticles-labeled 
islets transplanted in rat. Our aim was to compare the evolu-
tion of the MRI signal in 3 types of IT in the rat model.  
Methods: Syngeneic and allogeneic SPIO-labeled islets (feru-
carbotran, 280µg/ml iron) were injected intraportally into 
streptozotocin-induced diabetic Lewis rats. Xenogeneic human 
islets were transplanted into normoglycaemic rats and graft 
functionality was evaluated by serum human C-peptide levels. 
Images were performed on a 3T clinical scanner, from day 0 up 
to day 106. An intensity threshold was applied within the liver 
region, giving automatically the number of dUTE-enhanced 
pixels, allowing quantification . Histological studies included 
insulin, CD4 and CD8 staining and iron detection.  
Results: Decay rates for the 3 types of transplantation were 
different (Figure 1). The syngeneic graft signal showed a 20% 
decrease during the first 2 weeks and remained stable up 
thereafter. For allogeneic transplantation, islet rejection (G>20 
mmol/l) occurred at day 7.7±0.5 and 41%±12 of the initial sig-
nal was lost. In the xenogeneic model, 43%±8 of the initial sig-
nal was lost by day 3, when significant basal and stimulated 
human C-peptide levels were not detected any longer. Islet re-
jection was confirmed by islet CD4+ and CD8+ cell infiltration 
and loss of insulin staining.  
Conclusion: After intra-portal IT and during immune rejec-
tion, the loss of SPIO-labeled islets can be monitored with 
clinical-grade 3T MRI imaging using a semi-automatic quanti-
fication method. The decay of the signal is correlated with the 
graft function and histological findings.  
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Assessment of tissue-engineered islet graft viability by 
fluorine magnetic resonance spectroscopy 
 

T.M. Suszynski1, E.S. Avgoustiniatos1, S.A. Stein1, E.J. Falde1, 
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ology, Minneapolis, MN, USA 



 

152  IPITA Congress 2011 Abstracts The Review of DIABETIC STUDIES 

 

  Rev Diabet Stud 

 

Objective: To evaluate whether fluorine magnetic resonance 
spectroscopy (19F-MRS) can be used to assess tissue-engineered 
islet graft viability by non-invasively measuring pO2 and esti-
mating islet oxygen consumption rate (OCR).  
Methods: Scaffolds composed of porcine plasma were seeded 
with human islets and perfluorodecalin and each gel was cov-
ered with the similar volumes of culture media in Petri dishes 
(Figure 1). Four different scaffolds were seeded with varying 
numbers (0-8000) of islet equivalents (IE), aliquoted from the 
same islet preparation. Run order was randomized and scaf-
folds were examined by 19F-MRS at 37°C using a 5T spectrome-
ter and a single-loop surface coil placed underneath each scaf-
fold. A standard inversion recovery sequence was used to ob-
tain a characteristic 19F spin-lattice relaxation time (T1), which 
was converted to a steady-state average pO2 estimate using a 
previously determined linear calibration (pO2 (mm Hg) = 
5.26·105/T1 (ms) – 122; R2 = 0.985). Each condition was as-
sessed in replicate (n = 6-8).  
Results: Scaffolds exhibited an IE dose-dependent increase in 
T1 and decrease in pO2 estimates (Table 1). From the difference 
between pO2 estimates and ambient pO2 (∆pO2), we calculated 
the islet preparation OCR to be 93 ± 10 (mean ± SEM) 
nmol/(min•mg DNA) using theoretical modeling. This value 
compares well with OCR values measured with established 
methods for human islet preparations.  
Conclusions: 19F-MRS can be used for the non-invasive pre- 
and possibly post-transplant assessment of tissue-engineered 
islet graft viability by estimating the amount of viable, oxygen-
consuming tissue remaining in a scaffold. 

 
Figure 1: Schematic of tissue-engineered scaffold. 
 

Table 1: T1 values (mean ± SEM) and pO2 estimates for 
scaffolds seeded with varying numbers of human IE  
IE per Scaffold  T1 Measured (ms)  pO2 Estimate 

(mm Hg)  
0  1866 ± 7  160  
2000  1942 ± 9  149  
4000  2081 ± 11  131  
8000  2181 ± 15  119  
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In vitro labeling versus in vivo labeling of islets for PET 
Imaging after islet transplantation 
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1 University of California Irvine, Psychiatry and Human Be-
havior, Orange, USA; 2 University of California Irvine Medical 
Center, Surgery, Orange, USA 
 

Objective: The ability to accurately monitor transplanted is-
lets noninvasively would represent a tremendous advancement 
in the field of islet transplantation. We have focused on F al-
lypride, a selective dopamine D2/D3 receptor antagonist. 18F 

labeled fallypride is a clinical radiotracer for use in biomedical 
imaging using positron emission tomography (PET) . The aim 
of this study was to compare 18F-fallypride labeling of islets and 
subsequent PET imaging of islets by either labeling the islets 
before transplantation or in vivo labeling after islet transplan-
tation in the rodent model.  
Methods: Islets were isolated from male Lewis rats using 
standard methods. In the first experiment, 1500 islets (IEQ) 
were transplanted into the spleen after prelabeling with 0.185 
MBq/ml 18F-fallypride incubation for 1 hr at 37oC and then im-
mediately imaged over a 2 hr period using an Inveon Mi-
croPET/microCT imaging system (Siemens Inc). The second 
experimental group placed unlabeled islets (1500 IEQ) into the 
spleen, followed by i.v. injection of 18F-fallypride, and 2 hr mi-
croPET /microCT scan. Images were processed and compared 
to reference scans of muscle and prelabeled splenocytes trans-
planted into the spleen.  
Results: Prelabeled transplanted islets (group 1) were clearly 
visible using the MicroPET/microCT imaging. In the unlabeled 
islet transplant experiment (group 2), 18F-fallypride activity 
was detected in the region of the abdomen where the spleen 
was located. 18F-fallypride activity in the transplant site in-
creased significantly during the scan while 18F-fallypride activ-
ity in the muscle remained low, with a ratio of islet transplant 
site / muscle of >5.  
Conclusions: This study demonstrates the feasibility of 
transplanting unlabeled islets with subsequent labeling via 
systemic intravenous administration of 18 F-fallypride for imag-
ing transplanted islets in the rodent model. Longitudinal time 
course studies in the transplant model and evaluation in a 
large animal model are the next steps in moving this technol-
ogy forward.  
 
  
MO-147 
 
Comparison of exendin-4 on beta-cell replication in 
mouse and human islet grafts 
 

J. Gao1, L. Tian2, G. Weng3, H. Yi4, B. Tian5, T. O’Brien6, Z. 
Guo7 

 
1 Peking University People’s Hospital, Beijing, China; 2 First 
Affiliated Hospital of Guangxi Medical University, Nanning, 
China; 3 Second Yinzhou Hospital of Ningbo University, 
Ningbo, China; 4 Third Affiliated Hospital of Sun Yat-sen Uni-
versity, Guangzhou, China; 5 West China Hospital of Sichuan 
University, Chengdu, China; 6 University of Minnesota, Min-
neapolis, USA; 7 Sanford Health/University of South Dakota, 
Sioux Falls, USA 
 

Objective: We compared the effects of exendin-4 on β-cell rep-
lication in mouse and human islet grafts from both young and 
old donors in diabetic mice.  
Methods: Mouse islets were isolated from young (8 week-old) 
and old (>40 week-old) C57BL/6 mice. Human islets from 9 
pancreatic donors were obtained from the JDRF and NIH Islet 
Cell Resource Centers. They are divided into ≤22 year-old 
(n=4) and ≥35 year-old (n=5). Islets were transplanted into 
streptozotocin-induced diabetic mice or immunodeficient nude 
mice. All recipients were given BrdU daily with or without ex-
endin-4 (10nM/kg/day). At 4 weeks posttransplantation, islet 
grafts were removed for insulin and BrdU staining.  
Results: Diabetes was reversed in all mice transplanting 100 
syngeneic mouse islets from young or old donors. However, 
normoglycemia was achieved significantly faster in exendin-4 
treated mice (P<0.01). The percentage of insulin+/BrdU+ β cells 
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in islet grafts was 7.2±1.8% in untreated mice and 16.2±5.2% 
in exendin-4 treated mice that received islet grafts from 
younger donors (P<0.01); 3.6±3.1% in untreated mice and 
16.7±5.8% in exendin-4 treated mice that received islet grafts 
from old donors (P<0.01). Normoglycemia was achieved in 50% 
of untreated nude mice and 94% of exendin-4 treated nude 
mice that received human islets from donors ≤22 years-old; and 
in 52% of untreated nude mice and 74% of exendin-4 treated 
nude mice that received islets from donors ≥35 years-old. The 
percentage of insulin+/BrdU+ β cells was 4.5±2.4% in islet grafts 
from untreated nude mice and 9.9±3.9% in islet grafts from 
exendin-4 treated nude mice (P<0.01). However, human islet 
grafts from donors ≥35 years-old contained few insulin+/BrdU+ 
β cells with and without exendin-4 treatment.  
Conclusions: Our data demonstrated that exendin-4 stimu-
lated β-cell replication in mouse islet grafts from both young 
and old donors and in human islet grafts from donors ≤22 
years-old, but not from donors ≥35 years-old.  
 
 
  
MO-148 
 
Beta-cell proliferation in transplanted islets over time 
 

G. Parnaud, C. Rouget, D. Bosco, T. Berney 
 

Cell Isolation and Transplantation Center, Division of Surgical 
Research, Department of Surgery, Geneva University Hospital 
and University of Geneva, Geneva, Switzerland 
 

Objective: Beta-cell replication is thought to play a significant 
role in maintaining pancreatic beta-cell mass. Nevertheless, it 
is still unknown whether a similar role could be attributed to 
cell replication in transplanted islets. The aim of this study 
was to determine the beta-cell replication rate in islets after 
their transplantation over time.  
Methods: Five hundred rat islets were transplanted under the 
left kidney capsule of NOD/SCID mice. Animals were randomly 
allocated into experimental groups (8, 15, 22 and 29 days post-
transplantation) and 5mg/ml BrdU was added to drinking wa-
ter for the last 7 days before histology analysis of the grafted 
islets. Beta-cell replication was determined by double im-
munofluorescence staining for insulin and BrdU or Ki67. Apop-
tosis was determined by TUNEL staining. Percentages of posi-
tive BrdU, Ki67 and TUNEL positive beta-cell were deter-
mined in four experiments and data expressed as means±SEM. 
Results: At 8 days post-transplantation, 5.95±1.11% beta-cell 
incorporated BrdU in the islet graft. At 15 days post-
transplantation, the percentage of beta-cell incorporating BrdU 
gradually decreased (3.07±0.99, 1.34±0.48 and 1.94±0.59% at 
15, 22 and 29 days post-transplantation, respectively, p<0.05). 
Similar results were obtained with Ki67 staining (2.23±0.62, 
0.59±0.16, 0.32±0.13 and 0.36±0.10% at 8, 15, 22 and 29 days 
post-transplantation, p<0.05). To determine whether the high 
number of replicating cell observed at 8 days post-
transplantation was due to a compensatory effect of cell death 
in the graft, we analyzed the apoptotic rate of beta-cell in islet 
grafts. Apoptotic rates were very low at the different time 
points without any significant differences over time (0.12±0.06; 
0.15±0.07; 0.13±0.05%, at 8, 15 and 29 days post-
transplantation).  
Conclusion: Our results indicate that beta-cell proliferation 
continuously occurs within islet grafts. Proliferation rate is 
higher at the time of islet transplantation. These data suggest 
that beta-cell proliferation is important for engraftment and 
maintenance of long-term islet graft function. 

MO-149 
 
Human pancreatic islets release HMGB1: relevance in 
human islet transplantation 
 

L. Racanicchi, R. Nano, R. Melzi, A. Mercalli, A. Secchi, P. 
Maffi, L. Piemonti 
 

San Raffaele Scientific Institute, San Raffaele Diabetes Re-
search Institute, Milan, Italy 
 

Objective: HMGB1 was recently described as a major deter-
minant for graft survival after islet transplantation in mouse 
model. We evaluated whether HMGB1 is released by human 
islets and has independent pro-inflammatory effects that influ-
ence tissue engraftment and transplant (Tx) survival 
Methods: primary cultures of transplanted human islet prepa-
rations from 61 donor (50 brain death, 11 living) were tested 
for HMGB1 content. Data were combined with donor character-
istics, isolation parameters and tissue inflammatory profile (50 
cytokines array by BioPlex assay). Sixteen islet 1st infusion 
were transplanted in 16 T1D patients (ITA; Edmonton proto-
col) and pre Tx HMGB1 release was correlated with the in-
flammatory response and graft function. 
Results: Human islets preparations contained and released 
HMGB1 in different amounts, as determined by ELISA and 
Western Blot (median 24h release for Equivalent Islet: 20 
pg/ml, min-max 1.4-110). Its release directly correlated with 
brain death, donor amilasemia, Wisconsin solution perfusion, 
digestion time and collagenase type. In vitro HMGB1 was sig-
nificantly positively associated with many cyto-
kines/chemokines, in particular with the highly released "pro-
inflammatory" CXCL8 and CCL2. HMGB1 release was not 
modulated by TLR-2,-3,-4,-5,-9 agonists or by exposure to IL-1b 
or IL-18. When evaluated after islet transplantation pre Tx 
HMGB1 release was related to the immediate inflammatory 
response (ie transaminitis and serum crosslinked fibrin prod-
ucts). Despite this HMGB1 marginally impacted short-term 
human islet function.  
Conclusions: The data showed that human islet HMGB1 re-
lease is a sign of "stressed” islets without having a direct role 
in graft failure 
 
  
MO-150 
 
Human islets express a marked pro-inflammatory mo-
lecular signature prior to transplantation 
 

M. Cowley1, A. Weinberg1, S. Walters1, W. Hawthorne1, J. 
Gunton1, T. Loudovaris2, P. O’Connell3, S.T. Grey1 

 
1 Garvan Institute, Immunology, Sydney, Australia; 2 St Vin-
cent's Institute, Fitzroy, Australia; 3 Westmead Hospital, 
Westmead, Australia 
 

Objective: In the context of islet transplantation, experimen-
tal models show that induction of islet intrinsic NF-κB-
dependent pro-inflammatory genes can contribute to islet graft 
rejection. Isolation of human islets triggers activation of the 
NF-κB and mitogen-activated kinase (MAPK) stress respon-
sepathways. However, the down stream NF-κB-target genes 
induced in human islets during the isolation process are poorly 
described.  
Methods: Therefore in this study, using microarray and 
RTqPCR approaches, we determined the pattern of genes ex-
pressed by a set of 15 human islet preparations.  
Results: We found that isolated humanislets express a panel 
of genes reminiscent of cells undergoing a marked NF-kB-
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dependent pro-inflammatory response. Induced genes included; 
matrix metallopeptidase 1 (MMP1) and Fibronectin 1 (FN1), 
factors involved in tissue remodelling, adhesion and cellmigra-
tion; cytokines, including IL-1 b and IL-8; A20and ATF3, genes 
regulating cell survival; and notably a set of chemokines that 
would favour the recruitment of neutrophils and monocytes, 
including CXCL2, CCL2, CXCL12, CXCL1, CXCL6, CCL28.  
Conclusions: These data show that human islets can make 
cell autonomous contributions to the ensuing allograft re-
sponse; which may act to exacerbatethe anti-islet-graft im-
mune response. These data highlight the potential importance 
of islet intrinsic pro-inflammatory responses as targets for 
therapeutic intervention. 
 
  
MO-151 
 
Gene expression of human islets cultured in bicarbon-
ate-free medium and ambient air 
 

S. Asif, H. Brandhorst, O. Korsgren, D. Brandhorst 
 

Uppsala University, Dept. of Immunology, Genetics & Pathol-
ogy, Uppsala, Sweden 
 

Objective: The standard procedure for human islet culture is 
utilization of 5% CO2 atmosphere. The introduction of gas-
permeable culture bags for islet culture and subsequent ship-
ment to transplant centers requires application of bicarbonate-
free media that can beused in ambient air. Since knowledge is 
lacking the present study investigated the effect of media bi-
carbonate buffer omission combined with normal air atmos-
phere on expression of proteins related to inflammation, apop-
tosis and environmental stress in cultured human islets. 
Methods: Isolated islets (n=28) were suspended in supple-
mented CMRL buffered with bicarbonate plus HEPES or 
HEPES alone for culture in either 5% CO2 atmosphere or am-
bient air, respectively. The pH was adjusted to 7.4 utilizing 
NaOH. After 48 hours of culture at 37°C, islets were harvested 
to determine survival, viability, secretory capacity andmRNA 
expression (n=6). 
Results: Whereas islet in vitro function was identical utilizing 
either culture condition, islet survival and viability was signifi-
cantly improved after culture in ambient air compared to 5% 
CO2. RT-PCR revealed decreased expression of IL-1b (70±8%), 
Bax (60±7%), caspase-3 (67±9%), Fas (63±13%) and HSP-70 
(79±5%) after culture in ambient air compared to CO2 
(P<0.05). In contrast, Bcl-2 gene expression was increased by 
264±58% (P<0.05). 
Conclusion:The data suggest that culture/shipment of human 
islets in media modified for ambient air does not affect islet 
quality. It rather seems that utilization of bicarbonate-free 
CMRL has beneficial effects on survival and viability of cul-
tured islets and reduces expression of mediators related to in-
flammation and apoptosis. 
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Posters 
 
 
Parallel poster session 1 - Topic: Pancreas 
transplantation 1 
 
  
P-152 Poster of distinction 
 
Effect of tacrolimus versus cyclosporine on glucose me-
tabolism of pancreas and kidney recipients in the late 
posttransplant period 
 

T. Havrdova1, F. Saudek1, T. Jedinakova1, K. Lipar2, J. 
Skibova3 

 
1 IKEM, Diabetes Center, Prague, Czech Republic; 2 IKEM, 
Transplant Center, Prague, Czech Republic; 3 IKEM, Statistical 
Department, Prague, Czech Republic 
 

Background and Aims: The aim of our study was to compare 
the glucose metabolism in Type 1 diabetic recipients of kidney 
and pancreatic grafts on tacrolimus versus cyclosporine-based 
immunosuppression in conjunction with mycophenolate mofetil 
in the late posttransplant period.  
Methods: We examined 20 insulin-independent patients after 
simultaneous pancreas and kidney transplantation with sys-
temic venous drainage of pancreatic graft. All recipients had a 
stabile good function of the kidney graft. Fasting glycemia, in-
sulin levels, glycosylated hemoglobin (HbA1c), a standard intra-
venous glucose tolerance test (IVGTT) with coefficient of glu-
cose assimilation (KG) calculation and trough Tacro/Cyclo levels 
were assessed. Insulin sensitivity was evaluated using the ho-
meostasis model assessment (HOMA-IR). Total C-peptide and 
insulin secretions were calculated as areas under the curves 
from the serum levels during the IVGTT.  
Results: Tacro and Cyclo groups did not differ in age, BMI and 
posttransplant period (9.8±2.1 [SD] vs. 10.7±1.1 years). We did 
not find any significant difference in response of IVGTT. In 
Tacro group (n=10) 2 patients had an abnormal response to 
glucose stimulus, 3 patients had an impaired glucose tolerance 
and 5 patients had a normal glucose tolerance. In Cyclo group 
(n=10) the abnormal response was present in none, the im-
paired glucose tolerance in 3 and the normal glucose tolerance 
in 7 recipients. The other results are shown in the following 
table. Trough levels of calcineurin inhibitors had no significant 
impact on any of examined parameters.  
Conclusion: The use of different types of calcineurin inhibi-
tors in Type 1 diabetic pancreas and kidney recipients had no 
effect on glucose metabolism in the late posttransplant period. 
 
 HbA1c 

DCCT  
(%)  

Fasting 
glycemia  
(mmol/L)  

HOMA-
IR  

KG 
(%/min.)  

Total  
C-peptide 
secretion  
(pmol/mL) 

Total  
insulin 
secretion 
(mIU/L)  

Tacro 
group  

5.8 ± 
0.42  

5.1 ± 
0.51  

2.95 ± 
2.86  

1.27 ± 
0.52  

101 ± 49.5 1875 ± 
1183  

Cyclo 
group  

5.7 ± 
0.27  

4.9 ± 
0.56  

1.9 ± 
1.66  

1.6 ± 
0.53  

101 ± 50.1 1246 ± 
993  

Differ-
ence  

NS  NS  NS  NS  NS  NS  

 
 
 
 
 

P-153 Poster of distinction 
 
9 year follow up of simultaneous kidney and pancreas 
transplantation in patients with type 1 and type 2 dia-
betes at a single center 
 

P. Patel, W. Bry, A. Hassoun, R. Peddi, S. Katznelson, L. 
Bohannon, L. Lu, V. Warvariv, H. Mahanty, K. Ueda, M. Kasz-
purenko 
 

California Pacific Medical Center, Transplantation, San Fran-
cisco, CA, USA 
 

Objective: Simultaneous kidney and pancreas transplantation 
(SPK) is commonly offered to patients with end stage renal dis-
ease (ESRD) and type 1 diabetes mellitus. Our center has been 
performing SPK for patients with type 1 and type 2 diabetes 
since 2002. We compared patient and graft outcomes based on 
diabetes type in patients who underwent SPK from 2002 
through 2010. 
Methods: All patients who underwent first SPK consecutively 
from 2002 through 2010 were identified using standard patient 
tracking records. Patients were divided into type 1 or type 2 
diabetes based on clinical history (diabetes onset, length of in-
sulin dependence, and C-peptide levels). We compared patient, 
kidney, and pancreas graft survival between the two groups. 
Pancreas graft failure was defined as return to insulin depend-
ence and kidney graft failure was defined as return to dialysis 
dependence. 
Results: Of 176 patients who underwent SPK, 135 had type 1 
diabetes and 41 had type 2 diabetes. A total of 10 deaths oc-
curred, 7 in the type 1 group and 3 in the type 2 group. In pa-
tients with type 1 diabetes, 4 died from sepsis, 1 from mucor-
mycosis, and 2 were unknown. In patients with type 2 diabetes, 
the cause of death was pneumonia, sepsis, and unknown. With 
a mean follow up of 3.9 years, patient survival was 95% and 
92.5% for type 1 and type 2 patients, respectively. Pancreas 
graft survival was 84% and 78% for type 1 and type 2 patients, 
respectively. Kidney graft survival was 95% and 92% for type 1 
and type 2 patients, respectively.  
Conclusions: Our review of 176 patients, 135 with type 1 dia-
betes and 41 with type 2 diabetes, who underwent first SPK 
from 2002 through 2010 shows excellent patient and graft sur-
vival rates. 
 
  
P-154 
 
10 years of simultaneous pancreas/kidney transplanta-
tion – a retrospective single center analysis of prospec-
tively obtained data 
 

D. Foltys, M. Heise, M. Hoppe-Lotichius, G. Otto 
 

University Medical Center Mainz, Transplant Surgery, Mainz, 
Germany  
 

Introduction When suffering from both diabetes mellitus and 
end stage renal disease, combined pancreas-kidney transplan-
tation (PKT) is a standardized and lifesaving procedure. With 
the pre-procurement pancreas suitability scoring system (P-
PASS), Eurotransplant has developed a tool to identify ideal 
donors with a value of <17. In an effort to expand the German 
donor pool, marginal donor organs are gladly accepted. In order 
to better determine organ survival,we proceeded to retrospec-
tively analyze our data on all PKTx in accordance with P-
PASS.  
Methods From 1999 to 2010 fifty-five recipients of PKTx were 
analysed. Fifty-three patients were suffering from diabetes 
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mellitus Type I, two patients were pancreoprivic. All trans-
plantations were performed using systemic-enteric drainage. 
The immunosuppressive protocol includes induction therapy 
with Basiliximab and maintenance therapy using Tacrolimus, 
Mycophenolate Mofetil and steroids.  
Results The overall survival rate after 5 five years was 83%, 
after 10 years 78%. Organ survival of the pancreas was 74% 
after one year, 59% after 5 years and 53% after 10 years. Three 
patients needed re-transplantation of PKTx and 6 patients 
needed singular pancreas re-transplantation. Seventeen pa-
tients showed acute rejection episodes and 14 patients suffered 
from CMV infection. We compared 41 patients receiving organs 
from an “ideal” donor (P-PASS<17) to 12 patients with grafts 
from marginal donors (P-PASS ≥17). Neither P-PASS nor do-
nor age demonstrated significant influence on organ survival. 
However, BMI showed a negative tendency (p=0,059).  
Conclusion In this retrospective single-center analysis of pro-
spectively obtained data after PKTx, the P-PASS showed no 
significant prediction of either overall patient survival, pan-
creas graft survival or pancreas-related postoperative morbid-
ity. In view of our data, the expansion of the German donor 
pool is possible, probable and paramount. A multicenter study 
of PKTx using marginal donors is mandatory to evaluate our 
results and to define the realistic “cut off” level of P-PASS.  
 
 
 
 
 
P-155 
 
Treatment of de novo atypical HUS post kidney pan-
creas transplant with eculizumab 
 

C. Wilson1, B. Jaques1, J. Shaw2, D. Talbot1, D. Manas1, T. 
Goodship2, N. Sheerin2, S. White1 

 
1 Freeman Hospital, Institute of Transplantation, Newcastle, 
U.K.; 2 Institute of Cellular Medicine, Newcastle University, 
Newcastle, U.K. 
 

Introduction: Post transplant microangiopathy (atypical 
Haemolytic Uraemic Syndrome, aHUS) has been associated 
with a number of initiating insults including calcineurin in-
hibitors, antibody mediated rejection and ischaemia. The 
pathogenesis is associated with a failure in local complement 
regulation. Conversion to sirolimus (Rapamycin®, Wyeth) and 
plasmapheresis (PEX) have been the mainstays of therapy. 
Even with this, a high percentage of cases fail to achieve re-
mission and lose their grafts.  
Methods and Results: We recently treated a 46 yr old male 
SPK recipient diagnosed with aHUS on renal biopsy 3 weeks 
after transplantation. Post op he developed a number of com-
plications including antibody mediated vascular rejection, py-
rexia of unknown origin and tacrolimus toxicity precipitated by 
the use of fluconazole. To treat the thromobotic microangiopa-
thy he was commenced on PEX therapy and switched from tac-
rolimus to sirolimus. However, after 18 cycles of PEX, he re-
mained dialysis dependent and was started on eculizumab 
(Soliris ®, Alexion). His platelet count responded to the first 
infusion of eculizumab and, after only 4 infusions, his renal 
function had improved and stabilised (6 month follow up) at a 
predicted GFR of around 40 ml/min/1.73m2. Subsequent ge-
netic testing has failed to find a complement factor mutation.  
Conclusion: Eculizumab therapy appears to be effective and 
can induce persistent remission in cases of aHUS refractory to 
PEX.  

P-156 
 
Pancreatic re-transplantation outcome compares fa-
vorably to primary pancreas transplantation 
 

J. R. Scalea, R. Barth, S. Fayek, J. Bromberg, B. Philosophe, 
S.T. Bartlett, M. Cooper 
 

University of Maryland, Surgery, Div. of Transplantation, Bal-
timore, USA 
 

Background: Many patients present for pancreatic re-
transplantation (PRetxp) following graft loss. PRetxp outcomes 
now rival that of primary pancreatic transplantation in select 
individuals. 
Methods: The PRetxp experience at a single institution was 
evaluated retrospectively, between 1992 and 2011. A historic 
cohort (1992-1999) was compared with the contemporary ex-
perience (2000-2011). Outcomes including patient and graft-
survival were collected. Student’s t-test was used for statistical 
analysis.  
Results: Seventy-seven patients underwent PRetxp. Mean re-
cipient age at re-transplantation was 40.1 yrs vs 36.8 at pri-
mary transplant. Nearly all re-transplants (94.8%) were soli-
tary pancreatic transplants, in contrast to 42% at primary 
transplantation. HLA-mismatch and cold-ischemia-time was 
similar (19.9 vs 19.4 hrs); however, donor age was 29.2 yrs for 
primary grafts vs. 25.6 years for re-transplanted grafts 
(p=0.08). Ten patients died during the study period, 5 (50%) of 
which had a functioning graft at the time of death. Mean 1-
year graft-survival for re-transplantation was 71.4%, and 5-
year graft survival was 60.1%; however, death-censored 5-year 
graft-survival was 66.1%. Overall graft-survival of primary v. 
re-transplanted grafts was 4.7yrs. v. 8.08 yrs. (p<0.0001). In 
our early experience (prior to the year 2000), 15 of 41 re-
transplants (37%) were lost in < 1 year, versus only 4 of 32 
(12.5%), p=0.01, in our more recent experience (2000-2011). 
Fifteen grafts were lost due to chronic rejection; 12 of these 
were prior to the year 2000. Ten patients (12.9%) lost grafts 
due to thrombosis; eight occurred in the early period, versus 
only 2 in the late period.  
Conclusions: Since 2000, we have observed less thrombosis 
and improved graft function; highlighting improvements in 
technical re-transplant and graft surveillance. Although re-
transplant donors tend to be utilized for repeat grafts, immu-
nologic graft loss has become less common. PRetxp is effective 
for patients with recalcitrant diabetes-mellitus, and should be 
considered for the appropriate patient-population.  
 
  
P-157 
 
Kidney graft dysfunction in SPK transplant recipients 
after pancreas loss 
 

D. Viglietti, T. Serrato, I. Abboud, C. Antoine, M.N. Peraldi 
 

Hôpital Saint-Louis, Paris, France 
 

Objective: Kidney graft survival in SPK recipients is known to 
be inferior in patients who early experience pancreas graft 
failure compared to patients with a functioning pancreas. We 
assess kidney graft function and histopathologic findings be-
tween these two groups of SPK recipients. 
Patients and methods: Medical files of 63 consecutive pa-
tients who received SPK transplantation were retrospectively 
reviewed. Kidney graft function estimated by the MDRD for-
mula and proteinuria were evaluated at 3 months after the 
transplantation and at last follow-up. Histopathologic findings 
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of protocol biopsies performed 3 months after transplantation 
were analysed. 
Results: 12 of 63 patients had lost the pancreas graft. Donors 
characteristics were similar in the two groups. At 32 months of 
median follow-up, eGFR after pancreas failure was 69.5 (range 
37.1-125.5) mL/min/1.73m² versus 56.3 (range 30.3-112.0) 
mL/min/1.73m² (p = 0.01) in patients with a functioning pan-
creas graft. Patients who had lost pancreas had a median pro-
teinuria of 0.28 g per 24 hours versus 0.13 g per 24 hours (p = 
0.02). Analysis of histopathologic findings of 3-months protocol 
biopsies revealed more frequent and intense glomerulitis le-
sions in after pancreas failure without peritubular capillaritis 
nor C4d deposition. 30% of patients who had lost the pancreas 
had glomerulitis graded 2 or 3 according to the Banff score ver-
sus 0% in the patients with functioning graft (p = 0.0001). 
There were no evidences for diabetic nephropathy recurrence. 
No DSA were detectable in these patients. 
Conclusion: SPK recipients develop an early kidney graft dys-
function after pancreas failure without diabetic nephropathy 
recurrence. Histopathologic findings revealed frequent and in-
tense glomerulitis without other antibody mediated rejection 
evidence we currently explore. 
 
  
P-158 
 
Skin cancer following pancreas transplantation 
 

J. Spanogle, Y. Kudva, R. Dierkhising, W. Kremers, R. Ro-
enigk, J. Brewer, M. Prieto, C. Otley 
 

Mayo Clinic, Rochester, MN, USA 
 

Skin cancer in pancreas transplant recipients has not been ex-
tensively characterized. We describe the incidence, tumor bur-
den, and risk factors for skin cancer in 216 pancreas transplant 
recipients at Mayo Clinic from 1996-2006. Allogenic pancreas 
transplant recipients had a skin cancer cumulative incidence of 
4.7%, 12.7%, and 19.6% by 2, 5, and 10 years post-transplant, 
respectively. For squamous cell carcinoma, the 2, 5, and 10 
year cumulative incidence was 2.8%, 10.3%, and 16.7%, respec-
tively; for basal cell carcinoma, the 2, 5, and 10 year risk was 
2.4%, 7.8%, and 17.4%, respectively. For patients who devel-
oped a squamous cell carcinoma, the cumulative incidence of 
developing a second squamous cell carcinoma was 56% at 2 
years; for patients who developed a basal cell carcinoma, the 
cumulative incidence of developing a second basal cell carci-
noma was 36% at 2 years. Of the risk factors examined, only 
age and having a skin cancer prior to transplant was predictive 
for the development of skin cancer. Nonmelanoma skin cancers 
commonly occur in recipients of pancreas transplants, and 
those patients who have a prior history of nonmelanoma skin 
cancer have a very high likelihood of further skin cancer devel-
opment.  
 
  
P-159 
 
Thessification of surgical complication applied to pan-
creas transpklantation: single center experience 
  

R. Garcia-Roca, G. Spoletini, J. Samame, G. Diaz del Gobbo 1, 
M.J. Ricart 1 

 

Hospital Clinico Barcelona, Barcelona, Spain 
 

Introduction: Complicaitons in transplantation are expressed 
in terms of graft outcomes, factoring surgical technique, donor 
and recipient characteristics. We evaluate the applicability of 

the Clavien-Dindo classification to pancreas transplantation 
(type-C intervention) and the impact on graft outcomes.  
Methods: Retrospective analysis of 249 pancreas transplants 
over 10yrs. Donor, recipient, transplant procedure and post-
transplant complications are analysed. Hemodialysis for de-
layed renal graft function and immunosuppression-related 
complications were excluded. The highest graded complication 
was recorded.  
Results: Complication rates were 26.9% Class.I-II, 43% Class-
III and 2.4% Class IV-V. Blood transfusion represented 66.7% 
of Class-II. Thrombosis was the commonest among the IIIa 
(83.7%) the remaining were colections percuteneously drain-
ageed. In type IIIb, bleeding occurred in 48.4%, thrombosis in 
20.3% and anastomotic leak in 21.6%. Patient and procedure 
demographics are presented in table 1.The 1 and 5yr graft sur-
vival are 95.2/95.2% for Class I-II, 94.7/94.7% class IIIa, 
95.2/74.4% class IIIb and 93.2/67.7 for class IV-V. (p=NS). 
Failure to treat was considered pancreas removal (n=27), 7 
cases during the transplant procedure due to poor organ perfu-
sion, the remaining as a consequence of a complication.  
Conclusion: The classification applied to pancreas transplan-
tation doesn't reflect on graft outcomes. Some complications 
are derived from the treatment required and are expected as 
normal postoperative course. 
 

 None 
(n=68) 

I-II 
(n=68) 

IIIa 
(n=43) 

IIIb 
(n=64) 

IV-
V(n=6) 

Total 
(n=249) 

p-
value 

Donor 
Age 

27,26 
±10,43 

29,34 
±10,16 

33,12 
±10,34 

31,19 
±10,78 

26,17 
±10,02 

29,82 
±10,86 

0,037 

Donor 
BMI 

22,68 
±2,93 

23,25 
±2,87 

23,57 
±2,39 

24 
±2.91 

23,49 
±3.41 

23,35 
±2.85 

NS 

Vasclar-
COD 

26.5% 29,9% 32,6% 26,6% 33,3% 28,6% NS 

Recip 
Age 

38,5 
8±6.8 

39,8 
±7.5 

39,5 
±7.5 

39,4 
±7.3 

38 
±8.5 

38.5 
±7.3 

NS 

Retx 10,3% 8,8% 27,9% 18,8% 0 14,9% 0,03 

CIT 
(min) 

690 
±216 

646 
±231 

694 
±232 

692 
±222 

580 
±114 

676 
±223 

NS 

ICU 
(day) 

2,3 
±0.8 

3,3 
±1,8 

3,5 
±3,2 

5,8 
±8,1 

10 
±7,3 

3,8 
±4,9 

0,001 

HD 
(day) 

12, 
±3,3 

18,6 
±10 

19,9 
±9,1 

33,7 
±31,6 

23,5 
±20,6 

21,1 
±19,2 

0,001 

BMI: body mass index; COD: cause of death; CIT: cold ischemia time; ICU: inten-
sive-care unit; HD: hospital days 

 
 
P-160 
 
Efficacy of subcutaneous vs. intravenous Alemtuzumab 
induction in simultaneous kidney and pancreas trans-
plantation  
 

K. Hamawi, R. Corey, R. Heilman, D. Mulligan, A. Moss, H. 
Chakkera, N. Katariya, H. Khamash, J. Prigoff, S. Reddy 
 

Mayo Clinic Arizona, Phoenix, USA 
 

Objective: To compare the efficacy of Alemtuzumab induction 
using intravenous vs. subcutaneous route in simultaneous kid-
ney and pancreas transplantation (SPK). 
Methods: Seventy three patients received SPK transplanta-
tion at our center between January 2008 and February 2011. 
Group A (n=61) received Alemtuzumab 30 mg subcutaneously 
was compared to historic group B (n=14) who received Alemtu-
zumab 30 mg intravenously. Maintenance immunosuppression 
was similar and consisted of Tacrolimus (targeting 8-12 ng/ml 
during the first 3 months post transplant and 6-8 ng/ml there-
after) and Mycophenolate mofetil (1000 mg twice daily). Ster-
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oids were discontinued on the forth post operative day. Primary 
end point was one year allograft rejection rate. Post transplan-
tation absolute lymphocyte count (ALC) at 1, 4, 12 months 
were secondary end points.  
Results: No differences in recipients’ baseline demographics in 
respect to age, gender, ethnicity, BMI, pre transplant panel 
reactive antibody and C-peptide were noted. Donors’ character-
istics (age, BMI and cause of death) were similar. The rate of 
renal allograft rejection was 29% and 14.2 % in group A and 
group B respectively. The rate of pancreatic allograft rejection 
was 16.3% and 28.5% in group A and group B respectively. 
Both rates were not statistically significant. There was no sta-
tistical difference of ALC between the two groups at 1, 4 and 12 
months post transplantation. Group A mean ALC at one month 
and 12 months were 0.09 and 0.77 respectively. Group B mean 
ALC at one month and 12 months were 0.12 and 0.99 respec-
tively.  
Conclusions: In SPK transplantation, subcutaneous admini-
stration of Alemtuzumab has the same efficacy as the intrave-
nous route. No differences in allograft rejection noted. More 
studies are needed to confirm these findings. 
 
 
 
 
  
P-161 
 
Aortic clamping in pancreas transplantation. Is there 
any harm to the transplanted kidney graft? 
 

M. Perosa, H. Noujaim, L.T. Mota, J.R. Branez, L.E. Ianhez, 
R.A. Oliveira, L.O. Ogawa, E.T.M. Shiroma, T. Genzini 
 

HEPATO, Organ Transplantation, São Paulo, Brazil 
 

Some special clinical situations may require the need of aortic 
clamping during a pancreas transplant (PT). The most impor-
tant problem during this maneuver is ischemic injury to a pre-
vious transplanted kidney and its consequence is not well es-
tablished.  
Objective: Demonstrate experience with aortic clamping in PT 
without special kidney allograft protection measures and its 
impact on post-transplant kidney function.  
Methods: Five patients who underwent PT, being 4 PAK and 1 
SPK (in whom a kidney graft had just been transplanted), had 
a need of aortic clamping. The pancreas graft was placed at 
right by retrocolic portal-enteric drainage in all cases. Serum 
creatinine was evaluated at pre and post-transplant.  
Results: The indication for aortic clamping was: severe calcifi-
cation of iliac artery wall (2 cases), use of prior arterial stump 
(retransplantation) that emerged from the aorta (1 case), a Y 
graft that has not reached the common iliac artery (1 case), and 
a previous ipsilateral kidney graft in the right fossa (1 case). 
The mean serum creatinine was 1.1, 1.15, 0.95 and 1.0 mg/dl, 
respectively, in the pre-operative, post-operative 1 , 7 and at 
discharge for PAKs. There was one pancreas graft failure due 
to venous thrombosis. All patients passed urine during the 
postoperative period and no significant alterations were no-
ticed in the daily serum creatinine levels following the proce-
dure. In one case there was graft pyelonephritis treated with 
antibiotics. The SPK patient required dialysis for 1 week, after 
which recovered renal function. Patient, kidney and pancreatic 
graft survival was 100%, 100% and 80% respectively.  
Conclusions: The need of aortic clamping in selected cases of 
PT does not seem to affect the transplanted kidney even with-
out protection measures. 

P-162 
 
Surgical complications after pancreas transplantation  
 

B. Forgacs, A. Ghazanfar, M. Mitu-Pretorian, G. Di 
Benedetto, T. Campbell, H. Riad, R. Pararajasingam, N. 
Parrott, T. Augustine, A. Tavakoli 
 

Manchester Royal Infirmary, Transplant Unit, Manchester, 
U.K.  
 

Introduction: Complication rates after pancreas transplanta-
tion still remain formidable. Several pancreas recipients may 
require repeat surgery for various indications.  
Objective: To review major surgical complications and their 
management after pancreas transplantation in our centre.  
Methods: 226 pancreas transplantations were performed in 
our centre between June 2001 and March 2011. 176 SPK, 37 
PAK and 13 PTA were performed. Clinical data were collected 
prospectively into an electronic database (Microsoft Excel). All 
surgical complications, their management and outcomes were 
analysed.  
Results: Duodenal necrosis developed intraoperatively in two 
patients. The duodenum was excised in both cases and the 
ducts directly anastomosed to the bladder. Both patients un-
derwent staged enteric conversion subsequently. Two patients 
developed severe haematuria following transplantation requir-
ing urgent enteric conversion, one led to a severe native pan-
creatitis. Two recipients had intra-operative ischemia of the 
head of pancreas. One underwent resection of the head with 
direct ductal implantation to the bladder. The other had percu-
taneous pancreatic ductal drainage. A major fistula occurred in 
17 patients. These leaks were managed either conservatively or 
surgically. 8 patients developed mycotic aneurysms. All of them 
underwent transplant pancreas pancreatectomy. As late com-
plication one patient developed a chronic transplant pancreas 
pseudo-cyst which was drained into the bladder. A second pa-
tient had stenosis of a duodeno-cystostomy with duodenal per-
foration. The anastomosis was refashioned and the perforation 
was closed. A bladder drained kidney pancreas recipient whose 
kidney failed developed a vesico-cutaneous pancreatic fistula 
leading to severe skin maceration managed by duodeno-cystic 
disconnection and enteric drainage.  
Conclusions: Surgical complications after pancreas trans-
plantation, are challenging and their management often re-
quires innovative decision making based on standard surgical 
principles.  
 
  
P-163 
 
Resolution of long standing Necrobiosis Lipoidica Dia-
beticorum (NLD) lesion after restoration of euglycaemia 
following successful pancreas after kidney (PAK) trans-
plant 
 

M.J. Mazur1, A.C. Lowney1, J. Prigoff2, R.L. Heilman3, H. 
Chakkera3, A. Moss2, D. Mulligan2, K. Reddy2, K. Hamawi3 

 
1 Cork University Hospital, Department of Nephrology, Cork, 
Ireland; 2 Mayo Clinic Arizona, Transplant Center, Phoenix, 
USA; 3 Mayo Clinic Arizona, Department of Medicine, Phoenix, 
USA  
 

Case Report: Our patient is a 59 year old female with DM 
type 1 since she was 9. She was diagnosed with NLD one year 
later. Her right shin was affected. The lesion was well-
demarcated, shiny and yellow to light brown in color, without 
any ulcerations. No specific treatment had ever been offered 
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and the lesion remained unchanged for decades. She went on to 
develop CKD stage V and became hemodialysis dependant 
when she was 55 years old. One year later she received a 
LRRT. She was induced with IVIG and r-ATG. Her immuno-
suppression was with tacrolimus, mycophenolate mofetil and 
prednisone. Creatinine stabilized at 1.2 mg/dl (eGFR 46 
ml/min/1.73 m2). She received PAK 3 years later. Induction 
therapy was with alemtuzumab and IVIG. She remained on 
tacrolimus, mycophenolate mofetil and prednisone. The pan-
creas allograft had excellent function and she became euglyce-
mic. At 4 weeks after PAK she reported complete resolution of 
her NLD. There has been no recurrence of NLD for 3 years of 
follow up at which point the lesion reappeared, despite persis-
tence of euglycemia. Discussion: This is the first report of reso-
lution of longstanding (nearly 5 decades) NLD following PAK. 
The fact that the patient was on the same antirejection agents 
for 3 years prior to pancreas transplantation makes it unlikely 
that the state of immunosuppression or any particular phar-
macological agent was responsible for NLD resolution.  
Conclusion: Resolution of NLD should be included among 
other potential benefits of pancreas transplantation.  
 
 
 
 
  
P-164 
 
BK nephropathy (BKVN) in simultaneous pancreas -
kidney transplant (SPK): potentially preventable cause 
of renal allograft loss 
 

P. Kandula, T. Taber, J. Fridell, M. Yaqub, D. Mishler, A. 
Sharfuddin, M. Mujtaba 
 

Indiana University School of Medicine, Indianapolis, USA 
 

Background: Immunosuppression (IS) reductionis the main 
stay of BKVN management; this approach can put SPK pa-
tients (pts) ata high risk of pancreatic allograft rejection. This 
fear of pancreaticrejection leads to inadequate BKVN man-
agement in SPK pts. More than 50% of SPK ptsafflicted with 
BKVN lose their kidneys. 
Methods: Single center, retrospective case study reviewed the 
dataof 138 SPK patients from 1/06 to 6/10. BKVN definition 
was qPCR > 10000copies/ml of serum and > 30% rise inseurm 
creatinine from baseline. Induction was with r- ATG and main-
tenancesteroid free IS with Tacrolimus ± Sirolimus or Myco-
phenolate. Quarterly urinescreening for BK virus was done for 
first two years and once a year thereafter. 
Results: 6 patients were diagnosed with BKVN.Mean time to 
diagnosis was 13 months. Median serum creatinine was 2.1 
mg/dl atdiagnosis. The geometric mean BK serum viral load 
was 1,758,000 DNA copies/ml.Patients were managed with IS 
reduction alone with biweekly monitoring of BK viralloads and 
blood chemistries. Median time to BKVN clearance was 5.6 
months. Norenal allograft was lost to BKVN. From BKVN di-
agnosis to clearance there was a96% reduction of Mycophe-
nolate Mofetil dose. 100% reduction in Sirolimus and40% re-
duction in 12hr Tacrolimus trough level. At a Median 19 month 
pt follow up postBK clearance, pts had excellent renal function 
without evidence of pancreaticallograft loss. 
Conclusion: Early detection and interventionin BKVN by 
Immunosuppression reduction alone with close monitoring of 
renal andpancreatic allograft function can potentially prevent 
renal allograft loss inSKPT without compromising pancreatic 
allograft 

P-165 
 
Simultaneous kidney-pancreas transplantation in Afri-
can-American recipients: Alemtuzumab versus rATG in-
duction 
 

R. Stratta, A. Farney, J. Rogers, S. Al-geizawi, W. Doares, S. 
Kaczmorski, S. Winfrey, M. Gautreaux, L. Hart, S. Iskandar 
 

Wake Forest Univ School of Medicine, General Surgery, 
Winston-Salem, NC, USA 
 

Outcomes of Alemtuzumab (Alem) and rATG induction in Afri-
can-American (AA) simultaneous kidney-pancreas transplant 
(SKPT) patients (pts) are not well described.  
Methods: We performed 26 SKPTs (21%) in AA pts with Alem 
or rATG induction with FK, MMF, and steroids.  
Results: 12 AA pts received Alem and 14 rATG. Demographics 
were similar between groups. Detectable pretransplant (pretx) 
C-peptide levels were present in 4 Alem pts (mean 3.7 ng/ml) 
and 3 rATG pts (mean 6.4 ng/mL), suggesting a type 2 diabetes 
phenotype. With a mean follow-up of 46 months, actual pt 
(100% Alem vs 93% rATG), kidney (92% Alem vs 50% rATG, 
p=0.036), and pancreas (83% Alem vs 57% rATG, p=0.22) graft 
survival rates (GSR) favored the Alem group. Relaparotomy 
rates were 25% in Alem pts vs 50% in rATG pts (p=0.25). Ini-
tial lengths of hospital stay and infection rates were similar 
between groups. Acute rejection (AR) occurred in 17% of Alem 
vs 50% (p=0.11) of rATG pts. In pts with functioning grafts, 
most recent serum creatinine (mean 1.2 mg/dL Alem vs 1.6 
rATG), eGFR (mean 58 mL/min Alem vs 53 rATG), C-peptide 
(mean 3.0 ng/mL Alem vs 4.1 rATG) and HbA1c levels (mean 
5.5%, both groups) were comparable between groups. 6/8 (75%) 
kidney grafts were lost to AR, whereas pancreas grafts failed 
due to thrombosis (2), chronic rejection (2), and insulin resis-
tance (4 pts, 3 with detectable pretx C-peptide levels). Pancreas 
graft loss rates (excluding thrombosis) were 43% vs 18% 
(p=0.31) in pts with and without detectable pretx C-peptide 
levels, respectively.  
Conclusions: Alem and rATG induction are both associated 
with good initial outcomes in AA recipients of SKPT. Alem in-
duction may be associated with a reduction in early morbidity. 
Detectable pretx C-peptide levels are not a contraindication to 
SKPT but may be a risk factor for pancreas graft failure.  
 
  
P-166 
 
Experiences of simultaneous deceased-donor pancreas 
living-donor kidney transplantation: A solution for re-
ducing waiting time 
 

Y. Kim, J.B. Park, Y.S. Chung, K.B. Song, J.H. Jung, S.C. 
Kim, D.J. Han 
 

Asan Medical Center, Surgery, Seoul, South Korea 
 

Simultaneous pancreas kidney transplantation (SPK) is a good 
treatment of option for the patients with diabetic end-stage 
renal disease. However, because of limitation of organ-
shortage, especially kidney graft, patients should wait more 
than 4~5 years for SPK on list in Korea. Recently, we per-
formed simultaneous deceased-donor pancreas and living-donor 
kidney transplantation (SPLK) and herein report 7 cases of 
SPLK in single center. Totally we performed 7 cases of SPLK 
between September 2009 and June 2010. Median follow-up du-
ration was 3months (range, 1~11 months) The waiting time on 
list was a median of 1 months.(range, 0~13 months) All the 
kidney donor was ABO-compatible relation and all the recipi-
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ents were negative in CDC and T-flow cytometry crossmatch. 
Median age was 36 years (31~49) in recipients, 22 years 
(13~33) in pancreas deceased donor and 49 years (28~62 years) 
in kidney living donor. The relation of kidney donor was 
mother in 3 patients, brother in 1, sister in 1and husband in 2. 
Kidney was obtained from living donor by hand-assisted 
laparoscopic nephrectomy. Cold ischemic time (CIT) of pan-
creas was a median of 541 minutes (360~624) and CIT of kid-
ney was a median of 84 minutes (28~106). In all the patients 
the drainage procedures were systemic and bladder drainage. 
There was no in-hospital mortality and no re-laparotomy for 
post-operative bleeding including a Jehovah’s Witness, who 
discharged without any transfusion of RBC or fresh frozen 
plasma. All the recipients stopped insulin administration 
within 24 hours post-reperfusion of pancreas. There was no 
delayed graft function after kidney transplantation and no 
graft failure of pancreas or kidney during follow-up. SPLK can 
be a treatment of option for patients with diabetic end-stage 
renal disease, reducing waiting time on list and overcoming 
organ shortage.  

 
  
P-167 
 
Pancreas/islet-kidney transplantation for patients with 
type 2 DM and end stage of renal disease 
 

Y. Liu 
 

First Hospital of China Medical University, General Surgery 
Department, Shenyang, Czech Republic 
 

Objective: To explore the effect of pancreas/islet-kidney 
transplant for patients with DM and end stage of renal disease 
(ESRD). 
Method: Since September 1999, 19 patients with type 2 DM 
and ESRD received simultaneous pancreas-kidney transplant 
in our hospital. All patients have a long history of diabetes (10-
20years), and were insulin-depended with dose of 0.2-
1.0IU/Kg/day. Anti-CD25 monoclonal antibody/OKT3 were 
used as induction and cyclosporine A/tacrolimus, mycophe-
nolate mofteil (MMF) and steroid as maintenance protocol. 
Steroid was removed withdrawn 6 months after operation.  
Since December 2007, 4 cases of islet transplantation were per-
formed for 4 patients with type 2 DM and ESRD. Two patients 
received simultaneous islet-kidney transplant from single-
donor, one received 2 consecutive islet transplants 5 months 
after kidney transplant. All of recipients depended on insulin 
with dose of 0.5-0.7IU/Kg/day before operation. Anti-CD25 
monoclonal antibody was used as induction. For simultaneous 
islet-kidney transplant, low-dose Tacrolimus and Sirolimus 
were used as maintenance protocol. For the other patient, the 
maintenance protocol was closporine and MMF. Steroid was 
not used in all cases. 
Result: No Primary graft nonfunction (PNF) have oc-
curred.Insulin was withdrawn within 5 to 9 days after opera-
tion. The results of insulin and C-peptide release test were 
normal. One patient died of secondary infection caused by bone 
marrow suppression. The other patients survived with func-
tioning grafts. One patient of simultaneous islet-kidney trans-
plant died of bleeding and secondary infection of liver puncture 
site 5 days after operation, the blood glucose level recovered to 
normal 24 hours. The other patient had normal glucose level 3 
days after surgery, and the insulin dose reduced to 1/3. The 
insulin dose of the patient of islet transplantation after kidney 
transplantation reduced to 1/2 after the first transplant. The 

patient became insulin independent completely after the sec-
ond operation. 
Conclusion: Pancreas/islet transplantation is an effective 
treatment for patients with type 2 DM.  
 
  
P-168 
 
Experience in Hospital Italiano de Buenos Aires with 
percutaneous ultrasonographic-guided (US-guided) 
pancreas allograft biopsies 
 

R. Luxardo, W. Bonfanti, G. Bratti, M. Giordani, N. Imperiali, 
C. Mombelli, L. Costan, R. Lambertini, G. Gallo, S. Hyon, S. 
Algranati, P. Argibay, R. Groppa 
 

Hospital Italiano de Buenos Aires, Nefrologia, Buenos Aires, 
Argentina  
 

Objetives: Report our experience with percutaneous (US-
guided) pancreas graft biopsies assesing the correlation be-
tween the alteration of the laboratory test of pancreas function 
(hyperglycemia and hyperamilasemia) with the histological 
findings. We also analyze the effectiveness and the safety of 
this method for obtaining adequate tissue for diagnosis of pan-
creas dysfunction.  
Methods: Data were obtained from 19 percutaneous US-
guided biopsies performed in 10 recipients of pancreas-kidney 
transplantation between September 2008 and February 2011. 
All patients were treated with quadruple immunosuppression 
with induction with antibodies associated with tacrolimus, my-
cophenolate and steroids.  
Results: The main indications of the procedure were hy-
peramilasaemia (57.9%), hyperglycemia (31%) and both sero-
logic biomarkers elevated (11%). Hystopathological results 
showed acute rejection(31%), chronic rejection (26%), normal 
findings (31%) and calcineurin inhibitors islets toxicity (6%) 
and reflux pancreatitis (6%). We observed that hyperamila-
saemia was the only abnormality test found in the 66.6% of the 
biopsies with acute rejection; and hyperglycemia in the 66.6% 
of biopsies with chronic severe rejection. However, normal bi-
opsies were associated with one or both laboratory test abnor-
malities. Acute pancreas rejection was not associated with in-
creased creatinine level, except one patient with primary kid-
ney non function. All tissue samples were representative. 
Bleeding which required blood transfusion was observed in one 
patient.  
Conclusions: Considering the low sensitivity and specificity of 
biochemical markers,the biopsy of pancreas transplants is the 
gold standard method to differentiate acute rejection from 
other pathologic processes. In our Center the incorporation of 
the percutaneous US-guided pancreas graft biopsy became a 
routine, safe and effective procedure for diagnosis of pancreas 
dysfunction.  
 
  
P-169 
 
Conservative management of pancreatic fistulae follow-
ing graft pancreatitis 
 

P. Uva, E. Alvarenga, P.E. Rainone, M. Norese, S. Cuevas, C. 
Candia, N. Urday, R. Gonzalez 
 

Hospital de Alta Complejidad "J.D. Perón", Formosa, Argentina 
 

Objective: To present a case of conservative management of 
pancreatic fistulae following graft pancreatitis after a SKP 
transplant.  
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Methods: Retrospective chart review. 
Results: A 40 y/o male underwent a SPK transplant from a 28 
y/o donor. Pancreas ischemia time was 440 minutes. IS con-
sisted on Thymoglubulin, FK, MMF and steroids. Graft devel-
oped immediate pancreatitis and patient received octreotide 
treatment sq for 1 week and remained asymptomatic. A few 
days later needed exploratory laparotomy for intraabdominal 
collection of pancreatic fluid and peripancreatic fat necrosis 
requiring drainage, wash out and multiple drains placement. 
Patient developed a pancreatic fistulae of 300cc daily. Received 
treatment with IM octreotide 20mg (Sandostatin LARTM) 
monthly and antibiotics. Fistula output soon became below 
100cc daily and then decreased slowly. Fistulogram confirmed 
a well directed fistula with no spillage of fluid within the ab-
dominal cavity. Follow up was performed by weekly CT scan 
initially and then monthly. No fever or clinical symptoms oc-
curred during treatment. After 3.5 months the fistula output 
stopped. CT scan confirmed resolution of fistula with no collec-
tions. Patient never received insulin of required dialysis and is 
now over 1 year after transplant with both grafts functioning. 
Conclusions: Graft pancreatitis is a much feared condition 
that can become life threatening. Pancreatic or peripancreatic 
necrosis with pancreatic fistulae often times requires graft 
pancreatectomy. Conservative management of this condition 
with antibiotics and IM octreotide can be performed with an 
excellent outcome provided that no clinical symptoms or fever 
develop. Very close follow up is required both clinically and im-
aging.  
 
  
P-170 
 
Simultaneous procurement of liver and intestinal grafts 
for transplantation in the same donor did not negatively 
impact the pancreas graft outcome 
 

T. Jie, A. Gruessner, C. Desai, H. Rilo, R. Gruessner 
 

University of Arizona, Surgery, Tucson, USA 
 

Since pancreas, liver and intestine share the same visceral 
blood supply, procurement of these organs separately for 
transplantation is technically challenging. Pancreas grafts 
were often not recovered or discarded after recovery when liver 
and intestine were procured. The impacts of simultaneous liver 
and intestine procurement on the pattern of pancreas graft 
utilization and outcomes were investigated.  
 
 
 

Parallel poster session 2 - Topic: Clinical and 
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Early pancreas transplantation improves the motor 
nerve conduction in sciatic and caudal nerves of al-
loxan-induced diabetic rats 
 

C.T. Spadella1, S. Alberti1, A.N. Lucchesi1, L.A. Resende2 

 
1 School of Medicine of Botucatu, Surgery and Orthopaedics, 
Botucatu, Sao Paulo State, Brazil; 2 School of Medicine of Botu-
catu,Neurology, Botucatu, Sao Paulo State, Brazil 
 

Objective: To assess the temporal relationship between suc-
cessfully pancreas transplantation (PT) and the course of dia-

betic neuropathy we studied electrophysiological recordings 
from the nerves of transplanted rats in 3 different stages after 
surgery.  
Methods: 150 inbred male Lewis rats were randomly assigned 
to 5 experimental groups with 30 rats each: NC – non-diabetic 
controls; DC – untreated diabetic controls, and PT1, PT2, PT3 
– diabetic rats that received syngeneic pancreas transplants 4, 
12 and 24 wks after alloxan diabetes induction, respectively. 
Each group was further divided into 3 subgroups with 10 ani-
mals, and laboratory and nerve conduction studies were pro-
spectively recorded in all rats at 1, 3, and 6 mo after surgery.  
Results: DC rats showed sustained hyperglycemia and in-
creased glicosylated hemoglobin levels throughout the experi-
ment (P<0.001). Recorded responses from the sciatic and cau-
dal nerves showed significantly diminished amplitude (AMPL) 
and increased temporal dispersion of compound muscle action 
potencials (CMAPs) in DC when compared to NC rats after 1, 3 
and 6 mo of follow-up (P<0.05). AMPL of CMAPs was reduced 
by 40% in DC recordings in these periods. Motor nerve conduc-
tion velocity (MNCV) also was slower and distal latency 
(DLAT) longer in nerves of DC rats after these periods 
(P<0.05). Rats underwent PT up to 4 and 12 wks after diabetes 
onset had significant (P<0.05) improvement of all electro-
physiological abnormalities when compared with DC rats after 
1, 3, and 6 mo after transplants. Nevertheless, AMPL and 
MNCV as well as dispersion of CMAPs and DLAT remained 
altered in PT rats when procedure was performed later (24 
wks) in all periods of follow-up.  
Conclusions: Our results suggest that may exist a “point of no 
return” of diabetic neuropathy where control of glycemia no 
more reverts the nerve electrophysiological abnormalities (Re-
search supported by FAPESP). 
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Autologous islet cell transplantation after ex-
tended/total pancreatectomy for treatment of chronic 
pancreatitis; the University of Virginia experience 
 

A. Agarwal, M.A. Mallory, A.C. Fansler, P. Chhabra, B.J. 
Kane, H. Dorn, S.C. Kumer, T.M. Schmitt, K.L. Brayman 
 

University of Virginia, Surgery, Transplant Division, Char-
lottesville, USA 
 

Objective: To describe the safety and efficacy of autologous 
pancreatic islet transplants following an extended/ total pan-
createctomy as a treatment for chronic pancreatitis.  
Methods: Between January 2007 and March 2011, twelve pa-
tients underwent an extended pancreatectomy for definitive 
treatment of chronic pancreatitis. Pancreata were surgically 
removed by the transplant division and sent to the islet proc-
essing facility. The islets were isolated and were infused into 
the portal vein.  
Results: Six patients underwent total pancreatectomy with six 
cases of near-total pancreatectomy. Mean age was 38 years 
(range 15-62) with a male to female ratio of 4:8. Eleven of 
twelve patients received and tolerated autologous islet cell in-
fusion. One patient did not receive islet infusion secondary to 
infectious concerns. The mean islet equivalents were 197,500± 
88100 IEQs with mean IEQ/kg of 2,746±5607 IEQ/kg. One year 
and three year actuarial patient survival was 100% and 91% 
(one case of bacteremia). There was low morbidity associated 
with pancreatectomy with autologous islet cell transplantation 
(no portal thrombosis, one pancreatic leak, one SMA injury). 
No patients required insulin prior to surgery. At mean follow-
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up of 21±18 months, five patients (45%) remain insulin inde-
pendent (two patients require oral hypoglycemics). Six patients 
have a mean insulin requirement of 7± 6 U/day. At one month 
follow-up, al patients had detectable c-peptide (mean 1.8±1.5 
ng/mL). Overall, all patients reported a significant decrease in 
pain and narcotic requirements  
Conclusions: Autologous islet transplantation after extensive 
pancreatic resection for chronic pancreatitis is a safe and suc-
cessful procedure. It offers definitive treatment of their dis-
eased pancreas without the morbidity of brittle diabetes. Ide-
ally, patients should be offered this therapy earlier to decrease 
chronic abdominal pain and preserve endogenous endocrine 
function.  
 
  
P-173 
 
Hypersensitivity to rabbit anti-thymocyte globulin in an 
islet transplant recipient 
 

S. Soleimanpour, D. Sekiguchi, D. LaRosa, E. Luning Prak, A. 
Naji, M. Rickels 
 

University of Pennsylvania School of Medicine, Philadelphia, 
PA, USA 
 

Objective: To describe a case of hypersensitivity to rabbit 
anti-thymocyte globulin (rATG) occurring in the context of islet 
transplantation. 
Methods: A 36-year-old woman with type 1 diabetes was ad-
mitted for islet transplantation. rATG was administered the 
first day (1.5 mg/kg) with methylprednisolone (2 mg/kg), and 
on the second day (1.5 mg/kg) without glucocorticoid to avoid 
potential toxicity to the anticipated islet transplant.  
Results: At the end of the rATG infusion on the second day 
she developed hives over her face, chest and back, and tender 
erythema at her i.v. site. Islet transplantation was not per-
formed. She reported exposure to a pet rabbit for 2 years in 
childhood. Overnight, fever developed and the rash evolved 
into an erythematous morbilliform eruption affecting the torso. 
Serum CRP and the ESR were elevated; serum C3 and C4 were 
normal. She received prednisone 50 mg with subsequent reso-
lution of the rash, and completed 3 more 30 mg doses. Nine 
days after her initial reaction, she developed a recurrence of 
the rash and fever now with arthralgias; serum levels of C3 
and C4 had fallen. Methylprednisolone 125 mg twice was re-
quired for symptom improvement, and was gradually tapered 
as prednisone over the next 4 weeks. One week after the sec-
ond reaction serum levels of C3 and C4 and the ESR were 
normal. Five months after the initial attempt at islet trans-
plantation, she returned to receive 7,879 IEs/kg via portal vein 
infusion under basiliximab (20 mg twice), tacrolimus and si-
rolimus immunosuppression, and has maintained insulin-
independence for more than 6 months post-transplant.  
Conclusions: Our patient’s apparent immediate, type 1, hy-
persensitivity reaction to rATG was followed by immune com-
plex, type 3, hypersensitivity (serum sickness) requiring high 
dose glucocorticoids. Canceling the initial islet infusion proved 
wise, and the patient subsequently did well with islet trans-
plantation under an alternative induction agent. 
 
  

P-174 
 
Human pancreatic islet isolation and transplantation at 
the Institute for Clinical and Experimental Medicine 
 

E. Dovolilova, P. Girman, J. Kriz, Z. Berkova, K. Zacharo-

vova, T. Koblas, L. Pektorova, M. Mindlova, E. Vavrova, I. Le-
ontovyc, D. Habart, E. Cihalova, F. Saudek 
 

Institute for Clinical and Experimental Medicine, Laboratory 
of Langerhans Islets, Prague, Czech Republic 
 

Objective: Islet transplantation is an optional treatment indi-
cated for selected type 1 diabetic (T1DM) recipients with hypo-
glycaemia unawareness syndrome or for high risk diabetic kid-
ney recipients. The aim of the study was to evaluate the results 
of islet transplantations carried out in our centre. 
Methods: For pancreatic islet isolation we use cadaveric pan-
creases which are not suitable for organ transplantation in 
terms of age and BMI. Isolation process and transplantation of 
the pancreatic islets was inspired by the Edmonton protocol 
and personal experience in Geneva and Uppsala. We analyzed 
graft function, rate of complications and patient survival.  
Results: Since 2005 191 islet isolations and 46 islet transplan-
tations were performed in 30 recipients. Five patients under-
went autotransplantation, 3 received the liver with islets and 
another 5 patients underwent islet-after-kidney transplanta-
tion. 17 patients received pancreatic islets alone, 7 recipients 
had one islet infusion, 4 recipients had 2 infusions and 
6recipients had 3 infusions. In all but 2 subjects the C-peptide 
levels significantly increased and their daily insulin doses de-
creased by 50% or more. Only 3 subjects could be completely off 
insulin. In 5 of 7 recipients with hypoglycaemia unawareness 
syndrome was successfully treated. We have recorded 4 cases 
of bleedings, 1 puncture of biliary tract and 1 vasovagal syn-
cope. Two patients required surgery due to bleeding. All other 
complications resolved spontaneously. Mean (±SD) fasting c-
peptide level increased from 0.02±0.02 to 0.2±2ng/ml. Mean 
daily dose of insulin decreased to about one third of the pre-
transplant dose. (from 37±11 to 15±7 IU). Mean HbA1c de-
creased from 7.6±1.8 to 5.3±0.9%.  
Conclusions: In comparison with organ pancreas transplanta-
tion, the islet transplantation represents a safe but still less 
effective method of diabetes treatment. Results might be im-
proved by achieving a higher islet yield and by selection if or-
gans with better quality for islet isolation.  
MZO 00023001  

 
  
P-175 
 
Portal venography and portal venous pressure assess-
ment for one week following total pancreatectomy and 
islet auto-transplantation using a recannulated umbili-
cal vein catheter 
 

C. Pollard, W.Y. Chung, A. Arshad, G. Gravante, S.L. Ong, S. 
Illouz, M.A. Webb, A.R. Dennison 
 

University Hospitals of Leiceter NHS Trust, Leicester, U.K. 
 

Objectives: Pancreatic islet transplantation is an effective 
treatment for uncontrolled, symptomatic type I diabetes. Per-
cutaneous transhepatic portal vein cannulation is a well estab-
lished method of islet allo-transplantation, but may result in 
high rates of portal vein thrombosis and recipient complica-
tions. Islet cell autotransplantation, particularly when per-
formed in patients undergoing total pancreatectomy for chronic 
pancreatitis may be achieved by infusion through a catheter 
placed in the umbilical vein remnant in the falciform ligament 
thus providing direct access into the portal system. We describe 
a novel method of assessing potential local portal vein throm-
botic complications in pancreatic islet cell autotransplantation 
up to one week after islet infusion.  
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Methods: Two patients undergoing total pancreatectomy for 
chronic pancreatitis with subsequent auto-transplantation of 
islet cells had umbilical vein catheters placed for postoperative 
portal venous assessment. These catheters were manipulated 
by a single operating surgeon into the main portal vein. Veno-
grams were performed by injection of contrast into the cathe-
ters at day 3 and 6 following islet infusion to assess portal vein 
patency. Portal vein pressure assessment was carried out 
hourly for the first 24 hours and four hourly thereafter 
Results: There was no difference in venogram appearances in 
the patients between days 3 and 6 post infusion with no evi-
dence of portal vein thrombosis. Portal vein pressures showed a 
mean increase of 10mm hg at day 3 and 6 over the pre-infusion 
baseline and were stable between the end of the infusion and 
removal of the catheter.  
Conclusions: Umbilical vein cannulation, venogram and por-
tal vein pressure assessment for the demonstration of patency 
up to 7 days post islet cell auto-transplant is safe, technically 
straightforward and not associated with increased risk of com-
plications. The post infusion venogram and portal vein pres-
sure assessment demonstrate the safety of islet infusion using 
this approach. 
 
  
P-176 
 
Role of immunosuppressive therapy on humoral auto-
immune response after islet allotransplantation: long 
term survey 
 

P. Maffi1, F. Mescia1, M. Scavini1, R. Nano2, P. Magistretti1, R. 
Melzi2, E. Bosi2, L. Piemonti2, A. Secchi1 

 
1 Scientific Institute San Raffaele, Diabetes Research Institute 
- Transplant Medicine, Milan, Italy; 2 Scientific Institute San 
Raffaele, Diabetes Research Institute , Milan, Italy 
 

Backgroung: It is known that the presence of autoantibodies 
before islet transplantation is a negative predicting factor of 
graft function.  
Objective: The aim of our study was to correlate the trend of 
autoantibodies values after islet allotransplantation under dif-
ferent immunosuppressive protocols.  
Methods: 36 patients receiving islet transplant alone and 14 
patients receiving islet transplant with kidney (3 SIK, 11 IAK) 
were included in this analysis. The immunosuppressive proto-
cols were: A) Edmonton: n=14; B) pre-transplant treatment 
with rapamycin+Edmonton: n=9; C) ATG+rapamycin+MMF: 
n=3; D) ATG+MMF+FK506: n=2; E) ATG+anakinra+rapamy-
cin pretreatment/maintenance+MMF: n=8; F) daclizumab/ 
basiliximab+calcineurin inhibitor+ MMF/azathioprine: n=10; 
G) daclizumab+rapamycin+MMF: n=1; H) ATG+prednisone 
(tapering over 6 months)+MMF+FK506 n=3.  
We measured the serum T1D-associated autoantibodies GAD65 
and IA-2 before islet transplantation and at: day 1,3,5,7,14,28,2 
months,3 months,6 months and every 6 months from then on-
ward. We collectively regarded seroconversions for either 
autoantigen specificity and increases in autoantibody titers >2x 
baseline levels as autoantibody rise events.  
Results: The following table summarizes findings, distinguish-
ing autoAb rises between early and late events on the basis of 
timing (before or following 30 days from first infusion). 
Conclusions: Logistic regression showed that patients treated 
with rapamycin are less likely to display a rise in T1D-
associated autoantibodies during the first 30 days following 
first islet infusion (odds ratio 0.11, 95% CI 0.03-0.49; p=0.004). 
This result is independent of treatment with ATG, but not on 

transplant type (SIK vs. non-SIK). Rapamycin treatment did 
not appear to associate significantly with late rise events. 
 

  Rapa-
mycin  

ATG  Early 
rise  

Late 
rise  

Overall 
rise  

ITA  A 
n=14  

yes  no  3  3  6  

 B 
n=9  

yes  no  1  2  3  

 C 
n=3  

yes  no  0  0  0  

 D 
n=2  

no  yes  1  0  1  

 E 
n=8  

yes  yes  0  1  1  

IAK  F 
n=10  

no  no  6  1  7  

 G 
n=1  

yes  no  0  0  0  

SIK  H 
n=3  

no  yes  1  1  2  
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Complement activation in the initial phase following 
pancreatic islet auto- and allo-transplantation 
 

C. Pollard1, W.Y. Chung1, C. Drogemmuller2, C. Stover3, C. 
Milner2, M.A. Webb1, S. Illouz1, T. Radford2, D. Al-Leswas1, D.K. 
Bilku1, P.T. Coates2, G. Maddern4, A.R. Dennison1 

 
1 University Hospitals of Leiceter NHS Trust, Leicester, U.K.;   
2 Royal Adelaide Hospital, Adelaide, Australia; 3 University of 
Leicester, Leicester, U.K.; 4 The Queen Elizabeth Hospital, 
Adelaide, Australia 
 

Objectives: Islet transplantation has the potential to offer a 
cure for Type I diabetes and may also prevent the onset of dia-
betes in patients who have undergone pancreatectomy for the 
treatment of chronic pancreatitis. The extent of the host re-
sponse in the initial phase following islet transplantation is a 
determinant of transplant success. Complement has been 
found to be important in ischemia reperfusion injury but has 
not yet been studied in islet transplantation. Therapeutic 
blockade is theoretically possible and although agents, have 
been developed data is lacking that to date would support their 
use in allo- or auto-islet transplant patients. 
Methods: Blood samples were collected during induction of 
anaesthesia, at the end of surgical reconstruction, end of opera-
tion, 1 hour, 3 hours, 5 hours and days 1-7 postoperatively. 
Classical (CP), alternative (AP) and mannose-binding lectin 
(MBL) complement pathway activities were assessed using the 
complement function screen kit (Euro-Diagnostica AB, Swe-
den). C3 and C4 were measured by nephalometry. 
Results: C3 and C4 levels were decreased in the initial phase 
following islet infusion and gradually return to normal by day 
7. There were no differences in total C3 and C4 levels between 
groups of patients receiving islet auto and allo transplantants. 
Complement activation or consumption was observed in all 
three pathways. However, the degrees of consumption varied 
between individual patients. 
Conclusions: We have been able to show that complement 
activation is a sensitive measure during intra-portal islet infu-
sion, with decreased levels which generally return to normal by 
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day 7. If changes in complement activity levels prove to be im-
portant in determining the outcome following islet transplanta-
tion then any interference with complement activity with 
therapeutic intent will have to be instigated before day 7. Cur-
rent work is addressing this possibility.  
 
 

  
P-178 
 
Challenges in patient screening and selection for suc-
cessful pancreatic islets transplantation 
 

R. Misawa, J.R. Thislethwaite, S. Dronavalli, K. Singraber 
L.H. Philipson, O. Cochet, L. Wang, X. Wang, A. Krzystyniak, 
K. Golab, Y. Becker, J.M. Millis, P. Witkowski 
 

University of Chicago, Surgery, Chicago, USA 
 

Objective: The aim of the study was to assess the burden of 
the patient screening and selection process, reasons for drop 
out and assessment of the success rate in pancreatic islet 
transplantation for brittle type 1 diabetics.  
Methods: Screening questionnaires were distributed to poten-
tial islets transplant candidates upon their request. For indi-
viduals who met inclusion criteria, primary care physicians 
were asked for referrals and medical compliance histories. Pan-
creatic islets were administered sequentially in up to 3 sepa-
rate infusions with the goal of insulin independence. The initial 
immunosuppression protocol consisted of IL-2 receptor anti-
body,rapamycin and tacrolimus.  
Results: Detailed results of patient screening and selection are 
presented on the Figure. During the screening process patient 
were excluded mainly due to BMI>28, need for optimization of 
insulin therapy optimization, CrCl<80, age>60, previous trans-
plant, and increased risk of noncompliance base on opinion of 
referring physician. After initial screening, from 41 patients 
who signed the consent for participation and further evaluation 
only 9 (22%) individuals successfully accomplished selection 
process and were transplanted. However, only 4 patients com-
pleted the goal of the study- received up to three islets infusion 
or achieved insulin independence. All of them remained insulin 
free for 5, 3, 2 and 1 years after the last infusion without hypo-
glycemic unawareness. All metabolic measurements like 
MAGE, Beta score and HbA1C improved. None of the patients 
developed elevated serum creatinine, proteinuria or positive 
PRAs post-transplant. Despite side effects of the immunosup-
pressive therapy all patients emphasized enormous improve-
ment in their quality of life. 
 

 

Conclusions: Only a small fraction of patients presenting for 
evaluation are suitable candidates for islets transplantation. 
Additionally, despite thorough patient screening and selection, 
substantial drop out rate due to noncompliance remains a sig-
nificant challenge of the procedure. Nevertheless, pancreatic 
islet transplantation offered excellent glycemic control in prop-
erly selected brittle type 1 diabetics. 
 
 
P-179 
 
Factors determining the acceptance of deceased donor 
pancreases for human islet transplantation 
 

M. Tiwari, B. Flanagan, J. Harmon, J. Wilhelm, G. Logana-
than, D. Sutherland, B. Hering, A.N. Balamurugan 
 

Schulze Diabetes Institute, Dept. of Surgery, University of 
Minnesota, Minneapolis, USA 
 

Background: Although numerous pancreases are offered to 
clinical islet transplantation programs, a majority of offers are 
rejected due to either logistical constraints or presence of criti-
cal donor factors that are known to negatively influence the 
islet yield or quality of islet transplants.  
Methods: Data from UNOS pancreas offers for islet isolation 
at the University of Minnesota were gathered from January to 
August, 2010 (n=370), and segregated based on reasons for re-
fusal into logistical (long cold ischemia time [CIT], cost benefit 
analysis of procuring a distant organ, no research consent, etc.) 
and donor specific reasons (age <20yrs, BMI <20, cardiac arrest 
>30min, creatinine >3.0mg/dl, SGOT/SGPT >300U/L, lipase 
>300U/l, CDC high risk, alcoholism).  
Results/Discussion: Out of 370 pancreas offers, only 25 (7%) 
were accepted for isolation. Refusal for logistical reasons was 
noted in 75 (20%) cases. Refusal for donor related reasons was 
noted in 160 (43%) cases, of which 40 had 3 or more unaccept-
able parameters, 39 had 2 parameters, and 81 had 1 parame-
ter. In 110 (30%) cases, the organ was deemed sub-optimal and 
was turned down because of borderline acceptable parameters 
and general uncertainty about the quality of the pancreas.  
Conclusions: By lowering organ recovery and islet isolation 
costs and improving isolation techniques to increase islet yields 
from organs with longer CIT, lower BMI, and younger age, 
more organs may be processed for clinical transplant. Also, im-
provements in organ donor management can help to maintain 
organ quality and biochemical values within acceptable limits 
to further utilize a higher proportion of donor pancreases.  
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P-180 
 
Autologous pancreatic islet transplantation (IAT) as en-
docrine tissue rescue in patients undergoing completion 
pancreatectomy because of surgical complication after 
whipple resection 
 

G. Balzano, P. Maffi, R. Nano, R. Melzi, A. Mercalli, C. Ridolfi, 
F. Merlini, P. Magistratti, A. Secchi, V. Di Carlo, L. Piemonti 
 

San Raffaele Scientific Institute, San Raffaele Diabetes Re-
search Institute, Milan, Italy 
 

Objective: We tested the safety and feasibility of IAT in pa-
tients (pts) undergoing completion pancreatectomy because of 
anastomosis leakage after pancreatoduodenectomy for nonma-
lignant or malignant diseases. 
Method: Between November 2008 and September 2010, 8 pts 
were recruited (4M/4F, age 52±17 yrs). Six of 8 were cancer-
bearing pts (#1 and #7 Vater's papilla carcinomas; #2 neuroen-
docrine carcinoma of ampulla; #3 focal chronic pancreatitis; #4 
ductal carcinoma; #5 and #6 common bile duct carcinomas; #8 
pseudopapillary solid tumor). Total pancreatectomy (#8 subto-
tal) was performed 18±9 days after Whipple resection because 
of anastomosis leakage conditioning massive bleeding (2/6) or 
septic shock (2/8). Islets were obtained and purified by the pan-
creatic remnant (64±18g) as for allogenic transplantation. 
Results: Isolation was possible in 7/8 pts (#5 failed for pan-
creas caseous necrosis). Mean islet yield was 2,746±957 IEQ/g 
of tissue, resulting in transplantation of 1,966±1,090 IEQ/kg 
body weight. Islets were transplanted within 24h by percuta-
neous transhepatic intraportal infusion (#1 by cannulating por-
tal vein during completion pancreatectomy). Due to the pres-
ence of preexisting portal thrombosis, islets were infused into 
iliac crest in #3. Three pts had IAT-related complications 
solved without any intervention including portal vein thrombo-
sis (#1, #4) and perihepatic hematoma (#2). Patient #3 died at 
day 5 for IAT unrelated fatal bleeding. All the other patients 
are still alive and the median follow-up is 299 days. Pts #2 
(2,157 IEQ/kg) and #8 (4,570 IEQ/kg) gained (at day +118 and 
+1) and maintained insulin free regimen until last observation 
(day +746 and +154). Pts #1, #4, #6, #7 showed transplant par-
tial function. At six month follow up C-peptide, insulin re-
quirement and HbA1c were 0.86±0.66ng/ml, 
0.27±0.19UI/kg/day and 7.2±0.6%, respectively. No sympto-
matic hypoglycemia or hepatic recurrences of pancreatic dis-
ease were recorded during the follow-up.  
Conclusion: IAT is a safe and feasible procedure to improve 
glycemic control after completion pancreatectomy. 
 
  
P-181 
 
Validation of a new bag for islet culture and transplan-
tation. 
 

M. Ståhle1, A. Friberg1, O. Korsgren1, M. Goto2 

 
1 Uppsala University, Immunology, Genetics and Pathology, 
Uppsala, Sweden; 2 Division of Advanced Surgical Science and 
Technology, Tohoku University, Sendai, Japan 
 

Objective: The aim of this study was toevaluate a newly de-
veloped culture bag consisting of highly gas-permeable and-
transparent plastic.  
Methods: Porcine islets were cultured at 37 ° C in 5% CO2 for 
24 hours under 3 different conditions: 1. Culture flasks (CF), 2. 
Fenval Transfer pack for platelet concentrates (Ftp) and 3. the 
new Tohoku bag (Tb). Porcine islets were evaluated by: recov-

ery rate, respiratory activity,transplantation to diabetic 
athymic mice, and intraperitoneal glucose tolerancetest 
(IPGTT). Oxygen permeability of each device during 4 hours 
was alsoexamined. Human islets were cultured at 37 ° C in 5% 
CO2 for 2-4 days eitherin Ftp or in Tb. The islets were then 
subjected to the following assays:ADP/ATP-ratio, intracellular 
insulin content, dynamic glucose stimulated insulinrelease and 
expression of IL-6, IL-8, tissue factor and MCP-1.  
Results: Porcine islets: There was a significantdifference in 
recovery rate (Tb=87.5 vs. CF=78.8%, p=0.003, Tb=87.5 vs. 
Ftp=83.1%, p=0.009: Wilcoxon matched-pairs t-test) but not in 
respiratory activity, curativerate of diabetic mice ((CF (9/15), 
Ftp (9/14), Tb (12/15)), oxygen permeabilityor IPGTT (AUC: 
CF=4177, Ftp =3739, Tb=4228 min*mg/dl). There was signifi-
cantdifference in oxygen permeability (CF=415 ± 32, Ftp =543 
± 79, Tb=631 ± 77 mmHg, p<0.0001: One-Way ANOVA Fried-
man test). For the human islets there was nosignificant differ-
ence in any of the tests.  
Conclusions: The newly developed Tohoku bag show equal or 
even enhanced capacityfor islet culture. Another benefit of the 
Tohoku bag is that it allows visualinspection prior to islet 
transplantation and good recovery of the islets dueto the non-
adherent surface.  
 
 
P-182 
 
Impact of purification on clinical autologous islet 
transplantation 
 
S. Matsumoto1, M. Takita1, M. Shimoda2, K. Sugimoto1, T. 
Itoh1, D. Chujo3, J. SoRelle4, Y. Tamura5, A. Rahman5, N. 
Onaca1, B. Naziruddin5, M. Levy5 

 
1 Baylor Research Institute, Islet Cell Laboratory, Fort Worth, 
USA; 2 Baylor University Medical Center, Dallas, USA; 3 Baylor 
Institute for Immunology Research, Dallas, USA; 4 Baylor Uni-
versity, Waco, USA;5 Baylor Regional Transplant Institute, 
Dallas, USA 
 
Background: Total pancreatectomy followed by autologous 
islet transplantation is an excellent treatment for patients with 
severe chronic pancreatitis. Traditionally, chronically damaged 
pancreata were digested for islet isolation without purification 
steps. Purification couldprevent portal thrombosis; however, 
the impact of islet purification on autologous islet transplanta-
tion is unknown. The purpose of this study is to assess the im-
pact of islet purificationon clinical autologous islet transplanta-
tion. 
Methods: We have performed 27 autologous islet transplanta-
tions following totalpancreatectomy since 2006. Islets wereiso-
lated using the modified Ricordi method. When tissue volume 
exceeded 15-20 ml, islets were purified. The pancreas weight, 
islet yield, portalpressure, clinical outcomes were compared.  
Results: Islets were purified in 13 cases (purification group). 
The average pancreas weight (95.8±6.7 g vs.73.2±6.8 g, P<0.03) 
and pre-purification tissue volumes (32.8±3.9 g vs.8.1±1.6 ml, 
P<0.0001) were significantly higher in the purification group. 
There was no significantdifference in the final tissue volumes 
between the purification (11.7±1.2mL) and non-purified 
(8.1±1.6 ml) groups. Bothpre-purification (611,648±64,6084IE, 
P<0.01) and final (519,109±63,742IE, P<0.04) islet yields were 
significantly higher in the purification group compared to the 
non-purified group (315,436±66,570 IE). The peak-, final- and 
delta-portal pressures were 17.8±1.9,14.3±1.7 and 
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11.3±1.4mmHg respectively in purification group and 16.8±1.5, 
15.2±1.3 and 7.3±1.9 in non-purification group and there were 
no significant differences between the two groups in each cate-
gory. Seven out of thirteen purified transplants (54%) and 5 out 
of 14 non-purified transplants (36%) achieved insulin inde-
pendence. Portal thrombosis occurred once (8%) in the purifica-
tion group and twice (14%) in the non-purified group. 
Conclusion: Purification successfully reduced tissue volume 
and improved insulin the independence rate with high islet 
yield. Purification is beneficial when tissue volume is large for 
autologous islet transplantation.  
 
  
P-183 
 
Establishment of a model of clinical islet transplanta-
tion in immunocompetent rats with intra-portal deliv-
ery of human islets and immunosuppression with si-
rolimus or tacrolimus 
 

H.L. Marshall1, S.C. Campbell1, S. Van Cruchten2, R. Arya1, 
S.A. White3, C. Huggins1, R. Stewart1, A. Aldibbiat1, L. Fergu-
son1, T. Tree4, T. Allsopp5, A. Ting6, J.A.M. Shaw1 

 
1 Newcastle University, Newcastle upon Tyne, U.K.; 2 Regene-
sys, Leuven, Belgium; 3 Institute of Transplantation, Freeman 
Hospital, Newcastle upon Tyne, U.K.; 4 King's College London, 
London, U.K.; 5 Pfizer Regenerative Medicine, Cambridge, 
U.K.; 6 Athersys, Inc., Cleveland, USA 
 

Objectives: Intra-portal islet allografts are often associated 
with sub-optimal initial engraftment and relatively rapid attri-
tion in graft function in comparison to vascularised pancreas 
transplantation. Elucidation of underlying mechanisms has 
been hampered by limited clinical histological data and ab-
sence of a suitable biomarker for early graft loss/ appropriate 
modalities for in vivo graft imaging. Our aim was to validate a 
rodent model of intra-portal islet transplantation using human 
islets to explore underlying mechanisms of early graft failure. 
Methods: Diabetes was induced in Wistar rats weighing 
360±33g by intraperitoneal streptozotocin injection (60mg/kg). 
Hepatic intra-portal vein infusion of deceased donor human 
islets (2000-3000IEQ/per recipient) was undertaken following 
laparotomy under general anaesthesia. Immunosuppression 
comprised either sirolimus (2mg/kg) every 48hrs or alemtuzu-
mab induction (0.3mg/kg) with daily tacrolimus (0.1-0.2mg/kg). 
Clinical score and weight was recorded daily with monitoring 
of full blood count and trough tacrolimus levels. Weekly intra-
peritoneal glucose tolerance tests (IPGTT) were undertaken 
(2g/kg dextrose). Blood glucose was measured by validated rat 
glucometer with plasma rat and human insulin (fasting/ 2 
hours post-IPGTT) determined by sensitive differential ELISA. 
Results: Irreversible diabetes was confirmed pre-
transplantation (fasting glucose 23±3.4 mmol/l; 2 hour IPGTT 
32.2±3.8 (n=12; mean±SD). Reproducible intra-portal trans-
plantation was achieved without haemorrhage/ other surgical 
complications. Immunosuppression was tolerated with few ad-
verse effects. Glucose lowering was achieved in selected recipi-
ents (lowest fasting glucose 4.8 mmol/l; 2 hour IPGTT 18.8 
mmol/l) with significant circulating human insulin levels. Ab-
sence of pancreas beta-cell regeneration was confirmed at post 
mortem. Increased serum cytokine levels were detected post-
streptozotocin dosing with selected animals showing a secon-
dary peak following transplantation. 
Conclusions: A model encompassing all aspects of clinical is-
let transplantation has been established. Analysis of serum 
cytokines in parallel with pathological examination of graft 

constitution, inflammation and vascularisation will provide 
new insights into mechanisms underlying poor engraftment/ 
functional attrition and clinically important circulating bio-
markers. 
 
  
P-184 
 
Total pancreatectomy and auto-islet transplantation in 
cynomolgus monkeys 
 

B. Luo, S. Liu, H. Sun, F. Li 
 

Xuanwu Hospital of Capital Medical University, General Sur-
gery, Beijing, China 
 

Objective: To examine the safety and efficacy of duode-
num/spleen preserved total pancreatectomy to induce T1DM 
and to explore the effects of islets isolation and islets auto-
transplantation in cynomolgus monkeys. 
Methods: Ten male cynomolgus monkeys aged 4.5±1.1y and 
weighted 5.0±0.8 kg were used in this study. The total pancre-
atectomy was performed under the general anesthesia. Shortly, 
a midline incision was made, the pancreas was completely har-
vested as a whole organ in one monkey; otherwise, the body 
and tail of pancreas was removed without warm ischemia ini-
tially for islets isolation and then the head of pancreas was re-
sected in another 9 monkeys. The pancreas was dissected from 
the spleen and arterial arcade around the duodenal was kept 
intact. For monkey islets isolation, 9 partial pancreas were per-
fused with Liberase HI at 1mg/ml via the pancreatic duct and 
isolated with Ricordi method without purification. 6 monkeys 
were simultaneously transplanted with auto-islets via portal 
vein after total pancreatectomy.  
Results: 10 monkeys were pancreatecmized. One simultane-
ously islets auto-transplanted monkey died of bleeding on post-
operative day 1. There was one common bile duct injure and a 
choledo-duodenal anastomosis was performed. No other surgi-
cal complications were found when the 9 monkeys survived 
from 10 days to 4 months. 3 monkeys without islet auto-
transplant showed hyperglycemia even given twice insulin 
treatment daily. One month after pancreatectomy, insulin and 
C-peptide could not be detected by IVGTT in these 3 monkeys. 
9 islets isolations were successful with an average yield at 
13222±7730IEQ/g. Except one monkey died of bleeding, all 
other 5 auto-transplanted monkeys remained normoglycemia 
and free of insulin. 
Conclusion: Total pancreatectomy is a safe procedure to in-
duce T1DM. Successful monkey islets isolation could be re-
peated with LiberaseHI perfusion and Ricordi method. Unpuri-
fied auto islets transplant could reverse pancreatecmy-induced 
T1DM in monkeys. 
 
  
 
P-185 
 
High-fat diet aggravates islet beta-cell toxicity in mice 
fed with clozapine 
 

B. Hsu, S.H. Fu, S. Hsu, S.T. Chen, Y.Y. Huang 
Chang-Gung Memorial Hospital and University, Division of 
Endocrinology and Metabolism, Tao-Yuan Hsien, Taiwan 
 

Objective: Clozapine, an atypical antipsychotic drug, induces 
derangements in glucose homeostasis via beta-cell toxicity and 
increases insulin resistance. Feeding of high-fat diet results in 
a compensatory increase of islet beta-cell mass in healthy mice. 
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It is interesting to study the effect of high-fat diet feeding on 
the clozapine-induced beta-cell toxicity.  
Methods: We randomly separated 52 healthy B6 male mice 
into A, B, C and D groups. Mice in groups A and B were fed 
with regular diet while mice in groups C and D were fed with 
high-fat diet. Mice in groups B and D were orally adminis-
trated with 15 mg/kg body weight of clozapine daily. Blood glu-
cose and body weights were measured three times a week. The 
amount of food intake was determined at days 8, 9 and 10 and 
the pancreas from three mice in each group was removed for 
histological examination at day 11. The pancreatic insulin con-
tent (PIC) from remaining mice was determined at 8-weeks of 
observation.  
Results: The daily intake calories among four groups did not 
differ. The body weight increments and PIC in group B were 
significantly higher than those of mice in group D (8.69±1.16 
vs. 1.39±1.23 g and 4.56±0.46 vs. 1.67±0.21 µg). The body 
weight increments were 2.80±0.30 and 1.04±0.33 g, and the 
PIC was 3.25±0.31 and 2.37±0.21 µg in groups A and C, respec-
tively. The histological examination of pancreas retrieved at 
day 11 revealed that islets of mice receiving both high-fat diet 
and clozapine had the highest apoptosis ratio. The quantity of 
advanced glycation end products (AGEs) in serum was 122±17, 
99±7, 90±4 and 195±75 ng/mL at day 11 and 168±11, 175±16, 
145±11 and 3859±1638 ng/mL at day 56 in groups A, B, C and 
D, respectively.  
Conclusions: Feeding of high-fat diet aggravates clozapine-
induced toxicity on islet beta-cells in healthy mice.  
 
  
P-186 
 
Complement related pancreatic shock following total 
pancreatectomy for chronic pancreatitis 
 

C. Pollard1, W.Y. Chung1, C. Stover2, A. Arshad1, M.S. Met-
calfe1, A.R. Dennison1 

 
1 University Hospitals of Leiceter NHS Trust, Leicester, U.K.; 2 
University of Leicester, Leicester, U.K. 
 

Objectives: Total pancreatectomy is a major surgical proce-
dure which induces a systemic inflammatory response associ-
ated with significant morbidity. Our aim was to elucidate the 
mechanisms and time course of the resultant systemic inflam-
mation by assessing complement and cytokine activity follow-
ing total pancreatectomy.  
Methods: Four patients underwent total pancreatectomy for 
chronic pancreatitis. Classical (CP), alternative (AP) and man-
nose-binding lectin (MBL) complement pathway activity was 
assessed during induction of anaesthesia, at the end of the sur-
gical reconstruction, end of operation, 1 hour, 3 hours, 5 hours 
and days 1-7 postoperatively. GM-CSF, IFN-γ, IL-10, IL-12p70, 
IL-1β, IL-2, IL-6, IL-8 and TNF-α were also assayed at the 
same time points.  
Results: While patients (P3, P4 and P6) showed consumption 
and subsequent recovery of complement activity, one patient 
(P5) did not show this pattern: Baseline complement activities 
were recorded as normal, but between the end of surgical re-
construction and day 7 postoperatively there was no demon-
strable MBL activity and no AP activity until day 3 when a 
minor recovery (up to 30%) was observed. Baseline concentra-
tion of IL-6, IL-8, IL-10 and IL-1β was <2.9 pg/ml in all mark-
ers. Peaks of IL-6, IL-8 and IL-10 concentrations were seen 
within the first 5 hours postoperatively (up to 300pg/ml). IL-1β 
concentration also increased to a lesser extent but with the 
same time profile. 

Conclusions: Complement consumption occurs following total 
pancreatectomy and generally recovers rapidly. In one patient 
(P5) in this study, total pancreatectomy was associated with a 
massive activation and subsequent depletion of complement 
components, especially those of the alternative and MBL path-
ways, and a large concurrent cytokine response which did not 
recover over the usual time course. The frequency of this re-
sponse is unknown but it may contribute to post-operative 
morbidity. 
 
 
  
P-187 
 
Syngeneic rat portal islet transplantation as a model for 
evaluation of post-transplant adjuvant anti-
inflammatory therapies including intravenously deliv-
ered bone marrow derived stromal cells 
 

H.L. Marshall1, S.C. Campbell1, S. Van Cruchten2, R. Arya1, 
S.A. White3, C. Huggins1, R. Stewart1, A. Aldibbiat1, L. Fergu-
son1, T. Tree4, T. Allsopp5, A. Ting6, J.A.M. Shaw1 

 
1 Newcastle University, Newcastle upon Tyne, U.K.; 2 Regene-
sys, Leuven, Belgium; 3 Institute of Transplantation, Freeman 
Hospital, Newcastle upon Tyne, U.K.; 4 King's College London, 
London, U.K.; 5 Pfizer Regenerative Medicine, Cambridge, 
U.K.; 6 Athersys, Inc., Cleveland, USA 
 

Objectives: Accruing clinical islet allograft data indicate that 
there is a critical islet mass below which initial insulin inde-
pendence and sustained graft function cannot be achieved. The 
Beta-score or other metabolic assessments provide a further 
early predictor of long-term outcome. We hypothesise that a 
sub-group of patients receiving a marginal islet mass with sub-
optimal graft function and ongoing evidence of inflammation 
may still have a salvageable graft. This group of patients may 
be ideally suited to receive MultiStem®, a bone-marrow de-
rived stem cell product that is currently in clinical trials. To 
explore this further we have established a rat-to-rat syngeneic 
intra-portal islet transplant model. 
Methods: Diabetes was induced in Wistar rats by intra-
peritoneal streptozotocin injection (60 mg/kg). Hepatic intra-
portal vein infusion of syngeneic rat islets was undertaken. 
Weight was recorded daily. Weekly intra-peritoneal glucose 
tolerance tests (IPGTT) were performed (2g/kg dextrose). Sam-
ples were also taken for serum cytokine analysis to evaluate 
the inflammatory response.  
Results: Irreversible diabetes was confirmed pre-
transplantation. Transplantation of 400 IEQ per recipient did 
not significantly reduce blood glucose values, whereas 1100 
IEQ per recipient led to glucose lowering/ restored insulin se-
cretion in selected recipients. 2000 IEQ per recipient led to sig-
nificantly lower fasting glucose (11±2 mmol/l p<0.01 2hr 
IPGTT 20.8±8.9 p<0.05) and higher plasma insulin (2hr IPGTT 
insulin range 37-114 pmol/l p<0.05) in comparison to sham-
transplanted control animals (fasting glucose 30±3 mmol/l; 2hr 
IPGTT 36.2±3.5; 2hr insulin range 6.6-12.8 pmol/l) at 5 days 
post transplant. Absence of pancreas beta-cell regeneration 
was confirmed post mortem. Studies of systemic injection of 
MultiStem® are ongoing.  
Conclusions: An islet mass delivering reproducible primary 
graft function following syngeneic portal transplant has been 
determined. Studies investigating the potential for attenuating 
post-transplant inflammatory response and preventing attri-
tion in graft function through intravenous delivery of human 
stromal cells are currently underway.  
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P-188 
 
The importance of animal research in the history of 
Langerhans Islet transplantation. 
 

E. Cíhalová 1 

 

Institute Clinical and Experimental Medicine, Langerhans Is-
let Laboratory, Prague, Czech Republic 
 

The role of animal experimentation has been vital in the re-
search and later practical application in therapeutic use. The 
history of Langerhans Islets transplantation began in 1869, 
with Paul Langerhans discovering islets in animal models but 
their function remained unknown. E.L. Opie, in 1901, also us-
ing animal models explained the islets function and in 1902 
L.W. Ssobolew demonstrated that islets were responsible for 
sugar distribution. Later in 1904, Jean De Meyer named the 
products of islets as “insulin”. The breakthrough in islet re-
search came in 1965 with S. Moslkalewksi employing rats for 
the isolation and culture of islets. The next significant step was 
in 1967 by P.E. Lacy and M. Kostianowsky who isolated intact 
islets from the rat pancreas. In 1971, C. Ricordi and his team 
started research about the method of islet transplantation from 
various animals. The next year, P.E. Lacy surgically trans-
planted islets between animals. In 1988, Ricordi developed the 
pioneering method for mechanical isolation of large amounts of 
islets very easily firstly from pigs and later from humans. The 
most recent development in 2000 in Edmonton, Canada, was 
when a research team reported seven Type 1 diabetic patients 
released from daily insulin injections after islet transplanta-
tion. Initial phases of this research performed on animals allow 
for translation of ideas to clinical practice. 
 
 
  
 
 
P-189 
 
Islet transplantation in the rat: analysis of implantation 
sites correlated to islet survival rate 
 

F.Y. Matsushita, E. Chaib, B.B. Varone, F.Y. Hirata, G.R. de 
Melo, L.A.C. D’Albuquerque 
 

Liver Transplantation Surgery Unit and LIM-37, University of 
São Paulo, School of Medicine, São Paulo, Brazil 
 

Background: Islets can be isolated and transplanted into dif-
ferent sites with the aim to normalize blood glucose in diabetic 
rats.  
Aim: The purpose of this work is to discover which transplant 
site has the longer ISR (Islet Survival Rate) and better capac-
ity to normalize blood glucose levels in diabetics rats. 
Method: Through online research using PubMed and SCIELO 
we have selected papers from 1996 to 2010, concerning islets 
transplantation and its methods. We have included only ex-
periments with rats and excluded all the other rodents. The 
data were compiled into a table. 
Results: The islet survival rate (ISR) according to different 
sites of implantation were: Peritoneal Cavity: ISR- 10,8 days, 
Liver: ISR-107,96 days, Intramuscular: ISR-100 days, Spleen: 
ISR- 90 days, Kidney: ISR-68,46 days, Omental Pouch: ISR- 56 
days, Seminal Vesicles:ISR- 42 days, Peritoneal Cavity (Immu-
nosupressed rats): ISR- 18+-8 days. 
Conclusion: Although there were many sites to implant the 
islets, the best place to implant it seems to be the peritoneal 
cavity because the islet survival rate were longer than others. 

Parallel poster session 3 - Topic: Alternate 
sources of insulin-producing cells 
 
 
P-190 Poster of distinction 
 
Microvesicles (MVs) derived from endothelial progeni-
tor cells (EPCs) enhance neoangiogenesis of trans-
planted human pancreatic islets through microRNA 
(miRNA) transfer 
 

D. Medica1, V. Cantaluppi2, F. Figliolini1, S. Beltramo1, M. De 
Lena1, R, Romagnoli3, M. Salizzoni3, G.P. Segoloni2, L. Bian-
cone2, G. Camussi1 

 
1 Research Center for Experimental Medicine (CeRMS), Uni-
versity of Turin , Turin, Italy; 2 Nephrology, Dialysis and Renal 
Transplantation Unit, University of Turin , Turin, Italy; 3 Liver 
Transplantation Center, Turin, Italy 
 

Objective:The efficacy of islet transplantation is limited by 
poor graft vascularization. Endothelial Progenitor Cells (EPCs) 
are pro-angiogenic progenitors able to release microvesicles 
(MVs), active particles involved in cell-to-cell communication 
through RNA transfer. The aims of this study were to evaluate: 
1) the effects of EPC MVs in experimental islet transplanta-
tion; 2) the effects of MVs on isolated islet endothelial cells 
(IECs); 3) the role of MV-shuttled miRNAs.  
Methods: MVs were obtained by ultracentrifugation of super-
natants of EPC isolated from peripheral blood. The effect of 
MVs was evaluated in an experimental model of islet xenograft 
in SCID mice and in vitro in purified human islets (insulin se-
cretion, apoptosis) and in IECs (proliferation, resistance to 
apoptosis and angiogenesis on Matrigel). By RT-PCR array, we 
analyzed MV-shuttled mRNAs/miRNAs and the modulation of 
angiogenic genes induced by MVs in IECs.  
Results: MVs were internalized in endothelial and beta cells, 
favoring insulin secretion, survival and revascularization of 
transplanted islets. MVs induced IEC proliferation, migration, 
resistance to apoptosis and organization in vessel-like struc-
tures. These effects were almost completely abrogated when 
MVs were pre-treated with 1U/ml Rnase or using MVs released 
from EPCs engineered to knock-down Dicer, the intracellular 
enzyme essential for miRNA production. MVs were enriched of 
miRNAs and carried the pro-angiogenic miR-126 and miR-296 
that play a key role in MV-induced angiogenesis. MV-
stimulated IECs showed the up-regulation of mRNAs coding 
for factors involved in endothelial proliferation, differentiation 
and angiogenesis and the activation of the PI3K-Akt and eNOS 
signaling pathways.  
Conclusions: EPC-derived MVs favor insulin secretion and 
activate an angiogenic program in transplanted islets through 
the transfer of mRNAs/miRNAs. MVs may sustain revasculari-
zation and beta-cell function after islet transplantation.  
 

  
P-191 Poster of distinction 
 
Isolation, characterization and pro-angiogenic effect of 
microvesicles (MVs) derived from purified human pan-
creatic islets 
 

F. Figliolini 1, V. Cantaluppi 2, M. De Lena 1, S. Beltramo 1, D. 
Medica 1, L. Biancone 2, G.P. Segoloni 2, G. Camussi 2 

 
1 Research Center for Experimental Medicine (CeRMS), Uni-
versity of Turin, Turin, Italy; 2 Nephrology, Dialysis and Renal 
Transplantation Unit, University of Turin, Turin, Italy 
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Objective: Microvesicles (MVs) are small particles that play a 
key role in cell-to-cell communication through the transfer of 
proteins and RNAs. MVs are enriched of microRNAs (miRNAs), 
small non coding RNAs able to modulate protein transduction. 
The aims of this study were: 1) isolation and characterization 
of MVs from purified human islets; 2) evaluation of the biologi-
cal effects of MVs on islet-derived endothelial cells (IECs).  
Methods: MVs were isolated by ultracentrifugation from puri-
fied human islets and characterized by electronic microscopy, 
FACS, western blot, bioanalyzer, RT-PCR for specific islet-
associated genes and miRNAs. We evaluated on isolated IECs 
MV-induced; a) transfer of insulin mRNA/protein; b) prolifera-
tion (BrdU); c) resistance to apoptosis (TUNEL); d) angiogene-
sis on Matrigel.  
Results: Islet-derived MVs sized between 0.1-1 µm and ex-
pressed different membrane molecules (integrins, CD44, classI-
II HLA). MVs also expressed insulin and C-peptide and shut-
tled mRNAs involved in insulin secretion and signal transduc-
tion (insulin receptor, IRS2, AKT2, PDX1) and several 
miRNAs, including the beta-cell specific miR-7 and miR-375 
and the pro-angiogenic miR-126 and miR-296. MVs were inter-
nalized into IECs inducing insulin mRNA/protein expression, 
cell proliferation, resistance to apoptosis and enhanced angio-
genesis. All these effects were significantly decreased by pre-
treatment of MVs with 1U/ml RNase, suggesting a key role of 
RNA transfer from MVs to IECs. In addition, MV-stimulated 
IECs showed the up-regulation of pro-angiogenic genes and the 
activation of the P-Akt/Akt pathway. 
Conclusions: Human islets release biologically active MVs 
able to shuttle specific proteins, mRNAs and miRNAs into tar-
get cells. MVs exert a pro-angiogenic effect on IECs, suggesting 
a putative role for islet-derived MVs in beta cell-endothelium 
cross-talk and in the neoangiogenesis processes of transplanted 
islets.  
 

 
P-192 
 
Endothelial cells promote pancreatic stem cell activa-
tion during islet regeneration 
 

S.D. Rivas-Carrillo1, J. Kanamune2, A. Daneri-Navarro1, J. D. 
Rivas-Carrillo1 

 
1 University of Guadalajara, Dept of Physiology, Labs of Im-
munology and Transplant, Guadalajara, Mexico; 2 Kyoto Uni-
versity Hospital, Dept of Transplant Surgery, Pancreas and 
Islet Transplantation Unit, Kyoto, Japan 
 

Objectives:Diabetes is the clinical consequence of the loss of 
the majority of the β cell population and failure to regenerate 
new pancreatic β-cells. The current therapies based on β cell 
replacement have failed to achieve β cell renewal and thus, 
long-term insulin freedom. We have hypothesized that early 
rejection of endothelial within the islet grafts may seriously 
hampered islet regeneration of both native and islet grafts.  
Methods: In the present study, we analyzed the role of endo-
thelial cells in the activation of pancreatic stem cells during 
islet regeneration. Mice were pretreated with or without endo-
thelial pharmacological ablation of endothelial cells, followed 
by an acute β cell injury using a single intraperitoneal injection 
of streptozotocin. 
We performed a comparative morphometric analyses within 
the recovered pancreata on days 3rd, 7th, 10th and 30th after 
streptozotocin injury, and thus stained for representative cell 
types, β cell, endothelial and stem cells co-stained with BrdU. 

Blood glucose levels were measured continuously after injury 
to monitor the capacity of metabolic control.  
Results: Morphometric analyses revealed an increased num-
ber over time of cells stained with a stem cell marker and BrdU 
marker in animals only injured with streptozotocin but no en-
dothelial ablation. Notably, on day 10th stem cell marker dra-
matically decrease nearly basal levels, and instead numerous 
insulin-positive cells appeared. Intact vessels with cobblestone-
shaped endothelial were observed in direct proportion with bet-
ter outcomes, in both morphometric and metabolic parameters. 
In contrast, fewer insulin positive cells were found on pancre-
ata, which were ablated ofendothelial cells, and showed an ex-
tensive collapse of the entire endocrine functions. 
Conclusions: We have found that endothelial promote stem 
cell proliferation and islet regeneration after β cell insult. We 
believe that preservation of endothelial cells may positively 
affect the process of pancreatic regeneration.  
 
 
 
 

 
P-193 
 
Incorporation of rat vascular progenitor cells into mo-
saic islet clusters to promote engraftment of trans-
planted pancreatic islets 
 

D. Penko1, C. Mee2, D. Mohanasandarum2, P.T.H. Coates2, C.S. 
Bonder3, C.F. Jessup1 

 
1 The University of Adelaide, School of Medicine, Adelaide, 
Australia; 2 The Royal Adelaide Hospital, Central Northern 
Adelaide Renal and Transplant Service, Adelaide, Australia;     
3 Hanson Institute, SA Pathology, Vascular Biology Laboratory, 
Adelaide, Australia 
 

Pancreatic islet transplantation is an emerging cure for Type 1 
Diabetes. Success is limited by death of the insulin-producing 
β-cells within the islet, from insufficient provision of oxygen 
and nutrients via the vasculature. Vasculogenic endothelial 
progenitor cells (EPCs) have the potential to improve islet en-
graftment.  
Objective: To incorporate EPCs and islet cells into functional 
mosaic clusters in vitro.  
Methods: Rat bone marrow-derived EPC were enriched by cul-
ture with endothelial growth factors on fibronectin. Phenotype 
was confirmed by flow cytometry and MatrigelTM assay. An em-
bryoid body-forming medium enhanced the aggregation of dis-
persed rat islet cells and DiI-Acetylated Low Density Lipopro-
tein (DiI)-labeled EPCs over 3 days (d3) following centrifuga-
tion (400g/2min). Composition of clusters was examined via the 
β-cell marker Newport Green (NG) and analysed by flow cy-
tometry and confocal microscopy. In vitro function was meas-
ured by static glucose-stimulated insulin release in response to 
high (25mM) and low (2.8mM) glucose.  
Results: In culture, EPCs upregulated endothelial markers 
VEGFR2 and VCAM1 by d14 and formed tube-like structures 
in MatrigelTM. Mosaic clusters (diameter=142µm±32; n=20) con-
tained more NG+ cells by d3 (76%) compared to clusters with 
islet cells alone (107µm±13; n=20; 49% NG+). DiI+EPC were 
distributed throughout mosaic clusters by confocal microscopy 
and comprised 41% of cells by d3. Mosaic clusters produced 
more insulin in high glucose (11347±1134pg/L) compared to 
clusters without EPC (6719±246pg/L) (Fig 1).  
Conclusion: Mosaic clusters were functional in vitro and will 
be tested for their ability to enhance islet engraftment in vivo.  
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Figure 1. Glucose-stimulated insulin release in day 3 
whole islets, reformed islets and mosaic clusters. Insulin 
secretion (y-axis) was compared between whole intact islets 
(solid bars), reformed islets (white bars) and mosaic clusters 
(hatched bars) in low (2.8mM) or high (25mM) glucose. Bars 
represent mean+/-SEM. (n=3-4 replicates/group; 10 clusters of 
10 IEQ/test; *p=0.01 by students t-test, **p<0.05 by one-way 
ANOVA).  
 
 
P-194 
 
Long-term storage of pig pancreata in oxygen-charged 
perfluorohexyloctane improves islet survival after cul-
ture and islet in vitro function compared to per-
fluorodecalin 
 

H. Brandhorst1, W. Scott2, M. Iken3, K. Papas2, B. Theisinger4, 
O. Korsgren1, D. Brandhorst1 

 
1 Uppsala University, Dept. of Immunology, Genetics & Pathol-
ogy, Uppsala, Sweden; 2 University of Minnesota, Schulze Dia-
betes Institute, Minneapolis, USA; 3 University Medical School, 
Dept. of Gastroenterology, Hepatology & Endocrinology, Hano-
ver, Germany; 4 Novaliq GmbH, Heidelberg, Germany 
 

Objective: As requested by the InternationalXenotransplanta-
tion Association the realization of islet xenotransplantationfor 
clinical trials requires breeding of suitable pigs in centralized 
biosecurefacilities to provide harvested pancreata to experi-
enced isolation facilities.Pancreas transportation between do-
nor center and islet production facility isfrequently associated 
with prolonged ischemia impairing islet isolation andtrans-
plantation outcomes. The aim of the present study was to com-
pare theefficiency of perfluorohexyloctan (F6H8), an oxygen 
carrier with lipophilicqualities and a low density, to per-
fluorodecalin (PFD) to prevent ischemicallyinduced damage 
during pancreas shipment prior to porcine islet isolation.  
Methods: Retrieved pancreata weredissected into the connect-
ing and splenic lobe, intraductally flushed withUW-solution 
and immersed alternately in either preoxygenated F6H8 or 
PFD.During preservation, the ratio of ATP:inorganic phos-
phate (Pi) content wascompared over time utilizing 31P-NMR 
spectroscopy. Pancreata were processedusing Serva NB1 colla-
genase and discontinuous Ficoll purification in a Cobe2991. 
Isolated islets were cultured for 3–4 days at 37°C and subjected 
toquality assessment.  
Results: No effect was observed conceringdigestion variables, 
yield and purity of freshly isolated islets. Nevertheless,a sig-
nificantly improved glucose-stimulated insulin response and 

increasedviability was detected in islets isolated from F6H8-
preserved pancreata.Moreover, islet survival after culture was 
enhanced after storage in F6H8compared to PFD. NMR spec-
troscopy revealed that pancreatic lobes preserved inF6H8 ex-
hibit consistently higher ATP:Pi ratios compared to PFD.  
Conclusion: The present data suggest that F6H8 does not 
seem to increase yieldbut rather seem to improve quality of pig 
islets isolated after prolonged coldischemia.  
Disclosure: B. Theisinger is employed by Novaliq GmbH, pro-
vider of F6H8  
 
 
P-195 
 
A comparison of islets isolated from neonatal pigs using 
Sigma and Vitacyte tissue dissociation enzymes 
 

K. Bayrack1, B.B.F. Alavi1, D. Mihalicz1, A. Breite2, R. 
McCarthy2, R. Rajotte1, G. Rayat1 

 
1 University of Alberta, Surgery, Edmonton, Canada; 2 Vitacyte 
LLC, Indianapolis, USA 
 

Objective: Tissue dissociation enzymes such ascollagenase are 
an important component in the isolation of islets because they 
affect the yield and quality of islets that will be used for trans-
plantation. In this study, we compared the yield and in vivo 
function of neonatal porcine islets isolated using tissue disso-
ciation enzyme from Sigma and Vitacyte.  
Methods: Islets were isolated from 3-day-old neonatal pigs 
following our standard procedure using enzymes from Sigma 
(collagenase Type XI at 1 mg/ml, n=6) or Vitacyte (0.26 mg/ml 
collagenase and 0.02 mg/ml BP protease, n=6). The isolated 
islets were cultured in HAM’s F10 medium and purified using 
our standard protocol. The amount of islets isolated per pan-
creas was determined and some islets were placed inside an 
alginate microcapsule. Two thousand islet equivalents (IEQ) of 
non-encapsulated or encapsulated neonatal porcine islets were 
transplanted under the kidney capsule or into the peritoneum 
of streptozotocin-induced diabetic immune-deficient NOD.SCID 
or B6 rag-/- mice, respectively. The blood glucose levels of these 
mice were measured two times a week for >150 days post-
transplantation.  
Results: The yield of islets isolated using tissue dissociation 
enzymes from Sigma and Vitacyte were comparable 
(26,794±4,394 vs. 26,182±2,293 IEQ, respectively). Two of four 
mice that received non-encapsulated islets isolated using 
Sigma enzymes achieved normoglycemia at 78 and 81 days 
post-transplantation and the two mice are still diabetic (116 
days post-transplantation). While 8/8 mice that received non-
encapsulated islets isolated using Vitacyte enzymes achieved 
normoglycemia within 30 to 96 days post-transplantation. Mice 
(n=3) that received encapsulated islets have not achieved nor-
moglycemia as it has only been 14 days after transplantation 
but the blood glucose levels were at 13.4, 14.8 and 27.9 mmol/l 
(Sigma) and 11.8, 14.7 and 20.6 mmol/l (Vitacyte).  
Conclusion: These results indicate that Vitacyte tissue disso-
ciation enzymes could be used effectively in the isolation of 
neonatal porcine islets.  
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Improving young porcine islet isolation and maturation 
in culture 
 

M. Lamb, K. Laugenour, O. Liang, M. Alexander, S. Li, H. 
Ichii, J. Lakey 
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University of California Irvine Medical Center, Surgery, Or-
ange, USA 
 

Objectives: Porcine pancreatic islets have been explored as a 
source of tissue for xenotransplantation. The isolation of islets 
from mature market weight pigs is costly since the islets often 
fragment during and after the tissue dissociation and islets 
recovered from neonatal pigs take time to mature before be-
coming insulin responsive. The aim of this study was to develop 
a reproducible and scalable procedure for isolating porcine is-
lets that have high viability and are insulin responsive.  
Methods: Pancreases from Yorkshire pigs (mean age 18 days, 
range 14 to 28 days) were recovered using a rapid surgical pro-
curement (< 5 min). Gentle partialdigestion of the pancreas 
was performed using low dose CIzyme collagenase 
MA/BPprotease (VitaCyte LLC) and then cultured at 37 o C and 
5% CO 2 for up to 14 days with media changes every 48 hrs. Vi-
ability was assessed usingFDA/PI or Newport Green and func-
tion was assessed using glucose stimulated insulin release 
(GSIR) assay.  
Results: Islet yield immediately following dissociation was 
12.6x10 3 ± 183IE (mean ± sem) per organ which then increased 
to 30.6x10 3 ± 170 and 33.3x10 3 ± 136 after 5 and 7 days of cul-
ture, respectively. At day 7 yields were 6.4 x10 3 ± 77 IE/gm tis-
sue (average tissue5.18 ± 0.1g).Viability was >98 ± 
0.03%(FDA/PI) and >90 ± 0.4% (NewportGreen) at day 7 of cul-
ture. Islet function (GSIR) initially after isolation was1.3 ± 
0.1(SI, ratio of insulin during high glucose (28mM) stimula-
tion/low glucose(2.8mM)). At day 2, insulin response increased 
to an SI of 1.9 ± 0.5 which further improved to 2.6 ± 0.2after 7 
days of culture.  
Conclusions: This model provides a reproducible and scalable 
method of isolating and maturing pig islets in culture. Partial 
pancreas dissociation, followed by extended culture allows for 
islets to gently separate from the surrounding exocrine matrix 
and may be a key factor in this protocol success.  
 
  
P-197 
 

Comparison of enzyme efficiency in porcine islet isola-
tion and maturation from young pigs 
 

J. Lakey1, M Lamb1, A Breite2, D Chapman1, K Laugenour1, O 
Liang1, S Li1, R McCarthy2 

 
1 University of California Irvine Medical Center, Surgery, Or-
ange, USA; 2 VitaCyte LLC, Indianapolis, USA 
 

Objective: Islet xenotransplantation continues to be a poten-
tial option for treating patients with Type 1 diabetes. Recent 
FDA industry guidelines encourage tight control of the re-
agents and methods used in the islet manufacturing process. 
The aim of this study was to compare islet isolation and matu-
ration of isolated porcine islets using either crude collagenase 
or a purified collagenase-protease mixture. The enzyme dos-
ages were matched using values provided on the Certificates of 
Analysis.  
Methods: Twelve porcine islet isolations were performed using 
pancreases recovered from young Yorkshire pigs (6-8 kg). Tis-
sue was enzymatically digested with purified VitaCyte enzyme 
consisting of CIzyme Collagenase HA and BP Protease (Group 
1) or Sigma Type V collagenase (Group 2). The islets were then 
cultured for 10 days at 37ºC. Isolated islets were assessed for 
yield, islet equivalents (IE), cell viability using FDA/PI, and 
function using a glucose stimulated insulin release (GSIR) as-
say and calculation of stimulation index (SI, ratio of insulin 
produced in high (28mM) over low glucose (2.8mM)).  

Results: Results from these isolations are presented below 
with the results presented at mean ± standard error of the 
mean (SEM). No significant difference in results between 
groups. 
Conclusions: These studies exhibit that a stable well-defined 
enzyme product can effectively isolate viable porcine islets, 
which can be used in clinical islet transplant. Moreover, since 
the enzyme activity of the purified material is defined, further 
modifications to the composition can be made to assess the tol-
erance of islet yield and function to variation in enzyme compo-
sition.  
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Molecularly engineered islet cell clusters for diabetes 
mellitus treatment 
 

S. Yook1, J-H. Jeong1, Y.S. Jung1, S.W. Hong2, B.H. Im1, J.W. 
Seo1, J.B. Park1, M. Lee3, C-H. Ahn4, H.S. Lee5, D.Y. Lee3, Y. 
Byun2 

 
1 Seoul National University, College of Pharmacy, Seoul, South 
Korea; 2 Seoul National University, WCU Departments of Mo-
lecular Medicine and Biopharmaceutical Sciences, and College 
of Pharmacy, Seoul, South Korea; 3 Hanyang University, De-
partment of Bioengineering, Seoul, South Korea; 4 Seoul Na-
tional University, Research Institute of Advanced Materials, 
Seoul, South Korea; 5 Korea Advanced Institute of Science and 
Technology, Graduate School of Nanoscience and Technology, 
Daejeon, South Korea 
 

Objectives: Pancreatic islet transplantation is a promising 
method for curing diabetes mellitus but the fate of trans-
planted islets faces many challenges such as a hypoxic condi-
tion and aggressive host’s immune reactions. We propose here 
molecularly engineered PEG-Sp-Ex-4 Islet Cell Clusters (ICC) 
that can overcome problems posed by transplantation circum-
stances and host’s immune reactions.  
Methods: Freshly isolated rat islets were dissociated into sin-
gle isle cells using 0.25% Trypsin-EDTA. Then a lentiviral vec-
tor containing highly releasable Exendin-4, an insulinotropic 
protein, was delivered into single islet cells (MOI: 12.5, 5h) to 
enhance glucose sensitivity and to reduce hypoxia-induced 
apoptosis following transplantation; thereafter, the cells were 
reaggregated into small size islet cell clusters (ICC). Then the 
surface of ICC was modified with biocompatible poly(ethylene 
glycol)-lipid (C18) for preventing immune reactions. The regi-
men of PEG-Sp-Ex-4 ICC with low doses of anti-CD154 mAb 
and tacrolimus could effectively maintain the normal glucose 
level in diabetic mice.  
Results: This molecularly engineered ICC regimen with low 
dose of immunosuppressive drugs prevented cell death in 
transplantation site, partly through improving the regulation 
of glucose metabolism and by preventing hypoxia- and immune 
response-induced apoptosis.  
Conclusions:This convergent method using non-toxic bioma-
terial and pharmaceutics contribute to the development of a 
new protocol via protecting newly implanted islets from ische-
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mia and preserving functional islet mass in transplants. Appli-
cation of this remedy is also potentially far-reaching; one would 
be to help overcome islet-supply shortage due to the limited 
availability of pancreas donors and to reduce the immunosup-
pressant regimens to eliminate their adverse effects. 
Keywords: Islet cell clusters (ICC), Exendin-4 (Ex-4), polyeth-
ylene glycol (PEG), transplantation, tacrolimus, anti-CD154 
mAb  
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Adult stem cells provide a promising potential to gener-
ate insulin producing cells in canines. 
 

M.A. Mahgoub, H.M. Samy, N.M. El-Badawy, A.I. Wasfy, 
A.M. Edris 
 

Ain Shams University, Faculty of Medicin, Cairo, Egypt 
 

Objective: Explore the possibility of the in vitro differentiation 
of adult stem cells of monocytic origin into functional insulin 
producing cells & test their therapeutic potency.  
Method: The study was conducted on 14 diabetic canine mod-
els,2 of them as control. All the procedure was accordant with 
the animal experimental guidelines of the university. All the 
canines were under Exogenous insulin therapy till the day of 
implantation. Monocytes were isolated from peripheral blood of 
each diabetic canine separately by density gradient centrifuga-
tion. The cells were cultured in dedifferentiation medium with 
interleukin 3 and macrophage colony stimulating factor for 6 
days, then cultured for an extra 21 days with hepatocyte 
growth factor & epidermal growth factor to stimulate their dif-
ferentiation into insulin secreting cells and then examined un-
der inverse microscopy. They were tested for both insulin & 
glucagon by immuno-histochemistry and for Insulin & C-
peptide by radioimmunoassay after glucose challenge test us-
ing different glucose concentrations. The cells were injected 
inside the deltoid muscle of the12 diabetic canines (autologus 
transplantation). Control canines were injected with culture 
media free of cells. Follow up was done by measuring the fast-
ing blood glucose level &oral glucose tolerance test. 55 days 
after implantation the grafts were removed &examined for in-
sulin & glucagon by immunohistochemistry.  
Results: Typical islets like clustered cells were observed. Im-
munohistochemistry showed positive insulin & glucagon stain-
ing. Glucose challenge test revealed insulin & C- peptide secre-
tion in a glucose dependant manner. The injected cells down 
regulated the blood glucose level in the 12 diabetic canines. 
Oral glucose tolerance test showed normal glucose curve in 
most of the canines. The removed grafts showed positive stain-
ing for insulin & glucagon by immunohistochemistry. The con-
trol canines remained diabetic.  
Conclusion: Functional islet like cells can be differentiated 
from stem cells of monocytic origin, which may be a new ap-
proach for autologus clinical diabetes stem cells therapy.  
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Inhibition of tissue factor prolongs intrahepatic islet 
xenograft survival in diabetic SCID mouse model 
 

Q. Liang1, X. Ma1, B. Ye1, Q. Dong1, S. Yi2, J. Zhu1, W. Wang1 

 
1 The Third Xiangya Hospital at Central South University, Cell 
Transplantation and Gene Therapy Institute, Changsha, 
China; 2 Centre for Transplantation and Renal Research, 

Westmead Millennium Institute, Westmead Hospital, Sydney, 
Australia 
 

Background: IBMIR is one of barriers to be overcome in islets 
transplantation. In this study, we investigated the effect of TF 
knockdown by antisense RNA transfection to block IBMIR in 
pig islet xenotransplantation with diabetic SCID mouse model. 
Methods: Antisense RNAs were designed to transfect porcine 
islet cell with antisense technology, then real-time PCR was 
applied to select the best antisense RNA for TF silencing and 
the results were confirmed by western blot and FACS; to 
known the level of development of IBMIR, the indexes were 
detected in vitro model of IBMIR in the porcine islet cell after 
TF silencing. Further the viability of NICC in different treat-
ment groups were examined by FACS. Glucose challenge test 
was also demonstrated to assess the toxicity. Each of eleven 
pairs of SCID mice (SCID) with streptozotocin-induced diabe-
tes was transplanted with 500-1,000 NICC via portal vein. Ex-
perimental animals received NICC treated with TF antisense 
RNA, control mice received naïve NICC. Markers of coagula-
tion and fasting blood-glucose were assessed post-Tx, higher 
fasting C-peptid(CP) level was assessed at end of study, 6 
months post-Tx. 
Results: TF expression of NICC was significantly down-
regulated by the antisense RNA both at the RNA level and pro-
tein level. In a tubing loop model, NICC transfected with the 
TF-targeted antisense RNA showed an inhibition of IBMIR 
with an inhibition of coagulation and complement activation 
and less consumption of platelets and other blood cells. Com-
pared to the control animals, experimental SCID had shown 
low posttransplant markers of coagulation, higher fasting CP 
levels (end of study) and prolonged graft function. 
Conclusions: These data suggest that the transfection of is-
lets with the TF-targeted antisense RNA can limit the effects of 
IBMIR, thereby prolong NICC graft survival in SCID model. 
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In vitro evaluation of young porcine islet isolation pro-
tocol using adult pigs 
 

M. Lamb, K. Laugenour, O. Liang, E. Steward, S. Li, J. Lakey 
University of California Irvine Medical Center, Surgery, Or-
ange, USA 
 

Objective: We have recently developed a novel, scalable pro-
cedure for the isolation and maturation of porcine pancreatic 
islets in vitro. In this study, we evaluated this protocol with the 
standard market-weight pigs that has been primarily used for 
islet xenotransplantation research.  
Methods: Porcine pancreases (mean age, 6 ± 1 month) were 
recovered using rapid surgical procurement. Islets were iso-
lated from a 5 gram portion of the tail of the pancreas using 
CIzyme collagenase MA/BP protease (Vitacyte Inc) and then 
cultured at 37oC and 5% CO2 for 7days. Viability was assessed 
using FDA/PI and function using glucose stimulated insulin 
release (GSIR) assay. Results were compared to isolations from 
young porcine pancreases (mean age 20 days) performed using 
the identical experimental protocols.  
Results: Islet yield (IE) from the market-weight pig pancreas 
immediately post isolation was 10.2x103 ± 324 IE (mean ± sem) 
with 85.1 ± 0.5% viability which decreased to 7.5x103 ± 63 IE 
and 73.7 ± 0.6% viable at 1 week of culture. This compared to 
12.6x103 ± 183 and 97 ± 0.1% viable at day 1 and subsequent 
increase to 33.3x103 ± 136 and 92 ± 0.4% viable after 7 days of 
maturation in the tissue obtained from the young pig pancreas.  
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Conclusions: Functional viability using GSIR was 1.5 ± 0.1 
(SI, ratio of insulin during high glucose stimulation/low basal) 
in the market weight pig at day 7 post isolation compared to 
2.4 ± 0.1 (day 1) and 2.6 ± 0.2 (day 7) observed in the islets ma-
tured from young pig pancreas. The results demonstrate that 
our unique protocol for young pig pancreas is ineffective in the 
large market-weight pig using current protocols.  
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Biological characterization of isolated juvenile porcine 
islets as a potential source of tissue for xenotransplan-
tation. 
 

B.P. Weegman1, M.J. Taylor2, S.C. Baicu2, R. Pongratz3, K.R. 
Mueller1, T.D. O'Brien4, G. Cline3, J. Wilson5, K.K Papas1 

 
1 University of Minnesota, Department of Surgery, Minneapo-
lis, MN, USA; 2 Cell and Tissue Systems Inc., N. Charleston, 
SC, USA; 3 Yale University, New Haven, CT, USA; 4 University 
of Minnesota, Department of Veterinary Population Medicine, 
Saint Paul, MN, USA; 5 Wilson Wolf Manufacturing, New 
Brighton, MN, USA 
 

Objective: Limited availability of donor human pancreata 
means that clinical islet transplantation may not reach full 
potential without reliance upon alternative islet sources. Por-
cine islets are favored for xenotransplantation but mature pigs 
(>2yrs) present logistic and economic challenges and young 
pigs (3-6 m) have not yet proved to be an adequate source. Re-
cent findings for the plasticity of immature porcine islets in 
culture demand a greater understanding of their biology in vi-
tro and in vivo. 
Methods: Islets were isolated by conventional collagenase 
(Roche MTF) digestion of 7 juvenile pancreata (3m; 25kg York-
shire pigs) and characterized using a battery of tests at various 
time points during culture in silicone membrane flasks. Islet 
biology assessment included oxygen utilization, insulin secre-
tion (static and perifusion), histopathology and in vivo function 
using the diabetic nude-mouse bioassay.  
Results: Islet yields (1823±158 IEQ/g) comprised a high pro-
portion (>90%) of small islets (<100µm), and purity after opti-
prep density gradient purification was 64±6%. Morphologically, 
islets appeared as “grape-like” clusters on day-0, and loosely 
disaggregated at day-1. Further culture showed a transition of 
the tissue to more condensed aggregated structures comprising 
both exocrine and endocrine cells by day-6. Histopathology con-
firmed both insulin and glucagon staining of the cultured ag-
gregates and the islet grafts excised after 30days. Nuclear 
staining (Ki67) confirmed mitotic activity consistent with the 
observed plasticity of these structures. Metabolic integrity was 
demonstrated by oxygen consumption rates = 178±20 
nmol/min/ng DNA and physiological function was intact by 
both static and dynamic glucose stimulation. In vivo function 
was confirmed by sustained (>30d) normalization of blood glu-
cose in (8 of 17) transplants. 
Conclusion: Preparation and culture of juvenile porcine islets 
as a readily available source for islet transplantation requires 
specialized conditions. These immature islets undergo appar-
ent plasticity in culture involving aggregation with contami-
nating exocrine tissue to form fully functional “pseudopan-
creas” structures. 

P-203 
 
Islet area fraction measurements in 236 porcine pan-
creas biopsies to identify suitable pigs for islet isolation 
 

J. Abouaish1, T. O'Brien2, J. Parker2, M. Graham1, S. Soltani1, 
G. Loganathan1, B. Hering1, A.N. Balamurugan1 

 
1 Schulze Diabetes Institute, Dept. of Surgery, University of 
Minnesota, Minneapolis, USA; 2 Veterinary Population Medi-
cine, Minneapolis, USA 
 

Background: Donor variability contributes to much of the dif-
ficulty associated with porcine islet isolation. Question sur-
rounding the number of islets present in a pancreas necessi-
tates a reliable method for answering this basic question. Islet 
area fraction (IAF) scoring is a novel method for quantifying 
the number of islets in a pancreas and variability between pan-
creases.  
Methods: Samples for IAF determinations were taken from 
three locations in young (<18 months) and adult (>18 months) 
porcine pancreases: the splenic, connecting and duodenal lobe. 
The samples were processed for immunohistochemical labeling 
for insulin. Using photomicroscopic images, IAF was calculated 
as islet/total area by tracing the perimeter of the tissue, exclud-
ing any voids within the tissue, and counting insulin positive 
pixels within the outlined region. Backward model selection 
method was used to select the best set of predictors of islet 
yields from parameters (islets >8000µm2/Unit Area, total islet 
area, number of islets >8000µm2, IAF).  
Results: In total, 236 porcine biopsy samples (multiple sam-
ples taken from 101 pigs) were analyzed using IAF scoring. The 
average IAF score was 0.87 ± 0.58% with a range of 0.01-
3.96%. A statistical difference in average IAF score between all 
sample locations was measured (p<0.05): connecting (1.13 ± 
0.52%, n=53), duodenal (0.87 ± 0.67%, n=54), splenic (0.68 ± 
0.49%, n=101). There was no significant difference between 
IAF scores in young (0.87 ± 0.56%, range 0.09-3.96%, n=104) 
and adult pigs (0.91 ± 0.61%, range 0.03-3.12%, n=116, p=0.58). 
Pig IAF scores were comparable with human IAF scores (1.60 ± 
0.49%, n=4). IAF scores did not strongly correlate with islet 
yields but was the best predictor of islet yield.  
Conclusion: Young and adult porcine pancreases contain 
comparable proportions of islets to humans. Therefore, it is 
possible to get higher islet yields in pigs than humans if islet 
isolation methods are optimized. 
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Expression of pancreatic endocrine markers by mesen-
chymal stem cells from human adipose tissue 
 

A. Calil, A.L. França, C.L. Rebelatto, C.M. Aita 
 

Pontifícia Universidade Católica do Paraná, Curitiba, Brazil 
 

Mesenchymal stem cells (MSCs) from human adipose tissue 
have a great potential for use in cell therapy due to its ease of 
isolation, expansion and differentiation, besides relative accep-
tance of the ethical point of view.  
Objective: Our intention was to isolate and promote in vitro 
expansion and differentiation of MSCs from human adipose 
tissue into cells with a pancreatic endocrine phenotype.  
Methods: Human adipose tissue was obtained from patients 
undergoing abdominal dermolipectomy. Adipose tissue was di-
gested with type I collagenase, MSCs were isolated by plastic 
adherence, characterized by cytochemistry and FACS and in 
vitro expanded. MSC differentiation into an endocrine pheno-
type was induced with high glucose (25 mmol/L) media during 
2-4 months containing nicotinamide, exendin-4 and 2-
mercaptoethanol. Insulin, somatostatin, glucagon and PDX-1 
expression was analyzed by immunofluorescence.  
Results: Cells isolated from the human adipose tissue and ex-
panded in vitro expressed MSC markers as confirmed by FACS 
and cytochemistry. Insulin, glucagon and PDX-1 expression by 
differentiated cells were demonstrated by immunofluorescence.  
Conclusions: MSCs isolated from the human adipose tissue 
were induced to differentiate in vitro into an endocrine pheno-
type and expressed insulin, glucagon and PDX-1. 
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Differential glucose transporter expression in New 
World Primates (NWP) and in rodent pancreatic islets 
 

D. Mohanasundaram1, C. Drogemullar1, T. Coates2 

 
1 Royal Adelaide Hospital, CNARTS, Adelaide, Australia; 2 De-
partment of Medicine, University of Adelaide, Adelaide, Aus-
tralia  
 

Objective: Glucose transporters are a family of membrane 
proteins found in most mammalian cells that transport the 
glucose to activate insulin release. They are structurally re-
lated proteins with distinct patterns of expression and bio-
chemical properties. These transporters facilitate the induction 
of experimental diabetes using STZ. Aim of the present study is 
to investigate the expression and regulation of glucose trans-
porter in new world primate islets compared to rodent islets for 
the induction of experimental diabetes prior to islet cell trans-
plantation research.  
Method: frozen section of pancreatic islets of NWP, rat and 
mice were processed for the detection of protein expression of 
Glucose transporter2 (GLUT2), Glucose transporter1 (GLUT2) 
and Glucokinase using immunofluorescence techniques with 
appropriate primary and secondary antibodies. Expression of 
these transporters at the messenger levels were carried out by 
Taqman PCR assay after checking the quality and quantity by 
Experion.  
Results: the results on protein expression revealed that the 
expression GLUT2 was significantly low in NWP islets com-
pared to rodent islets, where as in mRNA level the expression 
was detectable. In contrast, GLUT1 of NWP was expressed at 
the protein level but very low at the messenger level  

Conclusion: These findings on glucose transporters regulation 
may be a cause for ineffective induction of diabetes in NWP. 
The findings on rodents will be helpful in the effective induc-
tion of experimental diabetes before islet cell transplantation 
and also to understand the mechanism of glucose sensing in 
these species in islet biology research. 
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Clinical isolation and purification of fetal hematopoietic 
stem cells for treatment of diabetes mellitus 
 

B. Arjmand, H.R. Aghayan, E. Nasli-Esfahani, F. Abbasi, B. 
Larijani 
 

Tehran University of Medical Sciences, Endocrinology and Me-
tabolism Research Center, Tehran, Iran 
 

Background: Stem cell therapy is an attractive treatment 
modality in many •elds of medicinesuch as diabetes melli-
tus.Fetal hematopoietic stem cells have some valuable advan-
tages as pluri-potent properties and also there is no immuno-
suppression after transplantation. Iran has a leadership role in 
stem cell research among the Middle Eastern Muslim coun-
tries. Endocrinology and Metabolism Research Institute, has 
started working on isolation and purification of fetal stem cells 
in order to treat diabetes as clinical trials.  
Fetal stem cell preparation: After obtaining informed con-
sent, fetal liver is procured from legally therapeutic abortion. 
Donors are selected according to inclusion and exclusion crite-
ria and maternal blood sample is tested for viral markers. Iso-
lation and purification hematopoietic stem cells is performed 
under specific condition to maintain maximum safety and effi-
cacy of cell product. A satellite Sample from the each batch is 
checked for microbial contamination, CFU-GEMM assay, Vi-
ability and phenotype (CD-markers). After cryopreservation 
stem cells are stored in liquid nitrogen until releasing for clini-
cal application.  
Conclusion: Fetal Hematopoietic stem cells are valuable 
sources for clinical transplantation in diabetes mellitus. De-
spite pluri-potent properties that make them powerful in re-
newing , they shows very low expression of MHC-I and also no 
expression of MHC-II on the cell surface, that can be trans-
planted without immunosuppression.  
Keywords: Cell therapy . Diabetes mellitus . Fetal stem cell  
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Safety evaluation of fetal stem cell transplantation in 
diabetic patients 
 

E. Nasli-Esfahani1, P. Amini1, S. Amiri1, M. Ghodsi1, N. Moja-
hed-Yazdi1, F. Abbasi1, B. Nikbin2, B. Arjmand1, B. Larijani1 

 
1 Tehran University of Medical Sciences, Endocrinology and 
Metabolism Research Center, Tehran, Iran; 2 Tehran Univer-
sity of Medical Sciences, Immunogenetic Research Center , De-
partment of Immunology, Tehran, Iran 
 

Background: Rapidly increasing prevalence of diabetes 
throughout the world shows the importance of searching for 
new therapies such as stem cell therapy in treatment of dia-
betic patients. In this study we evaluate safety of fetal stem 
cells in diabetic patients who had taken transplantation 3 
years ago.  
Methods: 48 out of 56 patients who have received fetal stem 
cell transplantation or placebo injection were visited for 
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evaluation of complications. Patients were referred to oph-
thalmologist and cardiologist for examining retinopathy and 
cardiovascular diseases. 24 hour urine was tested for evalua-
tion of nephropathy and neuropathy was proved by neuro-
pathic symptoms and loss of 10-g monofilament. History of 
hospitalization or any other diseases were reported.  
Result: There were not any significant differences between 
diabetes complications of case and control group, but we found 
that fetal cells caused meningioma in one of the patients who 
have received fetal cell transplantation.  
Conclusion: In conclusion in this study we found that fetal 
stem cell transplantation is a relatively safe procedure because 
after 3 years it does not cause life-threatening complications 
and does not change the rate of complications in diabetic pa-
tients.  
 
 
P-208 
 
The practical and critical instruction for nonhuman 
primate diabetic models 
 

S. He, Y. Chen, Y. Lu, J. Cheng 
 

Laboratory of Transplant Engineering and Immunology, Re-
generative Medicine Research Center, West China Hospital, 
Sichaun University, Chengdu, China 
 

The potential of nonhuman primate models in diabetes re-
search has been well understood, and numerous investigators 
from the early 1980s to very recently have used nonhuman 
diabetes models, in particular, for metabolic disease, islet 
transplantation and immune tolerance induction. But there are 
persistent and severe obstacles to the development and appli-
cation of this models, such as expensive and challenging. More-
over the different modeling methods of diabetes led to different 
characterizations in the pathological mechanisms, process, and 
complications of the disease (Table 1). Furthermore, the models 
should be evaluated by multiplicitas parameters, however 
there are deficiency of systemic evaluation program in nonhu-
man primate diabetic models.In this scenario, experimental 
systemic program that is to provide guidelines for nonhuman 
primate diabetic models are highly required. Moreover, given 
the expensive and relatively small population of primate, and 
some fatal diabetic complications, such as hypoglycaemia, dia-
betic comas and so on, it is imperative that we carefully man-
age the care and use of these animals in biomedical research 
studies. The purpose of the present article is to provide guide-
lines for nonhuman primate models of diabetes in the develop-
ment and application, and is not intended as mandatory re-
quirements for clinical accreditation. This review provides a 
comprehensive view and an extensive analysis of the mainte-
nance and development in nonhuman primate models of diabe-
tes. The article briefly reviews the technical and managerial 
aspects of nonhuman primate diabetic models, gives a practical 
and critical instruction (Table 2) for housing and care, behav-
ioral conditioning, routine management, development strategy 
and modeling diagnose and evaluation, as well as correlated 
disease control, and provides some guidelines for model selec-
tion for various purposes. We hope that this article will benefit 
biomedical researches on NHP diabetic models, and promote 
animal welfare.  
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Incretin, glucagon and insulin levels in a patient with 
fasting hyperglycemia post islet cell transplant 
 

C.R. Milner1, D.J. Torpy2, J.M. Wishart3, C.J. Drogemuller1, 
D.M. Mohanasundaram1, C. Mee1, T. Radford1, G.R. Russ1, P.T. 
Coates1 

 
1 Royal Adelaide Hospital, Central Northern Adelaide Renal & 
Transplantation Service, Adelaide, Australia; 2 Royal Adelaide 
Hospital, Department of Endocrinology and Metabolism, Ade-
laide, Australia; 3 Department of Medicine, University of Ade-
laide, Adelaide, Australia 
 

Objective: Islet cell transplantation (ICT) may restore mean 
glycemia without exogenous insulin and eliminate hypogly-
caemic episodes. Glucose regulation may not be entirely normal 
however, and fasting hyperglycaemia has been noted in some 
cases. Abnormal glucagon regulation after ICT has been re-
ported. We sought to examine glucose regulation by frequent 
sampling of glucose and its regulatory hormones in a normally 
feeding patient exhibiting persistent fasting hyperglycemia. 
Methods: The islet transplant recipient had been insulin in-
dependent for 6 months. Blood tests of serial GLP-1, GIP, glu-
cose, glucagon and insulin tests were performed over 24h, 
preprandial, and 1 and 2h post prandial, at bedtime and at 
02:00. GLP-1, GIP and glucagon were assayed with RIA tech-
niques, while the glucose and insulin were measured with 
standard biochemical assays.  
Results: At each meal time the incretins rose 50-100% above 
their preprandial levels, while the insulin levels rose quickly 
1h postprandially but quickly returned to base line levels 
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within 2h. The glucose levels concomitantly rose 1h after the 
meal but reduced to preprandial levels within 2h. The glucagon 
levels rose slightly after each meal and remained elevated 
throughout the day.  
Conclusions: The incretins, glucose and insulin acted in a 
similar manner to that of a normal individual. Glucagon levels 
were high-normal and did not suppress normally to food, 
probably contributing to the fasting hyperglycemia. A trial of 
metformin was unsuccessful. The results suggest a lack of 
normal regulation of glucagon following islet cell transplanta-
tion, consistent with measurements performed in these pa-
tients after induced hypoglycemia. 
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Impaired glucagon secretion in islets isolated from do-
nors with type 2 diabetes suggests these donors are un-
suitable for clinical use 
 

J.N Walker, R. Ramracheya, S.J. Hughes, K.E. Jones, M. Shi-
geto, M. Braun, A. Clark, P. Rorsman, P.R. Johnson 
 

University of Oxford, Oxford, U.K. 
 

Objective: Pancreases from donors in the early stages of non-
insulin dependent type-2 diabetes (T2DM) have been proposed 
as a potential source of islets for clinical transplantation. The 
aim of this study was to determine the hormone content, secre-
tory response to glucose and the alpha-cell exocytosis in re-
sponse to depolarisation of human islets isolated from donors 
with T2DM, and compare these with islets isolated from non-
diabetic similar aged controls,  
Methods: With appropriate consent/ ethical approval, human 
islets were isolated using standard procedures. Batches of 15 

islets (150µ diameter) from donors with T2DM n=6; donor age 
median 54.5y {range:34-67y}; all treated with diet or oral 
agents; median duration of diabetes 4.1y) and non-diabetic 
aged-matched controls (n=6; median age 51y {range:36-60y}) 
were incubated for 1hr in 1mmol/l glucose then for a further 
1hr in Krebs-Ringer-Buffer supplemented with 1 or 20mml/l 
glucose. Hormone content/secretion was determined by radio-
immunoassay. Membrane capacitance was recorded using the 
patch-clamp technique.  
Results: The insulin content/islet was similar in both the con-
trol and T2DM groups (29.68±6.2 vs 23.29±3.88ng/islet). The 
mean fold increase in glucose stimulated insulin secretion was 
reduced in the T2DM group but this was not significant. The 
glucagon content was highly variable in the T2DM group; 2 of 
the donors contained over 250% more glucagon than the high-
est in the controls. In 5/6 T2DM donors there was no inhibition 
of glucagon secretion with 20mM glucose and in some cases a 
paradoxical rise was seen. The mean inhibition of glucagon se-
cretion in the control group was 31.4±6.6%. No significant dif-
ference was seen in alpha-cell exocytosis in response to voltage-
clamp depolarisation between the groups.  
Conclusion: Although the insulin secretion was not signifi-
cantly impaired in the T2DM islets, the glucagon secretion was 
markedly abnormal. This inappropriate alpha-cell response 
could severely impair a transplanted graft comprising T2DM 
islets by stimulating uncontrolled post transplant hypergly-
caemia.  
 
  
P-211 Poster of distinction 
 
Comparative functional assessment of COPAS and 
manually sorted pancreatic islets 
 

A. Steffen1, S. Bornstein2, M. Solimena1, B. Ludwig2 

 
1 Molecular Diabetology, Dresden, Germany; 2 Internal Medi-
cine Dept. III, Dresden, Germany 
 

Objective: Islet size has been attributed to functional potency, 
survival and transplantation outcomes. Large particle flow cy-
tometry can be used to separate islets according to size. Here 
we aimed to validate the potential of the COPAS instrument 
(Complex Object Parametric Analyser and Sorter) for auto-
mated size-based sorting of islets, a crucial pre-requisite for the 
accurate study of size-specific pancreatic islet characteristics.  
Methods: Human islets were isolated following the modified 
Ricordi method using SERVA collagenase and neutral prote-
ase. Purification was performed on continuous Biocoll gradient. 
Islets were cultured in M1A media supplemented with glu-
tathione prior to experimentation. Using COPAS, islets were 
automatically sorted based on time of flight (TOF) relative to 
particle size in groups of small (<150µm) and large (>150µm) 
islets. As control, islets were handpicked and allocated to cor-
responding size-groups. Viability was assessed with FDA/PI 
staining. For determination of insulin secretion radioimmuno-
assay was performed following glucose stimulation (basal: 
3.3mM; stimulated: 16.7mM glucose) for 1h under static condi-
tions.  
Results: Islets could successfully be separated automatically 
in groups smaller and larger than 150µm using COPAS in-
strument. Comparing automated and manually sorted islets we 
found no difference in viability and function irrespective of 
sorting method. However, insulin secretion was significantly 
different between large and small islets adjusted for islet parti-
cle number. S mall islets release a higher percentage of their 
total insulin in the basal state and during stimulation com-
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pared to large islets. Calculation of stimulation indices (SI) as 
surrogate marker for islet metabolic capacity showed a signifi-
cant higher SI in small islets compared to large islets.  
Conclusion: COPAS instrument provides a fast and reliable 
method to successfully sort islets automatically without caus-
ing morphological or functional damage and has no negative 
impact on viability and glucose responsiveness. Our data also 
demonstrated size-dependent differences in metabolic capacity 
in favour of small islet particles.  
 
  
P-212 Poster of distinction 
 
Continuous glucose monitoring (CGM) – a new tool for 
evaluation of β-cell function in clinical islet autotrans-
plantaiton 
 

H. Rilo, M. Vardanyan, C. Gruessner, C. Desai, T. Jie, R. 
Gruessner, K. Khan, A. Gruessner 
 

University of Minnesota, Minneapolis, USA 
 

Objective: Total pancreatectomy (TP) and clinical islet auto-
transplantation (IAT) should be considered prior to exhaustion 
of β-cell mass in patients with unremitting pain of severe 
chronic pancreatitis (CP). We compared hemoglobin A1C 
(HbA1C) and continuous glucose monitoring (CGM) values as 
indicators of islet β-cell function in patients evaluated for pan-
createctomy with or without clinical islet autotransplantation.  
Methods: Measurements on patients and normal controls us-
ing CGM and HbA1C were correlated. CGM measurements 
used were percentage of time being above normal upper limit of 
glucose (> 120 mg/dl), below normal lower limit (< 65mg/dl) and 
associated areas, in addition with the average glucose level. A 
stepwise nonparametric discriminant analysis was applied to 
identify factors which distinguish the control group from the 
CP patients.  
 

 
 

Results: Data was available for 32 patients with CP; 12 were 
male and 20 females. Additionally, CGM data were available 
for 8 controls. The HbA1C was below 6.5% in 24/32 (75%) of the 
CP patients (median 5.6%, range 4.7% - 13.0%) and in all con-
trols (median 5,3%, range 5.3% - 5.6%). Very few hypoglycemic 
episodes were noted in the CP patients. The discriminant 
analysis only identified the relative duration above 120mg/dL 
out of all the different CGM measurements as significant be-
tween controls and CP patients. HbA1c was no discriminator. 
All controls were classified as normal (100%) and 94% of CP 

patients as belonging to the CP group. 22 out of 24 CP patients 
with normal HbA1c were classified as abnormal (92%). Figure 
1 shows the distribution between relative duration above 
120mg/dL and HbA1c for both groups. 
Conclusion: CGM should be implemented as an evaluating 
tool for patients suffering from intractable pain of CP and be-
ing considered for TP/IAT to evaluate β-cell mass and function. 
HbA1C alone is a poor predictor of remaining β-cell mass in 
this patient population. 
 
 
P-213 
 
Human islet transplantation: an overview and long-term 
benefits in the past 20 years 
 

A.L.F. Lauletta, E. Chaib, R.D.L. Oliveira, L.A.C. 
D´Albuquerque 
 

University of São Paulo Medical School, Department of Gastro-
enterology, São Paulo, Brazil 
 

Objective: Islet Transplantation has both the potential to im-
prove the quality of life in type 1 diabetic patients and to make 
them insulin-free for the longest time possible. We aim to ana-
lyze the improvements and long-term benefits in the past 20 
years.  
Methods: We reviewed 27 papers from 1990 to 2010, and we 
analyzed the number of patients, islet survival rate (ISR) and 
immunosuppression protocol. Up to 2000, the protocol used was 
based on prednisone, cyclosporine, azathioprine and antilym-
phocyte globulin, and from 2001 onwards, the Edmonton proto-
col was applied, based on corticoids-free, sirolimus,tacrolimus 
and daclizumab. We also studied islet auto-transplantation.  
Results: From 1990 to 2000 we analyzed 13 papers witha total 
of 86 patients. Thirty-nine patients were insulin-free, it means 
ISR on 37 patients ranged from 22 days to one year; other 2 
patients ISR was 3 years;22 patients the islet transplantation 
failed; 3 have died and 22 others had either low metabolism 
effect (peptide C positive) or even were not mentioned. From 
2001 to 2010 we analyzed 14 papers with a total of 323 pa-
tients. There were 23 patients insulin-free with ISR ranging 
from 24 days to one year; other 11 patients with ISR of 18 
months; 16 patients - 2 years; 22 patients - 3 years and 78 pa-
tients have either lost the graft or decreased the insulin-
dependence.There were 173 patients submitted to islet auto-
transplantation. The longest ISR in islet auto-transplantation 
was 5-years.  
Conclusions: Although islet transplantation is not a proce-
dure that provides the cure for type 1 diabetes, it can make its 
recipients insulin-free for a period that range from 1 to 3 year 
in islet allo-transplantation. The results over the past 20 years 
have showed that the introduction of the Edmonton protocol 
was a remarkable landmark, benefiting its recipient quality of 
life.  
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Improved quality of life for islet recipients under T cell 
depletion immunosuppression with anti-inflammatory 
agents 
 

M. Takita1, S. Matsumoto1, M. Shimoda2, D. Chujo3, T. Itoh1, K. 
Sugimoto1, J.A. SoRelle4, N. Onaca5, B. Naziruddin5, M.F. Levy5 
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ogy Research, Dallas, USA; 4 Institute of Biomedical Studies, 
Baylor University, Waco, USA; 5 Annette C. and Harold C. 
Simmons Transplant Institute, Dallas, USA 
 

Objective: Islet cell transplantation (ICT) is a promising 
treatment for patients with type 1 diabetes. We have imple-
mented a novel immunosuppression protocol that included 
anti-thymocyte globulin induction with double blockage of in-
terleukin (IL)-1β and tumor necrosis factor (TNF)-α (Baylor 
protocol), resulting in highly successful, single-donor ICTs. In 
this study, we investigated the impact of ICTs with Baylor pro-
tocol on the quality of life (QoL) of patients. 
Methods: A total 32 QoL questionnaires from four islet recipi-
ents who underwent ICTs with Baylor protocol were included. 
All recipients were followed for at least one year. The patients 
answered QoL surveys of both SF-36 and Diabetes Form 2.1 at 
3, 6 and 12 months after the last ICT. These scores, where 
higher score indicates better QoL, were compared with baseline 
cohort using one-way ANOVA with least significant differences 
post hoc tests. 
Results: All scores of QoL survey at post-ICT were higher or 
similar compared to those at pre-ICT (Figure 1). The scores of 
total average and physical functioning subscale in SF-36 at any 
time points of post-ICT were significantly higher than baseline 
(*P < 0.05). Marginally significant improvements were found in 
general health perceptions subscale in SF-36 and symptom in-
dex in Diabetes Form 2.1 compared to baseline (†P = 0.05). 
Conclusions: ICT with the Baylor protocol can improve the 
QoL especially for physical activities at one-year follow-up. 
Personal health perception and interference due to diabetic 
complication were also improved at a marginally significant 
level. The Baylor protocol is a feasible strategy for ICT, evi-
denced by the patient-reported outcome. 
 

Figure 1. QoL scores at pre- and post-ICT with Baylor proto-
col. 
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A summary of 12 autologous-islet transplant isolations 
at the University of Virginia 
 

K. Brayman, L. Langman, P. Chhabra 
 

University of Virginia, Surgery, Transplant Division, Char-
lottesville, USA 

 

Objective: The objective is to present islet isolation data from 
a group of 11 patients qualified for autologous pancreatic islet 
transplants following chronic pancreatitis at the University of 
Virginia.  
Methods: Patients with chronic pancreatitis were referred to 
the UVa surgical team for autologous islet transplant evalua-
tion. The pancreas was surgically removed by the transplant 
division and sent to the GMP pancreatic islet processing facil-
ity. The islets were isolated using the Ricordi method, purified 
using Biocoll gradient and loaded into a sterile infusion bag 
containing transplant media. Adjustments made to enhance 
islet yield in chronic pancreatitis patients at UVa include; 
Increase neutral protease concentration by .1mg/gram pan-
creas; prolonged organ inflation using Liberase MTF/NP en-
zyme; and cutting the fibrotic organ into smaller pieces to ex-
pose more parenchyma 
Results: 11 of 12 preparations were transplanted. Patients 
ranged from ages 15 to 62. The average organ weight from 
pancreatitis patients was 50g of hard tissue, digestion time av-
eraged 29minutes, viability 91%. The number of islet equiva-
lents transplanted ranged from 52,000-300,000 but was inde-
pendent of the original pancreas weight. Purity of autologous 
transplants averaged 25%. Age matched normal organ donor 
data collected in our facility noted an average pancreas weight 
of 84 grams of soft tissue, an average of 350,000 islet equiva-
lents, 95% viability and 50% purity. Clearly, the condition of 
chronic pancreatitis affects the success of islets isolation. 
Summary: Our preliminary results indicate that modifications 
incorporated into islet isolation; namely increased neutral pro-
tease concentration, prolonged organ inflation and dissecting 
organ into >12 pieces, resulted in an improved digestion of fi-
brotic pancreas yielding higher purity possibly contributing to 
increased islet yield and improved transplant outcomes. 
 
  
P-216 
 
The trend of microbial antibiotic resistance in trans-
plant patients with the diabetic foot after 11 years 
 

V. Fejfarová1, A. Jirkovská1, P. Girman1, V. Petkov2, M. 
Dubský1, R. Bém1, F. Saudek1, J. Skibová1 

 
1 Diabetes Center, Institute for Clinical and Experimental 
Medicine, Prague, Czech Republic; 2 Department of Microbiol-
ogy, Institute for Clinical and Experimental Medicine, Prague, 
Czech Republic 
 

Repeated antibiotic usage due to the higher incidence of vari-
ous types of infection may lead to the extension of microbial 
antibiotic resistance (MAR), especially in patients with infected 
diabetic foot ulcers (DFU). The aim of our study was to assess 
the incidence of infected DFU and changes in a spectrum of 
found microorganisms and their MAR in all transplant pa-
tients with DFU after 11 years. Methods: All transplant pa-
tients treated for clinically infected DFU from 12/1998 to 
11/1999 (group 1;n=19 of all transplant patients) and from 
12/2009 to 11/2010 (group 2;n=19-6.6%) in our out-patient foot 
clinic were included into the study. The study groups differed 
significantly in the incidence of DFU (19.2%vs.6.6%;p<0.001), 
diabetes duration (23.5±11vs.32.5±9.7years;p<0.01) and trans-
plantation follow-up (32.6±34.4vs.65.5±43.3 months;p<0.05). 
The occurrence of microbial agents, number of pathogens/1 
swab and MAR of individual pathogens were compared be-
tween the study groups. Results: The occurrence of Gram 
negative fermentative bacteria such as E.coli, Klebsiella sp., 
etc. (10.5%vs.22.2%;p<0.05), non-fermentative bacteria repre-
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sented by f.e. Pseudomonas sp. (6.3%vs.15.2%;p<0.05) and of 
S.Aureus (21.1%vs.33.3%;p<0.05) increased significantly, the 
occurrence of Enterococcus and Streptococcus sp. did not 
change and Staphylococus coagulase negative 
(41.1%vs.5.1%;p<0.001) significantly decreased in transplant 
patients with DFU after 11 years. The number of patho-
gens/1swab (1.3±0.7 in group 1 vs. 1.7±0.9in group 2; p<0.001) 
increased significantly in the group 2 compared to group 1. 
Higher MAR of Staphylococcus coagulase negative (p<0.01), 
Gram negative fermentative (p<0.001) and non-fermentative 
microorganisms (p<0.05) to selected antibiotics were detected 
in transplant patients with DFU in the second observed period. 
Conclusion: The incidence of infected DFU in transplant pa-
tients decreased after 11 years of follow-up at foot clinic. How-
ever, a higher number of pathogens/1 swab and higher occur-
rence of more resistant Gram negative microorganisms were 
found in such patients in their DFU after 11 years.  
This study was supported by VZ MZO 00023001. 
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Association between the SUITO index and satisfaction 
with insulin therapy among islet transplant patients 
 

M. Takita1, S. Matsumoto1, M. Shimoda2, D. Chujo3, T. Itoh1, K. 
Sugimoto1, J.A. SoRelle4, N. Onaca5, B. Naziruddin5, M.F. Levy5 

 
1 Baylor Research Institute Fort Worth Campus, Islet Cell 
Laboratory, Fort Worth, USA; 2 Baylor University Medical 
Center at Dallas, Dallas, USA; 3 Baylor Institute for Immunol-
ogy Research, Dallas, USA; 4 Institute of Biomedical Studies, 
Baylor University, Waco, USA; 5 Annette C. and Harold C. 
Simmons Transplant Institute, Dallas, USA 
 

Objective: One of the aims of islet cell transplantation (ICT) is 
elimination of severe hypoglycemia when the patients do not 
become insulin independent. Previously we reported that a 
Secretory Unit of Islet Transplant Objects (SUITO) index of 
more than 10 was associated with reduced severe hypoglyce-
mia. In this study, we assessed patients’ satisfaction with their 
insulin therapy based on the SUITO index. 
Methods: A total of 37 QoL questionnaires from 11 islet re-
cipients with type 1 diabetes who underwent ICTs were in-
cluded. The patients answered insulin therapy satisfaction 
questionnaires (ITSQ) before and after ICT if they were insulin 
dependent. The SUITO index [fasting C-peptide (ng/mL) x 
1500/(blood glucose (mg/dl) • 63)] was calculated at the same 
outpatient visits that the QoL survey was administered. The 
scores were summarized by subscales and compared among the 
following three groups: pre-ICT, post-ICT time-points with 
SUITO index ≤ 10 and those with SUITO index>10. The higher 
scores indicate better satisfaction in the survey.  
Results: All average scores for post-ICT with SUITO>10 were 
higher than the other two groups (Figure 1). The total average 
score and scores in subscales of glycemic control, hypoglycemic 
control and inconvenience of regimen in post-ICT with 
SUITO>10 were significantly higher than those at pre-ICT (*P 
under one-way ANOVA with Dunnett post-hoc test < 0.05) 
whereas post-ICT with SUITO ≤10 did not have any significant 
improvements compared with pre-ICT.  
Conclusions: Islet recipients with a SUITO index>10 experi-
ence increased satisfaction from insulin injection therapy com-
pared to pre-ICT even though they were insulin dependent. 
SUITO index ≤10 is a reasonable benchmark for failed ICT.  

Figure 1. ITSQ scores at pre- and post-ICT (mean ± S. E.). 
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Five transplantations over ten years - a case study of 
patient with instable diabetes and severe diabetes com-
plications 
 

E. Cíhalová1, A. Romanová2, T. Jedináková2, F. Saudek2 

 
1 Institute Clinical and Experimental Medicine, Langerhans 
Islet Laboratory, Prague, Czech Republic; 2 Institute Clinical 
and Experimental Medicine, Diabetology Clinic, Prague, Czech 
Republic  
 

Objective: Pancreas or islet transplants are usually performed 
simultaneously with or following a kidney transplantation in 
type-1 diabetic recipients suffering from end-stage nephropa-
thy. Isolated pancreas or islet transplants still remain reserved 
for subjects with highly instable metabolic control, who need to 
be aware of the potential risks. We refer on a patient who 
gradually underwent all these medical treatments.  
Methods and Results: A 23 years old female with diabetes 
since age of 9, visited the Department of Diabetes in 1996 con-
cerned about rapid progression retinopathy, neuropathy, pro-
teinuria of 0.5 g/day and creatinine clearance of 1.1 ml/sec. 
Diabetes control improved upon insulin pump treatment but 
hypoglycaemia unawareness and retinopathy continuously de-
teriorated. Therefore, in 2000 pancreas transplantation was 
performed. Though she was insulin-free and normoglycemic, 
renal function deteriorated and after a period of haemodialysis, 
a deceased donor kidney transplantation was performed in 
2002. In 2004 a rejection episode of the kidney was successfully 
treated, but the pancreas graft failed and the patient strived 
for pancreas re-transplantation. This procedure was however 
evaluated as too risky. She was included in the islet transplant 
program and underwent 3 implantations. Glycaemia stabilized 
at almost normal levels with approx. 10 IU of insulin per day 
with no serious episodes of hypoglycaemia. Since 2009 however 
the kidney graft function started to deteriorate due to rejection 
nephropathy and in 2010 peritoneal dialysis was initiated. The 
patient has not lost her enthusiasm for life and supported by 
her family, she is being evaluated prior to placement on a list 
for kidney re-transplantation. Still on imunosuppression.  
Conclusion: This case documents all current possibilities of 
an integrated dialysistransplantation programme for diabetic 
subjects, which even in a complicated course brings benefit and 
improves the quality of life to those with the necessary positive 
approach and strong motivation. 
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Usefulness of SUITO index for evaluation of autologous 
islet transplantation outcome 
 

S. Matsumoto1, M. Takita1, M. Shimoda2, K. Sugimoto1, T. 
Itoh1, D. Chujo3, J. SoRelle4, Y. Tamura5, A. Rahman5, N. 
Onaca5, B. Naziruddin5, M. Levy5 

 
1 Baylor Research Institute, Islet Cell Laboratory, Fort Worth, 
USA; 2 Baylor University Medical Center, Dallas, USA; 3 Baylor 
Institute for Immunology Research, Dallas, USA; 4 Baylor Uni-
versity, Waco, USA; 5 Baylor Regional Transplant Institute, 
Dallas, USA 
 

Background: Assessing the engrafted islet mass is impor-
tantto evaluate the efficacy of islet transplantation. We demon-
strated that the average SUITO indexwithin one month after 
allogeneic islet transplantation was an excellent predictorfor 
insulin independence. However, theusefulness of SUITO index 
for the evaluation of autologous islettransplantation outcome 
has not been explored. 
Purpose: The purpose of this study is to assess therelationship 
between the SUITO index and clinical outcomes after totalpan-
createctomy followed by autologous islet transplantation. 
Method: We performed 27 total pancreatectomies followed by-
autologous islet transplantation. Allcases were divided into an 
insulin independence group (IIG; N=12) and an insulinde-
pendent group (IDG: N=15). The SUITOindex was calculated 
using the formula as follows: [fasting C-peptide(ng/ml)/fasting 
glucose – 63 (mg/dl)] x 1500. Average SUITO index within first 
month after transplantation except forday 1 and 2, maximum 
SUITO index and the recent SUITO index was calculated 
ineach case.  
Results: Average SUITO index within one month wassignifi-
cantly higher in the IIG (24.6±3.4 vs. 14.9±2.0 in the IIG vs. 
the IDGrespectively, P<0.02). The maximumSUITO indices 
were 45.7±7.7 at postoperative day (POD) 113±39 in the IIG 
and30.1±8.1 at POD 25±8.2 in the IDG. Therewas no signifi-
cant difference in the maximum SUITO index however; the IIG 
hadsignificantly delayed time to achieve maximum value 
(P<0.03). The recent SUITO indices were 36.9±6.7 at 
POD205±60 in the IIG and 22.8±6.1 at POD 44±12 in the IDG. 
There was no significant difference in therecent SUITO index 
however; follow up period was significantly longer in the 
IIG(P<0.03). 
Conclusion: The average SUITO index within one month 
mightbe an excellent predictor for insulin independence after 
total pancreatectomyfollowed by autologous islet transplanta-
tion. 
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Analysis of portal thrombosis in clinical autologous islet 
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Autologousislet transplantation after total pancreatectomy is 
an excellent treatment for patientswith severe chronic pan-

creatitis. Portalthrombosis is one of the complications; how-
ever, no detailedanalysis was reported. The purpose ofthis 
study is to analyze the cases of portal thrombosis after autolo-
gous islettransplantation. 
Method: Twenty-seven cases of autologous islet transplanta-
tion were analyzed. Patient background, islet characteristics 
andclinical outcomes were compared between the cases with 
(thrombosis group; TG,N=3) or without (non-thrombosis group: 
NG, N=24) portal thrombosis. The portal pressures of pre-
transplantation(base), maximum values (max), at the end of 
transplantation (final) and thedifferences between max and 
base (delta) values were also compared.  
Results: There were no significant differences in patient age, 
body weight, BMI, pancreasweight between the TG and NG. 
The tissuevolume was significantly higher in the TG (16.7±1.7 
vs. 9.0±1.0mL, TG vs. NG, P<0.02). The islet yield was higher 
in the TG (672,359±101,579vs. 381,143±50,926, TG vs. NG, 
P=0.06) and islet yield per pancreas weightwas significantly 
higher in the TG (7,525±1,472 vs. 4,095±447IE/g, P<0.02). 
There were nosignificant differences of purity and viability be-
tween the two groups. There was no significant difference in 
basalportal pressure (7.0±2.5; TG vs. 8.2±0.9 mmHg; NG) be-
tween the twogroups. Both max (22.2±2.6;TG vs. 
16.7±1.7mmHg; NG) and final portal pressure (20.2±2.3;TG vs. 
14.1±1.1 mmHg; NG) were higher in the TG but did not reach-
significance. The delta portal pressurewas significantly higher 
in the TG (17.0±1.5 vs. 8.3±1.3mmHg, P<0.03). Ten out of 24 
patients(42%) in NG but none of 3 patients (0%) achieved insu-
lin independence in TG. 
Conclusion: Large tissue volume and high delta portal pres-
sure were associated with portalthrombosis after autologous 
islet transplantation that might result in poorengraftment.  
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Successful islet autotransplantation under severe in-
flammatory status due to a rupture of the pancreatic 
arteriovenous malformation by introducing a novel 
graft protecting protocol 
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Objective: Under severe inflammatory status, islet autotrans-
plantation usually fails due to insufficient islet yield and im-
paired islet quality. In the present study, we have introduced a 
novel graft protecting protocol to the clinical islet autotrans-
plantation, and evaluated islet engraftment.  
Methods: The emergent totalpancreatectomy and islet auto-
transplantation were performed to a 59-year-old man diag-
nosed with a pancreatic arteriovenous malformation due to a 
rupture of the mass. The pancreas weight was 54 g and cold 
ischemic time was 74 minutes. The pancreatic islets were iso-
lated using a modified Ricordi method. Inhalation of isoflurane 
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during islet infusion and continuous intensive insulin treat-
ment combined with short-term fasting/total parenteral nutri-
tion during avascular period of the grafts (10 days) were intro-
duced to rest the islet grafts.  
Results: The islet yield was 355,270 islet equivalents and total 
tissue volume was 5.7 ml. After certifying there was no bacte-
rial contamination, the islets were transplanted via portal vein. 
The increase of portal vein pressure was mild duringtransplan-
tation (max 13 mmHg). The blood glucose of the recipient was 
well maintained between 80-150 mg/dl with no sign of hypogly-
cemia, and there was asufficient level of fasting C-peptide 
(>0.5ng/mL), and a low dose of dailyinsulin at 5 months after 
transplantation. The SUIT index at 90 days after transplanta-
tion reached 27, suggesting that potency of the transplanted 
grafts may be close to insulin-off state. Notably, the glucose 
tolerance test at 60days after transplantation revealed stable 
glucose change (Max 167 mg/dl) and asufficient secretion of C-
peptide (Basal: 0.16 ng/ml, Max: 4.29 ng/ml)  
Conclusions: These data suggest that refined islet isolation 
procedures combined with a novel graft protecting protocol 
could be of great importance for successful isletautotransplan-
tation under severe inflammatory status.  
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Islet transplantation: overcoming the organ shortage 
 

M. Mantovani, I. Gabany, L. Labriola, T.R. Mares-Guia, L.H. 
Lojudice, M.C. Sogayar 
 

University of Sao Paulo, Biochemistry, São Paulo, Brazil 
 

Type 1 Diabetes mellitus (T1DM) is a condition resulting from 
the autoimmune destruction of pancreatic beta cells, with most 
diabetic patients requiring lifelong insulin therapy, but, often 
insulin therapy does not avoid the most common complications 
of Diabetes. In some cases, transplantation of isolated pancre-
atic islets from heart-beating organ donors is a promising pos-
sibility for optimal treatment of T1DM, however, this approach 
is severely limited by the shortage of pancreata displaying ade-
quate conditions, among other reasons.  
Objective: To analyze whether and how this organ shortage 
problem could be overcome.  
Methods: We evaluated the characteristics profile of brain-
dead human pancreas donors and, also, the basis for organ re-
fusal. 562 pancreata were offered by the State of São Paulo 
Transplantation Central from January 2007 to January 2010, 
from which 512 were refused and 56 were accepted by the Uni-
versity of São Paulo Islet Unit for islet isolation, purification, 
characterization and, eventually, transplantation. Due to the 
elevated number of refused organs, we decided to analyze the 
main reasons for refusal in order to evaluate the possibility of 
improving the organ acceptance rate.  
Results: Our data show that hyperglycemia, technical issues, 
age, serology and hyperamylasemia are the top five main 
causes for declination of pancreas offer.  
Conclusions: This study evidences the main reasons to de-
cline a pancreas offer and provide some guidance to ameliorate 
the rate of eligible pancreas donors, aiming at improving the 
islet transplantation outcome.  
 
Key words: Organ donation,diabetes mellitus, pancreas, islet 
transplantation , donors´ profile.  
 
Supportedby: FINEP, FAPESP, CNPq, MS-DECIT,MCT, 
BNDES.  
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Setting up a tissue bank for Islet preparation: a cost sav-
ing method for starting islet transplantation program in 
Iran  
 

B. Larijani1, H. R. Aghayan1, B. Arjmand1, S.H. Emami 
Razavi2 

 
1 Endocrinology and Metabolism Research Center, Tehran Uni-
versity of Medical Sciences, Tehran, Iran; 2 Brain & Spinal 
Cord Injury Repair Research center,Tehran University of 
Medical Sciences, Tehran, Iran 
 

Objective: The enthusiasms generated by the results of Ed-
monton protocol, the burden of diabetes and active organ dona-
tion system were powerful stimulus to start an islet transplan-
tation program in Iran. As always, Tehran University of Medi-
cal Sciences was pioneered and Endocrinology & Metabolism 
Research Institute (EMRI) accepted the project responsibility. 
Besides the complexity and technical challenges, the islet 
preparation needed cleanroom facility , many equipment and 
reagents that comprised high costs. Considering these facts, 
EMRI decided to collaborate with Iranian Tissue Bank to start 
the islet preparation trial with sharing the facility, equipments 
and technical staff.  
Methods: The list of required equipment, reagents and proto-
cols was provided with kindly advice of experts from Canada. 
Then, process maps and SOPs were drawn up for the entire 
process. The specific instruments were purchased by the EMRI 
and general equipment was shared by the tissue bank. After 
adoption of islet preparation process into the tissue bank some 
experimental processes were performed.  
Results: At a rough estimate the minimum cost of establishing 
a suitable class 10000 cleanroom was 300000 US$ and it was > 
100000 US$ for purchasing general equipment. Saving at least 
400000 US$ and employing tissue bank staff resulted in speed-
ing up the project start. The experimental islet preparation 
helped us to find probable errors, deficiencies, bottlenecks and 
training requirements. After achieving promising results we 
could get enough budgets to establish a new cGMP facility for 
islet and stem cell preparation.  
Conclusions: In developing countries limited financial re-
sources is a major obstacle in the way of starting some projects. 
Share of existing facilities and dividing the project to sequen-
tial phases can be good solutions. We believe that this report - 
as the first experience in the Middle East - can provide valu-
able information for developing countries with an interest to 
start similar projects.  
 
  
P-224 
 
Islets graft preparation in an ISO 9001-certified labora-
tory for a safety clinical application 
 

R.M. Goebbels, N. Aouassar, D. Xhema, D. Dufrane 
 

University clinical hospital Saint-Luc, Brussels, Belgium 
 

Objective: The aim of this work consists to the ISO certifica-
tion based on the control of all the processes taking place in the 
laboratory activity to provide reproducibility, safety and secu-
rity to the graft and, in so doing, to the patient. Our purpose is 
to present how we worked to obtain this certification and how 
we continue to operate to maintain it.  
Materials: The main processes are fourfold: Management, Op-
erational, Support, and Quality management/improvement. We 
divided the operational processes in sub - processes that come 
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one after another. The main sub-processes are (i) pancreas pro-
curement/acceptation/treatment, (ii) islets graft liberation, de-
liverance and (iii) graft implantation/follow-up. All specifica-
tions and requirements are clearly described in Standard Op-
erating Procedures (SOP) and carefully documented for all is-
lets isolations . Supports were identified as all the structures 
linked to the activity: the infrastructure itself, the environment 
and the HVAC system, the equipment, the purchases and sup-
pliers, the archives , as well as the human and financial re-
sources.  
Results: In our structure, the quality insurance plays two dif-
ferent roles; its first and basic role consists in the maintenance 
of Standard Operating Procedures describing all the sub-
mentioned processes. Its second role is the continuous im-
provement of the quality by using tools such as quality indica-
tors, root causes analysis, risk analysis, corrective/preventive 
actions, as well as stimulating the implication of all the staff 
members together with the medical management team, which 
is perhaps the most important task.  
Conclusion: Reaching the ISO 9001 certification can improve 
the worldwide reproducibility of human islets transplantation.  
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Human islet distribution activity for basic research at a 
single center program 
 

T. Kin1, D. O'Gorman2, A. Schroeder2, C. Onderka2, B. Richer2, 
S. Rosichuk2, A.M.J. Shapiro1 

 
1 University of Alberta, Edmonton, Canada; 2 Alberta Health 
Services, Edmonton, Canada 
 

Objective: The Clinical Islet Laboratory (CIL) at the Univer-
sity of Alberta/Alberta Health Services distributes human is-
lets for basic research when islet preparations do not meet re-
lease criteria for transplantation. This report highlights the 
CIL islet distribution activity for diabetes research over the 3-
year period.  
Methods: We reviewed our islet isolation batch files and islet 
shipment records for the past 3 years. Shipments of acinar en-
riched fraction for research were not included to this report.  
Results: In 2010, 37 of 78 islet preparations went for clinical 
transplantation; 29 were shipped for basic research; and 12 
were not utilized due to insufficient islet yield with no research 
consent. The CIL distributed 6.3 million IEQs of islets within 
127 shipments to 3 investigators at the Alberta Diabetes Insti-
tute and 5 others outside of Alberta including Israel in 2010. 
The number of preparations for research use was stable over 
the 3-year period (29/23/26 in 2010/2009/2008, respectively). 
Consent for research was obtained in more than half of cases 
(61.5/64.1/52.5%). Islet yield used for research per isolation was 
218, 212, and 201 x103 IEQs, respectively. The number of acti-
vated investigators was stable as well (8/11/8), although there 
were only two investigators before 2007. In 2010 and 2009, 
each investigator received fewer islets per shipment 
(49,820/40,948/75,635 IEQs) whereas each received islets more 
frequently (21.5/15.5/11.2 times per year). This paradigm shift 
would be desirable for investigators because most require 
~30,000 IEQs per shipment and more frequent islet shipment 
results in a larger sample size in experimentation.  
Conclusions: After an initial expansion in the number of in-
vestigators requesting islets, our islet distribution activity has 
been stable over the years in terms of total productivity of is-
lets for research use. The current supply versus demand ratio 
in our program appears to be appropriate. 

P-226 
 
Setting up a cGMP pancreatic islet processing facility: 
an experience from Iran 
 

H.R. Aghayan, B. Arjmand, M.M. Amoli, S. Sharghi, B. Lari-
jani 
 

Endocrinology and Metabolism Research Center, Tehran, Iran 
 

It has been predicted that one of the greatest increase in preva-
lence of diabetes will happen in the Middle East bear in the 
next decades. The aim of standard therapeutic strategies for 
diabetes is better control of complications. In contrast, some 
new strategies like cell and gene therapy have aimed to cure 
the disease. In recent years, significant progress has occurred 
in beta-cell replacement therapies with a progressive im-
provement of short-term and long term outcomes. In year 2005, 
considering the impact of the disease in Iran and the promising 
results of the Edmonton protocol, the funding for establishment 
of a clinical grade islet processing facility by Endocrinology and 
Metabolism Research Center (EMRC) was approved by Tehran 
University of Medical Sciences (TUMS). Several islet isolations 
were performed following establishment of current Good Manu-
facturing Practice (cGMP) facility and recruitment of all re-
quired equipments for process validation and experimental 
purpose. Finally the first successful clinical islet isolation and 
transplantation was performed in September 2010.In spite of a 
high cost of the procedure it is considered beneficial and may 
prevent long term complications and the costs associated with 
secondary cares. In this article we will briefly describe our ex-
perience in setting up a clinical grade islet processing facility 
which can provide valuable information for regional countries 
interested to establish similar facilities. 
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The cytokine response in the initial phase of islet auto- 
and allo-transplantation 
 

C. Pollard1, W.Y. Chung1, C. Drogemuller2, C. Milner2, M.A. 
Webb1, S. Illouz1, G. Gravante1, T. Radford2, D. Al-Leswas1, P.T. 
Coates2, G. Maddern3, A.R. Dennison1 

 
1 University Hospitals of Leiceter NHS Trust, Leicester, U.K.; 2 
Royal Adelaide Hospital, Adelaide, Australia; 3 The Queen 
Elizabeth Hospital, Adelaide, Australia 
 

Objectives: Clinical islet transplantation is now recognised as 
an important procedure for the treatment of Type 1 diabetes 
and results continue to improve. It is also increasingly being 
used to prevent the onset of diabetes in patients who have un-
dergone pancreatectomy for the treatment of chronic pancreati-
tis. Islet auto- and allo- transplantation trigger an acute in-
flammatory response and may cause significant loss and deg-
radation of islets. Affected patients may require transplanta-
tion of further islet as a consequence. There are many reports 
examining the inflammatory response in islet transplantation, 
but there are no direct comparisons of the initial inflammatory 
phase following islet auto- and allo- transplantation. This 
study aimed to compare the cytokine profiles of these two 
groups. 
Methods: Blood samples were collected during induction of 
anaesthesia, at the end of the surgical reconstruction, end of 
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operation, 1 hour, 3 hours, 5 hours and days 1-7 postopera-
tively from two control (pancreatectomy without an islet trans-
plant), three islet auto-transplant (Leicester General Hospital) 
and two islet allo-transplant (Royal Adelaide Hospital, Austra-
lia) patients. Multiplex enzyme-linked immunoassays were 
used to measure cytokines levels. Two way ANOVA was used 
for statistic analyses of islet auto and allo transplantation.  
Results: INFγ, TNFα, and IL-10 were significantly increased in 
islet allo-transplant patients compared to those receiving an 
islet auto-transplant (p<0.0001, p<0.0087 and p<0.0066 respec-
tively). IL-6 increased in the control group and islet transplan-
tation after surgery. IL-1β, IL-2 and GM-CSF do increase after 
islet infusion, but there is no statistically significant different 
between islet auto and allo transplantation. 
Conclusions: The cytokine profile following islet transplanta-
tion suggests a significantly greater acute inflammatory re-
sponse following allo-transplantation compared to auto-
transplantation. 
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Metabolic function of a minimal transplanted islet mass 
in non-human primates on rapamycin monotherapy 
 

S. Soleimanpour1, B. Hirshberg2, D. Bunnell2, A. Sumner2, M. 
Ader3, A. Remaley2, K. Rother2, M. Rickels1, D. Harlan4 

 
1 University of Pennsylvania School of Medicine, Philadelphia, 
PA, USA; 2 National Institutes of Health, Besthesda, MD, USA; 
3 University of Southern California, Los Angles, CA, USA; 4 
University of Massachusetts, Worcester, MA, USA 
 

Objective: Although islet transplantation may restore insulin 
independence to individuals with type 1 diabetes, most do not 
achieve normal glucose tolerance. We asked whether the defec-
tive glucose tolerance is due to inadequate β-cell mass or to im-
paired insulin sensitivity. 
Methods: We performed metabolic studies on four Cynomolgus 
primates before inducing diabetes with streptozotocin, then 
again 1 month after restoring insulin-independence via intra-
hepatic islet transplantation utilizing a calcineurin inhibitor-
free immunosuppressive regimen, i.e. induction with rabbit 
anti-thymocyte globulin, and maintenance therapy with rapa-
mycin. Engrafted β-cell mass was assessed by acute insulin and 
C-peptide responses to glucose (AIRglu & ACRglu) and arginine 
(AIRarg & ACRarg). The primates’ insulin sensitivity (SI) was de-
termined by intravenous glucose tolerance testing and ana-
lyzed using the minimal model. Alpha-cell function was deter-
mined by the acute glucagon response to arginine (AGRarg). 

 Naïve 
Islet al-
lograft re-
cipient 

Probability 

Glucose 
disposal 
(Kg) 

4.1±0.5 
%/min 

1.8±0.3 
%/min 

p<0.01 

AIRglu 
1180 ± 299 
pmol/L 

199 ± 91 
pmol/L 

p<0.03 

ACRglu 
96.5 ± 17.0 
ng/ml 

14.5 ± 6.0 
ng/ml 

p<0.01 

AIRarg 
635 ± 196 
pmol/L 

202 ± 91 
pmol/L 

p<0.05 

ACRarg 
2.79 ± 0.77 
ng/ml 

1.11 ± 0.51 
ng/mL 

p<0.05 

AGRarg 
827 ± 354 
pg/mL 

349 ± 118 
pg/mL 

p<0.01 

Results: SI did not differ from naïve to post-transplant states, 
but as shown in Table 1, all parameters reflecting islet mass 
did differ. In the post-streptozotocin diabetic primates, AGRarg 
was 1020 ± 440 pg/mL (p<0.01 relative to post-transplant).  
Conclusions: These data suggest that impaired glucose toler-
ance observed in islet transplant recipients is secondary to low 
functional β-cell mass and not to insulin resistance. Further, 
our data suggest that improved glycemic control achieved via 
islet transplantation over the diabetic state might be attained, 
in part, via suppressed glucagon secretion. 
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Expression of receptors for anaphylatoxins C3a and C5a 
on islet preparations 
 

K. Tokodai, M. Goto, A. Inagaki, W. Nakanishi, S. Satomi 
Tohoku University, Sendai, Japan 
 

Objective: Complement activation has been implicated in the 
development of the instant blood-mediated inflammatory reac-
tion (IBMIR). Especially anaphylatoxins C3a and C5a elicit a 
broad range of pro-inflammatory effects including chemotaxis 
of inflammatory cells and cytokine release. We have shown 
that 2 types of receptors for C5a are expressed on isolated is-
lets (Transplantation, 2010, 90:1358-1365). In the present 
study, we investigated this component in detail. 
Methods: C3aR, C5aR and C5L2, together with CD11b and 
CD31, on freshly isolated islets (fresh group) and islets cul-
tured with (cytokine group) or without (culture group) TNF-α, 
IL1-β, and IFN-γ for about 12 h were analyzed by flow cytome-
try. In addition, these 3 kinds of receptors on nonendocrine 
cells were also analyzed. 
Results: C5aR and C5L2 were expressed on the isolated islets 
(C5aR: 7.91 ± 2.83%, C5L2: 2.45 ± 1.34%, respectively) and the 
expression of both C5a receptors was markedly attenuated by 
cultured for 12 h (C5aR: p<0.005, C5L2: p<0.05, respectively). 
Compared with the culture group, the expression was signifi-
cantly up-regulated in the cytokine group (C5aR: p<0.05, C5L2: 
p=0.05, respectively). C5aR positive cells expressed CD11b, but 
not CD31. Contrary to islets, nonendocrine cells expressed 
C5L2 predominantly (C5aR: 1.51 ± 0.87%, C5L2: 4.58 ± 2.19%). 
C3aR was scarcely expressed on the isolated islets or nonendo-
crine cells. 
Conclusions: These data suggest that C5aR and C5L2 are 
expressed on CD11b positive leukocytes in islet preparations. 
Depletion of C5a receptors by culturing appropriately could be 
an attractive therapeutic strategy in clinical islet transplanta-
tion. 
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The role of polyclonal serum immunoglobulin M (IgM) 
therapy in preventing the onset of autoimmune type 1 
diabetes as well as the recurrence of the disease in islet 
transplantation 
 

P. Chhabra1, F. Mukheef1, L. Langman1, K. Schlegel2, P. Lobo2, 
K. Brayman 1 

1 University of Virginia, Surgery, Transplant Division, Char-
lottesville, USA; 2 University of Virginia, Medicine, Nephrology 
Division, Charlottesville, USA 
 

Objective: The object of this study is to investigate the role of 
purified polyclonal serum immunoglobulin M (IgM) therapy in 
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preventing the onset of autoimmune type 1 diabetes (T1D) as 
well as the recurrence of the disease following islet transplan-
tation.  
Methods: Mouse polyclonal IgM was purified from serum us-
ing Sephacryl S-300 HR column chromatography (yield 
0.1mg/ml sera). 8 weeks old NOD litter-mates were distributed 
into two groups: saline-injected control mice (n=20) and IgM-
injected test mice (n=13). Test mice received purified serum 
IgM (100ug/100ul PBS; intraperitoneal) initially, followed by 
50ug/100ul biweekly maintenance dose. Control mice were in-
jected in parallel with 100uls saline.  
Results: Preliminary results indicate that while none of the 
mice in the IgM-treated test group became diabetic, 80% of the 
control mice became diabetic over the same time period (t-test 
p<0.001). Discontinuing IgM treatment in the test group re-
sulted in the appearance of T1D in only three mice at 3 months 
time-point (experiment still in progress). Examination of ald-
edhyde fuchsin-stained pancreas sections indicates severe insu-
litis as well as severe periductal and perivascular inflammation 
in islets from the control diabetic mice. In contrast, normal ap-
pearance or mild early stage insulitis is observed in the IgM-
treated mice islets accompanied by some periductular and 
perivascular inflammation. When compared to controls, incu-
bation of human islets in the presence of 2-8ug human IgM in 
vitro, did not affect insulin secretion in response to glucose 
challenge as determined by glucose stimulated insulin secre-
tion assay.  
Conclusions: Preliminary studies indicate that purified poly-
clonal serum IgM therapy has tremendous therapeutic poten-
tial in the prevention of the onset of autoimmune T1D and may 
prove a beneficial intervention in preventing recurrence of the 
disease following islet transplantation.  
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Effect of Nrf2 (nuclear factor erythroid2-related fac-
tor1)-Keap1 (Kelch ECH Associating protein1) signaling 
pathway on islet isolation 
 

H. Ichii1, S. Li1, M. Alexander1, M. Lamb1, C. Foster1, J.R.T. 
Lakey1, N.D. Vaziri2 

 
1 Universtiy of California Irvine, Surgery, Orange, USA; 2 Uni-
versity of California Irvine, Medicine, Orange, USA 
 

Objective: To improve islet transplantation outcomes, it is 
critical to protect the islets against various insults during the 
isolation process. Nrf2 (nuclear factor erythroid2-related fac-
tor1)-Keap1(Kelch ECH Associating protein1) signaling path-
way plays a major role in protecting the cells against oxidants, 
carcinogens and environmental and cytotoxic agents by mediat-
ing expression of numerous genes encoding anti-oxidant and 
cytoprotective molecules. The aim of this study was to investi-
gate the effects of pretreatment with an Nrf2 inducer on the 
quality of the islet cells following islet isolation.  
Methods: Lewis rats (7wks) were fed with diets containing 
Nrf2-Keap1 inducer or regular diet for 72 hours before islet 
isolation. Islet yields, beta-cell content and insulin secretion 
were compared. Beta cell viability (apoptosis, necrosis) was as-
sessed by Flow cytometry using three dyes (Newport green, 
TMRE, 7AAD). Additionally, viable beta-cell mass was calcu-
lated using the formula (IEQ x % beta cell X % beta cell viabil-
ity). 
Results: The Islet yield was significantly greater in the 
treated compared to the control group (1978±156 vs. 1609±125 

IEQ, P<0.05). The stimulation index in the treated group was 
significantly higher when compared with that in the control 
group (6.0 ±1.2 vs. .2.7±0.5, P<0.05, respectively). In addition, 
islets harvested from the treated animals contained higher 
amount of beta cells when compared to the control group 
(88.4±1.6%, vs. 79.4±3.7, P<0.05, respectively). Flow cytometry 
analysis showed higher beta cell viability (76.0±2.5 vs. 
72.8±1.6), lower cell death (16.2±1.3 vs. 20.9±4.7) and viable 
beta cell mass (1329.3±210.3, 930.1±185.2 vbIEQ, P<0.05).in 
the treated group compared to the Control group 
Conclusions: Our study indicated that administration of Nrf2 
inducer significantly improved islet yield, beta cell content, vi-
ability and function in rat isolation model. The results suggest 
that treatment with Nrf2 inducer may enhance the quality and 
quantity of the islets and as such may improve the islet trans-
plant outcomes. 
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Low effect of anti-thymocyte globuline monotherapy in 
non-obese diabetic (NOD) mice treated after the onset of 
overt diabetes 
 

K. Zacharovova1, L. Pektorova1, I. Leontovyc1, E. Dovolilova1, 
L. Vojtova2, F. Saudek1 

 
1 IKEM, Laboratory of pancreatic islets, Prague, Czech Repub-
lic; 2 IKEM, Department of experimental medicine, Prague, 
Czech Republic 
 

Objective: Experimental and clinical studies showed that 
autoimmunity causing diabetes may be abrogated by immune 
intervention. Several anti-T-lymphocyte antibodies focused on 
different T-cell targets showed remarkable promise. We tested 
the effect of murine ATG (Genzyme) in NOD mice after the on-
set of hyperglycemia. 
Methods: Diabetic NOD mice were treated with 2 doses of 
ATG (1 mg totally) or kept without treatment as controls. 
Blood glucose level was monitored twice a week. The mice were 
terminated at day 0, 7, 14 or 28 after the initiation. Intraperi-
toneal glucose tolerance test (IPGT) was performed on day 24. 
Subpopulations of T-lymphocytes and FoxP3+ regulatory T-
cells were analyzed among cells isolated from spleen and pan-
creatic lymph nodes.  
Results: Mice with blood glucose levels higher that 13 mmol/L 
were included into the study. Diabetes remission occurred in 16 
% (3/19) of mice treated with ATG. In all of them pre-treatment 
blood glucose was 15.6 mmol/l and lower. Only one case of re-
mission was observed in control group (6 %, 1/16). Though the 
IPGT was out of normal range in all diabetic animals, coeffi-
cient of glucose assimilation was significantly higher in the 
ATG group (0.36 versus 0.12 mmol/L/min). ATG therapy lead 
to a significant decrease of CD8+/CD4+ T-lymphocyte ratio in 
comparison to the control group; in splenocytes, a significant 
difference was detected only on day 7 (0.069 vs. 0.198); in 
lymph nodes decrease was found even on day 28 (0.21 vs. 0.51). 
Population of the regulatory T-cells was increased after ATG 
administration in comparison to the control group at day 7 
(16,2% vs 10,8% in splenocytes; 20.7% vs. 10.3% in lymph node 
cells). However, the increase of the population of FoxP3+ cells 
was not durable.  
Conclusions: ATG treatment of diabetic NOD mice showed 
only a partial metabolic improvement in already hyperglycemic 
NOD mice.  
Supported by No.P304/10/0762.  



 

The Review of DIABETIC STUDIES IPITA Congress 2011 Abstracts 185  
 

Rev Diabet Stud  www.The-RDS.org  

P-233 
 
A precise analysis of C5a inhibitory peptide on inflam-
matory mediators induced after islet transplantation 
 

W. Nakanishi1, M. Goto2, A. Inagaki2, S. Sekiguchi1, K. Fuji-
mori1, N. Okada3, H. Okada4, S. Satomi1 

 
1 Tohoku University, Division of Advanced Surgical Science and 
Technology, Sendai, Japan; 2 Tohoku University, New Industry 
Creation Hatchery Center , Sendai, Japan; 3 Nagoya City Uni-
versity, Division of Immunology, Nagoya, Japan; 4 Fukushi-
mura Hospital, Choju medical Institute , Toyohashi, Japan  
 

Objective: We have recently reported that C5a inhibitory pep-
tide (C5aIP) prevents the instant blood-mediated inflammatory 
reaction by attenuating cross-talk between complement and 
coagulation cascade, thus could be a promising drug candidate 
(Transplantation, 1358-1365:2010). C5aIP has also been shown 
to possess broad range of anti-inflammatory effects. Due to a 
methodological limitation, it was difficult to perform detailed 
analyses on wide range of inflammatory mediators in rat 
model. Therefore, in this study, we examined whether C5aIP 
could suppress various inflammatory cytokines induced after 
islet transplantation using mouse model. 
Methods: Six islet equivalents/g of syngeneic mouse islet 
grafts were transplanted intraportally into two groups (Control 
group: n=8 and C5aIP group: n=6) of streptozotocin-induced 
diabetic mice. C5aIP group was treated with C5aIP (bolus: 
4mg/kg just after islet infusion, continuous: 0.4mg/kg/hr). The 
control group was injected with equivalent amounts of saline. 
Serum samples were collected at 0, 6, and 24 hours after 
transplantation and analyses on 23 types of cytokines (IL-1a, 
1b, 3, 4, 5, 6, 9, 10, 12, 13, 17, eotaxin, G-CSF, GM-CSF, 
INFgamma, KC, MCP-1, MIP-1, MIP-1b, RANTES, TNFalfa) 
were performed. Leukocytes in the recipient liver were isolated 
at 6 hs after transplantation, and production of IFN gamma 
was examined by FACS.  
Results: No significant difference was detected in terms of ma-
jor inflammatory cytokines in two groups. IFN gamma produc-
tion on CD11b+Gr-1+cells in the liver was not significantly in-
hibited by C5aIP (Control 30.0% vs. C5aIP 24.1%).  
Conclusions: These data suggest that beneficial effects of 
C5aIP on islet engraftment are mainly dependent on the block-
ade of cross-talk between complement and coagulation cas-
cades, rather than the suppression of inflammatory mediators.  
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Rapamycin unbalances the polarization of macrophages 
to M1 in humans 
 

A. Mercalli, I. Calavita, E. Dugnani, A. Citro, E. Cantarelli, V. 
Sordi, L. Piemonti 
 

San Raffaele Scientific Institute, San Raffaele Diabetes Re-
search Institute, Milan, Italy 
 

Objective: Plasticity is a hallmark of macrophages, and in re-
sponse to environmental signals these cells undergo different 
forms of polarized activation, the extremes of which are called 
classic (M1) and alternative (M2). Rapamycin (RAPA) is crucial 
for survival and functions of myeloid phagocytes, but its effects 
on macrophage polarization are not yet studied. 
Methods and results: To address this issue, human macro-
phages obtained from six normal blood donors were polarized 
to M1 or M2 in vitro by LPS plus IFN-g or IL-4, respectively. 
The presence of RAPA (10 ng/ml) unbalanced the polarization 

to classic activation. RAPA induced macrophage apoptosis in 
M2 but not in M1. In M2, beyond the impactonsurvival, RAPA 
reduced the CXCR4, CD206 and CD209 expression and the 
SCGF-b, CCL18 and CCL13 release. At the other site, in M1 
RAPA increased the CD86 and CCR7 expression and the IL-6, 
TNF-a and IL-1b release while it reduced the CD206 and 
CD209 expression and the IL-10, VEGF and CCL18 release. In 
view of in vitro data, we examined the in vivo effect of RAPA 
monotherapy (0.1 mg/kg/day) in 12 patients who were treated 
for at least 1 month prior to islet transplant. Cytokine release 
by TLR4-stimulated PBMC before, 2 and 4 weeks after treat-
ment showed a clear shift to a M1-like profile. Moreover, 
macrophage polarization 21 days after treatment showed a 
significant quantitative shift to M1.  
Conclusions: These results provide new insights into the mo-
lecular mechanisms of macrophage polarization and propose 
new therapeutic strategies for human M2-related diseases 
through mTOR inhibitor treatment. 
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IBMIR during islet transplantation: The role of the Toll-
like Receptors signaling pathways 
 

K. Vivot1, A. Langlois1, W. Bietiger1, J.P. Gies1, M. Pinget2, S. 
Sigrist1 

 
1 Centre Européen d’étude du Diabète, Starsbourg, France;       2 
Université de Strasbourg , Strasbourg, France 
 

Although islet transplantation is an attractive treatment for 
Type 1 diabetes, the not fully understood instant blood-
mediated inflammatory reaction (IBMIR) leads to disappoint-
ing outcomes. This inflammatory process led to a massive de-
struction of transplanted islets immediately after transplanta-
tion. Islet isolation and time of culture could participate to the 
initial inflammatory response. The events before transplanta-
tion could elicit the release of potent activators of innate im-
mune system by the Toll-Like Receptors (TLRs) downstream 
signaling pathways and result in IBMIR. This work aimed to 
evaluate in vitro the role of pre-transplantation proceedings in 
the mediation of inflammatory reaction by the study of the 
TLRs signaling pathways. Rat pancreatic islets were isolated 
and cultured during 24 hours or 48 hours. The viability was 
assessed by FDA/PI and the functionality of islets was evalu-
ated using glucose stimulation test. After ARN extraction and 
retrotranscription, PCR arrays were performed. Extracts har-
vested immediately after isolation were defined as control 
samples. Eighty one genes, belonging to the TLRs signaling 
pathways, were screened and analyzed in comparison to control 
samples. Whatever the condition analyzed, islets were always 
living and functional. Concerning the PCRarrays analysis, sig-
nificant up-regulation of TLR-2 was highlighted. After 24 hours 
of islet culture, TLR-2 was 7.7 fold (p<0,001) up-regulated 
compared to control but decreased to 4.5 fold after 48 hours. On 
the contrary, from 24 hours TLR-4 gene was significantly 
down-regulated to 2.2 fold (p<0.01) compared to control. The 
interleukin-6 gene expression was dramatically up-regulated to 
95.3 fold compared to control. With the same way, the gene ex-
pression of cyclooxygenase-2 was up-regulated to reach 363.5 
fold after 24 hours of islet culture. These preliminary data 
seem highlighted that TLRs signaling pathways would be im-
plicated in early inflammatory events leading to islet destruc-
tion. Targeting the TLRs signaling could be relevant to im-
prove islet transplantation.  
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Role of zinc and zinc transporters in diabetic pancreatic 
islets 
 

D. Mohanasundaram1, C. Drogemullar1, M. Bosco2, C. Lang3, 
P. Zalewski3, T. Coates3 

 
1 Royal Adelaide Hospital, CNARTS, Adelaide, Australia; 2 Basil 
Hetzel institute, TQEH, Adelaide, Australia; 3 Department of 
Medicine, University of Adelaide, Adelaide, Australia 
 

Background: Zinc is a trace element necessary for cell sur-
vival that participates in the structure and function of many 
proteins. Zinc is vital for fundamental cellular mechanisms in-
cluding DNA replication, metabolic enzyme activity and cellu-
lar protection against apoptosis and oxidative stress. Zinc ho-
meostasis is crucial for normal beta cell function and is regu-
lated by zinc transporter proteins. Zinc transporter ZnT8 is 
specific to islets and essential for the formation of insulin crys-
tals in the beta cells, contributing to the packaging efficiency of 
stored insulin. Recent genome-wide association studies demon-
strated single nucleotide polymorphisms of ZnT8 gene in hu-
man type 2 diabetes and also identified as an auto antigen in 
human type 1 diabetes.  
Aim: The aim of the present study was to investigate the al-
teration in zinc and regulation of zinc transporters in type 2 
diabetic islets.  
Methods: Zucker diabetic rat islets were stained for zinquin to 
see the level of zinc in the pancreatic islets using frozen sec-
tions. The florescence intensity was measured in normal, obese, 
and diabetic Zucker islets. Frozen sections of Human type 2 
diabetic islets were stained for ZnT8 and Zip14 expression by 
immuno-histochemisty. Realtime PCR using Taqman primers 
and probe sets were carried out on normal andtype 2 diabetic 
pancreatic tissues for the expression of different zinc trans-
porters.  
Results: The results showed that there was a significant re-
duction in zinc level in Zucker diabetic islets. The immu-
nostaining on human type 2 diabetic islets showed partial to 
complete down regulation of ZnT8 where as the gene expres-
sion at the mRNA level showed significant down regulation of 
Zip1, Zip5, Zip7 and Zip14. The differential regulation of zinc 
transporter at the molecular level using more human samples 
will give clear understanding on the role of these transporters 
in the aetiology of diabetes.  
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Zip1 knockout mice display altered zinc transporter 
gene expression profiles in pancreatic tissue 
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Zinc is essential for the secretion, storage and synthesis of in-
sulin. Two families of zinc transporters exist that are critical in 
maintaining zinc homeostasis: SLC39 (ZIP) and SLC30 (ZnT). 
The ZIP family control cellular uptake of zinc from the ex-
tracellular matrix and the ZnT family control both the efflux of 
zinc and zinc-insulin hexamer packaging in intracellular vesi-
cles.  
Objective: In this study, the gene expression profile of both 
families of zinc transporters (22 in total) was assessed in a 
ZIP1 knockout mouse model.  

Methods: Cryostat sectioning, RNA extraction, analysis and 
cDNA synthesis was performed from the native pancreata of 
ZIP1-/- mice and control C57B6 mice. Real Time PCR was per-
formed using gene specific Taqman® primers and analysed us-
ing the ∆∆Ct method.  
Results: The absence of ZIP1 gene expression in the knockout 
mice resulted in the suppression of gene expression in the ma-
jority of the ZIP family members, with ZIP3 being reduced 
more than 5 fold. However, the majority of the ZnT family re-
mained unaffected, except for ZnT2 which also showed greater 
than 5 fold reduction in expression. Interestingly, Insulin ex-
pression also appeared to be reduced in the knockout mice. The 
islet specific ZnT8 transporter showed wide variation in ex-
pression levels in both the knockout and control mice with a 
trend towards higher expression in the knockout. Further stud-
ies are ongoing to determine if this altered expression profile 
has a functional effect both in vitro and in vivo.  
Conclusions: These results suggest that knocking out the ex-
pression of one zinc transporter may impact the expression pro-
files of other critical zinc transporters of the mouse pancreas. 
This suggests that there may be cross regulation of zinc trans-
porter expression. These findings warrant further investigation 
into the significance of this altered expression profile on the 
viability and function of islets. 
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Impact of liver microfragments and islet co-
transplantation on the streptozotocine induced diabetes 
in rats 
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Objective: We hypothesized that vascularized intestinal seg-
ment preliminary ablated from mucosa would provide opportu-
nities for revascularization of transplanted cells. Our recent 
studies have shown that isolated smallintestinal segments 
permitted the engrafted islets to maintain functions in the 
long-term. The aim of this study was to show whether incorpo-
ration of liverfragments would be helpful in the survival and 
organization of pancreatic islets by providing synergistic sup-
port.  
Methods: Male Lewis diabetic rats were rendered by intrap-
eritoneal injection of streptozotocin. One group of rats (n=20) 
received 500 syngenic pancreatic islets along with liver frag-
ments in small intestine segments. The animals of the second 
group (n=20) received intraportal infusion of 500 islets. The 
animals of the third group (n=20) received 500 pancreatic islets 
beneath kidney capsule. Blood glucose levels were monitored 
and intraperitoneal glucose tolerance tests carried out. Histo-
logical assessment for insulin, glucagon, von Willebrand factor 
(vWF) was performed. The reversetranscription-polymerase 
chain reaction was performed to analize the expressionof insu-
lin, glucagon, somatostatin, Glut1, PDX1, PAX6, TGFα, TGFß, 
bFGF and VEGF.  
Results: In all diabetic animals of I and II groups blood glu-
cose levels returned to normoglycemic ranges within 20 days. 
In diabetic rats of I and II groups, glucose challenge on day 58 
showed rapid return to normoglycemia. The overall morpho-
logical structure of transplanted islets and liver fragments ap-
peared to be well preserved over up to 6 month. Insulin and 
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glucagon were expressed in transplanted islets throughout the 
observation period. The PCR analysis showed that expression 
of multiple growth factors was generally retained in the trans-
planted islet-liver co-transplants, including beta cell transcrip-
tion factors and hormones.  
Conclusions: These encouraging features of the isolated intes-
tinal segment indicate that such a system is a significant al-
ternative to address biological mechanisms and clinical appli-
cations.  
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Human islet isolation alters zinc transporter gene ex-
pression 
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Objectives: To examine the effect of islet isolation on zinc 
transporter gene expression. Zinc transporter genes control 
movement of zinc from the extracellular matrix to the cyto-
plasm and intracellular vesicles of islet cells and are known to 
play an important role in insulin synthesis, secretion and stor-
age.  
Methods: Human islets from ten donors were separated by the 
Ricordi method. RNA from native pancreas, purified acinar and 
purified islets was isolated using Qiagen® RNA kits, prior to 
Q-PCR analysis using gene specific Taqman® primers. Gene 
expression analysis was performed using the ∆∆Ct method.  
Results: Relative expression levels of 24 zinc transporter 
genes, 2 glucose transporters (GLUT1 and GLUT2), glu-
cokinase(GcK), GLP1R and the islet hormone genes insulin 
(INS), somatostatin (SST) and glucagons (GCG) were deter-
mined. GcK, GCG, GLUT1, SST, ZIP5,8&14 and ZnT8 dis-
played highly variable expression profiles in isolated islets, 
with ZnT8 and ZIP5 the most variable within the two zinc 
transporter families. ZIP14 was the most abundantly ex-
pressed zinc transporter in islets and was highly variable 
across the ten isolations. Little or no gene expression of 
ZIP2,4,12 or ZnT3,4,10 was detected. The expression level of 
ZIP1 and GLUT1 was elevated in isolated islets and purified 
acinar tissue compared to native pancreas. Zip5 and ZnT2 were 
the most abundant zinc transporters in purified acinar tissue, 
3 fold higher when compared to their expression level in islets.  
Conclusions: Human islets expressed a range of zinc trans-
porter genes with ZnT8 and ZIP14 the most abundant trans-
porters in each family. Their level of gene expression was also 
highly variable across the different human islet preparations. 
The zinc transporter ZIP1 and glucose transporter GLUT1 had 
elevated gene expression in both isolated islets and purified 
acinar tissue. These changes in gene expression profiles follow-
ing islet isolation could potentially perturb normal glucose and 
insulin regulation and lead to impaired islet function.  
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Improved the effect of islet transplantation by endothe-
lial cells coating and infusion Sertoli cells 
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Background: Improving islet vascularization and inhibiting 
rejection become key points for prolonging islet graft survival. 
Endothelial cells (ECs) are the basis of islet vascularization 
and Sertoli cells have the effects nutritional support and im-
munosuppression. We construct vascularized islet by a method 
of ECs coating to cnstruct vascularized islet. Sertoli cells were 
intravenous infused to inhibit rejection in islet transplantation. 
Thereby, the survival rate could be improved by a decrease of 
islet graft loss. Methods: Islets, ECs and Sertoli cells were iso-
lation from SD rats. ECs and islet were co-cultured in culture 
tube for 2 hr and then transferred to heparin treated petri 
dish. After successful coated, streptozotocin-induced diabetic 
rats were divided into three groups before islet transplanta-
tion: single islet and ECs coating islets were transplanted in 
group A and B respectively; group C with Sertoli cells infusion 
and ECs coating islets transplantation. The mean survival 
time (MST), insulin expression and microvessel density (MVD) 
of islet grafts were measured. The number of lymphocytes and 
the levels of cytokines in peripheral blood were also measured.  
Results: Group C had the longest MST of islet allografts (59.8 
7.81 days) followed by groups B (21.3 6.22 days) and A (11.0 
4.47 days) (P<0.05). Immunohistochemistry showed similar 
results with MST. Microvessel density (MVD) of group C (17.2 
2.6) were significantly higher than those in group A (1.6 1.1) 
and B (8.0 1.5) (P<0.05). The rats in group C had the least 
CD4+T cells (only18.1 6.1%) compared with other two groups 
(P<0.05). The numbers of CD8+ T cells in rats of groups C (12.2 
5.3%) were significantly lower than those of groups A and B 
(P<0.05).  
Conclusion: The program of vascularization by ECs coating 
islet and immune tolerance induction could effectively prolong 
the survival of islet grafts. 
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Pancreatic Islet Transplant is a (Re)source of Beta-Cell 
Antigen-Specific B Cells 
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Objective: Islet transplant (Tx) in T1D patients can trigger a 
rapid recurrence of antibodies to β cells antigens, similarly to a 
recall Ab response. In models of secondary immune response, 
antigen specific B cells (asB) are mobilized as well. We there-
fore aim at evaluating frequency and features of asB to islet 
ags, essentially unknown in T1D, using post islet Tx samples 
as a source. 
Methods: To identify asB in whole blood and in other tissues 
after lymphocyte isolation, we are applying a multicolor flow-
cytometry strategy, based on the use of α-CD19, α-CD27, α-
CD38 and recombinant biotinylated(bi)-GAD or bi-IA-2 ags 
plus APC-streptavidin for staining of their cognate B cell re-
ceptor.  
Results: Efficiency and specificity of the flow-cytometry strat-
egy was confirmed by staining with bi-GAD and bi-IA2 of spe-
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cific hybridomas. We then tested sequential blood samples af-
ter islet infusion in allo Tx T1D (n=7) and auto Tx oncological 
patients (n=6) as control. In allo Tx, GAD+ B cells appeared 
above background staining levels at day 2 post Tx (median 
0.27.5% of CD19+; range 0.8-1.03%; 4 of 7 above LOD), in-
creased until day 3-4 (0.31%; 0.22-0,64%; 5 of 7) and after day 6 
decreased below detectable levels. No similar pattern was ob-
served for IA2+ B cells apart from a slight and transient ap-
pearance of IA-2+ asB at day 4 (0.26 %; 0.18-0.59%). No asso-
ciation between asB frequencies and their corresponding 
autoantibody levels was observed. In vitro preliminary data 
suggest that a minority of GAD+ asB was able to secrete GAD 
autoantibodies after sorting and stimulation  
Conclusions: Our strategy seems able to identify bona fide 
asB but its consistency remains to be validated through sort-
ing, cloning and expression of antigen-specific Ig genes as re-
combinant mAbs. If successful the study of asBTx might be ap-
plied to the phenotyping of autoimmunity recurrence in islet 
Tx. 
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Benefit of Islets on Hepatocyte in Co-Culture 
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Although the Liver transplantation techniques are well estab-
lished, the irreversibility of the procedure, high cost, and scar-
city of donor organs are some of the remaining problem. The 
advantage of hepatocyte transplantation is the possibility of 
cell culture, which allows independence from the limitations by 
ischemia of donated organs.  
Objective: We investigated the effect of islets on hepatocyte.  
Methods: Hepatocyte and islets were freshly isolated from the 
male C57BL/6J mice. Hepatocyte were cultured in collagen 
type I gel as a group A (control), and the separated co-culture 
with islets as a group B. In group A: 105 hepatocyte , Group B: 
105 hepatocyte separated co-culture with 150 islets. We exam-
ined cell variability with MTT, and checked cell apoptosis with 
Annexin V and PI (double staining) in flow cytometry. We also 
examed the albumin secretion by enzyme-linked immunoad-
sorbent assay on day 1,3,5,7.  
Results: We found the hepatocyte cannot resist the isolated 
condition from organ or tissue. Hepatocyte hurriedly necrosis 
and albumin secretion reduced. But, on Day 7 in group B HSCs 
still maintain the well function. Albumin secretion Group 
A:0.1451 ± 0.0329 pg/ml/cell vs. 0.3351 ± 0.0581 pg/ml/cell, p 
value<0.05. The necrosis and apoptosis sigmal data are, apop-
tosis sections: day 1, Group A: 9.90% group B:7.52%; day 3, 
Group A:13.85%, group B:7.62%. Necrosis: day 1, Group A: 
27.92% group B:15.29%; day 3 30.31%, group B:20.40%..  
Conclusions: These findings, maybe islets provide the cell 
survival factor for hepatocyte in vitro. Our studies, both cells 
separate from the membrane, the effects of the islets were me-
diated by soluble factors. We observes the result islets are 
benefit on hepatocyte sotrage before hepatocyte transplanta-
tion in the future. This co-culture system, which incorporates 
hepatocytes and islets, is considered to be important in the de-
velopment of high-performance bioartificial liver (BAL) system.  

Parallel poster session 6 - Topic: Immunoisola-
tion and bioartificial pancreas 
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Bioprotect microcapsules and their therapeutical po-
tential for type 1 diabetes mellitus 
 

A.L. Campanha-Rodrigues, G. Grazioli, T.C. Oliveira, A.C.V. 
Campos-Lisbôa, T.R. Mares-Guia, M.C. Sogayar 
 

NUCEL, University of São Paulo, Chemistry Institute, Bio-
chemistry Department, Sao Paulo, Brazil 
 

Background: Pancreatic islet microencapsulation represents 
an attractive therapeutical approach to Type 1 Diabetes Melli-
tus; however, maintenance of beta-cell function,which is 
strictly dependent upon islet architecture, remains a major 
problem. The loss of extracellular matrix (ECM) interactions, 
which occurs during islets isolation and purification, dramati-
cally affects beta-cells survival and function.  
Objective: Based on previous results from our group (Labriola, 
2007) showing that laminin (LN), an important ECM compo-
nent, improves islet functionality, we investigated whether 
BioProtect, a novel biomaterial composed of laminin (LN), 
chondroitin sulphate(CS) and alginate, would improve the islet 
microencapsulation/transplantation outcome when compared to 
Biodritin (CS-alginate only).  
Methods: To assess the stability of BioProtect, microcapsules 
were evaluated for resistance to four different chal-
lenges(rotational, osmotic, temperature stress and culturing). 
Microcapsules were implanted i.p. in mice and retrieved after 7 
and 30 days, for biocompatibility analysis. Gene expression 
was evaluated in rat pancreatic islets microencapsulated in 
BioProtect, by qRT-PCR, upon culturing for 48h. Apoptosis-
related proteins were analyzed by WB. Diabetic mice were 
transplanted with BioProtect- or Biodritin-microencapsulated 
islets and monitored for weight, glycemia and OGTT.  
Results: Both microcapsule formulations were stable and bio-
compatible. Reduction in pro-apoptotic (bax, bad, caspase 3) 
and an increase in anti-apoptotic (bcl-xL,bcl-2) transcripts, to-
gether with a decreased expression of stress-related genes 
(mcp1, hsp70), were evidenced. Protein analyses are underway. 
Mice transplanted with both microcapsule formulations 
achieved normoglycemia in a few days post-surgery, but those 
which received Bioprotect microencapsulated islets presented a 
better outcome, with 80% of total animals remaining euglyce-
mic at 120 days, compared with only 27% for Biodritin. OGTTs 
showed that both types of microcapsules allowed a similar re-
sponse to high glucose challenge, when compared to that ob-
served for non-diabetic animals.  
Conclusion: BioProtect constitutes a potential biomaterial for 
transplantation of microencapsulated islets.  
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A new concept for autoregulation of complement activa-
tion on cell surfaces 
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Objective: Ischemia-reperfusion injury andxenogenic/alloge-
neic antibody-mediated rejection cause acute and long-term 
damage in whole organ and cell t ransplant ation. In these 
conditions complement activation is one of the major mediator 
of cell damage. Here, we present a new concept for autoprotec-
tion against complement attack on cell surfaces using a factor 
H-binding peptide, which is bound to surface using a PEG-lipid 
as an anchor to the membrane. 
Methods: We conjugated the factor H-binding peptide (14 aa-
residues1) to the end of poly(ethylene glycol)-phospholipid (fH-
bp-PEG-lipid), which spontaneously inserted into cell mem-
brane. To examine the function of fH-bp-PEG-lipid, we per-
formed three different assays. 1) Generation of C3a, sC5b-9 on 
material surfaces coated with fH-bp-PEG; 2) a hemolytic assay 
of the alternative pathway using rabbit erythrocyte treated 
with fH-bp-PEG-lipid; 3) complement activation (C3a,sC5b-9) 
elicited by adherent porcine endothelial cells treated with fH-
bp-PEG-lipid and in contact with human whole blood using a 
slide chamber model. Control cells were treated with PEG-lipid 
conjugated with scrambled control peptide. 
Results: Factor H could be detected by ELISA, confocal mi-
croscopy or FACS, on material and cell surfaces, after the sur-
face was exposused to purified factor H, hirudin-plasma or 
whole blood. Binding of fH-bp-PEG to material surfaces pro-
tectedthe surfaces against complement attack at specific sur-
face densities of the fH-bp-PEG construct. Lysis of rabbit eryth-
rocytes in human serum was attenuated by the surface modifi-
cation compared with the control cells. Porcine endothelial cells 
modified with fH-bp-PEG-lipid and exposed to human whole 
blood, were also protected against complement activation, as 
demonstrated by much lower C3a and sC5b-9 generation. 
Conclusions: These results indicate that factor H can specifi-
cally be recruited by the peptide from blood and inhibit com-
plement activation on the cell surface. The use of the fH-bp-
PEG-lipid is a promising tool for autoprotection against ische-
mia reperfusion injury and antibody-mediated graft rejection 
inclinical transplantation. 
Ref 1) Wu YQ et al, J Immunol, in press 
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Laminin coating for creating transplantable rat islet 
cell sheets 
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Background: Our experimental approach toward the devel-
opment of novel treatments for diabetes mellitus (DM) has al-
lowed us to create a monolayered contiguous sheet (islet cell 
sheet), which was transplanted subcutaneously (Shimizu et al, 
Biomaterials, 2009). For fabricating an islet cell sheet, dis-
persed islet cells were seeded onto a temperature-responsive 
polymer, poly(N-isopropylacrylamide) (PIPAAm), grafted cul-
ture dish coated with rat laminin-5. Since increasing the num-
ber of cells attached on the PIPAAm dish may increase the 
function of fabricated islet cell sheets, the present study ex-
plored various isotypes of human laminins for coating materi-
als on PIPAAm surfaces, and for determining the status of rat 
islet cells cultured on the dish surfaces. 
Methods: Dispersed islet cells were obtained from Lewis rats. 
Temperature responsive culture surfaces were prepared by co-
valently immobilizing PIPAAm onto plastic dishes. The poly-

mer surfaces were then coated with rat laminin-5(RL-5), hu-
man laminin-411 (HL-411), human laminin-211 (HL-211), or 
human laminin-322 (HL-322). Dispersed rat islet cells were 
plated onthe PIPAAm dishes at a ratio of 5 x 106 cells/cm2.  
Results: Plating efficiencies determined at day 1 were 76.6%, 
34.5%, 27.8%, and 82.8% in the RL-5, HL-411, HL-211, and 
HL-322 groups, respectively. Confluencies of the cells deter-
mined at day 3 were 87.1%, 20.7%, 16.4%, and 92.5% in the 
RL-5, HL-411, HL-211, andHL-322 groups, respectively. By 
reducing culture temperature from 37°C to 20°C for 30 min in 
RL-5 and HL-322 groups, cells were able to harvested as an 
islet cell sheet.  
Conclusions: The present data indicates that surfaces coated 
with HL-322 and RL-5 were found to significantly stimulate 
islet cells to adhere and expand on the PIPAAm culture sur-
faces, leading to the formation of a confluent monolayered 
structure.  
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Pre-vascularization of a subcutaneous biohybrid device 
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Objectives: Subcutaneous, pre-vascularized devices provide 
sustained function of islet cell grafts in rodents. We evaluated 
the kinetics of neo-vascularization of a cylindrical subcutane-
ous device in rats. 
Methods: The biohybrid devices (Converge Biotech) were pre-
implanted subcutaneously in Lewis rats 3 days, 1-, 2- and 3-
wks prior to vascularization assessment. Live microscopy of 
intraluminal device vasculature was evaluated using one-
channel fluorescent fiber-optic microscope probes (Cellvizio®) 
following FITC-dextran intravenous bolus (green fluorescence). 
Confocal fluorescent microscopy was done on sections of devices 
explanted after intravenous bolus of the lipophylic dye DiI (red 
fluorescence). Reversal of diabetes after transplantation of a 
suboptimal syngeneic islet mass in devices prevascularized for 
3 days, 1, 2, 3, and 6 weeks was assessed in streptozotocin-
induced diabetic rats. 
Results: Vascular structures were detected on the inner de-
vices' walls by live microscopy starting 2 and 3 wks after im-
plantation, with higher complexity of vascular structures and 
numbers at the later time points tested. A statistically signifi-
cant increase in vessel length (p=9.26x10-13) and vessel area 
(p=2.03x10-17) was observed when comparing 3-wks to 2-wks 
devices. Evaluation of tissue sections showed vascular struc-
tures in the surrounding of the device’s at 2 and 3 weeks post-
implantation,while the degree of vascularization was much 
lower or absent at earlier time points. Primary non-function 
was observed in all rats receiving islets 3 days after device im-
plantation, while diabetes was corrected in a proportion of the 
recipients after at least a week from its implantation.  
Conclusions: Our data indicates that neo-vascularization of 
the device of at least a week may contribute creating a favor-
able environment for islet engraftment. 
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Subcutaneous transplantation may not be an appropri-
ate approach for the islets embedded in the collagen gel 
scaffolds 
 

J. Xu 1, G. Miao 1, Y. Zhao 2, J. Wei 1 

 
1 Department of General Surgery, Beijing Hospital, Beijing, 
China; 2 Institute of Geriatric Medicine, Ministry of Health, 
Beijing, China 
 

Background: Synthetic extracellular matrix (ECM) has been 
demonstrated efficient in preserving better function of trans-
planted islets. In this study, we tried to determine whether 
subcutaneous transplantation, which may be a more conven-
ient and easier procedure, may achieve normoglycemia using a 
mouse model. 
Methods: In vitro test was done to make sure that embedded 
islets survived better than the non-embedded islets with mor-
phologic observation and western blotting. Streptozotocin in-
duced diabetic mice (BALB/c) were transplanted with ECM-
embedded syngeneic islets via the subcutaneous (SC) and 
subrenal capsule (SRC) routes. Data were taken between SC 
(n=5) and SRC (n=6) groups: 1) Mean blood glucose level at 
various points from pre-transplantation day to postoperative 
day 14, and 2) Immunohistochemistry staining for insulin in 
the transplant grafts on the post-transplant day 14. 
Results: Islets transplanted with ECM gel retained better 
stucture and developed a functional islet vasculature. Western 
blotting demonstrated that more Caspase-3 was expressed in 
the non-embedded islets, which indicates more islet cells were 
undergoing apoptosis. On the first day after transplantation, 
the glucose level was significantly decreased in the SRC group 
compared with SC group (383.33±44.50 to 80.67±16.85 vs. 
414.00±92.33 to 278.28±121.80, P<0.05). The glucose levels 
were maintained better in the SRC group than SC group dur-
ing the 14 days. Immunohistochemistry staining for insulin 
showed fewer islets were found in the SC group. 
Conclusion: Embedded islets with ECM gel functioned better 
than non-embedded ones in vitro. However, subcutaneous 
route may not be an ideal site for islet transplantation. 
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Function and viability of human islets encapsulated in 
alginate sheets: in vitro and in vivo culture 
 

M Lamb1, R Storrs2, S Li1, K Laugenour1, R Dorian2, D Chap-
man1, H Ichii1, D Imagawa1, C Foster1, S King2, J Lakey1 

 
1 University of California Irvine Medical Center, Surgery, Or-
ange, USA; 2 Islet Sheet Medical LLC, San Francisco, USA 
 

Objective: Islet encapsulation in macroscopic polymer devices 
offers a means to protect transplanted islets and the ability to 
retrieve the transplanted graft. The aim of this study was to 
assess in vitro function and viability of human islets encapsu-
lated in an alginate sheet and cultured over several weeks in 
tissue culture or in the subcutaneous space of rats.  
Methods: Human islets were isolated from cadaveric organ 
donors at University of California, Irvine using enzyme (Vita-
cyte Inc)dissociation and continuous Ficoll-UWD (Mediatech 
Inc) purification. After overnight tissue culture, aliquots of is-
lets were encapsulated in alginate sheets and either trans-
planted subcutaneously into Lewis rats or maintained in tissue 
culture at 37oC and 5% CO2. At 1, 2 and 4 weeks human islet 
sheets were retrieved and assessed for viability using FDA/PI 
and glucose stimulated insulin release using incubation for 1 
hr in low (2.8mM), then high glucose (28mM), then to measure 
maximum insulin secretion, high (28mM) plus 50um IMBX (3-
isobutyl-1-methylxanthine).  
Results: Encapsulated human islets were 95 ± 0.2% viable 
(FDA/PI; mean ± SEM) after 1 week in culture. The initial 
stimulation index (SI, ratio of insulin produced in high over low 
glucose) was 3.8 ± 0.2 and the maximum secretion (MX, ratio of 
high glucose + IBMX over high glucose), when stimulated with 
IBMX, was 2.0. At 1-week post transplant, sheet integrity was 
maintained and viability was 90 ± 4%. Islet function was main-
tained with a SI of 3.0 ± 0.5 and MX of 2.1 (p=ns, t test). At 2-
weeks post transplant, explanted sheets were 85 ± 0.8% viable 
and still maintained glucose responsiveness with a SI of 3.0 ± 
0.4, MX of 1.8.  
Conclusions: These preliminary results suggest that encapsu-
lated islets sheets can survive and maintain islet viability and 
function in vivo.  
 
  
P-249 
 
Development of a new analytical method and new sur-
face modification method to optimize microencapsula-
tion of human islets 
 

J. SoRelle1, B. Naziruddin2, T. Itoh3, S. Matsumoto3, R. Kane1 

 
1 Institute of Biomedical Studies, Waco, USA; 2 Baylor Univer-
sity Medical Center, Dallas, TX, USA; 3 Baylor Reserach Insti-
tute Fort Worth Campus, Fort Worth, TX, USA 
 

Background: Immunoisolation by poly-ethylene glycol (PEG) 
has been shown to offer both short and long term protection to 
islets. We describe a novel surface modification method for 
PEGylation of human islets and also a sensitive analytical tool 
to determine the density and uniformity of PEG coating of is-
lets.  
Method: We performed PEGylation of human islets by a newly 
developed reaction of maleimide-PEG to reduced thiols on islet 
surface proteins (RED group) and compared it to the estab-
lished NHS esterification (NHS group) and by reacting hy-
drazide-LC-biotin with oxidized surface sugars (OX group) as 
described previously. DyLight488 labeled streptavidin was 
used to label each PEG molecule. Bulk fluorescence was cap-
tured with a fluorescent microscope and the mean fluorescent 
intensity per islet was measured using ImageJ software. Con-
focal microscopy was used to obtain surface outlines of PEGy-
lated islets and uniformity was determined as percent of the 
total surface covered. PEGylated Islets were analyzed at days 
0, 1, 2, and 7 to determine the longevity. The viability was de-
termined by Hoe342/PI staining and function by glucose stimu-
lated static incubation. 



 

The Review of DIABETIC STUDIES IPITA Congress 2011 Abstracts 191  
 

Rev Diabet Stud  www.The-RDS.org  

Results: Fluorescence intensity of the RED group was higher 
than NHS and OX groups at 0h (76.5±25.3 vs. 63.9±8.8 and 
63.2±11.0 MFI) and 24h (67.4±19.1 vs. 51.9±13.9 and 28.6±8.5 
MFI). The uniformity data was similar for the NHS and RED 
groups for days 1, 2, and 7. The viability and function of the 
islets was not affected by all three chemical modifications 
(>90% after 48h, S.I. >1.0 at 24h).  
Conclusion: Novel targeting of reduced thiols yields higher 
PEG density versus the established NHS method. A new ana-
lytical method has been established that measures the density, 
uniformity, and longevity of PEG coatings. This will allow op-
timization and comparison of various surface modifications 
techniques on human and animal islets. 
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New alginate microcapsule system for angiogenic pro-
tein delivery and immunoisolation of islets for trans-
plantation 
 

E. Opara1, J. McQuilling1, J. Arenas-Herrera1, C. Childers1, R. 
Pareta1, O. Khanna2, E. Brey2, H. Greisler3, A. Farney4 

 
1 Regenerative Medicine, Wake Forest University Health Sci-
ences , Winston-Salem, USA; 2 Pritzker Institute of Biomedical 
Engineering, and Department of Surgery, and Department of 
Cell Biology, Neurobiology and Anatomy, Illinois Institute of 
Technology, Chicago, USA; 3 Loyola University Medical Center, 
Maywood, USA; 4 Department of Surgery, Wake Forest Univer-
sity Health Sciences, Winston-Salem, USA 
 

Objective: Severe hypoxia caused by a lack of vascular supply 
and an inability to retrieve encapsulated islets transplanted in 
the peritoneal cavity for biopsy and subsequent evaluation are 
obstacles to clinical application of encapsulation strategies for 
islet transplantation. An omentum pouch has been proposed as 
an alternative site of encapsulated islet transplantation, and 
recent studies have described a multi-layer microcapsule sys-
tem suitable for co-encapsulation of islets with angiogenic pro-
tein in which the latter could be encapsulated in an external 
layer to induce vascularization of the encapsulated islet graft. 
The purpose of the present study was to determine the efficacy 
of FGF-1 released from the external layer of the new microcap-
sule system in the induction of angiogenesis.  
Methods: We prepared 2 groups of alginate microspheres each 
measuring ~600 µm diameter with a semi-permeable poly-L-
ornithine (PLO) membrane separating two alginate layers. 
While one group of microcapsules contained no protein (con-
trol), FGF-1 (1.794 µg/100 microcapsules) was encapsulated in 
the external layer of the other (test) group. From each of the 2 
groups, 100 microcapsules were transplanted separately in an 
omentum pouch created in each normal Lewis rat, and were 
retrieved after 14 days for analysis of vessel density using the 
technique of serial sample sections stained for CD31 with 
quantitative 3D-Imaging.  
Results: FGF-1 released from the external layer of the test 
microcapsules induced a mean ± SD vessel density (mm2) of 
198.8 ± 59.2 compared to a density of 128.9 ± 10.9 in pouches 
with control capsules (p = 0.03, n =5 animals/group).  
Conclusions: The external layer of our new alginate micro-
capsule system is an effective drug delivery device for angio-
genic protein, thus suggesting that the encapsulation system 
may be used for sustained islet graft function in a retrievable 
omentum pouch. 

P-251 
 
Cytoglobin prolongs immunoisolated beta cell survival 
 

J. Stagner, R. Parthasarathy 
 

Robley Rex Veterans Affairs Medical Center, Louisville, USA 
 

Objective: Isolated pancreatic islets are subject to progressive 
ischemic cell loss in vitro and prior to revascularization after 
transplantation. It has been suggested that immuno-isolation 
may help to provide islets for transplantation across immune 
barriers. Despite the configuration of extravascular immunoi-
solation devices, islets remain hypoxic and subject to progres-
sive ischemic cell death, thus it is important to increase islet 
survival in this promising area of islet transplantation. Cy-
toglobin (CYGB) is an intracellular oxygen binding protein 
found in many mammalian cells, including islet beta cells. The 
objective of this study was to determine whether the over ex-
pression of CYGB may improve the survival of immunoisolated 
islets.  
Methods: Islets were isolated by standard methods from Lewis 
rats. Test islets were transfected with the rat CYGB gene with 
Fugene6 and rested overnight. Untreated or transfected islets 
were placed in a polyacrylonitrile-polyvinylchloride hollow fiber 
15 mm in length with a molecular weight cut off of 60,000 
Daltons. Each fiber contained 1500 islets. Streptozotocin-
diabetic Lewis rats received 3000 untreated or transfected is-
lets beneath the hepatic capsule. Fasting blood glucose (FBG) 
was used as an index of islet survival. The fibers were removed 
for islet viability testing (Calcien AM/propidium iodide) after 
60 days or when FBG increased to 10.5 mM.  
Results: Control islets maintained a FBG of 7.8+/-01.5 mM for 
up to 10 days, all failed by 16 +/- 2 days (FBG 14.9 +/-1.1 mM). 
Transfected islets maintained a FBG of 5.9+/-0.09 for the 60 
day period of study (N=6, P<0.001). Recovered control islets 
had poor viability with 78 +/- 8% central islet necrosis, while 
transfected islets were more intact with 56 +/- 6% central islet 
necrosis (P<0.001). 
Conclusions: The over expression of CYGB significantly in-
creased the survival of immunoisolated islets and may be a 
useful adjunct to this form of islet transplantation.  
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Implantation of 'betaAir' devices containing donor islets 
at high density result in restoration of glycemic control 
in diabetic rats 
 

Y. Evron, U. Barkai, T. Neufeld, C. Bremer, A. Leon, D. 
Azarov, I. Sarasenko, K. Yavriyants, S. Maimon, M. Roizblatt, 
T. Goldman, N. Shalev, N. Shabtay, I. Maschenko, F. 
Yankelevich, T. Rozenshtein, E. Ron, T. Shimon, D. Lorber, A. 
Rotem 
 

Beta-O2 Technologies, Petach Tikva, Israel 
 

Enzymatic isolation of pancreatic islets totally disrupts their 
blood supply. Consequently, transplanted islets solely rely on 
diffusion mechanism for nutrients uptake and for insulin secre-
tion. Encapsulation of isolated islets in hydrogels only aggra-
vates this situation and oxygen - highly consumed by islets - is 
quickly becoming a limiting factor for their normal functioning. 
To overcome this limitation, Beta O2 Technologies developed 
the bAir® bio-artificial pancreas (BAP). The device is implanted 
under the skin equipped with donor islets of Langerhans im-
mobilized in a flat sheet hydrogel. It is protected from the host 
immune system by a three layer immune barrier consisting of 
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hydrophilized Teflon membrane and two types of alginate. 
Oxygen is supplied to the islets from an integrated gas cham-
ber via a gas permeable membrane following daily refueling of 
the gas chamber. The device, containing 2,500 IEQ at a density 
of 1,000 IEQ/cm^2, was successfully tested on isogeneic and 
allogenic diabetic rats for periods of up to 6 months. In order to 
reduce the size of the device, the density of the islets must be 
increased which may ask for increased oxygen supply. To test 
this assumption, islets, at different densities, were integrated 
in 'bAir®' devices, implanted in diabetic rats and supplied with 
various oxygen concentrations. Daily refueling with gas mix-
ture containing 40% oxygen was sufficient to support func-
tional islets and good glycemic control at a planar density of 
2,400 IEQ/cm^2. However, in order to be able to support gly-
cemic control at density of 4,800 IEQ/cm^2, the infused oxygen 
concentration was increased to 75%. Reverse of diabetes mark-
ers was demonstrated. These results revealed the ability of the 
bAir® to cure diabetes in rats implanted with donor islets at a 
very high density. This ability translates into a small BAP de-
vice adequate for implantation.  
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Function and viability of explanted islet-containing 
alginate sheets 
 

M. Alexander1, S. Li1, M. Lamb1, R. Storrs2, R. Dorian2, S. King2, 
H. Ichii1, C. Foster1, J. Lakey1 

 
1 University of California Irvine Medical Center, Surgery, Or-
ange, USA; 2 Islet Sheet Medical LLC, San Francisco, USA  
 

Objectives: Transplantation of pancreatic islets without the 
use of pharmaceutical immunosuppression would improve 
overall patient outcomes in the treatment of type 1 diabetes. 
We aim to encapsulate and implant islets in a semipermeable 
flat sheet of alginate and demonstrate function in the islet im-
plant after it was removed from the recipient.  
Methods: Islets were isolated from male Fisher rats using 
standard techniques and encapsulated in thin alginate sheets. 
Recipientmale Fisher rats were rendered diabetic by intrave-
nous injection of streptozotocin (STZ, 25mg/kg) and sheets were 
implanted subcutaneously after conformation of diabetes (blood 
sugar >300mg/dl on three consecutive measurements). Islet 
function was determined by glucose stimulated insulin release 
(GSIR) assay. Stimulation index (SI) was calculated as insulin 
secreted following a 1 hour culture in Krebs buffer supple-
mented with high glucose (28mM) + IBMX (50uM) over insulin 
secreted in low glucose (2.8mM). Cellviability was measured 
using FDA/PI fluorescence microscopy. Experimental groups 
were unencapsulated rat islets (100 islets, n=7), islet-
containing alginate sheets (100 islets, n=3) and islet sheets 
that were explanted fromdiabetic rats after 4 weeks.  
Results: Unencapsulated islets were functional with an SI of 
3.5±0.8 (mean±SEM) and cell viability of 73.8±0.1%.Islets en-
capsulated in alginate sheets exhibited SI of 1.7±0.3 and viabil-
ity of 71.6±0.1%. Islet sheets explanted after 4 weeks in vivo, 
retained in vivo function (SI=4.2±2) and viability (61.0±0.1%). 
Furthermore, the blood glucose and insulin requirement of the 
diabetic rats was reduced from 404±24mg/dL with 3U insulin 
prior to transplant to 110±18mg/dL with 1U insulin for 18 days 
after transplant. 
Conclusions: This study demonstrated that both islet viabil-
ity, measured usingmembrane integrity, and islet function 
measured by GSIR, can be maintained for4 weeks SC in dia-
betic rats when encapsulated in alginate sheets.  

P-254 
 
A scalable microfluidic device for the mass production 
of microencapsulated islets 
 

S. Tendulkar1, S.-H. Mirmalek-Sani2, C. Childers2, R. Pareta2, 
E. Opara2, M. Ramasubramanian3 

 
1 North Carolina State University, Mechanical and Aerospace 
Engineering, Raleigh, NC 27695, USA; 2 Institute for Regen-
erative Medicine, Wake Forest University Health Sciences, 
Wake Forest, NC, USA; 3 National Science Foundation, Divi-
sion of Graduate Education-IGERT, Arlington, VA 22102, USA 
 

Objective: The objective of this research is to design a scalable 
microfluidic device for the mass production of microencapsu-
lated islets for transplantation; demonstrate its feasibility; and 
study its functionality. 
Methods: A three dimensional microfluidic device consisting of 
eight outlets with one polymer inlet and one air inlet to the de-
vice was designed and fabricated directly using stereolithogra-
phy rapid prototyping technique. The device is shown in Figure 
1. Islets dispersed in alginate are pumped into the fluid inlet 
and the microfluidic device distributes the flow equally to all 
the eight channels bydesign. The air plenum distributes com-
pressed air uniformly through the eight concurrent outlets. 
Thus with one fluid pump and air source the device produce-
seight microencapsulations simultaneously and the device is 
scalable. 
Results: With the 8-channel microfluidic device, we have 
microencapsulated isolated rat and human islets that have 
been shown to be viable using histologic and functional tests. A 
photograph of microencapsulated islets is shown in Figure 2.  
Conclusions: The device is capable of producing 8-channels of 
steady stream of monodisperse microencapsulations of a range 
of diameters depending on the design and process parameters. 
Further scale up of the device can reduce the time to encapsu-
late~1 million microencapsulated islets required for human 
transplantation requiredby two orders of magnitude thus im-
proving the viability of encapsulated islets and the outcome of 
their transplantation.  
 

 
Figure 1. 3-D, 8-Channel microfluidic encapsulator showing 
flow paths of alginate and air. 
 

 
Figure 2. Microenapsulated Islets Low magnification optical 
image, diameter 600 µm. 
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Coating alginate microcapsules with heparin conjugate 
reduces pericapsular fibrotic overgrowth in allografted, 
isografted but not xenografted rats 
 

B. Tuch1, V. Vaithilingam1, G. Kollarikova2, M. Qi3, R. Lars-
son4, I. Lacik2, J. Oberholzer3, G. Guillemin5 

 
1 Australian Foundation for Diabetes Research, Sydney, Aus-
tralia; 2 Slovak Institute of Polymer Sciences, Bratislava, Slo-
vak Republic; 3 University of Illinois at Chicago, Chicago, USA; 
4 Corline System AB, Uppsala, Sweden; 5 University of New 
South Wales, Sydney, Australia 
 

Objective: Pericapsular fibrotic overgrowth is associated with 
poor survival of encapsulated pancreatic islets. The fibrotic 
overgrowth interferes with the passive transport of nutrient 
andoxygen across the membrane, leading to islet cell starvation 
and apoptosis. Modification of the microcapsule membrane 
aimed at preventing the fibrotic overgrowth should improve 
graft survival. Here, we investigated whether heparin could be 
immobilized efficiently on alginate microcapsules, and tested 
their antifibrotic potential both in vitro and in vivo. We also 
assessed the effect of heparin immobilization on encapsulated 
human islet function both in vitro and in vivo.  
Methods: Heparin conjugate was immobilized onto the micro-
capsules using a two-step procedure incorporating avidin and 
heparin, and its presence confirmed with both confocal micros-
copy and a coagulation test, the activated partial throm-
boplastin time. The effect of heparinisation on encapsulated 
human islets was assessed using viability, static stimulation 
and transplantation studies. 
Results: Confocal images demonstrated a smooth and coherent 
coating of heparin onto the surface of microcapsules. The bound 
heparin molecules were stable and retained their anti-clotting 
activity even after three weeks in culture. Heparin immobiliza-
tion affected neither the viability nor the function of encapsu-
lated human islets both in vitro and when transplanted into 
diabetic immunodeficient mice. Heparin immobilization was 
beneficial and significantly reduced the moderate pericapsular 
fibrotic overgrowth in allografted rats (cell adhesion score re-
duced by 45% from 12.3 to 6.8) and the minor fibrosis in iso-
grafted rats (score reduced by 49% from 0.6 to 0.3). No benefit 
was observed in xenograftedrats (score > 14.4).  
Conclusion: Our results showed a simple method to success-
fully immobilize heparin on alginate microcapsules and dem-
onstrated its beneficial effect in reducing fibrotic overgrowth in 
allograft and isograft models. This should improve the biocom-
patibility of various alginate microcapsules employed in design-
ing a bioartificial pancreas.  
Disclosure: One of the authors, RL, has interests in Corline, 
which produced the heparin. 
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Bioengineering a highly vascularized matrix for the ec-
topic transplantation of islets 
 

C. Ellis1, B. Vulsevic2, K. McEwan2, E. Suuronen2, G. Korbutt1 

 
1 University of Alberta, Surgery, Edmonton, Canada; 2 Univer-
sity of Ottawa, Ottawa, Canada 
 

Objective: Islet transplantation is a promising cure for Type 1 
diabetes; however limitations of the intra-portal site and poor 
revascularization of islets must be overcome. We hypothesize 

that engineering a highly vascularized collagen-based con-
struct subcutaneously, intra-muscularly, or within the omen-
tum would allow for islet graft survival and function in these 
alternative sites. In this study we developed a collagen based 
biomaterial to support islet survival both in vitro and in vivo.  
Methods: Neonatal porcine islets (NPIs) were embedded in 
collagen matrices crosslinked with 1-ethyl-3-(3-dimethyl-
aminopropyl) carbodiimide and N-hydroxysuccinimide contain-
ing combinations of chondroitin-6-sulphate, chitosan, and 
laminin, and compared to controls cultured in standard media. 
Islets were examined for insulin secretory activity after 24 
hours, 4 days, and 7 days in vitro. These same NPI collagen 
constructs were transplanted subcutaneously in B6/Rag mice 
and then assessed for islet survival and vascularization.  
Results: At all time points assessed during in vitro culture 
there were no significant differences in insulin secretory activ-
ity between control islets and those embedded in the collagen 
constructs – thereby indicating that the collagen matrix had no 
adverse effect on islet function. At various time points post-
transplant (up to 56 days) immunohistochemical analysis of 
the grafts confirmed the presence of intact insulin-positive is-
lets. The grafts were also shown to be vascularized by Masson-
Trichrome staining, which was confirmed by von Willebrand 
factor staining.  
Conclusions: This study demonstrates that a collagen, chon-
droitin-6-sulphate, chitosan, and laminin matrix supports islet 
function in vitro and moreover allows islet survival and vascu-
larization post-transplantation; therefore, this bio-engineered 
vascularized construct is capable of supporting islet survival.  
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MAILPAN® (MAcro-encapsulation of PANcreatic Islets), 
a bioartificial pancreas to treat type 1 diabetes 
 

S. Sigrist, R. BouAoun 
 

Defymed, Strasbourg, France 
 

Objective: MAILPAN’s project aims to develop a macro-
encapsulation device in order to treat type 1 diabetes patients. 
This medical device is devoted to encapsulate insulin-secretory 
cells after being implanted in the intraperitoneal cavity of pa-
tients. Yet, it has the functions of a bioartificiel pancreas.  
Methods: The innovativeness is supported by the following 
aspects: 1) the use of semi-permeable membranes allowing the 
exchange of nutrients/glucose and Insulin, and inhibiting the 
killing of the cells by the immune system; 2) surface function-
alization in order to induce the vascularization of the device 
and inhibit any inflammation; 3) Optimized dimensions in or-
der to implant a sufficient number of islets/cells; 4) the use of a 
diffusion chamber allowing emptying the device from the dead 
cells and filling it with new fresh cells.  
Results: MAILPAN® prototype has been developed during the 
past years. We have shown that: 1) we can implant a high 
number of cells sufficient to establish a normo-glycemia; 2) we 
are able to fill/empty the device which allows the replacement 
of dead cells; 3) pre-implantation of the device one month be-
fore cells' filling decreases by 50% the cells death; 4) the mem-
brane functionnalization allows the cells to exchange rapidly 
with the surrounding tissues; 5) the biocompatibility of the de-
vice was validated on rats and pigs.  
Conclusion: MAILPAN’s project is a great opportunity for 
laboratories in order to assess the function of their insulin-
secretory cells in clinical assays.  
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A prevascularized implantable device for islet trans-
plantation 
 

S. Williams, L. Krishnan, R. Reed, L. Kleinert, L. Clayton, E. 
Boland, J. Hoying 
 

Cardiovascular Innovation Institute, Louisville, USA 
 

Objectives: The goal of our laboratory is to develop a dual-
function islet delivery device that provides both immunoisola-
tion and supports rapid neovascularization. The functional as-
pect of the device consists of an electrospun dual layer such 
that the inner layer restricts cellular infiltration, and the outer 
layer is designed to create an environment promoting the for-
mation of blood vessels. Additional extracellular matrix-based, 
biocompatible surface coatings can be applied to the outer side 
in order to modulate the neovascularization response. Islet 
survival and function will be assessed after delayed implanta-
tion into such devices.  
Methods: A novel electrospinning approach was used to create 
a dual porosity nylon matte formed into either a pouch or a 
tube over perforated implantable silicone tubing. Optimized 
conditions for electrospinning in a tubular design were used to 
create test device configurations. In parallel, we developed 
techniques for pro-vascularizing surface modifications of im-
plantable polymers based on the adsorption of the extracellular 
matrix proteins laminin 332 and collagen type I. Further, we 
are evaluating the deposition of similar matrix molecules on 
the electrospun devices by cultured cells, which are lysed away 
with a detergent, to expose the underlying extracellular ma-
trix, prior to implantation. Various functional aspects of the 
device are being evaluated in a mouse model of implantation.  
Results: Electrospinning technology was used to achieve a 
dual porosity device with an inner layer providing cellular im-
munoisolation while maintaining solute flux and an outer layer 
supporting neovascularization.  
Conclusions: Electrospinning and surface modification has 
been used to construct a dual porosity tubular device for islet 
transplantation. The device withstands manipulation and 
maintains structural integrity. External surface modification of 
polymers using matrix molecules supports accelerated neovas-
cularization. The data suggest that this dual porosity elec-
trospun device is an ideal islet transplantation vehicle.  
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Fabrication of monolayered islet cell sheets from cryo-
preserved islet cells 
 

K. Ohashi1, S. Mukobata2, R. Uoth1, H. Sakai2, T. Okano1 

1 Tokyo Women's Medical University, Institute of Advanced 
Biomedical Engineering and Science, Tokyo, Japan; 2 CellSeed 
Inc., Tokyo, Japan 
 

Background: Toward the establishment of novel islet-based 
therapies, our group has recently developed technologies for 
creating a monolayered contiguous sheet made from freshly 
dispersed islet cells. Previous experiments had shown that islet 
cell sheet is transplantable and engraftable in subcutaneous 
site. The use of a temperature-responsive polymer, poly(N-
isopropylacrylamide) (PIPAAm), grafted culture dishes with 
laminin-5 coating is an important feature for the creationof 
islet cell sheets. The present study was conducted to assess the 
value of dispersedand cryopreserved islet cells for creating islet 
cell sheets. 

Methods: Specially coated plastic dishes were prepared by co-
valently immobilizing PIPAAm onto the culture plastic, fol-
lowed by coatingwith laminin-5 as described previously (Shi-
mizu et al, Biomaterials, 2009). Dispersed rat islet cells were 
obtained from Lewis rats and were resuspended with UW solu-
tion with 10% DMSO. After cryopreservation for 1 month, cells 
were thawed and plated on the PIPAAm dish.  
Results: After being thawed, 85.1 ± 7.1% of the cells were re-
covered. Viability of the thawed islet cells assessed by trypan 
blue exclusion test was found to be 53.1 ± 10.9%. The viable 
dispersed islet cells favorably attached to the PIPAAm dish. At 
day 3 after the start of the culture, the culture temperature 
was reduced to be 20 °C for 30 min, and cells were able to be 
harvested as a contiguous cell sheet because of the tempera-
ture-dependent change of the culture surfaces. 
Conclusions: The present data indicates that dispersed islet 
cells, which were appropriately frozen and thawed, were able to 
preserve their adhesive character and form a monolayer on the 
PIPAAm dish. These findings suggest that dispersed and cryo-
preserved islet cells would be an appropriate source of cells for 
creating functional islet cell sheets.  
 
 
  
P-260 
 
Functional islet tissue engineering in subcutaneous site 
using fabricated islet cell sheets 
 

H. Shimizu 

 

Fukushima Medical University, Fukushima, Japan 
 

Background: Cell-based therapy using pancreatic islets has 
been established as a promising new approach for treating in-
sulin-dependent diabetes mellitus (DM). For advancing islet-
based therapies for DM, further improvements are important 
in optimizing the conditions to maximize the longevity of the 
transplanted islets. The present study discusses our novel and 
scaffold-free based tissue engineering approach by fabricating a 
monolayered tissue sheet composed of dissociated pancreatic 
islet cells for creating functional and neo-islet tissues in the 
subcutaneous site.  
Methods and Results: The temperature-responsive culture 
dish was prepared by covalently grafting the temperature-
responsive polymer, poly(N-isopropylacrylamide) (PIPAAm) on 
the culture dish. Islet cell suspensions were obtained from 
Lewis rats, and were plated onto the PIPAAm dishes coated 
with rat laminin-5. After the cells reached confluency, islet 
cells were successfully harvested as a uniformly spread tissue 
sheet by lowering the culture temperature to 20°C for 20 min. 
The functional activity of the islet cell sheets was confirmed by 
histological examination and insulin secretion assay prior to in 
vivo transplantation. Histological examination and transmis-
sion electron microscopy showed that harvested cell sheet had 
a monolayered 2-D structure, which established and retained 
its structural cell-to-cell connections. Being covalently bounded 
on the culture dish, PIPAAm never be transferred to islet cell 
layer. The fabricated islet cell sheets were transplanted into 
the subcutaneous space of SCID mice. Histological assessments 
of the subcutaneous site revealed that thin layered neo-islet 
tissues formed in all the recipient mice. Recipient blood glucose 
levels revered to normal levels, confirming that therapeutic 
values could be provided by this islet bioengineering procedure.  
Conclusions: The present study describes an approach to gen-
erate a functional sheet of islet cells, which can be subse-
quently transplanted in vivo. Furthermore, the DM therapeutic 
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value of this cell sheet-based islet tissue engineering approach 
was experimentally confirmed in the present study.  
 
  
P-261 
 
Effect of initial calcium concentration on alginate bead 
stability in vitro 
 

O. Liang, M. Lamb, J. Lakey 
 

University of California Irvine Medical Center, Surgery, Or-
ange, USA 
 

Objective: Sodium alginate is currently being used as an en-
capsulation method to circumvent the immune system’s re-
sponse to islet transplant. Traditionally encapsulation proto-
cols maintain capsules in >5mM calcium to ensure integrity, 
structure and rigidity of the capsules, however interstitial 
blood calcium concentration is typically lower than this thresh-
old. It was the aim of this study to examine capsule stability 
and integrity at various calcium concentrations.  
Methods: Alginate capsules were made using a 2.1% Pronova 
UP-LVM alginate/PBS solution (NovaMatrix, Norway) using a 
9mV at 2psi electrostatic generator (Nisco, Switzerland) and 
allowed to crosslink in high (100mM) calcium/diH20 solution for 
5 ± 0.5 minutes. Capsules were then washed twice in 0.9% 
Normal Saline before aliquots were cultured at 37oC in PBS at 
increasing concentrations of calcium (0mM, 2mM, 2.5mM, 
3mM, 5mM, 10mM). Bead integrity, size and degradation (mi-
croscopy and SEM) were analyzed over month period in tissue 
culture.  
Results: Capsule size was 500 ± 20um (mean ± SEM) at day 0. 
Beads cultured at <2.5mM decreased in size to 480 ± 5um, 
while those > 2.5mM calcium maintained integrity and size at 
1 week. Calcium/phosphate precipitate was observed concen-
trations >0mM, with crystalline structures in 2–5 mM concen-
trations. Longer culture duration, 2, 3 and 4 weeks, capsules 
maintained integrity and size without any further significant 
changes.  
Conclusions: These experiments demonstrate alginate cap-
sule integrity can be maintained in vitro longer at lower than 
expected concentrations of calcium. In vivo transplant studies 
of these low calcium concentrated alginate capsules will pro-
vide further evidence of this observation.  
P-262 
 
Cell aggregate formation of islets and sertoli cells 
 

H. Iwata, N. Takemoto, Y. Teramura 
 

Kyoto University, Institute for Frontier Medical Sciences, 
Kyoto, Japan 
 

Sertoli cells which play a crucial role in creating the immuno-
privileged environment of the testis has been examined to real-
ize a long term survival of islets of Langerhans by their co-
transplantation. Sertoli cells should exist near islets to protect 
the graft from rejection. In this study, conjugates of single 
stranded oligonucleotide (ssDNA), poly(ethylene glycol) and 
phospholipid (ssDNA-PEG-lipid) were used to immobilize Ser-
toli cells on islets. Oligo-adenine and oligo-thymine were used 
as ssDNAs and were presented on surfaces of Sertoli cells and 
islets, respectively, through the hydrophobic interaction be-
tween a lipid unit of the conjugates and the cell membrane. 
The Sertoli cells could be immobilized on the islets through hy-
bridization between oligo-adenine and oligo-thymine. When 
Sertoli cell-immobilized islets were infused through the portal 
vein into liver of mice, Sertoli cells remained around islets.  

Parallel poster session 7 - Topic: Pancreas 
transplantation 2 
 
  
P-263 Poster of distinction 
 
Heterotopic pancreas atuotransplantation with spleen 
for uncontrollable hemorrhagic pseudocyste 
 

Y. Sato, H. Oya, S. Yamamoto, H. Kokai, K. Miura, K. Hata-
keyama 
 

Niigata University Graduate School of Medical and Dental Sci-
ences, Division of Digestive and General Surgery, Niigata, Ja-
pan  
 

In this study, we report a heterotopic pancreatic autotrans-
plantation (HPAT) with spleen for an alcoholic chronic pan-
creatitis with hemorrhagic pseudocyte and complete portal ve-
nous obstruction. The patient was a 72-year-old man who had 
an alcoholic chronic pancreatitis with severe abdominal pain 
and hemorrhagic pancreatitis. The first bleeding from a pseudo 
aneurism of gastro-duodenal artery (GDA) to the cyste of pan-
creas head was stopped by interventional radiology (IVR) at 
our hospital on May 2010. The second bleeding was happened 
with severe abdominal pain on February 15th, 2011. He admin-
istered on February 17. The IVR was done, however it was not 
successful. There were two problems for the operation. The one 
is the severe inflammation, and the other was the control of 
hemorrhage from GDA. We were afraid of the postoperative 
hemorrhage due to the leakage of pancreatic juice in the pan-
creato-duodenectomy (PD). Therefore, we chose the HPAT for a 
solution of postoperative hemorrhage and severe abdominal 
pain. After complete duodeno-pancreatectomy with spleen, we 
performed HPAT on March 8, 2011. First, the right iliac vein 
and splenic vein anastomoses were made using 6-0 prolene 
polypropylene sutures. Second, the right iliac artery to splenic 
arterial anastomosis was made using 7-0 polypropylene su-
tures. Third, the pancreatic duct recon- struction was per-
formed using a mucosal-mucosal end-to-side Roux- en- Y anas-
tomosis to the jejunum using 6-0 PDS sutures. Postoperative 
course was ueventful. The abdominal pain has resolved and the 
patient remains normoglycemic after HPAT. We conclude that 
HPAT is an useful option for hemorrhagic pseudocyte of the 
pancreas head with severe abdominal pain of chronic pan-
creatitis.  

 
  
P-264 Poster of distinction 
 
Evaluation of segmental pancreatic function using 11C-
methionine positron emission tomography for safe liv-
ing donor operation of pancreas transplantation 
 

K. Otsuki1, T. Kenmochi1, K. Saigo1, M. Maruyama1, N. 
Akutsu1, C. Iwashita1, T. Ito1, T. Asano1, K. Yoshikawa2, H. Ma-
tsubara3 

 
1 National Chiba-East Hospital, Chiba, Japan; 2 National Insti-
tute of Radological Sciences, Chiba, Japan; 3 Chiba university, 
Chiba, Japan 
 

For the safe of donor operation of living pancreas transplanta-
tion, the function of residual pancreas head was evaluated us-
ing 11C-methionine positron emission tomography (PET) in 
thirteen living donors before and after distal pancreatectomy. 
After 6 hours fasting, 11C-methionin (370 to 740MBq) was in-
travenously administered into the patients. PET was scanned 
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at 30 minutes after injection, 11C-methionine PET uptakes of 
pancreas head was expressed as standardized uptake value 
(SUV). The SUVs of the pancreas head were compared between 
before and after surgery. The SUVs of pancreas head in living 
donors (n=13) before and after distal pancreatectomy 
were17.3+/-2.5 and 17.4+/-4.9, respectively, demonstrating no 
significant difference. However, the changes in SUVs of the 
residual pancreas head showed three patterns after surgery. 
The SUVs elevated in 3 donors (23%), and maintained in 5 do-
nors (38%). However, 5 donors (38%) showed the slight de-
crease of SUVs after sugery. Although diabetes mellitus has 
not been developed in all thirteen donors, the function of the 
pancreatic head was slightly decreased in about 40% of the do-
nors a fter distal pancreatectomy. To avoid postoperative dia-
betes mellitus for a prolonged period, the donors who showed 
the decreased SUV after surgery should be strictly followed up. 
11C-methionine PET may become a potent modality to evalu-
ate segmental pancreatic function for a safe living donor opera-
tion of pancreas transplantation. 
 
 
 
 
P-265 Poster of distinction 
 
AMR of the pancreas and the significance of DSA 
 

S. Niederhaus1, G. Leverson1, D. Lorentzen2, D. Robillard1, J. 
Pirsch1, J. Torrealba3, J. Odorico1 

 
1 UW Madison, Surgery, Madison, USA; 2 UW Madison, Labo-
ratory Medicine, Madison, USA; 3 UW Madison, Pathology, 
Madison, USA 
 

Objective: Pancreatic AMR is increasingly recognized. The 
interpretation of DSA in the diagnosis of AMR is less clear. 
This study assesses the relative roles of class I or II DSA in 
AMR and correlates DSA levels with C4d staining. 
Methods: Paraffin sections were stained for C4d, defined as 
linear staining of interacinar capillaries. DSA was determined 
by Luminex single antigen bead assay (One Lambda). DSA was 
evaluated as i) maximum and ii) summed class I and II MFI 
above baseline, iii) the number of positive class I, II, or I/II al-
leles, and iv) the number of DSA against HLA-A, B, DP, DQ, 
DR51, 52, 53, and other DR alleles. Extent of C4d staining de-
fined groups, which we analyzed with respect to their DSA us-
ing ANOVA and Fisher’s protected least significant difference 
test and Fisher’s exact test as appropriate.  
Results: Between 2006-2010, 15 biopsies were C4d negative, 8 
minimally positive (<5%), 32 focally positive (5-50%), and 16 
diffusely positive (>50%). Maximum class I MFI was higher 
when C4d was diffusely positive compared to minimally 
(p=0.04) or focally positive (p=0.01). Summed class I MFI, but 
not class II MFI, correlated with increasing C4d positivity 
(p=0.04). Summed class I/II MFI trended toward increasing 
C4d positivity (p=0.06). The number of positive class I DSA 
(p=0.098) and class I/II DSA (p=0.06) trended toward increas-
ing C4d positivity. Increased C4d staining was also seen if DSA 
to other DR alleles existed (p=0.04). Diffusely positive C4d 
staining occurred later than focally positive C4d staining (342 v 
185d, p=0.04).  
Conclusions: Class I DSA correlated better with C4d staining 
than did class II DSA. Diffusely C4d positive biopsies occurred 
later and correlated with higher class I MFI. Calculating the 
summed class I MFI results in the strongest correlation be-
tween DSA and C4d staining, suggesting that cumulative allo-
antibody load is important.  

P-266 
 
Botulinum toxin for the treatment of severe diabetic 
gastropathy in pancreas/islet transplant patients 
 

C. Wilson1, M. Nayar1, D. Manas1, M. Walker2, J. Shaw2, D. 
Talbot1, S. White1 

 
1 Freeman Hospital, Institute of Transplantation, Newcastle, 
U.K.; 2 Institute of Cellular Medicine, Newcastle University, 
Newcastle, U.K. 
 

Introduction: Delayed gastric emptying is a significant prob-
lem in diabetic patients with end stage renal failure. Between 
24 and 84% of these patients are either symptomatic or experi-
ence significant complications. Conventional prokinetic drugs 
are often not effective and in severe, refractory cases major in-
terventions such as tube feeding, gastric electrical stimulation 
or even gastric resection may be considered. We report our ex-
perience of botulinum toxin A (Botox) injections to ameliorate 
diabetic gastropathy in patients having SPK or islet transplan-
tation. 
Methods and Results: To date, 3 patients have received in-
jection of 100iu of Botox either intra-pyloric or, in one patient, 
around the site of a gastrojejunostomy. Patients were selected 
on the basis of being peri-transplant (2xSPK and one w/l ITA) 
and refractory to prokinetic drug treatment. All patients had 
had gastric outlet obstruction excluded on radiological investi-
gations. Improvement of symptoms (nausea, vomiting, early 
satiety and bloating) were evaluated using a previously vali-
dated scoring system. Symptomatic improvement was reported 
in all. Complete response was seen in one patient but two pa-
tients required repeat treatments. 
Discussion: Gastric autonomic function may improve with 
normoglycaemia after transplantation. A short-term therapy, 
like botox injections, may spare patients the morbidity of more 
invasive therapies and is useful in patients being stabilised on 
immunosuppression in the early post-operative period. 
 

 
P-267 
 
Induction efficacy using Alemtuzumab vs. Rabbit anti-
Thymocytes globulin in simultaneous kidney and pan-
creas transplantation 
 

K. Hamawi, R Heilman, D Mulligan, M Mazur, A Moss, H 
Chakkera, H Khamash, N Katariya, S Reddy 

 

Mayo Clinic Arizona, Phoenix, USA 
 

Objective: To compare the induction efficacy using Alemtu-
zumab vs. Rabbit anti-Thymocytes globulin in simultaneous 
kidney and pancreas transplantation (SPK). 
Methods: One hundred thirty two patients received SPK 
transplants between January 2005 and February 2011. Group 
A (n=78) received induction with Alemtuzumab 30 mg subcu-
taneously while a historic group B (n=54) received rabbit anti-
Thymocytes globulin (6 mg/kg total divided over four doses). 
Maintenance immunosuppression consisted of Tacrolimus (tar-
geting 8-12 ng/ml during the first 3 months and 6-8 ng/ml 
thereafter) and Mycophenolate mofetil (1000 mg twice daily). 
Sixty six patients in group (A) and thirty five patients in group 
(B) received rapid steroids taper (discontinued on the forth 
post-operative day). The reminder of patients received contin-
ued steroids (prednisone 5 mg daily by 30 days post trans-
plant). Primary end point was allograft survival. One year al-
lograft rejection and function were secondary end points.  
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Results: Recipients’ baseline demographics were similar be-
tween the two groups in respect to age, gender, ethnicity, BMI, 
pre transplant panel reactive antibody and C-peptide. There 
were no differences in donors’ characteristics (age, BMI and 
cause of death). Kidney and pancreas graft Kaplan Meier sur-
vival rates including deaths with functioning graft were similar 
between the two groups. The one year renal allograft rejection 
rate was 14% and 25% in group B and group A respectively 
(p=0.2008). The one year pancreatic allograft rejection rate was 
16.6% and 18% in group B and group A respectively (p=0.9662). 
One year mean serum creatinine and HbA1c were similar in 
the two groups. No statistical difference was found when 
analysis was made based on steroids treatment comparing 
Alemtuzumab and Rabbit anti-Thymocytes globulin groups. 
Conclusions: Induction with Alemtuzumab and Rabbit anti-
Thymocytes globulin in SPK transplantation is comparable 
whether steroids continuation or rapid steroid withdrawal is 
applied. Long term follow up is needed to confirm these results. 
 
 
  
P-268 
 
Experience with retrocolic portal drainage and duo-
deno-duodenal anastomosis in solitary pancreas trans-
plantation 
 

M. Perosa, H. Noujaim, L.T. Mota, J.R. Branez, L.E. Ianhez, 
R.A. Oliveira, F.A.Y. Ferreira, F. Towata, T. Genzini 
 

HEPATO, Organ Transplantation, São Paulo, Brazil 
 

In the last decade, the vast majority of pancreas transplants 
have been enterically drained with or without Roux en Y. 
When portal drainage by retrocolic approach is used, the pan-
creas graft is positioned head up and the duodenum graft ac-
commodates just anterior and very close to the native recipient 
duodenum, making duodeno-duodenal anastomosis a very sim-
ple, fast and attractive option of drainage.  
Objective: Demonstrate our current experience with tech-
nique of portal drainage by retrocolic approach and duodeno-
duodenal anastomosis in solitary pancreas transplantation 
(PT).  
Methods: We analyzed 10 patients submitted to solitary PT 
from February 2010 to February 2011 with this technique. 
Seven were pancreas after kidney transplantation (3 retrans-
plants) and three pancreas transplants alone. Venous drainage 
was to the portal system at the level of superior mesenteric 
vein by retrocolic access and exocrine drainage by handle-made 
duodeno-duodenal anastomosis in 2 layers. The immunosup-
pressant regimen was quadruple including thymoglobulin, tac-
rolimus, mycophenolate sodic and steroids.  
Results: The operative time ranged from 1h50min to 4h45min 
(4h08min), without need of transfusions. Patient and graft sur-
vival was 100% and 90% respectively. The single complication 
and reoperation was one case of venous thrombosis requiring 
graft pancreatectomy, closure of native duodenum and a jeju-
nostomy.  
Conclusions: This initial experience was favorable, achieving 
good results. This technique has the potential benefit of reduc-
ing operative time, allows easy access to graft biopsy by endo-
scopy and is supposed to be the most physiological model of PT. 
 
 
 
 
 

P-269 
 
Beware the pancreas transplant recipient with elevated 
fibrinogen and hypotension 
 

J. Asher1, T. Christophides1, E. Shrimpton2, D. Watt2, J. 
French1, B. Jaques1, D. Manas1, S. White1, D. Talbot1 

 
1 Freeman Hospital, Hepatobiliary & Transplant Surgery, 
Newcastle upon Tyne, U.K.; 2 University of Newcastle upon 
Tyne, Newcastle upon Tyne, U.K. 
 

Introduction: Thrombotic complications remain a significant 
challenge in pancreas transplantation, and with treatment of 
established thrombosis notoriously difficult, early detection is 
paramount. Noting that patients with complications in our se-
ries had elevated fibrinogen levels, we reviewed our series to 
determine whether there was a genuine association.  
Methods: We retrospectively reviewed the case records of con-
secutive patients receiving whole-organ pancreas transplants 
in our centre from 2005 to 2009, noting serum fibrinogen levels 
on routine coagulation screens, whether there were episodes of 
hypotension, and whether a thrombotic complication arose in 
the graft.  
Results: There were 10 patients with thrombotic complications 
(9 pancreatic, 1 renal), all of whom had full data in their re-
cords. There were 45 other patients without thrombosis, of 
whom 14 had missing blood pressure data, leaving 31 to be in-
cluded in the study. Patients with fibrinogen levels >7g/dl and 
hypotension were significantly more likely to experience a 
thrombotic complication (odds ratio 16.7, p=0.001, Fisher exact 
test), but fibrinogen levels alone were not an independent pre-
dictor of thrombosis.  
Conclusions: The combination of hyperfibrinogenaemia and 
hypotension appears to be a harbinger of thrombosis in pan-
creas transplantation. Fibrinogen, as an acute phase protein, 
may simply be a marker of underlying event predisposing to 
thrombosis, but as a coagulation protein it may also be an in-
dependent causative agent. Further studies are needed to es-
tablish whether fibrinogen has a causal role, as there may then 
be a therapeutic option of fibrinogen removal by plasmaphere-
sis or immunoadsorption.  
P-270 
 
Pancreas transplantation after bariatric surgery 
 

M. Porubsky, J.A. Powelson, M. Mujtaba, T. Taber, K. 
Carnes, J.A. Fridell 
 

Indiana University School of Medicine, Surgery, Indianapolis, 
USA  
 

Background:Approximately 3-5% of the adult USA population 
is morbidly obese. The association between morbid obesity and 
increased incidence of co-morbidities and postoperative compli-
cations is well established. In the transplant literature, the 
negative impact on both patient and graft survival is described 
as well. Although well described in the renal transplant litera-
ture, there is no published data regarding the impact of prior 
bariatric surgery on the outcome of pancreas transplantation.  
Methods: All pancreas transplants performed between 12/09 
and 06/10 were reviewed. Recipients with a history of previous 
bariatric surgery were identified. Records were evaluated for 
the type of bariatric surgery, body mass index (BMI (kg/m2)) at 
the time of bariatric surgery and at the time of transplant, and 
postoperative course.  
Results: Three pancreas recipients with a history of prior 
bariatric surgery were identified. The ages at transplant were 
40, 41 and 39 years. The BMIs at transplant were 33.4, 29.7 
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and 23, compared to 46.3, 59.8 and 38 prior to bariatric sur-
gery. Two patients underwent open Roux-en-Y gastric bypass 
surgery and one a laparoscopic gastric banding. All three un-
derwent pancreas transplantation alone with systemic venous 
and enteric exocrine drainage. Immunosuppression included 
rabbit antithymocyte globulin and rituximab induction with 
steroid withdrawal, tacrolimus, sirolimus and mycophenolate 
mofetil maintenance. The immediate postoperative courses 
were uneventful, with discharge home on days 6, 4 and 9. Dur-
ing long-term follow-up, which is 13, 9.5 and 7.5 months, one 
patient developed CMV with recurrent episodes of vomiting, 
one patient developed right-sided native ureteral stricture with 
impairment of renal function requiring ureteral stent place-
ment and the third patient was re-explored three months post-
transplantation for small bowel obstruction secondary to peri-
pancreatic abscess. 
Conclusion: Pre-transplant bariatric surgery presents an at-
tractive option to reduce preoperative weight and improve can-
didacy for pancreas transplantation.  
 
 
 
  
P-271 
 
Single center analysis of outcomes in 150 consecutive 
pancreas transplants according to different definitions 
of “success” 
 

R. Stratta, A. Farney, J. Rogers, S. Al-Geizawi 
 

Wake Forest Univ School of Medicine, General Surgery, 
Winston-Salem, NC, USA 
 

The purpose of this study was to analyze pancreas transplant 
(PTx) outcomes according to different definitions of “success”.  
Methods: We retrospectively reviewed 150 consecutive PTxs at 
our center. All patients (pts) received antibody induction with 
FK, MMF, and steroids.  
Results: From 11/01 to 12/09, we performed 115 simultaneous 
kidney-PTxs (SKPT), 31 sequential PTxs after kidney, and 4 
PTxs alone. With a mean follow up of 4 years, overall pt sur-
vival was 92%. 8 pts died with functioning pancreas grafts 
(DWFPG) whereas the remaining 4 deaths occurred in pts with 
prior PTx (but not kidney) graft loss. Kidney graft survival 
(GS) was 81.5% and the death-censored kidney GS rate was 
88%. Causes of kidney graft loss (n=27) included DWFG (11), 
chronic allograft nephropathy (8), acute/chronic rejection (5), 
polyomavirus nephropathy (2), and thrombosis (1). 7 pts un-
derwent successful kidney retransplant so the dialysis-free rate 
in surviving pts is 94%. Pancreas GS (insulin-free rate) was 
73% and the death-censored PTx GS rate was 77%. Causes of 
PTx loss (n=41) included early (13) or late (>3 months post-
PTx, n=2) thrombosis, DWFPG (8), acute rejection (4), infection 
(2), and other causes (12). 7 pts underwent success PTx re-
transplant so the current insulin-free rate in surviving pts is 
84%. In the 12 pts with other causes of PTx graft loss, 3 died, 3 
do not have detectable C-peptide, and 6 continue to exhibit C-
peptide production although all are insulin-requiring. Using C-
peptide detection (rather than insulin independence) as the 
definition of GS, the death-censored PTx GS rate is 81% and 
the current GS rate in surviving pts (including PTx retrans-
plants) is 88%.  
Conclusions: Excellent medium-term outcomes following PTx 
can be achieved as >90% of pts are alive, >90% of surviving pts 
are dialysis-free, >80% of surviving pts remain insulin-free, 
and nearly 90% of surviving pts exhibit C-peptide production.  

 

 P-272 

 
Acute thrombosis in pancreas transplantation: Predic-
tive factors and anti-thrombotic prophylaxis 
 

C. Gremizzi1, C. Nani1, A. Petrelli1, V. Paloschi1, P. Maffi1, R. 
Caldara1, C. Socci2, C. Staudacher2, A. Secchi1 

 
1 San Raffaele Hospital, Transplant Medicine, Milan, Italy; 2 
San Raffaele Hospital, General Surgery, Milan, Italy 
 

Background: Acute thrombosis is the most frightful complica-
tion that can lead to allograft loss in pancreas transplatation. A 
donor score system (P-PASS) to better identify suitable pan-
creas donors was proposed by Eurotransplan but little is 
known about P-PASS predictivity of early graft thrombosis.  
Methods: We retrospectively studied 109 pancreas and kid-
ney-pancreas transplanted patients from 2004 to 2010. P-
PASS' predictivity and different antithrombotic prophylaxis 
strategies in preventing allograft thrombosis during the first 7 
post-operative days were evaluated.  
Results: No P-PASS' cut-off value was able to predict postop-
erative thrombosis risk but an association with donor age 
(>40years) was evident (p=0.03). Within the first 2 days after 
surgery, 20-35.1% of patients developed thrombosis, 10-18.2% 
underwent relaparotomy with explantation and 5-6.5% under-
went relaparotomy for haemoperitoneum in patients treated 
with LMWH (n=20) and UFH (n=77) respectively. Among pa-
tients left untreated for high bleeding risk (n=5), 80% devel-
oped thrombosis. We observed a similar pattern of thrombotic 
events between the 3rd and 7th postoperative days. Interestingly, 
among the patients treated with LMWH (n=24), 8.3% devel-
oped thrombosis and no one underwent relaparotomy. More-
over, we found that, in the subgroup treated with UFH, the 
average percentage of time with APTTr in therapeutic range 
was not able to predict thrombotic neither bleeding events.  
Conclusions: Donor’s advanced age is a good predictor of 
acute thrombosis in pancreas transplantation. An antithrom-
botic prophylactic treatment during the first week after pan-
creas transplantation is associated with less graft loss for acute 
thrombosis and LMWH might be a good choice for its low 
bleeding rate.  
P-273 
 
Outcomes of transplant recipients with failed pancreas 
graft 
 

E. Ablorsu 
 

Cardiff Transplant Unit, Cardiff, U.K. 
 

Objective: It is well known that functioning pancreas graft 
protects renal function, stabilise patients’ medical conditions 
and improves patients’ survival. We interested what happened 
to patients who lost pancreas graft shortly after transplanta-
tion. The aim of this analysis was to evaluate whether func-
tioning pancreas graft has protective role to renal function, im-
proves glycemic control and protect patient from major morbid-
ity. We compared the 1-year renal function (Creatinine, eGFR), 
adequacy of glycemic control (HbA1c) and incidence of major 
morbidity, between patients with functioning pancreas graft 
and patients who lost pancreas graft shortly after transplanta-
tion.  
Methods: In a period between 1/12/2004 and 31/11/2009, 67 
consecutive pancreas transplants (46 SPK, 19 PAK, 2 PTA) 
were performed in our unit. The 1-year pancreas graft survival 
was 85% and the 1-year patients’ survival was 95.5%. From our 
analysis we excluded 5 patients; 2 of them lost pancreas and 
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kidney grafts immediately after transplantation and three re-
cipients died of cardiac event, with functioning grafts shortly 
after transplantation. We analysed 62 patients, 9 of them 
(14.5%) [A-group] lost pancreatic graft within 30 days after 
transplantation (5 SPK, 4 PAK) and 53 patients (85.5%) [B-
group] had functioning pancreas graft for more than 1-year (36 
SPK, 15 PAK, 2 PTA); and we compared these two groups.  
Conclusions: Patients with functioning pancreas graft had in 
1-year, better renal function (lower Creatinine and higher 
eGFR levels) and better glycemic control (lower HbA1c levels), 
but with no significant difference. In contrast, recipients with 
failed pancreas suffered from more significant morbidity; two 
recipients had heart attack. While in functioning pancreas 
group only two recipients required just foot amputation. In 
each group was one death.  
 

 A-group  B-group   
Mean Creatinine 
[mmol/ml]  

130.9  117.9  P=0.2385  

Mean eGFR 
[mls/min]  

55.2  58.7  P=0.4948  

Mean HbA1c [%]  7.2  5.5  P=0.0551  
Major co-morbidity  2  2  P=0.0971  
Deaths  1  1  P=0.2731  

 
 
P-274 
 
Development of post transplant donor specific antibod-
ies (DSA) in pancreas allograft recipients does not im-
pact early pancreatic allograft function 
 

A. Diez, T. Taber, J. Fridell, A. Sharfuddin, D. Mishler, M. 
Yaqub, P. Kandula, M. Mujtaba 
 

Indiana University School of Medicine, Indianapolis, USA 
 

Objective: For pancreas transplantation, very little is known 
about the significance of developing post transplant DSA.  
Methods: Since January 2010 we prospectively followed pan-
creas transplant patients (pts) with single antigen luminex 
bead assay (One lambda Inc, Lab Screen) antibody screening at 
1, 2, 3 and 6 months post transplant for the first two years. We 
report our initial findings.  
Results: Fifty nine pts underwent a pancreas transplant [pan-
creas alone (PA), with a kidney (SPK), after a kidney (PAK)] 
from 1st January 2010 to 15th October 2010. Twenty three (PA 
8, PAK 2, SPK 13) pts agreed to participate in study and their 
DSA were prospectively followed. To date, median follow up is 
233 days (75-342), age at transplant 42 yrs (34-62), majority 
caucasians n=21 (91%), female n=12 (52%), Induction : rabbit 
thymoglobulin, maintenance Prograf (FK)+Sirolimus(rap) 
n=16, FK+ mycophenolate (MMF) n=5, FK+rap+MMF n=2. 
Median HLA mismatch 5 (0-6). At transplant all patients were 
cytotoxicity (CDC) and flow cytometry (FCXM) negative. Six 
pts (5 SPK, 1 PAK) developed post transplant DSA at a median 
follow up of 50 days (26-127). Four of these patients were on 
FK/MMF and 2 on FK/rap. Statistically no significant differ-
ence was observed in the pt demographics, the quality of pan-
creatic allograft function (fasting blood glucose, serum lipase, 
A1c) and renal allograft function (serum creatinine) of the pts 
with and without DSA's. One patient in the non DSA group 
developed acute cellular rejection. As of the last follow-up visit 
all pts with DSA were stable without any episodes of pancre-
atic graft dysfunction necessitating an intervention. 

Conclusions: From our data it appears that development of 
post transplant DSA in pancreas allograft recipients does not 
impact early pancreatic allograft outcomes. 
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Quality of life after simultaneous pancreas and kidney 
transplantation from living donors – evaluation of both 
the donors and the recipients using a short-form 36 v2  
 

A. Suzuki, T. Kenmochi, M. Maruyama, N. Akutsu, K. Otsuki, 
C. Iwashita, T. Ito, T. Asano 
 

Chiba-East National Hospital, Clinical Research Center, Chiba 
City, Japan 
 

Objectives: Simultaneous pancreas and kidney transplanta-
tions from living donors (LDSPK) were performed in fifteen 
diabetic patients with end-stage renal diseases in our institu-
tion. The validity of this therapy was evaluated from the view 
of the quality of life (QOL) both of the donor and the recipient.  
Patients and Methods: Fifteen type 1 diabetic patients with 
ESRD underwent LDSPKs. The age and gender were 33.3+4.5 
years and 6 males/9 females. The donors included nine moth-
ers, three fathers, two brothers and one sister. QOLs were 
evaluated using a Short-Form 36 v2 before, 6 months, 1, and 2 
years after surgery. The results were expressed by the physical 
component summary (PCS) and mental component summary 
(MCS). The average of Japanese standard level of both scores is 
50.  
Results: Insulin independence was maintained in thirteen 
cases (86.7%) from 2 months to 7 years. The PCS and MCS of 
the recipients were 17.3 and 36.2 before transplantation. Both 
PCS and MCS, however, drastically increased to 40.7/46.9 at 6 
months, 47.0/46.6 at 1 year and 52.1/51.5 at 2 years after 
LDSPK. On the other hand, the PCS and MCS of the donors 
were well maintained at 50.0/56.0 at 6 months, 53.6/51.6 at 1 
year and 54.7/54.7 at 2 years after surgery, in comparison to 
50.5/54.3 before surgery.  
Discussion and Conclusions: LDSPK achieved a high suc-
cess rate of insulin independence for severe type 1 diabetic pa-
tients with ESRD. Although the QOL of the recipients was far 
from the Japanese average, the QOLs were drastically im-
proved by the LDSPK. In addition, the QOL of the donors was 
maintained for two years after surgery. These results demon-
strated that LDSPK is an effective modality for the treatment 
of type 1 diabetic patients with ESRD because of the severe 
shortage of deceased donors in Japan . 
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Impact of pancreas donor scoring system in graft com-
plications and outcomes 
 

R. Garcia-Roca, G. Spoletini, G. Diaz del Gobbo, J. Samame, 
M.J. Ricart, D. Paredes 
 

Hospital Clinico Barcelona, Barcelona, Spain 
 

Introduction: Due to scarcity ‘5f organs and the strict criteria 
of acceptance for pancreas donors, the number of transplants 
are decreasing. Recently the P-PASS score predicted rate of 
acceptance of graft based on donor characteristics, making it 
less likely in scores over 17. Extending the criteria of accep-
tance might not affect graft outcome but increase the complica-
tions.  
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Aim: Evaluate the complication rate in pancreas recipients 
comparing the donor P-PASS scores and the graft outcome.  
Methods: P-PASS score was retrospectively calculated for all 
donors for pancreas transplanted between 2000 and 2010. 
Grafp thrombosis, collections, anastomotic leaks and other ma-
jor complications are evaluated. 
Results: Among 249 grafts into 232 patients, donor score was 
<17 (gpA) in 165 (66.2%) and ≥17 (gpB) in 32.5%. Number of 
retransplants was 26 in gpA and 11 in gpB. Overall complica-
tion rate of any kind was 29% in gpA and 33.3% in gpB. 
Thrombosis occurred in 49 patients (31 in gpA vs 18 in gpB) 
(p=0.05). Pancreatic collections rate was 8% in gpA and 5% in 
gpB (p=NS). Patients required surgical intervention for other 
reasons than thrombosis or collections occurred in 14.5% in 
gpA and 25.9 % in gpB (p=0.05). Recipient age, cold ischemia 
time, intensive care unit and hospital stay is presented in table 
1. Pancreas survival at 1 and 5 years was 98.8% and 94.4% for 
gpA and 96.2% and 72.5% for gpB (p=NS). Postoperative mor-
tality occurred in 3 patients.  
Conclusions: Rate of complications might increase with 
higher score donors but the long term survival does not get af-
fected. Acceptance criteria for pancreas donor can be widened 
with acceptable complication risk.  
 

 GpA (±SD) GpB (±SD) P value 
Recip Age 39.3 ±7.25 39.2 ±7.5 NS 
ICU (day) 3.7 ±5 4.1 ±4.3 NS 
HD (day) 19.1 ±14 25.2 ±26.3 0.03 
CIT 685.4 ±224 659.2 ±220 NS 
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Urine amylase monitoring in pancreas transplant 
 

Y. Kim, D.J. Han, J.B. Park, S.C. Kim, Y.S.Chung, K.B.Song, 
J.H. Jung 
 

Asan Medical Center, Surgery, Seoul, South Korea 
 

Bladder drainage is still a useful method in selected high risk 
patients such as pancreas transplant alone (PTA) patients or 
pancreas after kidney(PAK) patients. After successful pancreas 
transplant, urine amylase increase gradually reflecting pan-
creas function. In this study we aimed to find the pattern of 
urine amylase level as a predictor for graft survival. 114 pan-
creas transplant recipients who underwent pancreas trans-
plantation including simultaneous pancreas-kidney (SPK), 
pancreas after kidney (PAK) and pancreas transplantation 
alone (PTA) between Jan. 1999 and Dec. 2010 in a single cen-
ter, were enrolled in this study. Of 114 recipients we analyzed 
61 patients (21 SPK, 10 PAK and 30 PTA) who underwent 
bladder drainage procedure. In this cohort we excluded 2 re-
cipients in whom graft failed due to technical failure such as 
thrombosis (n=1), pancreatitis (n=1) requiring graftectomy. 
According to urine amylase (Unit/day) we analyzed graft sur-
vivals by the factors such as 1) mean urine amylase level after 
transplant and 2) the day to reach average urine amylase lev-
els to see the effect on graft survival. Mean urine amylase level 
during admission was 73,191 U/24hr(range 9,064 -362,563) in 
all recipients. Urine amylase level reaches the mean level at 
7.2 post-operative days (range 2-19). In group A (N=20, mean 
urine amylase ≥70,000U/day) graft survival was better than 
group B (N=39 mean urine amylase < 70,000), but did not show 
a statistical significance (p=0.17). Analysis of patients between 
early stabilized group (N=21, urine amylase reached mean be-

fore 8th post-operative day) and late stabilized group (N=38, 
urine amylase reached mean after 8th postoperative day) did 
not shows no clinical significance (p=0.57). Even though urine 
amylase is useful tools for monitoring of pancreas function es-
pecially for acute functional deterioration, the pattern of urine 
amylase either mean level or the day of stabilization did not 
show a significant correlation with the graft survival.  
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Intragraft post-transplant lymphoproliferative disor-
ders found by macrohematuria in pancreas and kidney 
transplant recipient 
 

S. Miyagi, S. Sekiguchi, N. Kawagishi, K. Tokodai, Y. Kobaya-
shi, I. Takeda, K. Satoh, Y. Akamatsu, K. Fujimori, S. Satomi 
 

Tohoku University, 1-1, Seiryo-machi, Aoba-ku, Sendai, Japan 
 

Objective: Post-transplant lymphoproliferative disorders 
(PTLD) remain an uncommon complication of solid organ 
transplantation with a high mortality rate reported after con-
ventional therapies. Alternative treatments such as rituximab 
have been explored. Recently we experienced the rare case of 
the pancreas and kidney transplanted patient that had intra-
renal graft PTLD 6 months after transplantation. We’ll report 
the fortunate case that could be successfully saved the grafts 
by treatments with rituximab and CHOP based chemotherapy 
(R-CHOP) after immunosuppression reduction (IR). 
Patients and Methods: The patient was 37 years old man 
with IDDM who underwent pancreas and kidney transplanta-
tion with enteric drainage. Six months after transplantation, 
he had macrohematuria. We started several examinations such 
as blood examination, CT-scan and PET and recognized a tu-
mor in the transplanted renal graft. We performed open biopsy 
and diagnosed it as PTLD with CD20 positive. We started 
treatments with IR, rituximab (375 mg/m2, weekly x 2weeks) 
and R-CHOP therapy (rituximab (375 mg/m2)+CHOP, every 3 
weeks, repeated 6 cycles).  
Results: IR and IR and R-CHOP re-induced complete remis-
sion (CR). Patient had no inferior graft functions, both pan-
creas and kidney. It is suggesting that the negative impact of 
IR on the renal graft function can be fully compensated by im-
munosuppressive effects of R-CHOP.  
Conclusion: We experienced the rare case of intra-graft PTLD 
in the pancreas and kidney transplanted recipient and could 
save the graft. The immunosuppressive effects of rituximab 
may partially compensate the negative impact of IR on the 
graft function. Thus, it is possible to reduce immunosuppres-
sion when using chemotherapy to treat PTLD. 
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Monitoring of clinical islet transplantation 
 

S. He, Y. Chen, Y. Lu, J. Cheng 
 

Laboratory of Transplant Engineering and Immunol-
ogy,Regenerative Medicine Research Center,West China Hos-
pital, Sichaun University, Chengdu, China 
 

Islet transplantation has recently emerged as one of the most 
promising treatment option for patients with type 1 diabetes. 
The Edmonton trials have brought about a marked improve-
ment in the short-term rate of success of islet transplantation 
with rates of insulin-independence of 80% at 1-year being re-
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ported by several institutions worldwide. Unfortunately, this 
rate consistently decreases to 10% by 5 years post-
transplantation. It is not clear at this point to what extent this 
decline in insulin independence is the result of islet loss and 
what the mechanisms are behind the deterioration of graft 
function. Some possibilities include auto- or alloimmune de-
struction, immunosuppressive toxicity, or a progressive disrup-
tion of insulin secretion. As it remains unresolved why, even 
when insulin independence is attained, there are signs of mar-
ginal islet mass, and what the timecourse is of loss of islet 
mass in the transplant, there is an urgent need for efficient 
monitoring tools for labeling and tracking islet, detecting graft 
damage and monitoring the function and survival of trans-
planted islets over the long term. 
 

 
 
Furthermore, because complications of islet transplantation 
may occur immediately or soon after the procedure or, in the 
longer term, as a consequenec of the presence of engrafted is-
lets in the liver or as a side effect of immunosuppression ther-
apy, routine posttransplantation imaging is important to allow 
detection of complications that are not apparent at clinical ex-
amination or laboratory analysis. Successful monitoring of the 
stability and functionality of the graft and complications would 
permit testing of the effectiveness of various immunosuppres-
sive regimens, as well as islet delivery strategies and ulti-
mately assist the further optimization of the islet transplanta-
tion procedure. In this article, we summarize the recent ad-
vances made in monitoring after islet tansplantation, recapitu-
lated in table I.  
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Urinary amylase - a useful predictor of subclinical pan-
creas graft thrombosis 
 

C. Wilson1, J. Asher1, D. Talbot1, D. Manas1, R. Williams1, J. 
Shaw2, S. White1 

 
1 Freeman Hospital, Institute of Transplantation, Newcastle, 

U.K.; 2 Institute of Cellular Medicine, Newcastle University, 
Newcastle, U.K. 
 

Introduction: Venous thrombosis occurs in around 5% of pan-
creatic transplants and is the most common non-immunological 
cause of early graft loss. We report a case of early detection of 
pancreatic graft venous thrombosis by urinary amylase result-
ing in successful endovascular salvage. 
Methods and Results: A 46yr old diabetic female underwent 
simultaneous pancreas kidney transplantation (SPK). The 
transplant procedure was performed with systemic venous and 
bladder exocrine drainage. Immunosupression was with alem-
tuzumab (Campath®) with delayed introduction of tacrolimus. 
Thromboprophylaxis was instituted with low dose subcutane-
ous heparin. On the 6th postoperative day there was a >50% 
fall in the level of the urinary amylase in the presence of eugly-
caemia and an urgent contrast-enhanced CT scan was per-
formed. The CT scan demonstrated venous thrombus extending 
from the anastomosis at the common iliac vein to involve the 
majority of the pancreatic transplant venous outflow. The pan-
creas graft enhanced normally confirming adequate arterial 
inflow. Pancreas graft venography and treatment with a com-
bination of angiojet (3 mg r-TPA) and balloon thrombectomy 
was performed for successful graft salvage prior to any obvious 
graft dysfunction.  
Discussion: There is still much debate as to whether enteric 
drainage is superior to bladder drainage for SPK. However, 
bladder drainage facilitates measurement of urinary amylase 
and, in this case, successfully alerted clinicians to the presence 
of venous graft thrombus enabling early radiological graft sal-
vage. 
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Vitamin D receptor genotype and pancreas allograft 
 

N. Azarpira, S. Nikeghbalian, B. Geramizadeh, M. Aghdai, M. 
Darai, M. Rahsaz 
 

Transplant Research Center, Shiraz, Iran 
 

Objective: Transplantation of pancreas grafts is an estab-
lished treatment for diabetes mellitus. Polymorphisms in 
genes, coding for proteins involved in immune response, may 
influence immunological and non-immunological mechanisms 
that lead to allograft loss. Vitamin D receptor (VDR) agonist 
has been shown to reduce short and long term allograft rejec-
tion in animal model. There are functional polymorphisms in 
VDR gene.  
Material and Methods: A totalof 20 pancreatic recipients 
with at least 2 years follow-up were selected and genotyped for 
polymorphismin the VDR genes (FokI) and the association of 
each genotype with acute rejection was evaluated.  
Results and conclusion: Among them 14 recipients with FF 
and 6 patients with Ff genotype were identified. Six patients 
had documented rejection episode. We are unable to find statis-
tically significant association between study polymorphism and 
clinical outcomes. 
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Non-marginal donor duodenal ulcers as a cause of rejec-
tion after pancreas transplantation: a case report 
 

S. Miyagi, S. Sekiguchi, N. Kawagishi, K. Tokodai, Y. Kobaya-
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shi, I. Takeda, K. Sato, Y. Akamatsu, N. Ogawa, K. Fujimori, 
S. Satomi 
 

Tohoku University, 1-1, Seiryo-machi, Aoba-ku, Sendai, Japan 
 

Objective: Pancreas transplantation (PTx) has been associ-
ated with the highest surgical complication rate of all the rou-
tinely performed organ transplant procedures. Complications 
can be caused not only from the pancreas itself but also from 
the simultaneously transplanted duodenum. For example, gas-
trointestinal bleeding, duodenal ulcer, pseudoaneurysm, arte-
rioenteric fistula, severe rejection, and cytomegalovirus infec-
tion are reported. In this case, we report the patient who un-
derwent kidney and pancreas transplantation and had duode-
nal ulcer and bleeding because of rejection. 
Patients and Methods: The patient was 60 years old man 
with IDDM, and underwent kidney and pancreas transplanta-
tion with enteric drainage. Three weeks after PTx he had 
melena.  
Results: The source of bleeding was donor duodenal ulcers. We 
suspected it caused by rejection, so we increased immunosup-
pression, added MMF and PPI. But a few days after bleeding 
the ulcer perforated. We performed repair operation, but donor 
pancreas exocrine output was good, so the ulcer perforated re-
peatedly. We performed re-operation four times, and unfortu-
nately the patient had pneumonia. We couldn’t continue rejec-
tion therapy, so we retrieved the duodenum and pancreas. 
Then, we saved the kidney in an effort. On the pathological 
findings, the ulcer might be caused by severe rejection. After 
those episodes, the patient made a success of weaning the 
hemodialysis.  
Conclusion: Donor duodenal ulcer and perforation were diffi-
cult complications because of the pancreas exocrine output and 
mucosal rejection. The intestinal tract is the organ for which it 
is easy to be rejected. Even if the rejection doesn't break out 
clearly at the other organ, it is sufficiently thought of that the 
rejection of the intestinal tract breaks out earlier. And if the 
patients had infectious diseases on the rejection therapy, we 
should make a courageous decision before it is too late. 
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Detection of rat islets labeled with superparamagnetic 
iron oxide nanoparticles (SPIO) during rejection 
 

K. Zacharovova 1, Z. Berkova 1, E. Dovolilova 1, D. Jirak 2, F. 
Saudek 1 

 
1 IKEM, Laboratory of pancreatic islets, Prague, Czech Repub-
lic; 2 IKEM, Department of diagnostic and interventional radi-
ology, Prague, Czech Republic 
 

Objective: Labeling of pancreatic islets with SPIO nanoparti-
cles is used for their post-transplant imaging. Labeled islets 
are detected by magnetic resonance imaging (MR) as hypoin-
tense spots. The spots subsequent disappearance is usually 
considered as islet death. The aim of this work was to localize 
the SPIO particles during rejection of labeled allogeneic islets 
and to find out whether the SPIO particles disappear together 
with the rejected islets. 

Methods: Rat islets (Lewis) were labeled with ferucarbotran 
(SPIO) and transplanted to allogeneic Brown Norway recipi-
ents. Islets transplanted into the portal vein were followed for 
10 or 14 days and islets transplanted under the kidney capsule 
were followed for 10 or 14 days or 2 months. MR imaging was 
performed at days 2, 9 and 13, eventually 2 months after Tx. In 
histological examination of transplanted islets iron staining 
was combined with beta-cells and macrophages immunodetec-
tion.  
Results: At days 2 and 9, labeled islets were easily detected by 
MR in liver as well as in kidney. In the liver, the islet-related 
MR spots were present in a lower number after 13 days. In 
kidneys, MR image of the islets was unchanged for 2 months. 
According to histology, 10 days after transplantation, islets 
were already rejected, however, SPIO were detected inside the 
macrophages. In the liver, most of the SPIO disappeared by 14 
days. In the kidneys, SPIO was detected even after 2 months 
post-transplantation. 
Conclusions: In the liver the elimination of SPIO particles 
correlated well with the islet rejection. By contrast, under the 
renal capsule the SPIO particles remained present in situ de-
spite islet rejection. We conclude therefore that while the MR 
imaging is a good tool for monitoring of islet rejection in liver, 
the MR findings in islets transplanted under the renal capsule 
may be misleading.  
Supported by 2B06175.MSMT, CR 
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PRISM™ a new serum-free proprietary formula (CMRL 
1066-based) for clinical islet culture before transplant 
 

B. Vandewalle1, V. Pawlowski1, E. Moerman1, B. Lukowiak1, V. 
Gmyr1, F. Pattou1, B. Delorme2, J. Kerr-Conte1 

 
1 University Lille Nord de France Faculty of Medicine, Lille, 
France; 2 MacoPharma , Tourcoing, France 
 

Major damage occurs in the immediate first day of culture post 
islet isolation.  
Objective: The aim of this study was to test a human islet cul-
ture medium PRISM™ (MacoPharma, France) consisting of a 
serum-free proprietary formula (CMRL 1066-based), specially 
designed to limitthe immediate post isolation damage. 
Methods: In a pilot study, clinical grade human islets (viabil-
ity >90%, purity >30%, n=3 donors) were immediately resus-
pended after isolation in PRISM™ or in our human 2.5% AB 
serum StemEase™(Abcys France)-supplemented “AB SE 
CMRL 1066”medium (Transplantation 2009) for culture at 
37°C. Media was changed after 18h. At 5 days, in vitro quality 
controls (islet viability, GSIS, intracellular insulin and apop-
tosis), and in vivo nude mouse islet bioassay were performed 
(1000IEQ preculture /mouse). After regulatory approval in 
2010, clinical transplantations were performed with islets iso-
lated in Liberase GMP (MTF C/T, Roche) and cultured in 
PRISM™ (n=10) and compared retrospectively to n=6 consecu-
tive islet preps cultured in “AB SE CMRL 1066”.  
Results: PRISM™ resulted in both increased 5 day recovery of 
IEQ (92.7+7.0 % recovery vs 70.5% +2.6AB SE, p<0.05), stimu-
lation index (2.77 +0.21 Prism vs 1.89 +0.11, p<0.001) and in-
tracellular insulin levels (p<0.001), and lower 5d apoptosis lev-
els (0.61+0.04 vs 1.07 + 0.125 OD at 405nm, p< 0.001). In vivo 
islet potency of 5 d cultured islets, measured as human cpep-
tide secretion was identical over 30d. In clinical study, no dif-
ferences in donor age, cold ischemia time, BMI, islet purity pre-
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culture were observed. PRISM™ lead to higher islet intracellu-
lar insulin levels (vs AB SE CMRL, p=0.0006). Human c-
peptide levels post transplant before or 7 days after the graft 
were not different between groups.  
Conclusion: PRISM™ (MacoPharma, France)is a defined, se-
rum free, ready to use, clinical grade medium, clinically vali-
dated and routinely used in multiple clnical islet trials.  
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Are young donors suitable for islet isolation? 
 

I. Sert, S. Borot, R. Meier, Y. Muller, D. Bosco, T. Berney 
 

Geneva University Hospital, Islet isolation Lab, Geneva, Swit-
zerland  
 

Backround: Donor variables have a significant impact on the 
outcome of the islet isolation. Importantly, young donor age is 
negatively associated with islet isolation yield. The aim of this 
study was to identify the outcomes of islet isolation from do-
nors with ≤20 years of age and to compare the results with 
whole donor population.  
Material and Method: We retrospectively analyzed 432 pan-
creas isolations performed from brain death donors between 
2002 and 2010. Pancreases preserved using the two–layer 
method were excluded from analysis. We reviewed 23 donor 
charts from donors younger than 20 years of age and their islet 
isolation outcomes, and compared them with our whole donor 
pool. An identical enzymatic isolation procedure was used for 
donors < or > 20 years.  
Results: Median age, BMI and cold ischemia time were 17.7 ± 
3, 23.1 ± 4.6, 372 ± 129 min, respectively. Avarage digestion 
time was 16 ± 4 min. For two pancreases, isolation couldn’t 
been performed due to technical failure. The mean islet recov-
ery for 21 donors and transplanted preparations were 197 ± 
142 x 10³ IEQ , 326 ± 82 x 10³ IEQ , respectively. The islet iso-
lation success rate (transplanted islet preparations and yield > 
250 x 10³ IEQ ) was 9/23 ( 39% ). For the whole donor pool and 
transplanted preparations , mean islet yields were 252 ± 125 x 
10³ IEQ , 341 ± 97 x 10³ IEQ , respectively and rate of trans-
planted preparations was 122 / 307 (39.7% ). 
Conclusion: In spite of the known difficulties in extracting 
islets from pancreas from donors ≤20 years of age , there was 
no difference in the transplant rates and islet yield for trans-
planted preparations between young donors and whole donor 
pool.  
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Collagenase extensively digests laminin in the human 
islet double basement membrane 
 

S.E. Cross1, N.K. Gress1, P.A. Bateman1, J.M. Jefferies1, A. 
Clark2, S.J. Hughes1, D.W.R. Gray1, P.R.V. Johnson1 

 
1 Nuffield Department of Surgical Sciences, University of Ox-
ford, Oxford, U.K.; 2 OCDEM, University of Oxford, Oxford, 
U.K.  
 

Objective: We have incomplete understanding of the action of 
collagenase blends to digest components of the peri-islet ex-
tracellular matrix, in order to successfully release intact islets. 
Laminins are basement membrane (BM) glycoproteins found at 
the islet-exocrine interface. Laminin-511 is additionally found 
in both the outer endocrine and inner vascular BM of the intra-

islet vascular channels. In this study, we used an in vitro assay 
to investigate how donor age and BMI influence collagenase 
digestion of laminin within the islet-exocrine interface. 
Methods: With appropriate consent and ethical approval, hu-
man pancreases were retrieved from multiorgan donors (age 
19-63yrs, CIT 5-14h, BMI 17-37). Tissue blocks were snap-
frozen in liquid N2, cryo-sectioned, then sections incubated ± 
Liberase (1.4mg/mL) or Serva collagenase NB1 (1.15mg/mL) 
and neutral protease NB (0.14mg/mL) for 5 min at 37oC. Diges-
tion of laminin within the islet-exocrine interface was analysed 
by double immuno-labelling for insulin and laminin (total and 
laminin-511 isoform) and semi-quantified by morphometry. 
Statistical analysis was by linear mixed modelling. 
Results: Treatment with either Liberase or Serva enzyme re-
sulted in significant digestion of laminin at the islet-exocrine 
interface (p<0.001). With Serva enzyme treatment, older age or 
higher BMI was associated with significantly greater laminin 
digestion (p<0.001), compared to younger age or lower BMI, 
respectively. Confocal microscopy showed complete dissolution 
of laminin-511 in the double BM within and surrounding islets 
following treatment with Serva enzyme.  
Conclusions: Both peri- and intra-islet laminin is digested by 
commercially available collagenase blends, with donor age and 
BMI influencing laminin digestion with Serva enzyme. These 
results may partly help explain why islet yields are lower from 
younger donors, but also raise concerns that islets may frag-
ment during the isolation procedure following destruction of 
the glycoprotein framework, which could in part account for 
low islet yields. 
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A comprehensive analysis of Liberase MTF GMP grade 
enzymes in human islet isolations 
 

D. O’Gorman 1, T. Kin 2, R. Pawlick 2, A.M.J. Shapiro 2 

 
1 Alberta Health Services, Edmonton, Canada; 2 University of 
Alberta, Edmonton, Canada 
 

Objective: Liberase MTF has previously demonstrated that its 
use in islet isolations can yield clinical grade islets capable of 
restoring normoglycemia in Type 1 diabetic patients. In this 
study we analyzed the performance of Liberase MTF GMP 
grade in human islet isolations. 
Methods: Six enzyme lots were utilized in clinical human islet 
isolations (n=65). Islets were isolated using our established 
protocol in which the pancreata were simultaneously perfused 
with collagenase and thermolysin. Enzyme samples were ana-
lyzed using anion exchange HPLC. 
Results: The CII:CI ratio from HPLC analysis indicated that 
significant differences existed between the enzyme lots with an 
observed range of 0.62 ± 0.004 (mean ± SEM) to 0.79 ± 0.042 (P 
<0.01) however, analysis of isolation data, outcomes or trans-
plant frequencies did not differ between enzyme lots (P>0.05). 
Collagenase dose (WU/g of pancreas) correlated with pre-
purification IE/g of pancreas (P <0.01) and when doses were > 
27.1 WU/g a higher pre-purification IE/g of pancreas (6,606± 
379 IE/g, n=45) was observed compared to doses < 27.0 WU/g 
(4,807 ± 416 IE/g, n=20) (P<0.01). Analysis of thermolysin dose 
(TU/g of pancreas) did not reveal any correlations with isola-
tion variables, however, thermolysin doses < 850 TU/g had a 
significantly higher post-purification islet mass (427 ± 24 x 103 
IE, n=44) than isolations with a thermolysin dose ≥850 TU/g 
(333 ± 38 x 103 IE, n=21) (P<0.05). 
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Conclusion: Our analysis revealed that variability exists be-
tween enzyme lots with regards to the composition of the dif-
ferent collagenase fractions, these differences however did not 
appear to affect the isolation process or outcome and isolation 
results from the different enzyme lots were similar. Addition-
ally a collagenase dose of 27.0 WU/g and a thermolysin dose 
below 850 TU/g may be appropriate targets for optimizing islet 
isolation outcomes.  
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Super-resolution 3D imaging of mitochondrial network: 
a new tool for in vitro evaluation of beta-cellmorphology 
and function 
 

P. Jezek1, L. Plecitá1, A. Dlasková1, T. Špacek1, J. Šantörová1, 
L. Alán1, Z. Berková2, K. Zacharovová2, F. Saudek2 

 
1 Institute of Physiology, Academy of Sciences, Dept. No.75, 
Prague, Czech Republic; 2 Institute of Clinical and Experimen-
tal Medicine, Prague, Czech Republic 
 

Objective: Develop 3D super-resolution fluorescence micros-
copy imaging of mitochondrial network and mtDNA nucleoids 
as reflection of pathology. 
Methods: 3D 4Pi microscopy, BiplaneFPALM microscopy 
(fluorescent protein conjugates of TFAM and mtSSB and ma-
trix-addressing peptide). Rat INS-1E cells (cultivated with 11 
mM glucose providing autocrine insulin), normal or depleted 
from autocrine insulin were also assayed for cytosolic and ma-
trix superoxide and H2O2 and for autophagosome formation.  
Results: Serum-free or autocrine insulin-free INS1E cells and 
Langerhans islet β-cells from diabetic Goto Kakizaki rats ex-
hibited: i) more fragmented mitochondrial network compared 
to controls; ii) diminished mtDNA (ND4 mt trancript content, 
mtDNA copy number); iii) increased both cytosolic and matrix 
oxidative stress in spite of decreasing superoxide release upon 
glucose-induced insulin secretion (GSIS); and iv) elevated mi-
tophagy markers. 
Conclusions: Data support our hypothesis that upon GSIS a 
transient switch from 100% oxidative phosphorylation (OX-
PHOS) to fractional sole glycolysis activates pentose phosphate 
shuttle and hence increases NADPH production, which acti-
vates constitutively expressed/assembled NADPH oxidase 
NOX4, thus increasing reactive oxygen species (ROS) in cyto-
sol. Resulting oxidative stress stimulates redox signaling lead-
ing to mitochondrial autophagy including autophagosome for-
mation around the small fragments of mitochondrial network. 
Specifically, in pancreatic β-cells, autocrine insulin might tran-
siently increase a minor sole glycolysis at postprandial state. 
Healthy β-cells compensate such a fractional transient oxida-
tive stress, whereas in diabetic β-cell mitochondria a superposi-
tion with higher oxidative stress exists, thus inducing apop-
tosis and/or pathologically increased mitophagy. These condi-
tions are well reflected by 3D super-resolution and 4Pi imaging 
and by cryo-electron microscopy. 
References: Dlasková, A., Špacek, T., Šantorová, J., Plecitá-
Hlavatá, L., Berková, Z., Saudek, F., Lessard, M., Bewersdorf, 
J., Ježek, P. Biochim. Biophys Acta, Bioenergetics 1797, 1327-
1341, 2010. 
Supported by grants GACR P302/10/0346; Czech Ministry of 
Health NS10219-3/2009 (to PJ); GACR P304/10/P204 (to AD). 
 
  
 
 

P-289 
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probes for pancreatic islet labeling 
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of Science, Prague, Czech Republic 
 

Objective: Magnetic resonance imaging (MRI) is a powerful, 
noninvasive technique to monitor the fate of the transplanted 
pancreatic islets. For tissue contrast enhancement iron oxide 
nanoparticles were used as the first, but lately, some other 
transition metals have come into the use. In our study we 
tested contrast agents based on the perovskite Mn/fluorescein 
and Gd chelate/rhodamine B. The aim of this study was to find 
out MR properties, cellular distribution and quality of the is-
lets labeled with these dual MRI/fluorescence probes. 
Methods: Islets were labeled for 24 hours with perovskit Mn 
or Gd contrast agent (Gd-R CA). MRI in gelatin phantoms was 
performed in vitro using a 4.7T Bruker Biospec spectrometer. 
Islet vitality was tested by differentiation staining of live/death 
cells. Islet function was tested by glucose stimulated insulin 
secretion. Anti-C-peptide and anti-CD68 antibodies were used 
for pancreatic beta cells and macrophages identification. 
Results: Labeled islets were visible as hypointense (perovskit 
Mn) and hyperintense (Gd-R CA) spots on MR scans. With the 
use of specific staining with anti-C-peptide and anti-CD68 an-
tibodies we could identify the contrast agent (green fluores-
cence in case of perovskit Mn and red fluorescence in case of 
Gd-R CA) inside the beta cells and macrophages. As compared 
to control islets, the quality of the labeled islets was not im-
paired. 
Conclusions: Labeled islets were clearly visible as hypoin-
tense dark spots or hyperintense white spots on MR scans in 
vitro. Cellular localization of the contrast agent was confirmed 
by fluorescence microscopy. These novel contrast agents based 
on the perovskite manganite or gadolinium chelates represent 
efficient dual MRI/fluorescence probe for islet labeling charac-
terized by chemical stability, safety and excellent MRI proper-
ties. Though additional, especially in vivo experiments are 
needed, both bimodal contrast agents seem to be very promis-
ing for islet imaging. 
Supported by MŠMT 1M0021620803. 
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An evaluation of CIzyme enzymes in clinical human islet 
isolations 
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Objective: The enzymatic dissociation and release of islets 
from exocrine tissue remains a highly variable and extremely 
critical aspect of the isolation process. In this study we report 
the preliminary results from our experience using CIzyme col-
lagenase and thermolysin.  
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Methods: Islets were isolated from 81 pancreata using either 
CIzyme (n=9) or Liberase MTF (n=72). Within the CIzyme 
group the thermolysin dose was either 1.71 x 106 (n=4) or 0.855 
x 106(n=5) NP units. For isolations utilizing MTF the thermo-
lysin dose was dependent on pancreas weight with a target 
range of 600 -900 U/g. For both groups the pancreas was per-
fused with a mixture of the collagenase and non-collagenolytic 
enzyme.  
Results: Analysis of the donor variables showed no difference 
between the two groups for age, BMI, cold ischemia time or 
pancreas weight (P>0.05). No difference was observed in the 
isolation outcomes within the CIzyme group based on thermo-
lysin dosing. The collagenase dose was 27.1 ± 1.8 (mean ± 
SE)U/g and 32.0 ± 1.1 U/g for CIzyme and MTF respectively 
(P>0.05). The digestion time for the CIzyme group was 18.9 ± 
1.8 min where as the MTF group was 16.1 ± 0.6 min (P>0.05). 
The post purification islet yield from the CIzyme group was 
410 ± 82 x 103 IE while MTF yielded 383 ± 19 x103 IE (P>0.05). 
The viability of the islets using CIzyme was85.0 ± 1.6% and 
MTF 84.5 ± 0.8%. The recovery of islets following culture when 
employing CIzyme (n=4) was 86.7 ± 9.6% and 88.3 ± 2.4% when 
using MTF (n=48) (P>0.05).  
Conclusions: This preliminary report demonstrates that 
CIzyme collagenase and thermolysin can be used to yield high 
quality islets. However, further in depth analysis should be 
conducted to optimize the enzyme dosing and pancreas disso-
ciation.  
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Human pancreas dissociation using Bacillus polymyxa 
(BP) protease 
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Objective: Consistent and effective enzymatic dissociation 
remains an issue in human islet transplantation. Colla-
genase/Thermolysin mixtures are commonly used but some re-
sults indicate that Thermolysin may adversely affect islet func-
tion. This study compares enzymatic dissociation utilizing col-
lagenase supplemented with either Thermolysin or BP Prote-
ase (BPP). BPP, like Dispase ä , is a gentler proteolytic enzyme 
used for cell isolation.  
Methods: Human islets were isolated at the University of 
California Irvine from cadaveric organ donors, with research 
consent, using VitaCyte’s Collagenase HA mixed with either 
Thermolysin (6mg) (Group 1) or BPP (1.1mil NPU) (Group 2) 
followed by continuous Ficoll (Mediatech Inc) purification using 
COBE system. After overnight culture, at 37oC and 5% CO2, 
islets were assessed for yield, viability (FDA/PI) and function 
in response to glucose challenge.  
Results: Donor related variables (donor age, BMI, cold pan-
creas ischemia) were equivalent between the two experimental 
groups. Enzymatic digestion time at 37°C was statistically 
equivalent between the two groups, 15 ± 1 minutes (mean ± 
SEM) for group 1 and 17 ± 1 min for group 2. Islet yield (IE/gm 
processed pancreas) were 3517 ± 156 in the Thermolysin group 
and 3824 ± 202 in the BPP group. Viability (FDA/PI) was 75 ± 
2.2% viable in the Thermolysin group and 78 ± 5% in the BPP. 
In vitro islet function after overnight tissue culture as meas-
ured using the stimulation index (SI, ratio of high (28mM) over 

low (2.8mM) glucose) was 2.4 ± 0.5 in the Thermolysin group 
and 2.8 ± 0.8 in the BPP group (p=ns).  
Conclusions: Preliminary results suggest that BPP can be 
utilized in place of thermolysin to recover islets after enzymatic 
dissociation of the cadaveric pancreas. Further in vitro analysis 
of the islets and clinical transplant studies will validate this 
new enzymatic dissociation strategy.  
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Islets purified with the differential osmotic shock keeps 
their cellular subpopulations distribution 
 

M. Guajardo1, I. Atwater2, P. Caviedes2, D. Parrau2, M. Valen-
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Background: pancreatic islet transplantation is considered an 
attractive therapy for a subset of unstable DM1 patients, but 
the clinical results have been disappointing. Actually the gold 
standart to purify the pancreatic islets is the enzimatic diges-
tion through the Ricordi system with purified collagenases, but 
there are some technical issues that can explain the reduction 
in the graft function. Moreover, the use of the enzyme highly 
increases the costs associated at the entire process, limiting the 
acces to this therapy in non developed countries. In this work 
we present the cellular and phisiologic caracterization of islets 
isolated with a novel protocol without the use of enzimatic di-
gestion, based in some phisiologic properties of the beta cell.  
Methods: we purified porcine islets with a non-enzimatic 
method, based in the exposition of the pancreatic tissue initialy 
at very hight glucose concentrations and then washed with 0 
glucose solutions, to induce rapid swelling and necrosis of the 
exocrine cells. Then the islets were purified using a modifica-
tion of the Ricordi system, collecting an islet enriched fraction. 
The islets were fixed in 4% formaldehide and evaluated for the 
distribution of the cellular subpopulations, looking for endo-
crine cells, and PDX-1 (+)cells. Finally we conducted microin-
yection experiments with neurobiotin to evaluate the electric 
coupling of the islets specifically through connexin 36.  
Results: with the described protocol we obteined 5357 islets 
per gram of pancreas, with over 90% purity. The cellular sub-
populations keeps a normal distribution, with a dominant mass 
of beta cells. The cells maintain their electric couplig, with di-
fussion of the dye between the different subpopulations.  
Conclusions: with the method proposed we can produce func-
tional pancreatic islets with a high yield and over 90% purity. 
The cellular distribution conserves a near normal distribution 
of the endocrine subpopulations without a significative in-
crease in the apoptosis pathways.  
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Objective: One of the most important factor for the success of 
islet transplantation is the number of islets yielded in one islet 
isolation. Therefore, the method through pancreas procurement 
to islet isolation has been improved day by day. Despite the 
fact that pancreatic duct preservation is very important, there 
are no data showing which preservation solution is the best for 
pancreatic duct preservation. The objective of this study is to 
reveal the best solution for the pancreatic duct preservation. 
Methods: The experimental animal is Lewis rat,male, 300-
350g. The procured pancreata were injected 1ml of HBSS 
(HBSS), UW solution (UW) or ET-Kyoto solution (Kyoto) while 
pancreata in control group were not injected any solution into 
the duct. Procured pancreata of Control, HBSS and UW were 
preserved in UW solution as cold immersion solution while 
pancreata of Kyoto were preserved in ET-kyoto for 5 or 24 
hours before isolation. After isolation, islets were counted by 
IEQ.  
Results: After 5 hours cold preservation, islet yield is 
1222±335 IEQ/g in Control, 1775±353 in HBSS (p<0.05, vs. 
Control), 1951±862 in UW and 1506±760 in Kyoto, respec-
tively. Meanwhile, After 24 hours cold preservation, islet yield 
is 981±361 IEQ/g in Control, 1935±515 in HBSS (p<0.05, vs. 
Control), 1973±894 in UW (p<0.05, vs. Control) and 358±302 in 
Kyoto(p<0.05, vs.  Control), respectively.  
Conclusions: In this study, UW solution shows better islet 
yield than ET-kyoto solution as cold immersion solution for 
pancreas preservation. It is also revealed that UW solution is 
the most proper solution for pancreatic duct preservation re-
sulted in improved islet yield.  
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The effects of donor variables on the enzymic digestion 
of collagen VI in the peri-islet extracellular matrix 
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Objectives: Donor variables influence the structure of the 
peri-islet extracellular matrix (ECM). For clinical islet isola-
tion, there is great variability in enzymic digestion of pancre-
atic ECM using Serva Collagenase NB1 + Neutral Protease, 
the most commonly used enzyme blend in clinical islet isola-
tions. Using an in vitro assay, we investigated the effect of do-
nor variables on the digestion of collagen VI in the peri-islet 
ECM, with respect to Serva Collagenase NB1 ± Neutral Prote-
ase.  
Methods: Specimen slides of pancreatic samples (appropriate 
consent and ethical approval obtained) from 27 donors 
(13M/14F, ages 19-67 years, BMI 16.9-37.0 kg/m2, CIT 5-18hrs) 
were thawed and incubated in HBSS (control) or with Serva 
Collagenase NB1 ± Neutral Protease for 5 minutes. Digestion 
of the islet-exocrine interface was detected by double immune-
labelling for insulin and collagen VI. The collagen was semi-
quantified by morphometry. Statistics were performed using 
linear mixed modelling.  
Results: Each component of the enzyme blend was shown to 
have a significant additive effect on collagen VI digestion (P < 
0.001). Age and BMI did not significantly impact on collagen 
VI:islet area with respect to digestion. However, there were 
random donor effects on digestion, which were significantly 
above and beyond the effects of age or BMI (P < 0.001).  

Conclusions: Neutral Protease aids collagen VI digestion with 
Serva Collagenase NB1. Digestion ofcollagen VI may also be 
influenced by donor variables other than age and BMI, poten-
tially impacting on the outcome of clinical isolations. Cross et 
al. show that donor age influenced laminin digestion. This sug-
gests that digestion of different ECM proteins is dissimilar and 
is influenced by a number of donor variables including, but not 
restricted to, age and BMI.  
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Objective: Islet purification is mainly performed by the den-
sity gradient method. However, many islets often remain sur-
rounded by exocrine tissue after digestion. Such “embedded 
islets” are difficult to separate, because their density is similar 
to exocrine tissue, resulting in a loss of islets. In this study, we 
tested a method in which embedded islets were shaken in high 
osmolality solution. In our hypothesis, exocrine cells would 
shrink more prominently than islets and islets could be easily 
released by mechanical agitation.  
Methods: Human pancreatic digested tissues were used (em-
bedded islets were >50 %). Each digest was divided into 4 
groups and resuspended in UW solution (UW group, 320 
mOsm/kg/H20) or osmolality-adjusted UW solution with 
10×Hanks solution (400, 500 and 600 mOsm/kg/H20; 400 group, 
500 group and 600 group, respectively). Each tube was gently 
shaken at 4 °C. The tissue samples were taken before shaking 
and after 15, 30 and 60 minutes. Islet yield, percentage of em-
bedded islets and viabilities were assessed. 
Results: The average of embedded islets before shaking was 
62.6%. Although embedded islets were decreasing in all groups, 
it was less than 20 % at 15 min in the 500 and 600 groups 
whereas it was over 44 % in the UW group, which indicated 
that higher osmolality would have a greater effect (ratio of em-
bedded islets at 15 min: UW group; 44.3±3.1 %, 400 group; 
28.0±1.5 %, 500 group; 18.5±2.5 %, 600 group; 16.0±3.2 %). Vi-
ability was more than 95 % in all groups at 30 min. The islet 
equivalent in all groups except for the 600 group did not 
change at 15 min, but it decreased in all groups at 30 min. 
Conclusions: This method efficiently liberated embedded is-
lets. Taking both efficacy and viability into consideration, 500 
mOsm/kg/H20 and 15 min may be the best condition.  
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Objective: A collagenase digestion phase is crucial for success-
ful human islet isolation. Previous studies of collagenase action 
have mainly focused on optimizing its composition; however, 
the delivery and distribution of collagenase at the islet-exocrine 
interface is also important. In this study, we investigated col-
lagenase distribution in relation to islets after its delivery in 
human pancreata. We also examined the effect of the ductal 
preservation method at the procurement site on the colla-
genase distribution. 
Methods: Human pancreases were classified into 2 groups: 
pancreata preserved without ductal preservation (no DI, n=3) 
or with it at the procurement site (DI, n=3). To assess the ac-
tual distribution of collagenase, collagenase infusion was per-
formed in the same manner as our clinical isolation with 1% 
marking dye. The distension of the pancreas and the micro-
scopic distribution of the dye in pancreas sections were exam-
ined.  
Results: All pancreases were well distended macroscopically. 
Microscopically, the dye was detected in most lobes of the DI 
group at a significantly higher rate (no DI: 68.5±4.6 %, DI: 
86.9±2.5 %, p<0.05). Islets were counted and classified into 3 
groups (Unreached: dye didn’t reach to islet surface, Surface: 
dye resided on the surface of islet but not inside, Inside: dye 
was found inside islet). The majority of islets in the no DI 
group were untouched by the dye (Unreached: 62.3±3.0 %, Sur-
face: 27.4±4.2 %, Inside: 10.2±2.3 %). Meanwhile, DI group sig-
nificantly improved collagenase delivery to islets (Unreached: 
32.7±2.1 %, Surface: 59.2±4.3 %, Inside: 8.1±4.7 %, p<0.05 in 
Unreached and Surface, respectively).  
Conclusions: Delivery of collagenase to islets was unexpect-
edly insufficient in the no DI group. This could be the reason 
for the low success rate of human islet isolation. Thus, ductal 
preservation is a potent method to improve collagenase deliv-
ery, which is consistent with our actual isolation data. 
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Objective: Islet isolation requires collagenase digestion of the 
extra-cellular matrix (ECM) of the human pancreas. Serva Col-
lagenase NB1 with Neutral Protease (NP) is used for clinical 
islet isolation although tryptic-like activity (TLA) varies widely 
between batches. The effect of increasing TLA on the individ-
ual components of the islet-exocrine interface has not been de-
termined. Here, we used an in-vitro assay to compare the effect 
of TLA at low, medium or high activity on the digestion of Col-
lagen VI, the principal collagen sub-type in the pancreatic 
ECM. 
Methods: With appropriate consent and ethical approval, 6 
human pancreases were retrieved (ages 44-67 years, cold is-
chaemia time <10 hours). Tissue specimens were snap-frozen 
then cryo-sectioned onto slides at 10-15-microM thickness. 

These were incubated in HBSS (control), or with NB1 with low 
(0.06), medium (0.52) or high (0.99 U/mg) TLA for 5 min at 
37oC. ECM Digestion was analysed by double immuno-labelling 
for insulin and Collagen VI and semi-quantified by morphome-
try using a Zeiss KS-400 image analysis system. 25-40 islets 
were assessed /slide, data were expressed as median area of 
collagen/ islet area. 
Results: Incubation with increasing TLA did not promote sub-
stantial tissue loss from the slide. The mean islet area in high 
TLA treated specimens was unchanged (5067±914 vs 
5496±1143 micro-m2 in controls) Peri-islet Collagen VI was re-
duced minimally with increasing TLA from 0.779±0.068 (con-
trol) to 0.739±0.057 (low TLA); to 0.714±0.034/islet area (high 
TLA).  
Conclusions: Increasing TLA in Collagenase NB1 had only 
minimal effect on Collagen VI digestion at the islet-exocrine 
interface and islet integrity. This contrasts dramatically to the 
effect of high NP activity which we have previously reported. 
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Objectives: Taking a holistic approach, to improve outcomes, 
we aimed to develop our methods to take into consideration 
those local factors that influence islet isolation.  
Methods: We adopted a local approach to method development 
to produce cellular therapeutics to cGMP standards, for recipi-
ents on the UK national waiting list. We optimised each ele-
ment of islet isolation by reference to enzyme reaction condi-
tions, optimal gradient formulation and culture conditions. Us-
ing the Wunsch reaction, we determined optimal enzyme reac-
tion conditions to be 35.5C, 2mMol CaCl, and Collagenase at 
~1.8U/ml in a digestion circuit flowing at 150ml/min. We de-
veloped a continuous gradient specifically for local use consid-
ering local factors such as operating temperature, and elutable 
volumes from the Cobe 2991. The culture of islets was en-
hanced by the addition of Human AB serum.  
Results: Since January 2009 we have processed 47 cadaveric 
pancreata, 12 of which (25%) achieved a yield and purity suffi-
cient for release as a medicinal product, of which 6 were trans-
planted into 4 patients. Of the 6 transplanted products, mean 
number of IEq was 379,303. Mean CIT was 7 hours and mean 
organ weight was 97g. Amongst the 4 transplant recipients, all 
have experienced reversal of hypoglycaemic unawareness, and 
decreased daily requirement for exogenous insulin.  
Conclusions: Our local improvement in isolation protocols is 
intended to advance the field of islet transplantation. Of the 6 
donor pancreata processed and transplanted, one weighed 63g, 
the product of which resulted in insulin independence, and one 
had a cold ischaemic time of 91/2 hours. These donor organs lay 
outside optimal acceptance criteria. Their successful use sug-
gests that with optimised methods, the use of marginal donors 
could be extended. We aim to produce transplantable islet 
preparations from donor organs more successfully, but also to 
render marginal organs less marginal and further optimise 
pancreatic islet transplantation.  
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The influence of methods for collagenase infusion on 
human islet isolation 
 

Y. Cheng 
 

First Hospital of China Medical University, General Surgery 
Department, Shenyang, China 
 

Objective: Collagenase infusion of pancreas is critical for islet 
isolation. To improve the the method of pancreas cannulation 
and observe its effect on islet purification and collagenase per-
fusion, a total of 17 cases of human pancreas were isolated and 
purified in this study from March, 2005 to April, 2010. 
Method: 17 pancreas were divided into three groups: group 1 
(n=3), the standard angiocatheter method, group 2 (n=11) and 
group 3 (n=3) were modified methods, using one-cannula 
method and using three-cannula method respectively. The pan-
creas were digested by improved Ricordi technique and the iso-
lated islet was purified by a continuous Ficoll density gradient 
centrifugation. The DTZ staining was used to identify the islet 
and count islet equivalent (IEQ). The AO/EB fuorescence ex-
amination was adopted to identify the islet activity and calcu-
late active islet percentage.Static glucose stimulating test 
(SGS) in vitro was designed to estimate islet function and cal-
culate SI.  
Result: With the modified cannulation methods, collagen infu-
sion was improved, there were significant differences among 
the groups. The islet equivalent number per gram pancreas 
and the SI were significantly higher in group 2 and group3 
than in group 1 (P<0.04). Islet purity and fragmentation 
showed no differences among the groups.  
Conclusion: The modified pancreas cannulation method is 
useful for improving collagenase infusion and the islet yield.  
Key Words: Islet; isolation; pancreas cannulation 
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Islet transplantation in the rat: method of islet isolation 
correlated to islet survival rate 
 

B.B. Varone, E. Chaib, F.Y. Matsushita, F.Y. Hirata, G.R. de 
Melo, L.A.C. D’ Albuquerque 
 

Liver Transplantation Surgery Unit and LIM-37, University of 
São Paulo, School of Medicine, São Paulo, Brazil 
 

Background: Islets can be isolated and transplanted into dif-
ferent sites with the aim to normalize blood glucose in diabetic 
induced rats.  
Aim: The purpose of this work was to determine which isola-
tion and purification method is more appropriate for islets 
transplantation in the rat.  
Methods: Through an online research using PubMed and 
SCIELO, we have selected papers from 2000 to 2010 concern-
ing islets isolation and its purification method (Ficoll, Histo-
paque, Lymphropep, Dextran and Iodixanol). We included only 
experiments with rats. The data were compiled into a table. 
The rats that have been studied were: Albino-Oxford, Sprague 
Dawley, Wistar and Lewis. 
Results: All the purification methods used had good relation 
between the number of islet isolated and the rat. The most 
used method was Ficoll. Dextran showed a slightly better rela-
tion in Albino-Oxford rats. Also the cold ischemia time and situ 
flushing seems to modified the results. The medium number of 
islet isolated according to the differents isolation methods 

were: Dextran 360,5 islets, Histopaque 465 islets, Ficoll 614,3 
islets, Mesh Sieve 550 islets, Lymphoprep 451 islets and Iodix-
anol 650,5 islets. The islet survival rate according to different 
isolation methods were: UW/Optipre p (Lacy and Kostianovsky) 
100 days, Ficoll 78.34 days, histopaque 69.36 days, dextran 
64.5 days.  
Conclusions: We have found that prolonged cold ischemia 
time reduced the number of isolated islets,and the use of in 
situ flushing improved the method of isolation(histopaque). Al-
though there were many methods of isolation, considering only 
the number of isolated islets Iodixanol is the most efficient. 
Considering only the islet survival rate we have found that 
UW/Optiprep (Lacy and Kostianovsky) had longer survival.  
 
 
 
 
 

Parallel poster session 9 - Topic: Cytoprotection 
of the islet graft 
 

  
P-301 Poster of distinction 
 
Effect of synthetic protease inhibitor gabexate mesilate 
on the attenuation of coagulant activity and cytokine 
release in intraportal islet transplantation 
 

K. Tokodai, M. Goto, A. Inagaki, T. Imura, S. Satomi 
 

Tohoku University, Sendai, Japan 
 

Objective: The instant blood-mediated inflammatory reaction 
(IBMIR), in which the activation of coagulation cascade plays a 
key role, is one of the serious obstacles to successful islet en-
graftment. Gabexate mesilate (GM) is well known to elicit anti-
coagulant and anti-inflammatory effects. The aim of this study 
was to evaluate the effect of GM on syngeneic IBMIR. 
Methods: Syngeneic rat islet grafts (2.5 IEQs/g) were trans-
planted intraportally into two groups (control group and GM 
group: n=10-11) of streptozotocin-induced diabetic rats. GM 
was injected intravenously 30 minutes prior to islet infusion 
and up to 1 hour. The recipients injected with equivalent 
amount of saline served as a control. Plasma samples were col-
lected before and 0.5, 1, 3, 6, and 24 h after transplantation, 
and thrombin-antithrombin complex (TAT), a potent predictor 
for the outcome of clinical islet transplantation, and several 
pro-inflammatory mediators were measured. Curative rate, 
intravenous glucose tolerance test, and insulin amount in the 
recipients’ livers were also evaluated. 
Results: TAT was significantly suppressed in GM group 
(p<0.05), whereas little differences were observed in any pro-
inflammatory mediators. Although none of the animals in con-
trol group became normoglycemic, 2 of 6 rats transplanted with 
the same number of islets in GM group became normoglycemic 
during the study period. The glucose tolerance response was 
significantly ameliorated in GM group than that in control 
group (p<0.001). Insulin amount in the livers of the recipients 
was considerably higher in GM group (12.6 ± 5.3 vs 5.6 ± 4.1 
ng/IEQ p<0.05). 
Conclusions: These data suggest that GM improves islet en-
graftment not through suppressing the pro-inflammatory cyto-
kines but as an anticoagulant. We therefore believe that GM 
could be a useful anti-coagulant to control the IBMIR induced 
in clinical islet transplantation, although anti-inflammatory 
reagents are considered to be needed for the ideal regimen. 
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Proteomic approach to search for differentially ex-
pressed proteins between human pancreatic islets and 
human insulinomas 
 

L.F. Terra1, P.C. Teixeira2, R.A. Wailemann1, A. Zelanis3, G. 
Palmisano4, E. Cunha-Neto2, J. Kalil2, M.C. Sogayar1, L. Lab-
riola1 

 
1 University of Sao Paulo, Biochemistry Department, Sao 
Paulo, Brazil; 2 University of Sao Paulo, School of Medicine, 
Sao Paulo, Brazil; 3 Butantan Institute, Sao Paulo, Brazil;         
4 University of Southern Denmark, Department of Biochemis-
try and Molecular Biology, Odense, Denmark 
 

Objective: Pancreatic islet transplantation is an alternative 
for type 1 Diabetes treatment; however, it is limited by the 
shortage of organ donors. Ex-vivo culture prior to transplanta-
tion appears as an alternative, but maintenance of human is-
lets in culture is a difficult task. Very few human beta-cell lines 
are available, therefore, culturing of insulinomas (pancreatic 
tumors arising from beta-cells), provides a tool to study beta-
cell proliferation and insulin synthesis and secretion. We have 
developed three human beta-cell lines which maintain the an-
tigenic characteristics and insulin secretion profiles of the 
original tumors. In order to better characterize these beta cell 
lines, we set out to identify proteins displaying altered expres-
sion levels between normal and neoplastic beta-cells.  
Methods: Two dimensional gel electrophoresis (2D-DIGE) and 
mass spectrometry were used to identify the differentially ex-
pressed proteins.  
Results: An average of 1,800 spots was detected; approxi-
mately 1% of which were differentially regulated, six of these 
we were able to identify, all related to the observed phenotype. 
Caldesmon is upregulated in islets, playing a role in cytoskele-
tal organization. MAGE-A2, described as expressed in different 
tumors but never in normal cells, as well as the 14-3-3 protein, 
whose classical role is to inhibit PKC and promote cell death 
inhibition, were found as upregulated in the APM cell line. 
Both were never described neither in human insulinomas nor 
in human islets. GAPDH, from the glycolytic pathway; PKN1, 
responsible for the regulation of microfilaments and NEUA, 
catalyzes the activation of the N-acylneuraminic acid, were 
also identified but did not show a different expression. Cur-
rently, we are in the process of confirming these results.  
Conclusions: Our study should provide important information 
towards understanding the molecular mechanisms involved in 
beta-cell neoplastic transformation, which gives rise to insuli-
nomas and, also, to reveal relevant molecular mechanisms in-
volved in islet cell function and proliferation.  
 
P-303 
 
Signal peptide-linked exendin-4 gene delivery to pan-
creatic islets for enhancing beta cell function 
 

J. Jeong1, S. Yook1, Y.S. Jung1, B.H. Im1, D.K. Cao1, M. Lee2, C-
H. Ahn3, B.J. Hering4, D.Y. Lee2, Y. Byun5 

 
1 Seoul National University, College of Pharmacy, Seoul, South 
Korea; 2 Hanyang University, Department of Bioengineering, 
Seoul, South Korea; 3 Seoul National University, Research In-
stitute of Advanced Materials, Seoul, South Korea; 4 University 
of Minnesota, Surgery Departments , Minneapolis , USA;          
5 Seoul National University, WCU Departments of Molecular 
Medicine and Biopharmaceutical Sciences, and College of 
Pharmacy , Seoul, South Korea 
 

Objectives: Securing a stable source of pancreatic islet supply 
is of utmost importance for successful islet transplantation. To 
this end, we looked at Exendin-4 (Ex-4), a glucagon-like pep-
tide-1 receptor agonist known to enhance the viability and 
functionality of islets. This study investigated whether the 
newly designed Ex-4 having highly releasable characteristics 
could enhance beta cell function, thereby attenuating the es-
sential islet mass required to reverse hyperglycemia.  
Methods: We constructed a lentivirus system encoding the 
highly releasable SP-Ex-4 that is linked to specific secretion 
signal peptide. After transduction of lentivirus SP-Ex-4 (LV-
SP-Ex-4) into islets, the therapeutic effects of SP-Ex-4 were 
evaluated by conducting in vitro and in vivo experimental mod-
els.  
Results: The transduction of LV-SP-Ex-4 did not affect the 
viability and functionality of islets that have insulinotropic ac-
tion of Ex-4. In diabetic animal models, diabetic nude mice 
were cured by transplanting 50 islets expressing SP-Ex-4 with 
the stability of at least up to 30 days after transplantation, 
whereas at least 150 untransduced normal islets had to be 
transplanted to reach normoglycemia. When we transplanted 
the transduced islets (300 islets/recipient) into diabetic im-
munocompetent mice, the survival time of mice was 18.0 ± 4.9 
days; however, untransduced islets were rejected within 10.0 ± 
0.6 days.  
Conclusions : The highly releasable SP-Ex-4 could enhance 
beta cell function with slightly enhanced viability of trans-
planted islets, thereby offering a potential cure to overcome 
islet shortage.  
Keywords: Pancreatic islets , Exendin-4, polyethylene glycol 
(PEG), transplantation  
 

  
P-304 
 
Low temperature condition prevents hypoxia-induced 
islet cell damage and HMGB1 release in a mouse model 
 

T. Itoh1, K. Sugimoto1, M. Takita1, M. Shimoda2, D. Chujo3, J. 
SoRelle4, B. Naziruddin5, M. Levy5, S. Matsumoto1 

 
1 Baylor Research Institute Fort Worth Campus, Fort Worth, 
USA; 2 Baylor University Medical Center at Dallas, Dallas, 
USA; 3 Baylor Institute for Immunoogy Research, Dallas, USA; 
4 Institute of Biomedical studies, Baylor University, Waco, 
USA; 5 Annette C. and Harold C. Simmons Transplant Insitute, 
Dallas, USA 
 

Objective: Islet transplantation is a promising therapy for 
type 1 diabetes mellitus. However, poor efficacy of clinical islet 
isolation is remained to be solved. During pancreas preserva-
tion and islet isolation, islets suffer hypoxic injury. Hypoxic 
injury is one of the major causes for poor efficacy of islet isola-
tion. In the present study, we hypothesized that low tempera-
ture condition could prevent hypoxia-induced islet damage. 
Methods: Isolated mouse islets were cultured under normoxic 
condition for 12 hours (control) or hypoxic conditions (1% O2, 
5% CO2 and 94% N2) at 37oC (hypoxia-37oC), 22oC (hypoxia-
22oC) or 4oC (hypoxia-4oC) for 12 hours. Each group of islets 
was analyzed by in vitro and in vivo viability and functionality 
tests. Released HMGB1 levels in the medium and HMGB1 
mRNA levels in islets were measured. 
Results: PI positive areas for control, hypoxia-37oC, hypoxia-
22oC and hypoxia-4oC islets were2.34±0.73%, 35.2±10.5%, 
10.5±5.8% and 3.5±4.1%, respectively. A significant difference 
was found between hypoxia-4oC and hypoxia-37oC, hypoxia-4oC 
and hypoxia-22oC. The insulin secretion levels from control, 
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hypoxia-37oC, hypoxia-22oC and hypoxia-4oC islets stimulated 
with20.0mM glucose were5.57±0.81, 2.19±0.34, 4.16±1.92 and 
6.76±2.49 ng/µg DNA, respectively. A significant difference was 
found between hypoxia-4oC and hypoxia-37oC. The amounts of 
released HMGB1 from control, hypoxia-37oC, hypoxia-22oC and 
hypoxia-4oC islets were 0.13±0.04, 2.36±0.96, 1.52±0.28 and 
0.46±0.12 ng/µg DNA, respectively. HMGB1 mRNA levels of 
hypoxia-37oC, hypoxia-22oC and hypoxia-4oC islets were 
5.61±0.29, 3.66±0.50 and 1.29±0.03 fold change against control, 
respectively. A significant difference was found between hy-
poxia-4oC and hypoxia-37oC, hypoxia-4oC and hypoxia-22oC in 
both released HMGB1 and HMGB1 mRNA levels. The curative 
rate of STZ-induced diabetic mice receiving 200 control, hy-
poxia-37oC, hypoxia-22oC and hypoxia-4oC islets under the kid-
ney capsule were 100%, 0%, 60% and 100%, respectively. 
Conclusions: 4oC condition prevented hypoxia-induced islet 
damage and HMGB1 release. Maintaining low temperature 
conditions during islet isolation should improve the efficacy of 
islet isolation. 
 
  
P-305 
 
Transcriptional profiling of human pancreatic islets 
cultured under hypoxia in bioreactors 
 
M. Mantovani1, A.J.S. Ferreira1, L. Labriola1, E.C. Saenz-
Tejada1, J.P.S. Farah2, A. Tonso3, C.A. Pereira4, H. El-Dorry1 

 
1 University of Sao Paulo, Biochemistry, São Paulo, Brazil;        
2 University of Sao Paulo, Organic Physical Chemistry, São 
Paulo, Brazil; 3 University os Sao Paulo, Biochemical Engineer-
ing Laboratory, São Paulo, Brazil; 4 Butantan Institute, Viral 
Immunology Laboratory, São Paulo, Brazil 
 
Pancreatic islet transplantation is an attractive approach for 
the cure of type 1 Diabetes mellitus. However, progressive de-
cline in the islet grafts function tend to occur, due to adapta-
tion of the implanted islets to their new microenvironment 
where hypoxia seems to play an important role. 
Objective: To evaluate the nature of the alterations which oc-
cur in cells primary metabolism in response to hypoxic condi-
tions.  
Methods: Approximately 160 genes in human pancreatic cell 
cultures were studied using cDNA microarrays.Primary cul-
tures of human pancreatic islets were allowed to adhere to Cy-
todex 1 microcarriers and maintained in suspension in a biore-
actor in order to control for the levels of dissolved oxygen. The 
microarrays data obtained were validated by semi-
quantitative-RT-PCR.  
Results: The differentially expressed genes were divided into 
two distinct categories. The first one includes genes which were 
upregulated upon decreased oxygen concentration, comprising 
genes involved in lipid metabolism (Sterol regulatory element 
binding protein Cleavage-ActivatingProtein - SCAP) and cell 
death (Caspase 3 and Nuclear Factor kappa B - NFκB).Genes 
belonging to the second category displayed an initial induction, 
followed by decreased levels, as the culture shifted from the 
normoxic to the hypoxic condition, including several genes in-
volved in primary metabolism (lactate dehydrogenase, phos-
phofructokinase, aldolase A and enolase). Our results indicate 
that human pancreatic islets should be maintained under at 
least 5% dissolved oxygen in order to avoid the deleterious ef-
fects observed at lower oxygen concentrations.  

Conclusions: We have demonstrated that the expression pro-
filing of genes involved with loss of cell viability and functional-
ity in human islet cells correlates with decreased oxygen con-
centration. This work may lead to new strategies directed to 
improve the yield and quality of human pancreatic islets, both 
of which are crucial for successful clinical islet transplantation.  
Supported by: FAPESP, FINEP, CNPq, MS-DECIT,MCT, 
BNDES.  
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Anesthetic preconditioning protects beta-cells from 
oxygen free radical-induced death 
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1 University of Miami / Department of Anesthesiology, Division 
of Transplant and Vascular Anesthesia, Jackson Memorial 
Hospital – and University of Miami Transplant Institute, Mi-
ami, USA; 2 University of Miami / Diabetes Research Institute, 
Departments of Surgery, Microbiology & Immunology, Miami, 
USA; 3 University of Miami / Diabetes Research Institute, De-
partments of Surgery, Medicine, Microbiology & Immunology, 
and Biomedical Engineering; Jackson Memorial Hospital – and 
University of Miami Transplant Institute, Miami, USA 
 

Objective: Islet cell transplantation is a promising therapeutic 
modality for the treatment of insulin-dependent diabetes that 
is limited by reduced islet viability due to their susceptibility to 
oxidative stress during isolation. Volatile anesthetics are cyto-
protective against ischemia/reperfusion injury (anesthetic pre-
conditioning or APC). In this study we investigated the effec-
tiveness of Isoflurane (Iso)to improve islet cell survival after 
induction of oxidative stress with hydrogen peroxide (H2O2).  
Methods: Murine insulinoma beta-TC3 cells were incubated 
for 48h then subdivided into 4 groups, with 3 series of cell cul-
tures per group repeated in triplicate. Group 1 were sham cul-
tured beta-TC3 cells; group 2 cells were subdivided into those 
pre-treated with 0.5 mM Iso for 15 min or 60 min without 
H2O2,followed by washout of Iso; group 3 cells were exposed 
only to 0.3mM H2O2for 3h; group 4 cells were pre-treated with 
Iso for 15min or 60min as in 2, followed by Iso washout then 
exposure to 0.3mM H2O2 for3h. Cells were then harvested and 
assayed for viability via FACS analysis (Live/Dead far red, and 
TMRE, mitochondrial fluorescent dye to detect apoptosis). Data 
was analyzed using ANOVA with post hoc Tukey for multiple 
comparisons.  
Results: H2O2 decreased beta-TC3cell survival to 44±13% com-
pared to controls (p<0.01). Pretreatment with Iso significantly 
improved beta-TC3 cell survival compared to cells exposed to 
H2O2 alone (98±2% vs. 44±13% after 15min, p<0.01; and 
105±0% vs. 44±13%,p<0.01 after 60min).  
Conclusions: Our findings suggest that in this experimental 
model APC of islet cells with Iso protects them against apop-
tosis by H2O2 induced oxidative stress. Since islet isolation also 
induces oxidative stress, Iso pre-treatment may better preserve 
viability of islet cells thus reducing the amount of pancreatic 
tissue required and increasing the success of islet cell trans-
plantation.  
 
  
 
 
 
 
 



 

The Review of DIABETIC STUDIES IPITA Congress 2011 Abstracts 211  
 

Rev Diabet Stud  www.The-RDS.org  

P-307 
 
Expression of pro- and anti-apoptotic molecules of the 
Bcl-2 family in human islets post-isolation 
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T.W. Kay1, S.T. Grey2, H.E. Thomas1 
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Hospital, Millennium Institute, CTRR, Westmead, Australia 
 

Objective: Human islets are subjected to a number of stresses 
before andduring their isolation that may influence their sur-
vival and engraftment aftertransplantation. Apoptosis is likely 
to be activated in response to thesestresses. Apoptosis due to 
intrinsic stresses is regulated by pro- andanti-apoptotic mem-
bers of the Bcl-2 family. While the role of the Bcl-2 familyin 
apoptosis of rodent islets is becoming increasingly understood, 
little isknown about which of these molecules are expressed or 
required for apoptosis ofhuman islets. This study investigated 
the expression of the Bcl-2 family ofmolecules in isolated hu-
man islets.  
Methods: RNA and protein lysates were extracted from hu-
man isletsimmediately post-isolation. At the same time, stan-
dard quality control assaysincluding viability staining and beta 
cell content were performed on each isletpreparation. Microar-
rays, RT-PCR and western blotting were performed on isle-
tRNA and protein.  
Results: The pro-survival molecules Bcl-xl and Mcl-1, but not 
Bcl-2 werehighly expressed. The multi-domain pro-apoptotic 
effector molecule Bax wasexpressed at higher levels than Bak. 
Pro-apoptotic BH3-only molecules wereexpressed at low levels, 
with Bid being the most abundant. The pro-apoptoticmolecules 
BNIP3, BNIP3L and Beclin-1 were all highly expressed indi-
catingexposure of islets to oxygen and nutrient deprivation 
during isolation.  
Conclusions: Our data provide a comprehensive analysis of 
expression levels ofpro- and anti-apoptotic Bcl-2 family mem-
bers in isolated human islets.Knowledge of which molecules 
are expressed will guide future research tounderstand the 
apoptotic pathways activated during isolation or aftertrans-
plantation. This is crucial for the design of methods to achieve 
improvedtransplantation outcomes.  
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A novel resting strategy for improving islet engraftment 
in the liver 
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Objective: Several studies have shown that it takes 2 weeks 
until revascularization of the transplanted islets can be com-
pleted.Usually, some of the transplanted islets are exhausted if 
they have a workload during the avascular period. The present 
study examined whether short-term fasting combined with in-
sulin treatment could effectively prevent graft exhaustion after 
intraportal islet transplantation. 
Methods: Four islet equivalents/g of syngeneic rat islet grafts 
were transplanted intraportally into control, insulin, and rest-

ing groups of streptozotocin-induced diabetic rats (n=8 per 
group). Control group fed freely without insulin treatment dur-
ing the study period. In insulin and resting groups, optimal 
amount of insulin was continuously injected to maintain the 
blood glucose levels between 80-150 mg/dl. In resting group, 
the recipients had fasting and total parenteral nutrition during 
2 weeks after transplantation. Serum samples were collected at 
0, 14, and 35 days after transplantation and analyses on me-
tabolism were performed. The curative rate, intravenous glu-
cose tolerance test, insulin amount in the liver, and the SUIT 
index were also evaluated. 
Results: The curative rate was significantly higher in both 
insulin and resting group than that of control group (100 vs. 
100 vs. 12.5%, p<0.0001). The glucose tolerance was signifi-
cantly ameliorated only in the resting group, but not in the in-
sulin group, compared to the control group (AUC: p<0.01, Kg: 
p<0.001). Likewise, insulin amount in the liver was signifi-
cantly higher only in the resting group than that in the control 
group (p=0.03). Of particular interest, graft function at 4 weeks 
after transplantation was significantly improved only in the 
resting group compared to the control group (SUIT index: 
p=0.001).  
Conclusions: These data suggest that short-term fasting com-
bined with insulin treatment, during avascular period of the 
grafts initially after transplantation, could be a promising 
regimen for improving islet engraftment in the liver. 
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Oxygenation during pancreas digestion improves islet 
isolation outcomes 
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Objectives: During the process of clinical pancreatic islet iso-
lation, normothermia is restored without restoration of normal 
tissue oxygenation. This is likely to have significant conse-
quences for the outcome of islet isolation and for graft quality. 
We postulate that supplementation of isolation media with 
oxygen and adenosine assubstrates for ATP production will 
result in improved yields and better isletfunction. 
Materials and Methods: In this pilot study, Lewis rats were 
used in size-matched pairs.Islets were isolated using standard 
techniques. The following 3 experimental groups were investi-
gated: 1) standard isolation medium (Control Group), 2) hyper-
oxygenated isolation medium (pO2 > 120kPa) and 3) adenosine-
supplemented medium (0.5mM final concentration). Following 
isolation andpurification on a Histopaque gradient, islets were 
handpicked, counted, andevaluated metabolically. Results were 
reported as the number of islets isolatedfrom the donor per kg 
body weight (BW), the % viability using fluoresceindiacetate / 
propidium iodide fluorescence test, and the glucose stimulation 
index (GSI). 
Results: In theControl Group, isolation yielded a mean of 
1166±168 islets/kg BW. The viabilitywas in excess of 95%, and 
the mean GSI after overnight culture was 2.6±0.4. Useof hy-
per-oxygenated medium resulted in 30% increase in islet yield 
(1513±211islets/kg BW). Islet viability was not affected, but 
islets in this group had better GSI (5.5±1.7) compared with 
controls. Addition of adenosine to the digestionmedium in-
creased the number of isolated islets by almost 40% (1603±517 
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islets/kg BW), but only produced a moderate improvement of 
their secretory function (GSI 4.2±1.8). 
Conclusions: Thispilot study suggests that supplementation 
of isolation media with oxygen andadenosine helps optimising 
pancreas digestion and in turn improves islet yieldsand iset 
function. If successfully applied to clinical isolations, this strat-
egy may increase the number of pancreases yielding trans-
plantable islet preparations. 
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Beneficial effect of 24 hour post-isolation culture of hu-
man islets on in-vitro features of IBMIR 
 

R. Ramnath, K.E. Jones, P.A. Bateman, D.W.R. Gray 
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FORD, U.K. 
 

Objective: Culture of human pancreatic islets is now routinely 
carried out prior to clinical islet allotransplantation, using cul-
ture conditions that have been developed empirically. One of 
the major causes of early islet destruction after transplantation 
is the process termed instant blood mediated inflammatory re-
action (IBMIR). The aim of this study was to investigate the 
effect on IBMIR of the culture conditions used routinely in our 
laboratory. 
Methods: Freshly isolated or pre-cultured (24h, 48h) human 
islets were incubated in either ABO compatible allogeneic hu-
man blood or Hank’s buffered salt solution (HBSS) for 1h at 
37oC. To assess changes inviability/functionality of the islets, 
proinsulin and glucose stimulated insulin secretion (GSIS) as-
says were carried out. Histological assessment of the islets, 
neutrophil infiltration and tissue factor detection assays were 
also performed. Statisical analysis was undertaken using ap-
propriate tests. 
Results: Incubation of freshly isolated human islets in alloge-
neic human blood released 6.5 folds higher levels of proinsulin 
in comparison to freshly isolated human islets in HBSS (con-
trol).The high levels of proinsulin were significantly decreased 
when precultured islets (24h or 48h) were exposed to fresh 
blood. Histological assessment showed variable leukocyte infil-
tration and fragmentation of freshly isolated islets.Islets cul-
tured for 24h had a higher GSIS compared to freshly isolated 
islets or islets cultured for 48h. Cultured islets (24h, 48h) had 
significantly lower tissue factor content when compared to 
freshly isolated islets. 
Conclusion: These results suggest that our standard islet cul-
ture, especially for 24h, is markedly beneficial to IBMIR as 
evidenced by both a decrease in islet fragmentation and a re-
duction in proinsulin release. Islets cultured for 24h secreted 
more insulin and had lower content of the pro-inflammatory 
mediator tissue factor when compared to freshly isolated islets. 
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Objective: Pancreatic islets are particularly susceptible to 
oxidative stress and damage in brain-dead donors. One index of 
damage is the number of islet cells undergoing apoptosis. 
Apoptosis may be evaluated by several means; TdT-mediated 
dUTP Nick End Labelling (TUNEL) and cleaved caspase-3 
(CC3) measurement are two frequently applied methods.  
Methods and results: Baseline pancreatic biopsies were ob-
tained from pigs which were instrumented and anaesthetised 
for brain-death studies. Paraffin-embedded biopsies were sub-
jected to TUNEL immunostaining. Staining was optimised ac-
cording to the literature and manufacturer’s instructions 
(Roche). Due to the high positivity of TUNEL staining in islets 
before the induction of brain death, the TUNEL test was re-
peated on normal C57BL/6 mouse pancreas. An even a higher 
percentage of positive nuclei was observed in mouse islets. 
Possible factors accounting for the high rate of TUNEL positiv-
ity could include apoptosis caused by sample degradation after 
collection or false positive identification of cells by the TUNEL 
method. To distinguish between these two possibilities, we 
stained tissues for CC3. The proportion of apoptotic cells de-
tected by Anti-CC3 staining was approximately fivefold lower 
in both pig and mouse. In contrast, comparable numbers of 
apoptotic cells were detected in normal mouse thymus using 
either method (29 cells/HPF for TUNEL v/s 28 cells/HPF for 
CC3). 
Conclusion: High levels of false positive TUNEL staining 
have been described in tissues with high rates of protein syn-
thesis and ascribed to DNA strand breaks occurring during 
RNA transcription. TUNEL is probably not an optimal tech-
nique for the detection of apoptosis in pancreatic islets. 
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Resolvin E1 reduces islet cell apoptosis during isolation: 
Implication for prolonged islet graft survival in vivo 
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1 Oslo University Hospital, Institute for surgical research, Sec-
tion of transplantation, Oslo, Norway; 2 Resolvyx Pharmaceuti-
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nology, Uppsala Univeristy Hospital, Uppsala, Sweden 
Objective: In recent years ungoverned inflammation has been 
shown to play a key role in many prevalent pathologies. In op-
position, acute inflammation in healthy individuals is tightly 
regulated and helpsdestroy foreign agents that are potentially 
harmful to the host and repairs tissue damage. The resolution 
of acute inflammation is therefore an activeprocess where, 
amongst others, endogenous, locally acting lipid mediators are-
important. Resolvin E1 (RvE1) is such a potent mediator syn-
thesized from an omega-3fatty acid during resolution. In clini-
cal islet transplantation many circumstances can provoke an 
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acute inflammatory response in the islets, from brain death in 
the donor, to the isolation and transplant procedures. Here we 
investigate whether RvE1 canreduce the inflammatory surge 
that islets are exposed to under isolation, and thereby improve 
islet viability.  
Methods: Donor (albino C57BL/6) mice weretreated with vehi-
cle (saline) or RvE1 (2.5mg/kg) one hour prior to islet isolation. 
In addition vehicle (saline) or RVE1 (500nM) were added to the 
isolationmedium. Immediately after isolation and after 48h in 
culture, islets were harvested and analyzed for viability and 
apoptosis. In addition, 250 islets isolated from Balb/c mice were 
transplanted under the kidney capsule of C57BL/6 mice. The 
recipients were treated with or without RvE1 post-
transplantation until graft rejection.  
Results: RvE1 significantly improvesislet cell survival by re-
ducing apoptosis measured by Cell death ELISA, compared to 
the control group (n=6, p< 0.01), whereas the viability is in-
creased in RvE1 treated cells 48h after isolation as measured 
by the CellTiter-Glo assay (n=6, p< 0.05). In vivo data suggests 
prolonged islet graft survival (n=6).  
Conclusions: These data demonstrate that RvE1 reduces 
apoptosis under the isolation procedure and potentially in-
creases islet viability for up to 48h afterisolation. Data are also 
suggestive of potential benefits for graft survivaland we there-
fore propose that RvE1 may be a useful addition to the post-
transplant drug regimen.  
Disclosure: Per Gjorstrup is CMO and founder of Resolvyx 
Pharmaceuticals, Inc. 
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Effects of Gabexate Mesylate on pancreas cold preserva-
tion and islet cells 
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Objective: Activation of pancreatic enzymes during organ 
preservation and islet isolation negatively impacts organ qual-
ity and islet recovery. Protease inhibitors added to islet preser-
vation solutions and processing may improve islet recovery af-
ter isolation. Aim of this study was to assess the impact of the 
protease-inhibitor Gabexate Mesylate (GM) on pancreas cold 
ischemia and islet cells. 
Methods: Lewis rats were injected IV with 0, 2 or 4mg of GM 
and their pancreata perfused with and stored in cold UW solu-
tion containing increasing concentrations of GM (0, 0.2, and 
0.4mg/ml), respectively. Pancreata were exposed to ~18 hrs 
cold ischemia before islet isolation. Islet yields, recovery after 
overnight culture, glucose-stimulated insulin release (GSIR) 
and levels of NADPH-dependent oxidase (Nox; a measure of 
oxidative stress) were assessed. The impact of GM on islet en-
graftment was evaluated in a syngeneic model of intra-hepatic 
marginal mass transplantation (2,200IEQ/Kg) in animals 

treated or not with intravenous GM (3mg infusion over 1 hr) at 
the time of transplant. 
Results: After isolation, islet yield per pancreas was 559±209 
IEQ in controls, 752±314 IEQ in GM-0.2 group and 786± 253 in 
GM-0.4 group (n=5isolations, 4-5 donors each), without reach-
ing statistical significance. Recovery after overnight culture 
showed a loss of ~30% in control and experimental groups 
(p=NS). GSIR showed no statistically significant differences 
between islets obtained from ischemic glands treated or not 
with GM. Nox levels showed unremarkable differences between 
groups. Recipients of intra-hepatic marginal islet mass trans-
plant and treated with GM reverted diabetes with tempos com-
parable to controls (median=6 days) and showed unremarkable 
differences during intravenous glucose challenge. 
Conclusions: Our data suggests that GM is not an effective 
cytoprotective agent for pancreas and islet cells, at least in the 
models and at the concentrations utilized in our studies. 
 
  
P-314 
 
Effects of Fas-ligand and heme oxygenase-1 transgenic 
islets on transplantation outcome 
 

J.-H. Juang1, C.-H. Kuo2, Y.-H. Liu1, C.-F. Tu3 
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Institute Taiwan, Miaoli, Taiwan 
 

Interactions of Fas with its ligand (FasL) are thought to play a 
major role in the maintenance of immunological homeostasis 
and peripheral tolerance. In addition, heme oxygenase-1 (HO-
1) has been described as a protein capable of cytoprotection via 
radical scavenging and apoptosis prevention. The aim of this 
study is to analyze whether FasL and HO-1 overexpression in 
freshly isolated murine transgenic islets could result in cell 
protection and improve in vivo functional performance after 
transplantation. We generated double transgenic mice in which 
the human FasL transgene was driven by rat insulin promoter 
and the human HO-1 transgene was driven by chicken beta-
actin promoter in Balb/c mice. Islets were isolated from FasL 
and HO-1 double transgenic and control Balb/c mice, and 300 
islets were transplanted under left kidney capsule of each 
streptozotocin-diabetic Balb/c mouse. Before and after trans-
plantation, recipients’ blood glucose, body weight and intrap-
eritoneal glucose tolerance test (IPGTT) were measured. Dur-
ing 6 weeks after transplantation, the mean (±SD) blood glu-
cose decreased in recipients of double transgenic (460±51 to 
302±165 mg/dl, n=10) and control (469±47 to 379±173 mg/dl, 
n=7) islets. The mean (±SD) area under the curve of IPGTT at 
2 weeks (21395±11256 vs. 33159±16200 mg/dl), 4 weeks 
(27845±14145 vs. 41314±20958 mg/dl) and 6 weeks 
(24292±16197 vs. 40050±22086 mg/dl) were not significantly 
different between recipients of double transgenic and control 
islets. The mean (±SD) body weight increased in recipients of 
double transgenic (21.3±4.4 to 26.2±2.5 g) and control (18.8±2.5 
to 25.7±0.3 g) islets. Our data indicate transgenic islets with 
overexpression of FasL and HO-1 did not improve transplanta-
tion outcome.  
 

  
P-315 
 
Mitomycin-C treatment protects islets from the progres-
sion of central damage during culture 
 

J. Haga1, T. Saitoh1, T. Anazawa1, T. Tsuchiya1, A. Kenjo1, T. 
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Objectives: Cultured islets were found to be less immunogenic 
in many studies, however, islet loss during culture prior to islet 
transplantation was frequently observed. We recently reported 
that mitomycin-C (MMC) treatment and subsequent culture of 
islets significantly prolongs graft survival in allo- and 
xenotransplantation models. The present study was performed 
to determine the changes in morphology and signal transduc-
tion in pancreatic islets after MMC treatment. 
Methods: Freshly isolated rat islets were treated with 10 
µg/ml MMC for 30 min and then cultured for up to 3 days. The 
samples were processed for immunohistological studies and 
electron-microscopic examination at various times after treat-
ment. A DNA fragmentation assay was performed to detect 
apoptotic cell death. Western blotting was performed to deter-
mine effects of MMC on signal transduction. 
Results: As early as 4 h after culture, the islets showed central 
damage; the majority of cells were necrotic and stained with 
anti-HMGB1 antibody, and a few were apoptotic. The islet re-
covery rate after 3 days culture was improved by MMC treat-
ment and the ratio of the damaged area to the whole area was 
significantly decreased following MMC treatment. Western 
blotting showed that MMC treatment increased the levels of 
activated forms of p53 and p21waf1 while the levels of the acti-
vated forms of Akt and caspase-3 were unchanged. 
Conclusions: Our results indicated that the central damage 
during islet culture was mostly due to necrotic events being 
associated with the intracellular expression of HMGB1 rather 
than apoptotic events. MMC treatment significantly reduced 
these events, probably through a mechanism involving the 
p53–p21waf1 pathway. 
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Assessment for revascularization of transplanted pan-
creatic islets at subcutaneous site using highly sensitive 
imaging system 
 

R. Nishimura1, M. Goto1, S. Sekiguchi1, K. Fujimori1, A. Ushi-
yama2, S. Satomi1 
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Public Health, Wako, Japan 
 

Objective: The subcutaneous space is one of ideal sites for 
pancreatic islet transplantation due to minimum invasion and 
easy access to the islet grafts when needed. However, the re-
sults of pancreatic islet transplantation at subcutaneous site 
remain unsatisfied. One of the main obstacles to successful 
pancreatic islet transplantation at subcutaneous site is poor 
revascularization. Therefore, the aim of this study was to 
evaluate the revascularization process at subcutaneous site 
using the highly sensitive imaging system combined with the 
dorsal skinfold chamber technique and multi-photon laser-
scanning microscopy (MPLSM).  
Methods: A few pancreatic islets isolated from C57BL/6-
Tg(CAG-EGFP) mice were syngeneically transplanted into the 
dorsal skinfold chamber mounted on the back of C57BL/6J 

mice. The time-dependent changes of pancreatic islets and 
newly-formed vessels were imaged using MPLSM at day 1, 4, 
7, 11 and 14(n=4). Texas Red was injected intravenously to 
visualize blood vessels. To evaluate islet graft revasculariza-
tion, we measured vascular volume surrounding the islets us-
ing Volocity system (Improvision).  
Results: The percentage of vascular volume at day 1 and 14 
was assumed 0 and 100%, respectively. The vascular volume at 
each day was 6.0% ± 18.7(day4), 32.1% ± 34.7(day7), and 18.6% 
± 13.4(day11), respectively.  
Conclusions: The present study shows that the highly sensi-
tive imaging system combined with the dorsal skinfold cham-
ber technique and MPLSM could be a useful tool to analyze the 
revascularization process of pancreatic islets at subcutaneous 
site.  
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Effects of dipeptidyl peptidase 4 inhibition with MK-
0431 on syngeneic mouse islet transplantation 
 

J.-H. Juang1, C.-H. Kuo2, Y.-H. Liu1, C.-T. Chen3 
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Dipeptidyl peptidase-4 (DPP-4) inhibitors increase circulating 
levels of active incretin hormones-glucagon-like peptide-1 
(GLP-1) and glucose-dependent insulinotropic polypeptide 
(GIP) by block their degradation. In addition to their insulino-
tropic actions, GLP-1 and GIP also promote beta-cell prolifera-
tion and survival. The aim of this study was to test if DPP-4 
inhibition with MK-0431 is beneficial for diabetic recipients 
with a marginal number of fresh islets. We transplanted 150 
C57BL/6 mouse islets under the kidney capsule of inbred strep-
tozotocin-diabetic mice, and then treated the recipients with 
(n=14) and without (n=11) MK-0431 (30 mg/kg, po) for 6 weeks. 
Before and after transplantation, recipients’ blood glucose, 
body weight and intraperitoneal glucose tolerance test (IPGTT) 
were measured. At 6 weeks, the grafts were removed to deter-
mine insulin content and beta-cell mass. After islet transplan-
tation, blood glucose levels decreased progressively in both 
groups. The mean (±SE) area under the curve of IPGTT at 2 
weeks (43659±2097 vs. 42318±2679 mg/dl), 4 weeks 
(32088±3450 vs. 31722±3653 mg/dl) and 6 weeks (32201±3564 
vs. 26169±3711 mg/dl) were not significantly different between 
MK-0431-treated and controls (p>0.27). The mean (±SE) blood 
glucose at 6 weeks was 245±39 and 224±45 mg/dl in the MK-
0431-treated group and controls, respectively (p=0.7). Both 
groups exhibited increased body weight over time (19.0±2.2 to 
20.7±2.0 g and 18.3±1.5 to 19.7±3.0 g in the MK-0431-treated 
group and controls, respectively), but weight changes did not 
significantly differ between the two groups throughout the 
study period. At 6 weeks after transplantation, the mean (±SE) 
insulin content (4.24±0.85 vs. 6.27±0.33 IU, p=0.18) and beta-
cell mass (7.7±1.6 vs. 4.9±1.4 mg, p=0.20) of grafts were com-
parable in the MK-0431-treated group and controls. These re-
sults indicate posttransplant DPP-4 inhibition with MK-0431 
in the diabetic recipient with a marginal number of fresh islets 
did not improve transplantation outcome. 
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