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Islet transplantation in Japan
—Report from Japanese Islet Transplantation Registry—

The Japanese Pancreas and Islet Transplantation Association

[Sunnnary]
Islet ransplantation can relieve glucose instability and problems with hypoglycemia while the graft is function-

ing. However, the long-term results of islet wansplantation pointed to the need for progress improving islet graft

function. We started the phase I clinical trial with type 1 diabetes patients for islet transplantation using both brain-

dead donors and DCD to evaluate ATG induction and TNF inhibition protocol. Primary endpoints are the propor-
tion of subjects with HbALc<<7.4% and who are free of severe hypoglycemic events one years after the first islet

cell infusion, This wial would play a critical role in establishing islet transplantation in Japan.

Keywords: Japanese Pancreas and Islet Transplantation Association, clinical trial, islet transplantation, type 1 dia-

betes mellitus
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A Novel Resting Strategy for Improving Islet
Engraftment in the Liver

Takuya Jimbo,! Akiko Inagaki,2 Takehiro Imura,’ Satoshi Sekiguchz’,l Yasuhiro Nakamura,’

Keisei Fujimori,l Jun-ichiro Miyagawa,4 Noriaki Ohuchi,® Susumu Satomi,’ and Masafumi Goto**°

Background. Several studies have revealed that posttransplant insulin treatment is beneficial to rest the islet grafts.
However, insulin infusion per se is not enough to completely suppress the heavy workload arising caused by post-
prandial hyperglycemia. Therefore, the present study examined whether short-term fasting combined with insulin
treatment could effectively prevent graft exhaustion after intraportal islet transplantation.

Methods. A marginal dose of syngeneic rat islet grafts were transplanted intraportally into the control, insulin-
treated, and insulin-+rest groups of streptozotocin-induced diabetic rats. The control group fed freely without insu-
lin treatment, and the other groups were continuously treated with an optimal amount of insulin to maintain
normoglycemia. In addition, the insulin+rest group fasted and received total parenteral nutrition during the 2 weeks
after transplantation.

Results. The curative rate was significantly higher in both the insulin and insulin+rest groups than the control group
(P<0.0001). The glucose tolerance, residual graft mass, and graft function were significantly ameliorated in the in-
sulin+rest group, but not in the insulin group, compared to the control group (P<0.01, P=0.03, P=0.001).
Conclusions. These data suggest that short-term fasting combined with insulin treatment, especially during the
avascular period of the grafts, could therefore be a promising regimen for improving pancreatic islet engraftment in

the liver.

Keywords: Islets, Transplantation, Engraftment, Insulin, Resting, Parenteral nutrition.
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% wing to recent advances, islet transplantation is be-
coming one of the most attractive treatments for type 1
diabetic patients. However, there are still many issues to be
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resolved regarding this treatment. One of the current draw-
backs to islet transplantation is the necessity of multiple donor
organs to effectively cure one diabetic patient. For islet trans-
plantation to become more widespread, diabetes reversal must
be achieved with a single donor to reduce the risks and costs,
and to increase the availability of cells for transplantation.

One of the possible explanations for the requirement of
multiple donor organs in islet transplantation is poor en-
graftment. Unlike whole pancreas transplantation, pancreatic
islet grafts are rendered avascular after enzymatic isolation
and must become revascularized after transplantation (1, 2).
Several studies have shown that it takes approximately 2 weeks
until angiogenesis and revascularization of the transplanted
islets can be completed (I-3). Therefore, the poor engraft-
ment during islet transplantation may at least in part be at-
tributable to islet exhaustion resulting from a high workload
during the avascular period following transplantation.

Several studies have reported that exogenous insulin
treatment after transplantation could effectively prevent islet
exhaustion (4-9). In support of these findings, Koh et al.
recently demonstrated that peritransplant infusions of in-
sulin and heparin were positively correlated with the clinical
outcome of islet transplantation (10). On the other hand,
Dafoe et al. (11) and Keymeulen et al. (12) have shown that
exogenous insulin treatment after transplantation did not
improve subsequent endocrine function.

Most likely, the beneficial effects of exogenous insu-
lin administration could be explained by the avoidance of
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glucotoxicity (13-16), a protective and trophic action on
islet grafts (17-20), and a reduction of the heavy workload
resulting from postprandial hyperglycemia (21, 22). How-
ever, it may be speculated that exogenous insulin infusions
per se are insufficient to completely suppress the deleterious
effects of a heavy workload caused by postprandial hyper-
glycemia. This may explain the conflicting results obtained
following exogenous insulin treatment after transplantation.
It was hypothesized that short-term fasting, supported by a
total parenteral nutrition during a limited period after trans-
plantation, could be a helpful strategy to avoid overtaxing the
islet grafts and allow them to rest during the avascular period.

Hence, in the present study, it was examined whether
short-term fasting, combined with insulin treatment during
the avascular period, could prevent graft exhaustion after
intraportal islet transplantation.

RESULTS

Metabolic Evolution After Transplantation

The control group maintained high blood glucose levels
during the whole study period, even after transplantation. In
contrast, the insulintrest and insulin groups remained
normoglycemic throughout the study (Fig. 1A). The curative
rate was significantly higher in both the insulin+rest and in-
sulin groups than in the control group (100% [7/7] and 100%

P

~—Insulin
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[5/5] vs. 12.5% [1/8], P<0.001) (Fig. 1B). Moreover, both the
insulin+rest and insulin groups had a tendency to demon-
strate an increase in their body weight than did the control
group (Fig. 1C).

Intravenous Glucose Tolerance Test

Although the blood glucose changes and curative rates
were similar in the insulin+rest and insulin groups, glucose
tolerance was significantly ameliorated only in the insulin+
rest group (AUC: 23,587+456 min*mg/dL, Kg: 1.62+0.08%/min;
insulin group AUC: 25,289£1,399 min*mg/dL, Kg: 1.34+
0.05%/min) compared to the control group (AUC: 32,138+
2,673 min*mg/dL, P<0.01; Kg: 1.04 £0.11%/min, P< 0.001)
(Fig. 2A-C).

The Amount of Insulin in the Liver

The amount of insulin in the liver was higher in the
insulin-+rest group (13.2+3.8 ng/IEQs) and the insulin group
(7.0£1.5 ng/IEQs) than in the control group (3.5%1.1 ng/IEQs),
but the increase was only statistically significant in the case of
the insulintrest group (P=0.03) (Fig. 3A).

The Secretory Unit of Islet Transplant Objects
(SUITO) Index

At 5 weeks after transplantation, the SUITO index
(23), which reflects the graft function, was again higher in
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FIGURE 1.

Metabolic evolution after islet transplantation. A, the changes in the blood glucose levels after islet trans-

plantation. B, the number of normoglycemic rats at the end of the observation period. *P<0.001 between the control group vs.
the insulin+rest and insulin groups. C, the changes in body weight after islet fransplantation.
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