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Effects of pre-vascularization of tissue-engineered constructs on the survival of
transplanted pancreatic islets
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Abstract

BACKGROUND: Pancreatic islet transplantation via portal vein system leads to the apoptsis of a number
of islet cells due to local hypoxia, thereby affecting transplant outcomes.

OBJECTIVE: To explore the effect of pre-micrvascularization network of tissue-engineered constructs on
the survival of transplanted islets and the feasibility of xenogenic islet transplantation.

METHODS: A 5-mm-long cylindrical silicone tube filled with Matrigel TM matrix surrounding the superficial
epigastric vessel was placed in the groin of diabetic mice. After the syngeneic islets with 300 islet
equivalents (IEQ) were transplanted into the silicone chamber on days 0, 14 and 28 post-chamber
implantation, respectively, the recovery time of blood glucose was observed. The islets with the quantity of
100 IEQ, 200 IEQ and 300 IEQ, respectively, were transplanted on day 28 post-implantation and then the
blood glucose level was determined. Moreover, the survival of human pancreatic islets with 1 000 IEQ
transplanted into the pre-vascularizated chamber or under the renal capsule of diabetic mice, followed by
the treatment of anti-CD45RB and/or anti-CD40L (MR-1) was analyzed.

RESULTS AND CONCLUSION: An abundant micro-vascularized network was established in the silicone
chamber on day 28 post-implantation. The time of the blood glucose returning to normal level in diabetic
mice was negatively correlated with the time required for pre-vascularization and the number of implanted
islets. No islet grafts implanted in the silicone chamber and treated by anti-CD45RB survived for long term.
However, one of seven (14.3%) grafts survived for long term, which was not significantly different from the
transplantation under the renal capsule group (n=8, MST > 71 days, P > 0.05). The tissue-engineered
pre-vascularization network markedly extends the survival time of the islet grafts before transplantation.
The transplantation of the xenogenic pancreatic islets into the vascularized silicone chamber might be a
promising method in the future clinical application.
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Figure 1 Schematic diagram of the process of the prevascularized graft chamber
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Figure 2 Morphology of pancreatic islet
grafts in tissue-engineered chamber
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Figure 3 The relationship between the duration of prevascularization or the number of transplanted islets and the change of blood

glucose level
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Figure 4 The survival time of the xenogenic islets after
pre-vascularization
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