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Abstract
AIM: To investigate the effect of ischemic preconditioning
on ischemia reperfusion injury of the pancreas graft in rat,
and to analyze the possible mechanism.

METHODS: Six normal SD rats in the control group received
sham operation. Twenty-four SD rats with steptozozin-in-
duced diabetes were randomly assigned to 2 groups:
Group I/R consisted of 6 diabetic rats which received pan-
creas transplantation; Group IPC consisted of 18 diabetic
rats which received pancreas transplantation and were
exposed to 5 min ischemia and 5 min reperfusion once
(IPC1, n = 6), twice (IPC2, n = 6) or thrice (IPC3, n = 6)
before ablating donors. Blood glucose, serum NO and TNF-α,
MDA, SOD, MPO, TUNEL cells, and the expression of Bcl-
2 and Bax pretien (Western Blot) in graft were monitored.

RESULTS: The mean blood glucose levels in Group IPC1

(14.3±1.1 vs 12.1±0.9 mmol/L,P<0.05), Group IPC2 (12.1±0.9
vs 16.5±1.4 mmol/L, P<0.01) and Group IPC3(14.7±1.3
vs 12.1±0.9 mmol/L,P<0.05) were lower than that in Group
I/R,  and the glucose level in Group IPC2 was lower than
those in IPC1(12.1±0.9 vs 14.3±1.1 mmol/L, P<0.05)and
IPC3 (12.1±0.9 vs 14.7±1.3 mmol/L, P<0.05) 2 hours after
reperfusion. The mean NO (13.13±2.87 vs 8.91±1.23 µg/L,
P<0.05, 18.79±2.39 vs 8.91±1.23 µg/L, P<0.01, 14.36±1.78
vs 8.91±1.23 µg/L, P<0.05)  and SOD (179.82±19.54 vs
153.47±17.67 mU/g, P<0.05, 213.64±22.97 vs 153.47±17.67
mU/g, P<0.01, 181.68±20.32 vs 153.47±17.67 mU/g,P<0.05)
levels in Group IPC1, IPC2 and IPC3 were higher than that
in Group I/R, and the levels in Group IPC2 were higher
than those in Group IPC1 and Group IPC3 2 hours after
reperfusion (18.79±2.39 vs 13.13±2.87 µg/L, 18.79±2.39
vs 14.36±1.78 µg/L, 213.64±22.97 vs 179.82±19.54 mU/g,
213.64±22.97 vs 181.68±20.32 mU/g, P<0.05). The mean
levels of TNF-α (1.41±0.17 vs 1.79±0.25 kU/L, P<0.05,
1.05±0.16 vs 1.79±0.25 kU/L,P<0.01, 1.43±0.20 vs
1.79±0.25 kU/L,P<0.05, MDA (0.70±0.26 vs 0.87±0.31
mmol/g, P<0.05, 0.46±0.18 vs 0.87±0.31 mmol/g,P<0.01;
0.67±0.15 vs 0.87±0.31 mmol/g,P<0.05) and MPO (0.81±
0.23 vs 0.96±0.34 A/g, P<0.05, 0.51±0.16 vs 0.96±0.34
A/g,P<0.01, 0.78±0.22 vs 0.96±0.34 A/g,P<0.05) in Group
IPC1, IPC2 and IPC3 were lower than those in Group I/R,
and those in Group IPC2 were lower than in IPC1 and IPC3

2 hours after reperfusion (1.05±0.16 vs 1.41±0.17 kU/L,
1.05±0.16 vs 1.43±0.20 kU/L, 0.46±0.18 vs 0.70±0.26
mmol/g, 0.46±0.18 vs 10.67±0.15 mmol/g, 0.51±0.16 vs
0.81±0.23 A/g, 0.51±0.16 vs 0.78±0.22 A/g,P<0.05). The
apoptotic indexes in IPC1 (25.21±3.47 vs 35.65±4.78%,
P<0.01), IPC2 (15.47±2.09 vs 35.65±4.78%,P<0.01) and
IPC3 (24.89±3.56 vs 35.65±4.78%,P<0.01) were lower than
Group I/R, and that in Group IPC2 was lower than IPC1

(15.47±2.09 vs 25.21±3.47%,P<0.01) and IPC3 (15.47±
2.09 vs 24.89±3.56%,P<0.01) 2 hours after reperfusion.
The expression of the Bax protein in Group I/R was higher
than that in Group IPC, while that in Group IPC2 was the
lowest. The expression of Bcl-2 protein in Group IPC was
higher than in Group I/R, and that in Group IPC2 was the
highest. The expression of the Bax protein in Group IPC was
lower than Group I/R, and that in Group IPC2 was the lowest.

CONCLUSION: Ischemic preconditioning can protect pan-
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creas graft from I/R injury. The possible mechanism may
be related to the increased production of serum NO and
tissue SOD, reduced conglutination and aggregation of
PMNs in pancreas and diminished synthesis TNF-α. Is-
chemic preconditioning can reduce apopotosis of the graft,
which may be resulted from alleviated conglutination and
aggregation of PMNs, increased oxygen radical, increased
Bcl-2 protein and reduced P53 protein expression. Five
min ischemia and five min reperfusion twice is the best
way to induce ischemic preconditioning in rat pancreas
transplantation.
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