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Repeated ischemic preconditioning in a short time protects rat liver graft from ischemic reperfusion injury
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[ABSTRACT] Objective: To investigate the protective effect of repeated ischemic preconditioning (IP) in a short period on rat
liver graft from ischemic reperfusion injury (IRI). Methods: Male Sprague-Dawley rats were used as donors and recipients for
orthotopic liver transplantation. The period of cold preservation and anhepatic phase were 120 min and 14 min, respectively.
Fifty-four rats were randomly divided into 5 groups. Control group (group A, n = 6) received no operation of liver
transplantation; liver transplantation group (group B.n=12) received orthotopic liver transplantation by the cuff technique with
donor livers perserved for 2 h in 4°C Ringer’s lactate solution before transplantation; and ischemic precondition group included
three subgroups:group C1,C2,and C3(n=12). For group C, the grafts were harvested and then perserved for 2 h in 4°C Ringer’
s lactate solution after ischemic preconditioning,and then used for orthotopic liver transplantation. An IP cycle included 5 min
interruption of the portal veins and hepatic arteries of liver,and reflow for 5 min. The C1,C2,and C3 animals were subjected to
one,two and three circles,respectively. The activities of AST, ALT and LDH in the sera were examined and the capacity of bile
per min was examined 6 hours after operation. The expression of Bcl-2 protein in hepatic tissue was determined with
immunohistochemistry. Moreover, the hepatocellular apoptosis were detected by TdT-mediated dUTP-biotin nick end labeling
(TUNEL) and the changes of liver ultrastructure were observed under electron microscope. Results: The activities of ALT,

AST,and LDH in group B were significantly higher and the capacity of bile per min was significantly lower than those in group
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A(P<C0.01). The activities of ALT,AST,and LDH in group C were significantly higher than those of group A (P<C0.01),but

were significantly lower than those of group B (P <C0. 05), and decreased with the increase of IP cycle. Cell morphology

examination showed that the changes of graft structure was slighter in group C than in group B,and the expression of Bel-2 was

increased and the apoptotic index was lowered (P<C0. 01 or P<C0. 05). Conclusion: Ischemic precondition can relieve IR-induced

injury of the donor liver. The protective effect is more potent with repeated IP cycles in a short time.
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Tab 1 Bile capacity and activity analysis of serum ALT,AST,and LDH in different groups
(F+s)
G ALT AST LDH Bile
rroup n 2/ (U« L1 2p/(U - L1 2p/(U - L1 v/(pl » min~1 « g~ ! liver)
A 6 32.3248.76 198.67415. 49 2 563.584246. 27 9.52+1.38
B 12 1636.734+215.39" " 2 833.544294.76" % 5970.89+475. 37" * 3.124+0.79*~
Cl 12 1 458.55+264.62* * 2 485. 564252, 28" ¢ 5 446. 424340, 68" * 3.7940.93"
C2 12 797.63+163.75* *~ 1978.68+270.52* *~ 4 945, 274383.89 " * 4 5.1841.12* "4
C3 12 187.16463.08* *ALAA 756.28+96.35* *ALAA 3 567.274195.36" *ALA 8.72+1.16014A

A'; Control group,without operation of liver transplantation. B: Liver transplantation group.after donor livers were perserved for 2 h in 4°C
Ringer’s lactate solution, the rat orthotopic liver transplantation (ROLT) was performed using the cuff technique. C1,C2,C3:Ischemic precondi-
tion groups,the grafts receiving ischemic precondition were harvested and then perserved for 2 h in 4°C Ringer’s lactate solution before ortho-
topic liver transplantation. The portal veins and hepatic arteries of rat liver were interrupted for 5 min and then reflow was initiated for another

5 min,which was regarded as one circle. The C1,C2,and C3 groups were subjected to one,two and three circles, respectively. * * P<C0. 01 wvs

group A; 4 P<C0.05,24P<C0.01 wvs group B;4P<0. 05,44 P<0, 01 vs group C2
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* P<C0. 05, * P<C0. 01 ws group A; ©#P<C0. 05,524 P<C0. 01 wvs
group B; A4 P<C0.01 ws group C2
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Fig 1 Pathology of liver tissues in each group (H-E)
A :Normal hepatic cells in group A;B: Hepatocelluar swollen and transformation of vacuoles in group B;C: Hepatic tissue is basically normal in

group C3. Original magnification: X 200
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Fig 2 SEM results of liver tissues
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A :Normal hepatic cells in group A;B: Hepatocelluar apoptosis in group B; C: Endothelial cell apoptosis in group B; D: Mitochondria swelling in

group C3;E:Chromosome border, transformation of vacuoles in group C3. Original magnification: X 15 000
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