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Application of ischemic preconditioning before hepatic vascular exclusion for resection of
hepatocellular carcinoma
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Department of Hepatobiliary Surgery, Nanfang Hospitd, First Military Medical University, Guangzhou 510515, China

Abstract: Objective To assess the value of clinical application of ischemic preconditioning (IP) before hepatic vascular ex-
clusion for resection of hepatocellular carcinoma (HCC) accompanied by cirrhosis and explore the possible mechanism under-
lying the protective effect of this maneuver. Methods Thirty-four consecutive patients with resectable HCC were randomized
into 1P group to receive IP with a 5-min ischemia followed by 5-min perfusion before hepatic vascular exclusion and the con-
trol group with simply hepatic vascular exclusion. The liver function, hepatic Fas mMRNA expression, caspase-3 activity, apop-
tosis of the hepatocytes were compared between the two groups. Results In the IP group, the aspartate aminotransferase
(AST) and alanine aminotransferase (ALT) levels on postoperative day 1, 3 and 7 were all significantly higher than those of
the control group (t=6.985, P<0.01). The total bilirubin levels were also higher in the former group on postoperative day 3 and
7 (t=3.447, P<0.05). The IP group had higher albumin levels on postoperative day 1 than the control group (t=3.360, P<0.05).
After 1 hour's reperfusion, the hepatic MRNA expression of Fas, caspase-3 activity and apoptotic sinusoidal endothelial cells
were al significantly higher than those of the control group (t=3.771, P<0.05). Conclusions IP has a protective effect on liver
function after hepatic resection with hepatic vascular exclusion in HCC patients, possibly due to the inhibition of hepatocyte
apoptosis by down-regulating hepatic Fas MRNA expression and caspase-3 activity, and isa convenient technique applicable
in such operations as hepatic transplants and hepatectomy.
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Tab.1 Comparison of the clinical data of the two groups ( )
Item IP group (n=18)  Control group (n=16) P 4% 24 h
Age (year) 516 8.7 436 8.6 0.333 5 m
Gender (man/female) 15/3 12/4 0.695
Child-Pugh classification (A/B/C) 16/2/0 14/2/0 0.902 (40 10 ) 5 100
Cirrhosis (+/-) 15/3/ 13/3/ 0.875
Tumor size (cm)* 75 23 74 21 0.982 100
Operat?on ti_me (m?n) 106.4 50.1 96.0 485 0.545 (apoptosisindex, AI)
Exclusion time (min) 178 2.3 179 18 0.917
Average bleeding volume (ml) 154.2 12.9 147.1 11.8 0.103 14
“Visual check in operation and approved by pathology after opera- SSPS10.0
tion; *Obtained from preceding CT; IP: Ischemic preconditioning t
12
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1.3.3 FassmRNA Fas-mRNA IP
Fas ( ) 11.1%(2/18) 12.5%(2/16) 2
Fas-mRNA P=0.652
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Tab.2 Serum AST, ALT, TBIL and ALB levels of two groups before and after the operation (Mean SD)

Time Control group (n=16) IP group (n=18)

AST(U/L) ALT(U/L) TBIL( mol/L) ALB(g/L) AST(U/L)  ALT(U/L) TBIL( mol/L) ALB(g/L)
BO 58.5 26.2 52.4 32.8 20.7 7.9 405 38 482 320 52.8 27.8 176 44 409 26
POD1 776.2 1957 7765 1849 309 148 333 28" 417.8 90.5* 420.0 109.2* 274 6.6* 36,5 26"
POD3 3685 1189 3745 985 44.8 220 1554 32.9* 1885 53.4* 26.2 6.1%
POD7 83.2 30.6 1316 30.6 43.9 20.9 545 11.4° 819 26.1* 22.1 5.0*

*P<0.01, "P<0.05, P>0.05vs control group; *P<0.01vs before operation. AST: Aspartate aminotransferase; ALT: Alanine
aminotransferase; TBIL: Total bilirubin; ALB: albumin. BO: Before operation; POD1, 3, 7: 1, 3, 7 days post operation
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Tab.3 Comparison of hepatic tissue Fas mRNA expression, caspase-3 activity, and
hepatocyte apoptosis between the two groups (Mean SD, n=6)

Group Fass-mRNA expression (PU) Caspase-3( mol/h g tissue) Al (%)
Before exclusion 1 h post operation Beforeexclusion 1 h post operation 1 h post operation

IP (n=6) 46 0.9 6.5 1.8 41 1.0° 6.7 1.6 41 0.9°*

Control (n=6) 4.1 0.6 9.7 1.2%* 4.0 0.8 9.9 1.1** 94 1.6

*P<0.05, **P<0.01, P>0.05vs control group; “P<0.05, #P<0.01 vs before exclusion. PU:
Positive unit; Al: Apoptosisindex
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