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(albumin, ALB) LLPPAG ARG 5 3905 5 2R -5 5% S (RT-PCR) 23 BT 4 4E A - F1T A A 2K (interleukin, IL) -1 1L-6 5 3 R
—AA A A A1 (inducible nitric oxide synthase , INOS) T2 e SR FE R 1 (tumor necrosis factor, TNF)-aZK o 3850 SR 135 T —
T ( malondialdehyde , MDA ) I A AL ) 17 Ak T ( superoxide dismutase , SOD ) 7K ; Western blot #6300 PN J5i ] )7 3% 25 1 (C/EBP-
homologous protein, CHOP) /K-, £55R : Simvastatin ZH ARG5S 1 K IMLIE ALT AST FI TBIL /K- i K T4 B8 2H (P < 0.05) ; RT-PCR
271 Simvastatin 41 1L-1 1L-6 . INOS [ TNF-a/K -0 B2 ] AR (P < 0.05) - Simvastatin 41§ MDA 7KW AR T4 B 21
(P <0.05);SOD /K- 25 TR IEZH (P < 0.05) . Western blot {27~ Simvastatin 4 CHOP &35 7K LR R LH /b . 2518 X T T
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Effects and mechanisms of simvastatin pretreatment on liver function in hepatocellular

carcinoma(HCC) patients undergoing Pringle’s hepatectomy

YANG Wenjie,ZHANG Feng, CHENG Feng,RAO Jianhua, YOU Wei"

Hepatobiliary Center/Liver Transplantation Center, the First Affiliated Hospital of Nanjing Medical University,
Nanjing 210029, China

[Abstract] Objective: This study aims to investigate effects and mechanisms of simvastatin pretreatment on liver function in HCC
patients undergoing Pringle’ s hepatectomy. Methods: Total 73 HCC patients were randomly divided into control group (n=35) and
simvastatin pretreatment group ( patients were given oral simvastatin 20 mg/d, n=38). Pre-hepatectomy hepatic biopsies were harvested
after laparotomy (prior to hepatic portal occlusion) , and post-hepatectomy hepatic biopsies were obtained after reperfusion (prior to
abdominal closure). Serum was collected before operation (Pre-Op) and on the first day after operation (POD-1). Serum alanine
aminotransferase (ALT) , aspartate aminotransferase (AST) , total bilirubin (TBIL) and albumin (ALB) were measured to evaluate liver
injury, and the levels of inflammatory cytokines interleukin (IL.) -1, I1.-6, inducible nitric oxide synthase (INOS) and tumor necrosis
factor (TNF) -« were analyzed by reverse transcriptase polymerase chain reaction (RT-PCR). The levels of serum malondialdehyde
(MDA) and superoxide dismutase (SOD) were detected by kits according to the manufacturer” s directions. Endoplasmic reticulum
stress-related protein C/EBP-homologous protein (CHOP) was analyzed by Western blot. Results: The serum levels of ALT, AST and
TBIL in POD-1 were significantly lower in simvastatin group than those in control group (P < 0.05) , and RT-PCR results showed the
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levels of IL-1, IL-6, INOS and TNF-«, were significantly lower in simvastatin group than those in control group (P < 0.05).

Furthermore, serum MDA was lower in simvastatin group than that in control group (P < 0.05) ; SOD in simvastatin group was

significantly higher than that in control group (P < 0.05). Western blot results displayed that the expression of CHOP was lower in

simvastatin group than in control group. Conclusion: Simvastatin pretreatment for HCC patient effectively alleviates liver injury after

Pringle’s hepatectomy, and its mechanism could be related to the inhibition of oxidative stress and endoplasmic reticulum stress.

[Key words | simvaslatin; Pringle maneuver; inflammatory reaction ; oxidative stress reaction ; endoplasmic reticulum stress
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JF 8 73 T I BT RS A rh 8 P B0 T I O L B 7 3%
< o 8] 1 7 REL DR 75 | 72 7™ ¢ JHF I e P 132 45
15 (ischemia reperfusion injury, IR1) , 7] S 217V
J- 20 A 4 , 2 AR AT, A S S AR A DT R
AR B AEAR S T2 REAS 42 SO D) RE 3 0% 119
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Table 1 Comparison of demographic data and intraoperative condition between control group and Simvastatin group

Wi H X HEZH (n=35) Simvastatin ZH (n=38) VLA (e P
PER (]) x=0.012 0911
5 28 30
“ 7 7
AEIE (%) 5432 +7.29 56.72 +9.10 1=1.427 0.178
R IIE EAE (em) 5.13 +3.10 5.64 +2.68 1=1.055 0.270
A AiEE LD RE
PT(s) 12.30 + 1.07 11.80 + 1.25 1=0.961 0.316
APTT(s) 30.22 + 4.01 31.70 £ 3.57 +=0.823 0.372
INR 2.71+0.38 2.85+0.28 1=0.369 0.718
Chikl-Pugh 734 (5] x'=0.892 0.344
A 34 35
B 1 3
FARIFA () X=1572 0.456
JarEBYIRE 20 27
s iinol] 3 9 7
A IR 6 4
JFFT T BELUBE RS 1] (min ) 23.86 + 1.33 26.14 +2.07 =1.581 0.189
A i (mlL) 278.61 + 81.53 251.66 +73.11 1=2.213 0.094
JibE TNM 23381 (f51]) x=0.226 0.634
[+1 29 33
m+vV 6 5
FARB ] (min) 138.75 +9.28 129.43 + 11.02 1=0.441 0.667
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22 EBHFARBFAakLE

ARG 1 KB Simvastatin 20 8 % B 2H 39 ALT
[ (389.4 +80.7) U/L vs. (612.7 +93.4) U/L] . AST
[ (293.4+87.3) U/L vs. (577.2+79.5) U/L] }% [TBIL
(18.7£2.6) pmol/L vs. (32.6+3.1) pmol/L] i 35 [ A%
(P <0.05,8 1), ARHj Simvastatin 21 -5 %§ B4 ik
R ER IS 24E L (P> 0.05), Simvastatin
2 ALB /K- FG B4 H 4 25 5 oG i L (P >
0.05).
2.3 B K AT AR KPR
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O R ZH
M Simvastatin 4]«
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AHT N AR AJF
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0.37)vs. (5.70+0.41) ] .INOS[ (3.78+0.30)vs. (6.21+
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KOV (P < 0.05,P <0.01,82), BAAT
VI 989 I F- mRNA ik K LA, 22 5 R4
HX(P>0.05),
2.4 EH ARG fF MDA F= SOD R rbsx
Simvastatin 20 &R J5 %5 1 K M 3§ MDA [ (7.16+
0.78) pmol/L ] FLXF HRZH [ (14.90+1.02) mol/L I, 1L
5 SOD[ (113.56+2.34) wmol/L ] v % AR 2H [ (82.33+
2.75) wmol/L ] i@ 3N (K13) . ARFTHLL MDA .SOD

DX R
= Simvastatin 2

TBIL( p,mo]/L)
-
[ (=]

o

AT ARG AT ARG

WL ELEE, P < 0.05,
B 1 XtERZEA0Simvastatin 22 EE AR FFIhEELLER

Figure 1 Comparison of postoperative liver function between control group and Simvastatin group
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Figure 2 Comparison of mRNA expression of inflammatory cytokines in liver tissues of patients between control group and

Simvastatin group
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BEAEAIFSE FBA , 76 JFI0E TR A, 40 it ol 40 fih % 4
H i % (reactive oxygen species, ROS) A1 M2 B H
J (reactive nitrogen species, RNS) &) R , 524k
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Figure 3 Comparison of serum oxidative stress levels

between control group and Simvastatin group
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Figure 4 Comparison of CHOP expression in liver tissues
of patients between control group and Simvas-

tatin group
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