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Abstract
AIM: To observe the pathological changes and
investigate the relationship between hepatocyte
apoptosis, cytochrome P4502E1 (CYP2E1L) and
oxygen free radicals in alcoholic liver disease
(ALD) in rats.

METHODS: Ethanol (400 mL/L) was admin-
istered at 8 g/kg body weight by gavage twice
daily for 8 weeks in the ALD model group, and
the control group received isovolumic saline
by gavage. By the end of the eighth week, the
serum activity of alanine aminotransferase and
aspartate aminotransferase were detected by
automatic biochemistry analyzer. The pathologi-
cal changes in the liver were observed by light
microscopy of HE-stained sections; hepatocyte
apoptosis was detected by the TdT-mediated
d-UTP nick end labeling (TUNEL) method; and
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expression of caspase-3 in the liver was detected
by immunohistochemistry. Expression of serum
CYP2E1 was determined by polymerase chain
reaction, and maleic dialdehyde (MDA) level
and superoxide dismutase (SOD) activity in
serum were detected by the thiobarbituric acid
(TBA) method.

RESULTS: TUNEL-positive cells were located
around the central vein, spotty and focal necro-
sis area in the ALD group, and Caspase-3 was
observed around the central vein and areas of
hepatocellular necrosis. The apoptotic index
(AI) and expression of caspase-3 in the ALD
group were significantly higher than those in the
control group (Al, 6.2% + 1.7% vs 1.7% * 0.8%;
Caspase-3, 66.7% vs 9.5%, P < 0.05, P < 0.01). The
allelic frequency of c1 and c2 subtypes of CY-
P2E1 gene in control group was 91.6% and 8.4%,
respectively, and 53.4% and 46.6%, respectively,
in the ALD group. There were significant differ-
ences between the two groups (both P < 0.05).
The serum MDA content showed a positive
correlation with hepatocyte Al (r = 0.644), and
serum activity of SOD showed a negative corre-
lation with AI (r = -0.511) in the ALD group.

CONCLUSION: Chronic alcohol administra-
tion induced ALD and liver dysfunction, and
increased hepatocyte apoptosis. Rsa [ and Pst
[ restriction fragment length polymorphisms
(RFLPs) were related to ALD in rats, and the c2
gene might be related to development of ALD.
The MDA content and SOD activity play an im-
portant role in the process of hepatocyte apopto-
sis and lipid peroxidation.
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BH: MR KR BHETFRALRELSTF
K, witmpeA 5wt e £ P4502E1 49 &
K AR Fa B0 E B

FiE RIEME R EH & BT K R
A AL T EHMS glkg, R N2REF &
48 wk, MRBALTEEWARLKET. &£
58 wkk, WEMAL N RBREHEFEE, A
JRAL K 3% 4738 i (TUNEL) ) A 20 A8 =, A
e, & LBAR B A AT 20 4% P Caspase-3%& &) & ik,
A8 APUEMALTRASTH 4%, A
PCR:EM Z I am e & £ P4502E1 #9 A A & ik,
53 A BRAK B £ B ik (TBA ) A k"2 A
ACEE =M TAT LR A7 B (MDA)W 4 fe il
FACH HALHE(SOD) R 7% 77 .

HER. BAMRATHIFMEARN S, &
SAAEF RHRAE . SRR RTEK;
Caspase-3 &5 T W S 3 bk BT 40 fl 3R 58
Sk B ) 4 0L B P AR LRI dm LR T A 4K
(AD)F=Caspase-3%& & & A 5% E W 2. & T 4 1R
20(AL: 6.2%+1.7% vs 1.7% % 0.8%; Caspase-3:
66.7% vs 9.5%, P<0.05, P<0.01). CYP2El &
iR AR B R R A 91.6%, c2 38 B IR &
8.4%; A LAc 1 L W IR 5 4 53.4%, c2 & H R
F 446.6%, A B F M EF(P<0.05). KHBE
HBAKR R AMDAS 3 m(41.53+£7.43
umol/L vs 15.724+2.06 umol/L, P<0.05), SOD
751 FH(353.124£61.02 kU/L vs 636.82+
138.60 KU/L, P<0.05), 5 i A& LI I AT 4m At JF)
TAEE A AR = 0.644,r =-0.511).

Lt KB AE BN T 3] A2 KRB A AT
Ja B BT fe BiAh, BT fm e B = IR 3G m
CYP2E1 % B Pst | ARsa | RELPsL iB A5 AT
Tl %, E 2R B TS K RIE M 9% 69
K AH K. MDASEFSODE /1 f£ iBAF AT
S 0 m LR it A2 RS it BALRR A
BEZER.

XEIA: TEREEATR, AT Caspase-3; 4Hjl
B FPA502EL; SR B, JRALARIHIR T, s
i TR A B =R
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PERT 98 i 5 S5O 45 5 10 28 2 0 DR, 3o e 3
ARG = A FOAR T I R b= A AR L 2

YRS T P9 110 R 32 D DAL YRS A JHF P R
=R WA, CYP2EL 4 iU {4 EP450()
WiRs SR, e dE o B A B A g 2
T A, b RS T T A 3 R LA
AR, A AN LA RS 1k S b R 4 52 2
TR FRATTI R HE T O VR B
R BRI 40 M T DL S 2 B o
ICYP2EL, b iS5 R ZEALDIIYEA,
A Ja G RS W K a Ty B ARl s b

1 #RRTSE
1.1 H#t & Wistar K iU G K4 B2 24 B sh )
RHR AL, A5 22214209 . JEA7 40 UsET:
KR A & AL A2 S AR H R E R A ),
Caspase-3Z [Pk, ENFAISABCHR AL
Ge o 3R A S (RO LAY TRE R A ),
CYP2E151¥). PCRIXMNZZ . ANTP. Taq
M. Pst 1 FlRsa 1 WYIEECRIE 5B TR R
AT, MDA RGER ALY AL (SOD)
TR (P s AR BR A 7). K870 K BB
BLA» 240 X IRAL33 3, BERIZA37 0. Bl sh
T LIS glkg, FERA2UGHE H &8 wk, X R4l
PR K. A BYOK, TS
YIGRL. SERS wkoAK 413430 BRI 5 R Ifi (4
LI VKR A FH ) AR 8K SR (5 23 40 g/LH
T[] 5, 53— 2 R ).
1.2 7% XHTUNELEL. 4l 1bik(Caspase-3
R 10 5 )RR T A0 P, P C RN D
E A (1 2 PASO2E 1 R 2, FH AR AR B L 2 1
(TB AL & M MD A 2 i 5 T e 4 A0 1
10052 SODIIIE 7.

Bt S SPSSE# MY, Hi4li Limean +
SD# R, HEATBIN 36 7 26 Ay K 36 3 T, P<0.05
H PR AT S 2 S

2 BR

2.1 FFRELR LR 9% B8 S 5 R MR 4L I B 45/ R
W, AN e, BT OIS AN A 1 i
F AR T WL RUIR M ERBE, 0] A BT 4 A
LA g bk O 0 S BOR AR HE S, SR A5
T, AT AR IR R (B AL, B1). BEALA]
TR AN PR BOAE o A F R SE R, A
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T BGET A | EEF ¥
‘.I 4 5 L] 5 OA IR A it @
5{‘., g o 2% PEYSrrs
! '.’:I‘l"l_r't .=_._rh"_l.*'.r‘. ."‘. w7 ik i L ALD
e‘;.;}...; P AL X AR ALK
£ LA e O L N
{ ( 'if.ll.l 'l."h'l-.‘ i JELR T B3 e
o 1 ‘f‘q h'a PRl ol “." CYP2E1 & B Pst
ol ‘ Vi (Lt | ZRsa 1 RFLPs
ls-.i_'.'t' N o u:"_‘ e AT 5 A
B R g X %, b2 A BT

B 1 REBEMEIR. 1: FFHRZNES(HE X 100); 2: FFAIME T (X 400); 3: Caspase—34E 1315 (SABC x 100); A: X HEZH; B:

TRIZE.

J& 2, FLALT /NSO MR IR BE X J
o g K R B, G HECZE A DLl ML T Cas-
pase-3 8 [ 1250 A T v S bk A 4n i A
B L ) 40 e T . R AR TR A
T AL 2= 7 W (P<0.05, £, EA2,
B2); tM 2 Caspase-3 85 [1KIA M W m T X%
WA, 2250 B F M’ = 20376, P<0.01, £,
A3, B3).

2.2 FFLR4R 40 R &, PASO2E 1 ¢ 2L B 9 5 R4
550 BRAAH Lo 1HE DR S % W 4G B A1, c2 Bk Rl A e
WAH &, L2 AT i 22 5 L (P<0.05, %1, [E2).
23 RAMmFFARE BMARMIMIEALT, AST
5o ALA L8 TEaE, PALAH B B 2 v
(P<0.05, 1), BERIZK R IMEMDA S & b4
SODEPE M FEAR I =, S48t 7o T2l %
Febr 2 04T B35 1 2 5(P<0.05, #&1), Bfrbrz
5] S AR 2 (P<0.05, r = -0.582).

3 1ie

RS VE I 2 Fi8 H T 0K B Nk 8 3 B0
JH B3 55 55— R B AR, 0] 43 Ay 0 AR P A T
W~ DR VENR DT ORGP L ORGP AT
Y AL AR PE T A0 SR S A1 3 A 5t 36 W
RS 2 JH- 40 PR — Rl 205 5 7, Ab7EAL DI
KA BRSO R EERY. 40 T
(apoptosis) e F A P 4/ PR 25 i i 4t i P 47 (1) 4
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&%, Caspase-3FRIAFIEHR

E=Tn Eich| XRLE
Al(%) 6.2+1.7° 1.7+0.8
ALT(U/L) 107.4 +16.6° 484 +105
AST(U/L) 232.1+52.9° 1029+ 141
SOD(kU/L) 353.12+61.02" 636.82 + 138.60
MDA(umol/L) 41.53+7.43° 15.72 +2.06
Caspase-3

(=) 10 26

(+) 13 3

(++) 5

(+++) 2

TIEHE (%) 66.7° 9.5
EREBER

Alel/et) 8 25

Blc1/c2) 16 5

Clc2/c2) 6 0

Ale1/e1%) 26.7° 83.3

Blc1/c2%) 8.3 16.7

Cle2/c2%) 20° 0

c1(%) 53.4° 91.6

c2(%) 46.6° 8.4

°P<0.05, "P<0.01 vs WIIBLA.
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B KV RS BE O L
EHEIF K. B
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B PR R AL S A
EXi

2 CYP2EI: #—
HERN AR,
I B8 fo 5 1R L A2
R A
KB, 3R KK
F ARG R E
AR % B 2R A
ShiE S R EHF
). CYP2E1 % %
Jo & FP45060 T
BiFFH X, A
3E T B B AL B A
i EPREE
YT, h B AR
VAGER Y &
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i R OC HL A, A T A R )T R S R T R
I T B 10 D R R 2R 1, FRAT VA I 1 ik T
ALDK BB, FFAF 50 AR 2R 20 K 54t it
PR T 2 3 v TN IR AL, 2 e o A T s
Jitrh, AR R 2, R TN R ARER
DX R Frb Je i Bk R L, 9 L4 i 8 TR R
5N 05 1K 42 B DA G, b SCHR[9]4kaE — 2L
DRI b ] AT 2R JH 440 0 1 A B A T i
WL, PR R R, S EALDRR A
KIE.

Caspase-372 J# T [ H EHAT 2 I FL30 1)
M TR S B A RO AR TR A
R TR 5 2030, SZ M VR PR L il
KRG T AL ARG RPN A" Wos i
P Hrb B ARS8 T ARG, PTIR
g —AMEIR. HiCaspase KKK - 1
I 2 0K S WY I . A A g I D) Rl R
Caspase-34bFHZ 0L E, ANF A g2 51 YD)
H#|Caspase-3Mf 5, MIfiiECaspase-3; iH1LI1
Caspase-3 X E— L VJEIA R Y, FEE A
LRI D) BOR, S 2 4 ik 2B T2, TR,
Caspase-3FR A SET - FBE. HHIX J-Caspase-3
PR 1 JH v 3 (0 3 SO R 3 B oAb g T
ERIAE PR P S R A R R b B AH LR R
TR /D FRATT I Ik G 92 21 Ak AR I e T TP R
JHF99 K BB 7R F Caspase-3 85 [ 36 A 3 .

41l o (%, 25 P450(cytochromeP450, CYP)/&
LA =TT i o R R P s 2 e
A, MR R R R —, Hrh g
1, FZP45S02E1(CYP2EL) L L BEAC M % ) A1 5%
CYP2E1E—Z RN A B, o SRR 3 21 7,
A& Z DhRe AU i, LRI /KP AR 5 AR
P AH O HLSZ AR 9 A0 22 DR £ s, an L
. AR KOWE R ) 2 3 EUA N CYP2E 1K
B, AR RD T 5 AR AS B (1 R IA 5, I
NFUK R EICYP2E 1 iy S 3 PR 41, 5 B
FiA7 CY P2E 1 (A6 4 A6 N A Bl 40 v 4 e+ 1] )
WA, BT IC Y P2E LN A BLAT BB S
. LFEEE A CYP2EVE AR Y, X
MHRIEAFHFER. LA CYP2ELF
EEPRIE . i LR FEAR IS, 8 i 35
m RN A FHPF (1) 2803 sl Rs e 896 5 a8 B 3
CYP2E1IG M, 24l £k F e vy i, T3 ik
BE5RCYP2EL U FE R # sk CYP2E1 mRN AR
PR LA PE R =Y. CYP2EL A H RN Z

410 bp

14868

B 2 BIRE. A: PCR7Y; B: Pse | figtT); C: Rsa 1 L.

JR T, T BE S T A A P A RS P R
5. Tsutsumi er a/" % FAS RS P 95 5o
FICY P2E1 LK R BEATIIF 9T, 7 IW 84 %38 K5 1 T
I KT AT 2SR TR, 12 R AT L fgk kT
W2 R £ AR 4 =2 £ LA, N he2 3k
PR P 95 1) 5 8 v mT B ke e A . A8k
IR 9T, B ZE Fh ABE DR Y 1526.7%, BHEIA
H53.3%, CIFM 520%, Mlcl3EEMR N
53.4%, c2BEDRMZ H46.6%. X M2 p AJE R A
1783.3%. BILIHAL 1726.7%. Blc1FERATHR A
91.6%- c2FEDRIMIH N 8.4%. A7 21 15 %t HE 41 AT
LE, c13E PRUATR W 5 BRAIG, c2 SRR W) B T,
H 2R G024 7 X (P<0.05). Kk, #EEc2t
DAL ST P JF 99 1R R rpke — s A
AL B (oxidative stress) i P4 (ROS)
B R4 A ) B e e 2 53R 1K) K e A
A3 (1) F BERFAE. A T 22 AT A A ) o ik
D R A N B0RT 5 S 4t i Y AT PR ol A Ol H
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B, SRR P T — B HROSHIHT
ARG, FE RBP4, SODZE
PR 5 o EE BRI 2 —, /IS FRROSH
H—IEB 2. EEE RO, KB 1RO, H ]
FAR Oy Fomb g U B B 5, 7 kAR R i
AALBU. AR 400 mL/L ZFEHE S 8 wkm
Al LA H 2 T 4 M3 MDD AR S8, T
SODH W F#AI%, H. & IE WX 4l b %= 57 W
Frk, LW SR RE S 3 PR A T T A
er=s 2, 1 5S40 M TR R A OG K
SUHEWG ) K A P e sl T P ek, S A
JRLYE TR S AR K

DSV YN I YN TRTLE T i BT
WELhfedndn, FFapeiE - 140, CYP2E13
KPst 1 J¢Rsa 1 RFLPsY LFEYERPRA X, H
rhe 2 35 DA AT R -5 K R0 RS M 08 1R R AR O
MDA 5 FISOD 3 AE PR P -9 1 JH- 4t 1 17
T I 8 R et A A 5 v R B A .
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