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[HE] BB IR N2 SRIRE K E CCl, IrEck Rat: g e m ., Ak % 20 Rk
Wistar K FREHLA AT AR CCL A, 41 10 B, 553 10 FUEME Wistar KR, 8 a2 244 15 17 77 56 PR LU IR
RS, AT H SR Nif2-tk 845 SHERRIBMFEIL R K, EH CCl, + Nef2 BG4, R R4 # k45
T 1% RILAEE -80,3L 4 d,CCL, Z1H Nef2-tk 35 ZHHIKLS T 1% RILALER - 80,41 4 d, 55 4 REAT 1% R IR
-80 30 min J5 , K4 T 7. 5 mg/kg CCl, ,24 h JEAbSE R, M2 M5 - AST ALT F1 LDH (197K, 43 5030 52 Ak

41k MDA [GSH (GSSG HI & i, 3F 118 GSH/GSSG FufE . B BUITAR A1, % MG 5 L U1 A HE Ye i 562 B
BE NN AR BEAR L, SR AR IR A L, CCl, A R BRAY ML AST, ALT Al LDH (197K 701 8.7
(P < 0.05) ,Nrf2-tk FF 41K B AST,ALT A1 LDH MK IR B REF & (HEF LG E (P > 0.05),
AR MDA i A& GSH/GSSG HUE /R Nrf2-tk H& A4 R UAT SAR CCL, i A g oo AR 45405 An 2 I HJk
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Effect of Nrf2 signal pathway on acute hepatotoxicity
induced by CCl, in rat
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[ Abstract] Objective To determine the effect of Nuclear factor-erythroid 2-related factor 2 ( Nrf2 ) on acute
hephrotoxicity induced by CCl4 in male rat. Methods 20 male Wistar rats were randomly divided into control group and
CCl, group, 10 rats in each group, another 10 male Wistar rats were transgenic rats microinjection through the carrier,
obtained the Nrf2-tk gene integration and specific transgenic rats, as the CCl, + Nrf2 integration group. The groups was
given 1% polysorbate 80 for 4 days,Then the CCl, and CCl, + Nrf2 integration group were intraperitoneally injected with a
single dose of CCl, 7.5 mg-kg™" and were killed 24 h after CCl, injection. The serum chemical parameters including
asparate aminotransferase ( AST) ,alanine aminotransferase ( ALT) and lactate dehydrogenase (LDH) were measured. Also
malonaldehyde (MDA ) , glutathione ( GSH) ,oxidized glutathione ( GSSG) levels in the liver as well as glutathione ( GSH)
/oxidized glutathione ( GSSG ) ratios were detected. Histopathologic changes in the liver were examined. Results
Flgeneration TK transgenic rats in liver and testis and other tissues and organs were not detected the transcription of Nrf2-
tk, indicating that Nrf2-tk expression in tissues is specific good. Nrf2 significantly reduced serum AST, ALT and LDH
levels in a dose-dependent manner. The results of MDA levels and GSH/GSSG ratios in liver and kidney showed that Nrf2
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reduced CCl,-induced hepatic lipid peroxidation,and ameliorated glutathione depletion. The histopathologic results showed

that Nrf2 restrained liver and kidney damage induced by CCl,. Conclusion

acute hepatotoxicity and nephrotoxicity induced by CCl,.
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1.1 FF{LER

EPLA Nef2 Z2 5 BB, R BT Nirf2 158
BEPL R, KEPL A Bactin B8 [ FT 1R I [ 55 [
Sigma 7 ] , Lipofectamine 2000 & Fi/A&, MTT #3A ,
HapE Ak SP i &, DAB & 75 & ¥ A db 52
A2 A W H R 2 D, PLLk B R 5K 21 ik RPMI
Medium 1640 £5 =3  pSV2neo i 2% i 47 W F 36 [
Invitrogen A H) \PTC200 PCR ¥ #44% , Westernblot %
B, 2 L UKW H 26 [ BioRad A W], 3 F i
1S, Wi B % 2% , 24 LA, OMEM £ 3%, DMSO, %%
WA
1.2 KR Palb/Ealb 3R 3 Nrf2 #fk Rk

ABIFFE R R BRI & RS 351 (ALB
gene promoter, Palb) 5 {if F Palb I Ji () 3 5% +
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BN N2 1y ak, 5l #E T PCR BRAG Y &
Kozak FFHI Y Nif2 5 A& 1% 5 51 By Nef2 4 2 30 4
pLLtk 5 pLLtk cut, ¥ 4440/l HepG2 5 HCI11, it —
AR T RIK,
1.3 XRSCIGHK N FE M ARE R

JH marker ZE7E 6 fLIRTT 5 B S R RA 2k, K291
B 0.5 ~1 em —I8 RS L, BB 2 5
2, TEHINALY S x10° AN4HE 24 h 5 B it
KIEH THG ML, H PBS VEAIMIUE 3 X,

Nrf2 can effectively protect male rat from

Nuclear factor-erythroid 2-related factor 2 ( Nrf2 ); Transgenic rat models; CCl,; Acute

FBRRIF A 4RI, I A Nef2 3 KRG G Il 1 RS 57
BN 37C 5% CO Bi3e4d , 8555 R, [ HE
S BIEE B
1.4 Nrf2-tk FEE KR4

P 7 ~ 8 JEIAY Wistar KB, HEPE, 320 H 1y
b 3 4 3 ) A8 525 B W R A R R [ SCXK
(50)2012 —0001 ), PEHEH H AR pLLik , 2553 Wi b
alifl, e b DR A B R AR R R, 3R
2T HIFER Nef2-tk #4557 KB M E R K
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2, ARA 10 H BRI ) Nef2-tk 536 PR R R,
YER Nrf2-tk B854, VRIS BALER KA T 1% B
11 5LHE - 80,354 d,CCl, 4070 Nef2-tk A A ks
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1.6 HMIEHR

LKA T CCl, 24 h J5 B 3 2K B I e ik
UL, 1) 4 107 , 0 5 07 b 2% F8 R AST  ALT Al
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B TR, 43 T H 50 mg ZH 2 HIMEA 4500
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e HE LA M) B HE Jefa 6k BB T
NREE T HIE 2 2 s B AR Ak
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SCREE I x + 5 7, SPSS 18. 0 SEit2#4K
4R FH PR 2R 7 22 40 W X T A5 S 6 B s A T 0
P <0.05 MChESABSGITFE L,
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2.2  Western-blotting 434
Nrf2-tk # 3 H K R A9 &
(341 2, 4 R .7

SEZI R T
FURR LN R SR AP I [ %

Al AL DL B R EGER N+, Real-time PCR
AT LR K B Nef2-tke (9% 51, BRIP4 S8 LA L
Ml 215 45 B B kil 2] Nef2-tk (4 5% 5%, 1 B
Nif2-tk HERIE BA RIF 9 2UR: Pk, H Nif2-tk
Pt £ ST AR R tkSF1tk455 KBTS F R4 T
KA LH L2530, % B Nef2 -tk 7E 543 52 J5 240 it

MR Gk, O8NS SN A B 55% ~
75% (K1),
7 08 9 10 11 12 13

400 bp— —390bp
300 bp— — 260 bp

.M. :100bp ladder,1;
6. HC-11 4 ( RA¥EYy) 7. HC-11 555

ZEENTIR 2 . Hep-G2 4 (A 45 3% ) ,3 . Hep-G2 4
pCMV-tk,8. HC-11 #53

pCMV-tk 4 ; Hep-G2 ¥4 pLL-tk,5. Hep-G2 5 4¢
pLL-tk 9. HC-11 FE YL pLL-tk cut,

pLL-tk cut,

B 1 Real-time PCR 43#HT Nif2-tk mRNA )ik
Note: M:100bp ladder, 1: blank control, 2:Hep-G2 cells ( without transfection) and 3 :Hep-G2 transfection of pCMV-tk. 4:Hep-G2

transfection of pLL-tk, 5. Hep-G2 transfection of pLL-tk cut, 6. HC-11 cells (without transfection) 7. HC-11 transfection of
pCMV-tk. 8. HC-11 transfection of pLL-tk, 9. HC-11 transfection of pLL-tk.
Fig.1 Analysis of the expression of mRNA Nrf2-tk by Real-time PCR

2.3 Real-time PCR &R 2R

BH X6 B8 K7 pCMV -tk , PLLtk 5 PLLtk cut %
Yt Hep-G2 #iffiA5 390 bp AY Nrf2-tk DNA 4753
B %At , T BA 6 BE A B Y Hep-G2 41 JfL A1 25 (4 Xf

MW RE Y 1S 2574, HC-11 255 L 5 X
FHME TR pCMV -tk 5 J2 41 H 2 390 bp 19 Nirf2-tk
DNA $5 P18 25747 . 495 bp XS HRZH GAPDH 4%

TR AT A0 RE A S 1 B, 25 0 BT, R W] ks

pLLtk 5 pLLtk cut HA Nrf2-tk mRNA 2H 2345 54k
B SRR
2.4 3AXRMBENISIRER

CCL ALK R&H ke T cCl, 7.5 mg/kg Ji, 1L
1 AST,ALT, LDH 7K-F-FH&7 , 50T B2 L,
EREAGITFEEL(P <0.01), 5 CClL 4L,
Nrf2-tk 55 3E K 4 AST, ALT, LDH /K- F-BH B T [ (P

<0.01) (1),

R 3 AURRME A ARG (2 £5)

Tab.1 Biochemical indexes of serum in 3 groups (x +s)

2H 5 n AST/IU/L, ALT/TU/L LDH/IU/L

X IR 2 10 102 +19 38 £5.4 251 +53
CCl4 40 10 1163 +393 a 1748 +402 a 3273 +£1082 a
CCl4 + Nief2 #4540 7 204 +104 b 158 +104 b 1293 +301 b

SR IRA AL a: P <0.01;5 CCl, A H#,b: P<0.01,

Note: Compared with the solvent control group, a:P < 0.01; compared with the CCl4 group, b; P < 0.01.

2.5 3 HAXRAFAE MDA 1 GSH/GSSG HILb &
SR BRLL RS, CCl, AT 24 (1) MDA
JKF-B B THE , GSH/GSSG H Il i R I%, 2 5 HA
GiteEE L (P <0.05), 5 cCl, 4, ccl, +
Nrf2 BRe g IFHIE 20 20 MDA 7KFBH 5T e, A 41
H GSH/GSSG LAEIA T, 22 R A it X
<P<o.05><%!é2)o

F2 3 AKEIFNE MDA F1 GSH/GSSG . fi
Tab.2 The ratio of MDA and GSH/GSSG in liver of 3 groups

21 51 n MDA/ pumol/g GSH/GSSH

pEaSaIp o 10 0.26 £0.12 5.74 £0.62
CCl4 4 10 0.72+0.27 a 3.83 +0. 83
CCM + Nef2 BEYL4 7 0.47 +0.12 ¢ 5.47 +0.74 d

T SIS IR LS a2 P <0.05,b: P <0. 01,
<0.05,d:P<0.01,

Note ; Compared with the solvent control group, a; P < 0.01; compared
with the CCl, group, b: P < 0.01.

5 CC4 A, c. P
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M, CCl, + Nrf2 5% 4 20 R BRI s 22 W kel 8,
BT R,
2.7 HLAFWE

VAT A R BRI 6 0 35 AT, i 4 21 L)
rh SR KA TG 2 2R IR ) U SR IR HE S 4

FHES B 55 | AR A DL AR P IR K g i A8 4 ( (8]
1A) . CCl, 41 nT MER AT L LU 15, T 4 e o <
BRAEARE , LUF /NI v e 8 Jik O vhocs 3R 3E , IE /N
AT LA IRBE X, ] WL 2 S A JH T4 (& 1B,
D, 2A-C), 5 CCl, A, CCL, + Nef2 354
JIFE 200 L 45 ) 0 R R B A T, AR MR SR SR A B A b
HAREBAL T cal, (K 10) .

2 3HREUTHSYRERY] T (HE x40)
Fig.2 Pathological sections of rat liver tissue in 3 groups( HE x40)

B3 CCLARBITHLUREIYI RSO kR IRAE , SR AN , A U8 T A A7 1 T AR A . (HE x40)

Fig.3 Rat liver tissue pathology in CCl, group: Point or focal necrosis, inflammatory cell infiltration,

cell apoptosis and proliferation liver cell proliferation. (HE x40)
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Y IR R 5 2608 I G 3L R R R, Ik — 2Bl ik
T CCL, 1755 Nref2-tk 57 356 R R BRS04 4, 1
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BRI ER
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JEED R EA T R AR 2L Bk 2 3B, R 3 Nrf2-tk 76348
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JHRE A5

25 Lk AR IS A 5 49 B A 25 S, BT LA
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