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Protective Effect of Zhizi Dahuang Tang on Carbon Tetrachloride Induced
Acute Hepatic Injury in Mice

LI Lun, ZHONG Wei-chao, LIANG Wei-hai, CHEN Yu-yao, HUANG Shao-hui, LYU Zhi-ping "
( School of Traditional Chinese Medicine, Southern Medical University, Guangzhou 510515, China)

[ Abstract | Objective: To investigate the protective effect of Zhizi Dahuang Tang (ZDT) on carbon
tetrachloride ( CCl, ) -induced acute hepatic injury in mice. Method: A total of 72 KM mice were randomly
divided into normal control group, model group, bifendate pill group, ZDT low-dose group, ZDT medium-dose
group and ZDT high-dose group, with 12 mice in each group. Bifendate pill (0.2 g -kg™') or different doses (6,
12, 24 g+kg™') of ZDT were given to corresponding groups by gavage for consecutively 5 days. The same volume
of saline was infused in normal control group and model group. All groups of mice were intraperitoneally (ip)
injected with CCl,, except for normal control group. Mice were sacrificed to collect their blood and liver
specimens. Serum alanine aminotransferase ( ALT ), aspartate aminotransferase ( AST ), liver superoxide
dismutase (SOD) and malondialdehyde ( MDA ) were detected. Histological examination was performed using
hematoxylin-eosin staining and light microscopy, and Bax, Bcl-2 and Cleaved-Caspase-3 were detected for
apoptosis by using Western blot. Result; Compared with the normal group, the normal group showed significant
increases in serum AST and ALT activities (P <0.05) and MDA content, decreases in SOD activity (P <0.05) ,
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hepatocyte deformation and necrosis, up-regulations in Bax and Cleaved-Caspase-3 expressions and down-regulation

of Bel-2 expression; compared with the model group, ZDT groups showed significant decreases in serum ALT

activity (P <0.05), and ZDT medium and high-dose groups showed significant decreases in serum AST activity
(P <0.05), and all of the groups showed significant reduction in MDA content (P < 0.05) and rise in SOD

activity ( P <0.05). According to hepatic tissue sections, all of the treatment groups showed alleviations in

hepatocyte deformation and necrosis, particularly the high-dose group, and all of ZDT groups showed down-

regualtions in hepatic tissue Bax, Cleaved-Caspase-3 expression, and up-regulation in Bel-2. Conclusion; ZDT

exhibits a protective effect on CCl,-induced hepatic injury by resisting anti-lipid peroxidation and suppressing the

apoptosis of liver tissues.
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1.3 {Y %  MICROMAX #I &5 3 0l (£ H
Thermo Jouan 2\ &) ) , Multiskan FC 54> I BX fiff 45 4
( 2 E Thermo /A F]) , Eclipse TS100-F %1 {5] & 5 {4455
( H 7 Nikon /2] ) ,N-1001DW %I jig % 2% kAL ( H 4
EYELA A #]) .
2 Hik
2.1 g dl Rk 72 R /N B AL
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%M E 1 h, TBST ¥E 3 ¥k, 1:5 000 7 B AR i
ALY AR G P, ERME 1 h, TBST 3 3 &k
o ER B B .
2.3 grits bt BE Hr e SPSS 13.0 St 4y
MRk hse i, 45 R DL x £ 5 FoR, 45 4 2 1] F 45 B
RZJE54H, UL P<0.05 W ESEGiT5%E L,
3 £#R
3.1 X CCl, i 5 2 A/ BLAY ALT, AST 52
M 5 IE R4 R, SR /N UL TS ALT, AST /K%
TR, B B ENGIT¥257 (P <0.05), Ul#
CCl, 755 20H: 45 403 1) A5 780 8 37 1 ) 5 B 24 6 R
SR B @ BEAIK ALT JKSF- (P <0.05) . SEARRUIE L
WOMEFRE 7 A A ALT 25 5 6 1 % ¥, AST
ERABEE(P<0.05), WK1,
3.2 Xt CCl, JF 8 2 vk I 405 /0 BRUIF 41 40 MDA,
SOD ByRZm 55 1E 41 b, B A 41 A /0N BB 41 4L
) MDA % 5 B i I & (P < 0.05) , JIFJE SOD 3% 44
BB FEAK (P <0.05) ; SBIRZ b A, FH M 25 1 R WL
JEFNHE F K 5 7 45 770 5 41 34 68 0 S R KO 41 4L
MDA & & LA S F+m SOD {f 4 (P <0.05) . HIBR
XU 55, 46 F 5 57 i 4 MDA, SOD 22 3 ¥ ¢ W 3%
P, RN T KRB & R SRR SR T2 5 .
W2,
3.3 X CCl, Frscact iF 8 45 /0 U 41 220 AR 1
M BFAL 4380 7 4 HE e (0 5 68 F i Ee, IF
AL /IN U223 B, TR /N 25 4 58 35 T 40 22 ik
SPIRHEF A XU A . BRI/ B /N i v e
Jok JE L B e R IR BE Al M S A AR HE B AN B
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F1 RFXEFGX CClL FSRAMMFHBG /AR ALT,AST 9
(xxs,n=12)
Table 1 Effects of Zhizi Dahuang Tang( ZDT) on ALT and AST in

CCl,-induced acute hepatic injury in mice serum(x +s,n =12)

U-L°!
205 Fl /g kg ! ALT AST
E%# - 20.8 £8.2 48.9 £15.6
HL TR - 209.6 £32. 8" 116.6 +28.0"
IR U 0.2 85.3 =31.6% 110.2 £25.9
¥ K7 6 150.3 +41. 5% 101.0 £20. 1
12 128.6 +31.3%% 86.5+19.1%%
24 108. 4 +33.8% 77.8 £19. 4%

HE:SIERHA LY P <0.05; SHAH D P <0.05; 5
WA L #) P <0.05 (% 2,3 [F)

®2 W®FXREFHW CCL B AMMHG /N RIFHZ MDA,SOD
JEM (x +s,n=12)
Table 2 Effects of ZDT on MDA and SOD in CCl,-induced acute

hepatic injury in mice liver tissue(x +s,n=12)

2H 5 Flit/g-kg™'  MDA/pmol-g™' SOD/U-mg "'
IEH - 3.10 £0.98 141.8 =11.5
LAY - 6.99 +0.85" 94.1 £14.0"
B XUNg 0.2 5.29 +0.90% 118.7 =11.2%
e F K& 6 5.85 +0.87% 108.8 +12.5%
12 5.18 1. 10% 118.1 £10.3%
24 4.63 +0.79% 126.4 =13.2%

B ] DLNKEIR SR MR . SRR R, FHPEZY
15 2R XU 2H FHE 1~ K 85 97 4% 571 o 4 20 TF 2 ZUR BE X
Sl /)N, A0 P K 7 e 5 B A5 45 2 A A TR A
AR, DIAE 7 R B 17 g 0] i 4 O AR el . DL 1
3.4 XF CCl, frsh 2Pk 46t 55 /N KU I+ Bax, Bel-
2 F1 Cleaved-Caspase-3 ik M 5 1E 4% 4 b
B FEARIZH Bax F1 Cleaved-Caspase-3 3% 35 /K B
B (P <0.05), Bel-2 3k 7K~ B @ > (P <
0.05) , 4B CCL, 51 % T/NBUF40 Mo =, S AR
PR, M 25 R XURR R HE - K 807 4551 i )
T 74 Bax fll Cleaved-Caspase-3 £ ik (P <0.05), I
I Bel-2 35 (P <0.05) . HE 5 K7 b i Fls
54820 F 78 Cleaved-Caspase-3 5 T 5 248 S fE (P <
0.05). WLIE2,%3.

4 itig
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AVIER AL B B AL; C KR SUIR AL D AE T R # 4 6 g kg ™' 4l
EMEF KRR 12 g-kg ™ 415 F AE T K% 24 g kg A (E 2 )
Bl ®RFXEHY CCL FEFBRGNMNRFARRETULHEN
(HE, x400)
Fig.1 Effect of ZDT on histologic change of hepatic tissue of mice
(HE, x400)

A B C D E F

= T ’m

Cleaved-Caspase-3 _— " - e - . Ii‘é

o ——————

2 |FKREFI CClL R MAFIRG R AEF Bax,Bel-2 7
Cleaved-Caspase-3 & B &L
Fig. 2 Effect of ZDT on Bax, Bcl-2 and Cleaved-Caspase-3 protein

in hepatic tissue of mice

®3 |FAREFHI CCL FBIRMFH G /NRBFIE+ Bax,Bel2
Cleaved-Caspase-3 EARIEM M (x 5,0 =3)
Table 3 Effect of ZDT on Bax, Bcl-2 and Cleaved-Caspase-3

protein in hepatic tissue of mice(x +s,n =3)

FilRE Cleaved-
21 51 b $7 . Bax Bel-2 eave
/g kg Caspase-3
EH# - 0.1820.02 0.44 £0.03 0.13 £0.03
iR - 0.46+0.03"  0.34 +0.04" 0.35£0.04"

T 2 XA 0.2 0.30+0.03%)  0.58 £0.08% 0.16 £0.02%

lEFK&Ewm 6 0.38 0. 03> 0.56 £0.052 0.12 +0.02%
12 0.37 £0.02%  0.71 £0.08% 0.10 =0.02>*

24 0.30 £0.03%  0.69 £0.09% 0.09 =0.03>*
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R B4 3t 2l P R 38 5 M R DA T A IS A4 B R 25 4, O
A 5 A% M DNA 28 K50 L0 456 450 1 A b F
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S Y AN R SE A T
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PR TE B P, I A EEARAR . 2 A0 A B A5 4
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PEA ML , M35 oh AST F1 ALT fi4 7H 5 Al DL it 13 T
A IRSEREE ™ . AL HE T K%
41AT LAREAIR CCL, i 35 20 M S 400 05 /0 BRI v o ALT
K, Hp 7R B R R T LR IR AST JKSF, HE 3t
6 1 L AN AT LA kg R e Sz Bl JE 2 4R 40 405 R
AN R A AR, 55 AL A H A, B X R N 4 2 L
A ZVIR BT DX IR /), 200 P A e A L 46 43 1
NGRS

CCl, AR ™= £ 19 B h 354 5 19 Ak 302
NN CCL, B2t Mo m EEZB Mgtz
— 100, SOD &k P KR A L M A R Y
YRRl 2 — X R 8 — E R IEE . Y
PRI, F R ERAE T 6 a R A AR i &
FEPE)oh MDA, P Ik SOD {if #4 Al MDA & & % 1]
DA A P B S5 i SR A R R T 422 S e R P 21 80 4
Mg pife " o A S PR A 4L, SOD i k] B
FEAIC, MDA 5 &5 1 35t i, SR, B8 K 8 77 Ak #8
41 5 EEAVAL A T DA B S BRI/ BRUIF 41 219 MDA
i, 4R SOD I PR, R WIAE T K % AT DL o 42
HEHFWEBT E KT, 9852 EUA R S 3500 I 5

N BESE # B CCl, mT L8| R B 40 e e
T e T Ry 2 Rl DR R — P 40 i
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I D IR N N SRS R A N7 g e R B A A € N
PR RN 25 i 51 S . Lo IR ik 12 52 £ b 3L ] i
i, Bax Fl Bel-2 J& F 2 42 I, o Bel2 B
BN ML UR T VE D, T Bax U2 4 U T AT
Bel-2 AT 5 R T Bax JE A 44, W 5 Bax #H X} &
5 T Bel2, ) Bax [A] — 5 1 (4 $ic it 14 2, DT 2
YA MO T 50 A0 SR Bel-2 AH X & T Bax, T #E B
B Bel-2/Bax F A I Bel-2 [F] = B {4 1 4
Z, TR g Tt Caspase-3 1E N
Caspase ZJG 8 53 P HAT AN MR T 10 SC B 2 — , 2
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SO ) b AR PR 2 U 2 Caspase-3, 22 Ffil A 3R
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WIS 8 15 5 ¥ T % Caspase-3, 28 87 U 1 4k i
Cleaved-Caspase-3 , 2R 5 24t Z F &5 1 ,BH I DNA &
1l R 2 A B T R A A R AR A B ¢ B
T, I, Cleaved-Caspase-3 7] £ J 3] Wr 40 i I8
TR EMER A S R~ AR R, 5
BERVZH 8, 08 1R 8 7T DL B3 Bel-2 (9835, T
J& Bax Fil Cleaved-Caspase-3 F) 235, M1 #11) i 40 Aty
JHT o RWINE KB AT LU 6 240 M08 T ) i 42
PRAP I 2 B 45 0

HEE AN AR T R AT AR T AR BR
Wz g, A BB ) LLAS J7 iR 97 1 B, O o R
MR E . TR T S EOE O BRET, KB AR
R, TR YT A R AR I A T 2t e e
JHF & 0 H A B B , ks L T e s E R R . AR
S LAY S A B B0/ BT 8L IR KA 7 K
PRAFIP AL IR B AT 7 K 85 i B Bk, il 40
L T A D AR T TR 25 52 05 g 2 A FE AL B
A% HE T R 2 5 A7 18 HAR PR BT AL ) 36 75 0 —
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