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Antioxidant Effect of Soybean Water Extracts (SWEs) on Acute Liver Injury

induced by CCl, in Mice
CHEN Yu-sheng, CHEN Quan-zhan

(School of Biochemical and Environmental Engineering, Nanjing Xiaozhuang University, Nanjing 211171, China)

Abstract; To explore the protective effects of soybean water extracts (SWEs) on acute liver damage induced by carbon tetra-
chloride (CCl,) in mice. Sixty mice were randomly divided into control group, model group and SWEs groups at dose of 50,
100 and 150 mg-kg ™", and positive control group (bifendate, 100 mg-kg™"). All the mice were intragastrically administrated
the corresponding agents respectively once a day for 7 days. One hour after the administration, 10% CCl, 2.0 mL-kg ™' was
given to mice in all groups except the control group, with a single intraperitoneal injection to establish the acute liver injury
mouse model. Six hours later, mice were sacrificed, and the liver index, alanine aminotransferase ( ALT) and aspartate amin-
otransferase ( AST) activities, total bilirubin ( TBIL) and albumin ( ALB) level in serum were detected; the malondialdehyde
(MDA) and glutathione (GSH) levels, and nitric oxide synthase (NOS) activity in liver tissue were also analyzed. Results
indicated that CCl, significantly increased the liver weight, liver index, and levels of ALT, AST and TBIL in serum, MDA
and NOS in liver tissue; while levels of ALB in serum and GSH in liver tissue were remarkably reduced in model group com-
pared with normal group. Compared with model group, 100 and 150 mg-kg™' SWEs and bifendate notably decreased liver
weight and index, levels of ALT, AST and TBIL in serum, NOS activity and MDA level in liver tissue in acute liver injury
mice induced by CCl, treatment; Meanwhile significantly increased levels of ALB in serum and GSH in liver tissue. As a con-
clusion, SWEs has a significant protective effect on CCl,-induced liver injury mice, which might be related to the anti-oxidant
function.
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1.1 ##
1.1.1 Xz AHKshY R 60 Fik i g fat e ifE

PEERWI/NEL(20 £2) o, 1 H F L7 e i sh# ol
TAFRAEIRE Jy (24 £2)°C,12 h JBHR/12 h JEEE 1 =
WL E R, B R POKEER SN S d R TR
112 ERXA BNHEAM(ALT) A5 A
(AST) . 125 1 ( ALB) | N 1 ( malondialdehyde,
MDA) | i J5t B 25 i H ik (GSH) | — %8 fb & & i
(NOS) s (Bl & , ¥ 3 me at A= ) T
WFSERT 3 R AR AU W T e 5t T SRR R B, H b 5t bl

2GR, S H11020980 , 238 70 34k
[ = o it

1.2 ik

1.2.1 RakEHpHE&E KEHRG(HE45)

LI E LB 2=Be it it . B 50 g KGAES,
7£7K 500 mL 332 1 h, 7E 90 ~95°C F Al 1 h,
WHIG IS, BRI 3 W, A IR S e 78
RAGET AHRE 8.95 g,

1.2.2 #hhpuma sz 60 HE/NEBENL N
6 41,53 5 A I H X R 2 MR 4] SWEs (fIX, 1, &
F ) 2RI R4, SWEs it , rhv, 25 #1  4/
U945 T SWEs 50, 100, 150 mg-kg ™' ; fH 1
Xt BEZH /N BRUZA T B R WL 100 mg - ke ™' 98 1 5 1E %
X BEZH RIS R 2 35 2 T [ AR BRI K E S, B
WLIESET d, KRG | h 5 AR 45 45 25 4N
U I TS 10% CCl, 2.0 mg-kg ™", I % AL/
BRUE i T 5 TRV RO il , 25 AR K . T AR 7

BIE T E/NS R 2 IR
1.2.3 MERAB Zx LR/ RER 6 h 54
HRER L, 250 (10 000 g, 10 min) , JX F 2 1ML 7,
—TOCIKFEGRAT A o Wi s B Ab AL /)N B G 1 iR
WU R , 80V AR B K v e v, B AR IS PR
H AR ECOFE = P /IR E x 100% ) . B
JFZHZ 100 mg il A 9 f i () A= R K VKR 513K e
B0 (4°C,12 000 g, 20 min) B VSR ,4°C kAR
FE R G 6 R 5 77 vk 43 5 5 I3 ALT, AST,
TBIL ] JiF4H41 MDA, GSH % NOS 7K,
L3 HIESH

ANEUR LIS 8L LT ALT, AST Al
TBIL 7K°F- JFZHZ1 MDA [ GSH /K- K2 NOS 3if #:45 f
BIREE R A £« brifEE” (x2s) #R(n=
10) 2R A SPSS 13. 0 A7 BN 2 7 2253 #r, 43
Bl 22 5ok ¢ K, P <0.05 Iy 22 R BA ST
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2.1 KREKEYX2UEFBRGNREESHEL
EpA

1KY, SWEs Rz 15 A B X 2P T8 43 7
AT TG B 3 M ), B RN 2 /)N UM R 4R 4K
# 5 2E f TXE REZH (P <0.01) 5 BRI ZH A L1, 100
1150 mg-kg ™' SWEs K I XUk i 25 B A 2Pk AT
/NG JF EE R 4E 4 (100 mg-kg™'SWEs, P <
0.05; 150 mg-kg 'SWEs, P <0.01; BHEAHE, P <
0.05) . i 50 mg-kg™" SWEs X 21 45 445/ B
JH R £ B M

®1 XEKEYX S G/NREESFERHZM

Table | Effect of SWEs on body weight and liver weight indexes in mice with liver injury
2H 5 bl i IR ER
Group Dose /mg-kg ™! Body weight /g Liver weight /g Liver index /%
X i Control - 28.63 £2.01 1.31 0. 12 4.58 £0. 31
FE Model - 28.01+1.34 1.64 £0.15* " 5.86+0.33""
KREKEED) 50 27.25£1.22 1.59 0. 14 5.83 0.29
SWEs 100 26.98 £1.57 1.41 £0.11° 5.22+0.27*
150 27.43 £1.76 1.34 0. 12*%* 4.89 +0.36 " *
IZEXUIR Bifendate 100 27.55 1. 14 1.41 £0.13* 5.12£0.31°

AHXTTXFHRZH , * * P <0. O1 s AHXT TAEAIZH , * * P <0.01, * P <0. 05.

**P<0.01 as compared to the control group. ** P <0.01 and * P <0.05 as compared to the model group.

2.2 KREKEYX2EFHEG /R IMmF ALT,
AST ;&1 ALB  TBIL 7k 3 B9 £
2 FW, 5 X REA A Lo, A 7R A /)N BRI T
ALT AST 3% #1 & TBIL 4 & i Z 7+ 55 (ALT, P <

0.001; AST, P<0.01; TBIL, P <0.01) ,ALB &
BEW(P<0.05) , SHEALAALL,50 mge kg™
SWEs X 2t #6147 /N BRIl ¥ ALT | AST 3% 4 Al
ALB | TBIL 7K JC i 2 520 5 111 100 1150 mg+ kg ™'
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SWEs KI5k 4 XU b 25 B A 20 1 4 43 /0N BRL i 35
ALT AST 3E ¥ H1 TBIL /K- (P <0.05), WBETE

3% ALB % (P <0.05) . 1] SWEs %f CCL, Jifsk
NREMEF B A R ER .

R2 KREKERYXMRG/NRILE ALTAST,ALB 71 TBIL 7k 89 25
Table 2 Effect of SWEs on ALT, AST, ALB and TBIL levels of serum in mice with liver injury

20 5] H ALT AST ALB BIL
Group Dose/mg-kg ™! /U-L7! /U-L7! /gLt /ol - 17!
%f B Normal - 67.21 =11.02 81.26 +11. 89 37.21 £3.01 130. 09 +11.23
R Model - 211,12 £29.43***  172.45+17.76* * 25.09 +2.89 289.31 £78.12**
KAL) 50 200.01 +17.09 170. 09 +13. 34 26.78 £2.13 279.54 +67.32
SWEs 100 163.55 £15.31* 101.87 +10.22* 35.97 +3.45* 180.22 +19.67*
150 157.76 +20. 13 * 112.34 +11.05* 35.42+2.97* 167. 44 +20.52*
AR Bifendate 100 159.32 £22.56 * 95.73 £10.11** 36.88 +2.34* 166.78 +21.22*

AEXTFXFRBL, * * " P <0.001, " * P <0.01,* P <0.05; fHX FHAIL, * * P <0.01, *P<0.05.
***P<0.001,* " P<0.01 and * P <0.05 as compared to the control group. ** P <0.01 and * P <0.05 as compared to the model group.

2.3 KREKEDIMFRG/NRIFHALR MDA,
GSH 7k E K NOS &M

%3 R BB/ U500 MDA 7K B

NOS JEM: B 25 FIE# 41 (P <0.01) , i GSH 7K

BEMTIEFA(P <0.01) XA CCLRE 5[k
/NI H U RS N . SR AR L, K EK
P47 (100,150 mg- kg™ ) SLIEA UM U 1 25 2% fiff i
it CCL 5 2 1/ U 2L AR R OK T

x3 KREKRYIT2HEFHRG/NRFHLR MDA GSH F1 NOS 7K 1y 5
Table 3 Effect of SWEs on hepatic MDA, GSH and NOS levels in mice with liver injury

2H 51 bl MDA GSH NOS
Group Dose/mg-kg ™! /pmol -g ™! /mg-g ! /U-mg™!
%t H# Normal - 2.56 +0. 44 4.95+1.23 0.13 +0. 04
FEHI Model - 4.33£0.98** 2.86+0.76* * 0.31+0.08**
K KEEY 50 4.11 +0.36 2.95+0.44 0.29 +0. 09
SWEs 100 2.85+0.34" 3.75+0.87* 0.19 £0.04*
150 2.76 £0.64* 4.02£0.91* 0.20 +£0.05*
ARG Bifendate 100 2.69+0.24%* 4.54+1.01%* 0.21+0.03*

AHXTFXFRZL " P <0. 01 #HX FHEAI4H, * * P <0.01, * P <0.05.

**P<0.01 as compared to the control group. ** P <0.01 and * P <0.05 as compared to the model group.

3 g5t

CCL T8 B 407 sh i B R 2 HRPT- el
PR AR 25 i 2 B CCL AR TP 4L
BLlZ CCL 2 an et R P450 fRIUFH#E , 4 =
AHEAME (-CCL) ME AR (-C), 54
WG T it A8 A, i R R 45 # F0 B RE B 3040, 2 1
JE AW I A AR T ) B B, S ST 20 M 3R 5T, i K
P ALT, AST 33 9 Fof il £ 8 50 A I ¥R, o i ¥ v
BT R NI, 3 ALT A1 AST
T FIWEN T 2 S W S 4 P I SRR AR AR L AR
IR, CCL AR ZH /)N BRI T8 SXORT LTS ALT &
AST 3 PE B 35 7, ALB & i 10 35 N R, R B i A%
BT, T 100,150 mg-kg ' SWEs i &I CCl, fF
AR /N B 48 B s ALT il AST (1)
WP, R VE ALB &, 16 B 100, 150

mg-kg "' SWEs f& %38 13 411 1 40 M (5 K i PAS0 (175
P BRAG A A 3 0 7= A, ek A ol BEL BT F T i 5 2ot 4
AR5 7S 114 JFF 200 RS 2B AR | 3 Tl AR 3 45 S 3 )
JEFA IR BE , AT A 380 AR A0 A% 2 Il % P ) R, HL
HAUR 5 100 mg-kg ™R IUIEAHY . £ 1 8 EIR,
150 mg- kg ' SWEs X i 5 J FF 48 $0/E AR (P <
0.01) % % T 100 mg-kg " BRABUIG (P <0.05)

JFRIEZ AR 2T 2 (TBIL) R85 S HEk i) = 2245 1,
A5 AT S B HE I % Ak o3 b RN s S B A
JHFWESE B TBIL (968 1 F B, Bl TBIL KT+,
ARSI e BRI ZE /N BRI 3 TBIL 7K 0 5 7, 3t
B I 32 2450007 I 5 5 TBIL fRE 7 .35 TR, 3l
T W EARRIT A . i 100,150 mg kg™ SWEs
AR 2R 43 /0 BRUL S TBIL 7K 156 — 2 571
it SWEs et i35 CCl, S tE -t 43 /N B T
FE 53 AN HEE D RE , SR A AR D
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HILERGFITNBE . R MDA 7K fit 52 57 BT 20 it B i
Jo ik S Ak 14 588 55 R A2 1 R R o T SO 45 1 AR
. NOS J& NO & U SCHERE , NO Xf JHEE A9/ T 5
TEPE R MR A O, 29 NO K3 M UK Y 5 i
TH R AR A AT P AR R A e S
KB T (ONOO ™) , K45 [ Hy FEXT 4 ML i) DNA |
EAFANG RN, LR ™ EA IR Y
TR F= AR 200 R SRR, 38 SRR A4S B H K (GSH)
e ihess ' o ARG, B 4/ BUTT 241 MDA
1 NOS B T4, 1 GSH 7K T [, %68 CCL Bl
(BT 20 M 451 05 5 3 4R AR B L A 6. 100, 150
mg-kg ' SWEs [ EF#{K T HF4141 MDA 7K 371 NOS
TP, 17 GSH 7K-F- g 2 88 iy, 16— i SWEs
REAS AN 1 Fh JERE it A0 5 iy, BEL 1k JHF- 40 A AR S5
TSRk 2R IS A IR 45 4, DA 3B 4 JHF 400 D 1 46
i, xuegt B, SWEs % CCl, i 8/ B 200 i
B B R ER, LS v 68 54T At SE0R it
EALI A 5, WO 5 100 mg - kg ™ BEIR UG A 24
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