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Intervention Effect of Soyasaponins on Hepatic Oxidative Stress of Mice with
Liver Injury Induced by Carbon Tetrachloride

WANG Yu—jiao, ZHAO Wen—-xi, JIN Mei—hua, LI Tian, QUAN Ji-shu
(Medical College, Yanbian University, Yanji 133000, China)

Abstract: The objective of the study was to investigate the intervention effect of soyasaponins on
the oxidative stress of liver in mice with an acute liver injury induced by carbon tetrachloride
(CCly). The mice were randomly assigned to 4 groups:normal control,model control,silymarin
(positive control) ,as well as high and low dose groups of soyasaponins. Animals were treated once
daily for 7 days. At the end of the experiment,CCl, was given intraperitoneally to the mice of
groups,then the albumin (Alb),alanine aminotransferase (ALT) ,aspartate aminotransferase (AST),
alkaline phosphatase (ALP),superoxide dismutase (SOD),catalase (CAT),glutathione peroxidase
(GPx),Na*~K*—ATPase,Ca**~Mg?*~ATPase,as well as the contents of reduced glutathione (GSH)
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and malondialdehyde (MDA) were detected by the colorimetric method. The results showed that the

administration with soyasaponins increased the serum Alb level and reduced the ALT,AST and ALP
activities of serum,increased the total SOD,CAT,GPx and GSH level and decreased the MDA
content of liver,increased the Na *~K *~ATPase,Ca?*~Mg?*~ATPase and Mn —SOD activities and

decreased the MDA content of liver mitochondria in mice with acute liver injury. It is suggested that

the soyasaponins reduces the oxidative stress of liver tissue in mice with acute liver injury induced

by CCl, and has a protective effect on liver injury.

Keywords: soyasaponins,carbon tetrachloride (CCly) ,liver injury,oxidative stress
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AST  ALP (P<0.05),Alb o ALT,
(P<0.05), ; AST  ALP 76% .65%
, . 67% ,Alb 75%,
ALT (P<0.05), 85% .67% .59% 69%,
AST  ALP (P<0.05),Alb o
(P<0.05), CCly
1 ALT AST.ALP Alb (x+s,n=10)

Table 1 Effects of soyasaponins on ALT ,AST,ALP activities and Alb content of serum (x+s,n=10)

_ /(mg/kg) ALT/(U/L) AST/(U/L) ALP/(U/L) Alb/(g/dL)

31.946.2 71.4£13.9 121+18 7.4£1.3
- 55.248.4" 92.7+15.8" 174222 5.7+0.9"
100 42.3+7.2% 86.1+16.7 152221 6.5+1.1
200 37.446.1* 80.2+9.6* 138+18* 6.9+1.0
50 35.248.2* 79.5+9.1* 133219* 6.8+1.0
,"P<0.05; ,*P<0.05.
2.2 o
SOD .GPx GSH (P<
MDA - SOD .GPx 0.05), MDA (P<0.05), .
CAT , GSH MDA 9%  12%,
, MDA T4%
(101 CCl4 , CAT
SOD.GPx  GSH (P<0.05), ,
MDA (P<0.05), CCly CAT (P<0.05), 2,
2 SOD.CAT.GPx,GSH MDA (xxs,n=10)

Table 2 Effects of soyasaponins on SOD,CAT,GPx,GSH and MDA of liver homogenates (x+s,n=10)

_ /(mg/kg) SOD/(U/mg) CAT/(U/mg) GPx/(U/mg) GSH/(nmol/mg) | MDA/(nmol/mg)

191+14 8.2+1.6 397+43 29.7+3.1 2.12+0.32

- 154+9.7° 8.9+1.4 263+49" 18.1+2.0° 3.17+0.30"

100 186+15% 10.2+1.0 302+41 23.7+2.4% 2.56+0.27*

200 205+22% 12.2+1.4% 344+48* 25.8+2.9¢ 2.42+0.27*

50 206+23* 12.3+1.1% 351+34% 24.9+2.1% 2.38+0.25%

,'P<0.05; ,"P<0.05,

2.3 s o Na'—=K*—=ATPase

Ca*-Mg*—ATPase ATP
SOD ,  Mn-SOD 112y 3, ,
tH, : MDA (P<0.05), Na*-K*-
s ATPase ,Ca**~Mg**~ATPase Mn -SOD
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, o 82% 41%, MDA 85%,
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Table 3 Effects of soyasaponins on Na*~K*—ATPase , Ca*-Mg*—ATPase,Mn-SOD and MDA of liver mitochondria (x+s,n=10)

/(mg/kg) | MDA/(nmol/mg) | Mn-SOD/(U/mg) Na*—K*~ATPase/(U/mg) Ca*-Mg*~ATPase/(U/mg)
- 2.65+0.60 152+12 6.5+1.2 8.7x1.1
- 3.97+0.71" 112+11° 4.2+0.6 6.9+0.8"
100 3.12+0.55% 132+15* 4.7+0.8 7.8+0.6
200 2.84+0.57* 139+14* 5.4+0.7* 8.4+0.9%
50 2.87+0.52% 128+13* 5.6+0.7* 8.4+0.8"
,’P<0.05; ,#P<0.05,
AESMUANRARRIENS AR b
, . SOD , ;
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, CCl, el _ ,
P450 , )
4 , MDA o ’
ALT AST . ALP  Alb CCl4 , ,
° ) ;
CCl, ALT (AST , o
ALP , Alb , ,
CCl, o )
, GSH
° , Mn-SOD .GPx
N iy s
, TNF-o . NF-«kB , ATP o ,
o s Na*-K*-ATPase Ca’*~Mg**-
ATPase ,Mn-SOD ,MDA

@  Journal of Food Science and Biotechnology Vol.32 No.6 2013



, o2 - CCly , CCly

, ATP : .

[1] , , , - [J]. ,2010,35(3) :72-74.
SUN Quan,LIU Shu—ping,JIN Ai-hua,et al. In vitro antioxidantive effects of soyasaponins[J]. Food Science and Technology,
2010,35(3):72-74.(in Chinese)

[2] , , , - Bb [7]. ,2010,39(4) :444-446.
PEI Ying—xin,ZHAO Huan-huan,DU Xiao-yan,et al. Apoptosis effects on human esophageal cancer cells by soyasaponin Bb
and its mechanism|J]. Journal of Hygiene Research,2010,39(4).444-446.(in Chinese)

[ 3] Zhang W ,Popovich D G. Effect of soyasapogenol A and soyasapogenol B concentrated extracts on Hep—G2 cell proliferation and
apoptosis|J|. Journal of Agricultural and Food Chemistry,2008,56(8):2603-2608.

[4 ] Rodrigues H G,Diniz Y S,Faine L A, et al. Antioxidant effect of saponin:potential action of a soybean flavonoid on glucose
tolerance and risk factors for atherosclerosis|J]. International Journal of Food Sciences and Nutrition,2005,56(2):79-85.

[ 5] Kuzuhara H,Nishiyama S,Minowa N ,et al. Protective effects of soyasapogenol A on liver injury mediated by immune response in
a concanavalin A—induced hepatitis model[J]. European Journal of Pharmacology,2000,391(1-2):175-181.

[ 6 ] Sasaki K,Minowa N,Kuzuhara H,et al. Preventive effects of soyasapogenol B derivatives on liver injury in a concanavalin A-
induced hepatitis model[J]. Bioorganic & Medicinal Chemistry,2005,13(16) :4900-4911.

[7] : [D]. : ,2011.

[ 81 QUAN Ji-shu, YIN Xue-zhe,XU Hui—xian. Boschniakia rossica prevents the carbon tetrachloride—induced hepatotoxicity in rat
[J]. Experimental and Toxicologic Pathology,2011,63:53-59.

[9] , , , . CCl, [J]. ,2009,28(6) :1-5.
LIU Xiao-ling,LI Yan,ZHAO Peng,et al. Protective effects of extracts of Mesona blumes on carbon tetrachloride induced liver
injury in mice[J]. Journal of Food Science and Biotechnology,2009,28(6) :1-5.(in Chinese)

[10] , , , - [71. ,2011,36(7):
931-937.
SONG Jun,ZHAO Jun —ning, WANG Xiao —dong,et al. Protective effects of Shaoganduogan on hepatocyte mitochondria in
subacute liver injury rat induced by carbon tetrachloride[J]. China Journal of Chinese Materia Medica,2011,36(7):931-
937.(in Chinese)

[11] , , . [J]. ,2001,21(2):141-143.
QIU Xiao—zhong,CHEN Yuan,ZHOU Mei,et al. Defense system for oxidative stress—associated damage of mitochondrion[]].
Chemistry of Life,2001,21(2):141-143.(in Chinese)

[12] , , , - grx02 [J]. ,2012,34(2) .
164-167,171.
HUANG Yu-jun,CHEN Xia,GU Rui-xia,et al. The protective effects of streptococcus thermophilus grx02 fermented milk on
alcoholic liver injury in rats[J]. Acta Nutrimenta Sinica,2012,34(2):164-167,171.(in Chinese)

[13] , , , . R [J]. ,
2011,30(6) :887-893.
CHEN Wei—ping,XIE Yuan—qin,HU Jin-lu,et al. Protective effect of purple sweet potato on hepatic injury mice[J]. Journal of
Food Science and Biotechnology,2011,30(6) :887-893.(in Chinese)

2013 32 6 ®



WANG Yu-jiao,et al: Intervention Effect of Soyasaponins on Hepatic .
Oxidative Stress of Mice with Liver Injury Research Artlcle
Induced by Carbon Tetrachloride

[14] , , . [J1- ,2010,35(22) :3080-3083.
YAN Bing,DING An-wei,ZHANG Li. Liver protection of Erzhi Wan extract on acute hepatic injury induced by CCl, in mice[]].
China Journal of Chinese Materia Medica,2010,35(22):3080-3083.(in Chinese)

[15] Turrens J F. Mitochondrial formation of reactive oxygen species[]J]. The Journal of Physiology,2003,552(2) :335-344.

[16] e [J1. ,2010,35(7) :242-
245.

WANG Xia,ZHOU Wei, LI Tian,et al. Effect of iridoid glucosides from Boschniakia rossica on serum marker enzymes and
antioxidative activities of rat with hepatic preneoplasial]]. Food Science and Technology ,2010,35(3):72-74.(in Chinese)

: 2013-07-22 : 2013-07-24

: 0991-4841417, 0991-4832343 : 0991-4841417
E-MAIL: acab2013@126.com : http://www.xjaas.net/2013acab/hytz_wznero.jsp?wbtreeid=1500
¢
: 2013-07-06 : 2013-07-08
: 15072302730
E-MAIL: longyu82@gmail.com : http://hzaml.hzau.edu.cn/sysdt/201303/120130308_26355.htm

@  Journal of Food Science and Biotechnology Vol.32 No.6 2013



