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Protective Effects of Samgiinjin-tang on Liver Injury of Rats

You Kyung Lee, Jae Chun Kang

Dept. of Internal Medicine, Oriental Medicine Hospital of Sangji University

Objectives : This study was done to investigate the protective effects of Samgiinjin-tang on liver injury of rats induced by CCl4 and d-

galactosamine.

Methods : All animals were divided into 5 groups, those were normal group(untreated), control group(treated with 0.9% Saline solution),
sample { group(2,250mg/ke administrated), sample T group(4,500mg/kg administrated), Silymarin 200me/kg administrated group. Liver injury of
rats were induced by CCi4 and d-galactosamine, and then the serum transaminases(ALT&AST) alkaline phosphatase(ALP), lactic
dehydrogenase(I.DH) for enzyme activities, fiver weight, lipid peroxidation and catalase, glutathione S-transferase(GST) for enzyme activities

were rmeasured.

Results : The inhibitory effects on the serum ALT, AST activities in liver injury of rats induced by CCl4 were noted in both sample [ and
sample 1 group. The inhibitory effects on the serum ALP, LDH activities and the Lipid peroxidation of Mitochondria & Cytosol were noted in only
sample [ group. The decreased effects on'the GST activities of Homogenate & Cytosol ware inhibited in both sample | and sample [ groups.
The decreased effects on the GST activities of Mitochondria & Microsome were inhibited in sample [ group. The inhibitory effects of the serum
ALT, AST, LDH activities in fiver injury of rats induced by d-galactosamine were noted in both sample [ and sample I groups. In serum AST
activities, sample I group.

Conclusions : Samgiinjin-tang has protectwe effects against liver injury of rats induced by CCi4 and d-galactosamine. Sa it is required to
study about the actions of mutual relation of medicines and patho-mechanism by experiment.

Key Word : Samgiinjfin-tang, liver injury, CCl4, d-galactosamine..
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Table 1. Protective Effects of Samgiinjin Tang on Serum ALT Acfivities in CCl4-induced
Experimental Liver injury in Rats

Groups Dose Alanine Aminotransferase Activites ~ Therapeutic
(mg/kg/day, p.0) (Karmen unit) Rate(%)
Normal - 4382174 -
Control - = 818.3+95.3» -86.7"
Sample ] 2,250 395.0+12.9 1114°
Sample [ 4,500 361.9+18.3* 120.1°
Silymarin 200 341.31+24.5 125.5¢

a) Values are means +S.E. of 6 rats.
#; Significantly different from the normal value(###:p { 0.001)
* ; Significantly different from the control value(***:p<0.001)
b) Therapeutic rates

(Normal-Control) <+ (Normal) X 100
¢) Therapeutic rates

(Control-Sample) - (Control-Norrnal) x 100

Table 2. Protective Effects of Samgiinjin Tang on Serum AST Activities in CCl4-
induced Experimental Liver Injury in Rats

Groups Dose Aspartate Aminotransferase Activities Therapeutic
(mg/kg/day, p.o) " (Karmen unit) . Rate(%)
Normal - 448.7+10.7 -
Control - 1038.3+110.3* -131.4%
~ Sample | 2,250 357.6+£9.5 T 11540
Sample [ 4,500 23734264 135.9¢
Silyrnarin 200 . 129.3¢

276.0£19.3™

a) Values are means +S.E. of 6 rats.
#; Significantly different from the normal value(###:p ¢ 0.001)
*; Significantly different from the control value(***:p<0.001)
b) Therapeutic rates

(Normal-Control) < (Normal) X 100
¢) Therapeutic rates

(Control-Sample) ~-(Control-Normal) x 100

Table 3. Protective Etfects of Samgiinjin Tang on Serum ALP Activities in CCl4-
induced Experimental Liver Injury in Rats

Groups Dose Serum Alkaline Phosphatase Activity =~ Therapeutic
(mg/kg/day, p.0) (K-A unit) Rate(%)
Normal - 445127 C-
Control - 116.5+10.6™ -161.8"
Sample | 2,250 97.6+14.2 26.3¢
Sample | _ 4,500 73.7£42" 59.49
Silymarin 200 84.2+4.5 4.8

a) Values are means == S.E. of & rats.

# Significantly different from the normal value(###:p { 0.001)

*; Significantly different from the control value(**:p<0.01, *:p<0.05)
b) Therapeutic rates

{Normal-Control) +(Normal) X 100
c) Therapeutic rates

(Control-Sample) =-(Control-Normal) X 100
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Table 4. Protective Effects of Samgiinjin Tang on Serum ALP Activities in CCl4-
induced Experimental Liver Injury in Rats

Groups Dose Serum Alkaline Phosphatase Activity =~ Therapeutic
(mg/kg/day, p.o) (K-A unit) Rate(%)
Normal - 1171.2+218.7* -
Control - 1720.6£67.5* 469
Sample | 2,250 1714.0£105.7 1.29
Sample | 4,500 1655.8+83.5 11.82
Silymarin 200 1646.4+129.9 13.5¢

a) Values are means +S.E. of 6 rats.
# Significantly different from the normat value(#:p ¢ 0.05)
b) Therapeutic rates

(Normal-Controt) =+ (Normal) X 100
c) Therapeutic rates

(Control-Sample) < (Control-Normal) X 100

Table 5. Effects of Samgiinjin Tang on Inhibitory Effect of Lipid Peroxidation in CCl-
induced Experimental Liver Injury in Rats by TBARS assay

Groups Dose TBARS (absorbance, 535nm)
(mg/kg/
day, p.0) Homogenate Mitochondria Cytosol
Normal : 0.064:£0.008" 005310004 0,031 £0011"
Control ) 0.117£0.017 0482+0.008"  0.289+0.057
' 0.13740.035 0.513+0038 0.248+0.02
) + + +
Sample | 2230 (-37.7) (7.2 (1595
0.111+0.003 0435+0005  0.176+0.028'
4 S — —
Sample | 00 (113)) L1y 437))
L 0.12320.027 040940009  0.156+0.033
Silymarin 200 (112 17,1y (517

a) Values are means+S.E. of 6 rats.

#; Significantly different from the normal value(#:p  0.05 and ###:p ( 0.001)
*, Significantly different from the control value(*:p<0.05)
b) Therapeutic rates

(Normal-Control)+(Normal) x 100
¢) Therapeutic rates
(Control-Sample)--(Control-Normal) x 100

2|1, B mitochondria 2894 ¢ M
BLRE RE HERFY AARNeE
0482+0.0082 FEE [EHH 0.053
+0.004¢l] ttated p<0.0019 Hojg  of fkated p<0.0019) #<i3 FFEe
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drE BT TS uAA] £RIL,  0.248+0.0202 HEE M EH:
Sample ]| M= 0435100052 # AAA7E AL Ui
B Halo] p<0.059] $93 232 Sample | Oﬂi\i:‘i— 0.17610.028% %T}
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e 5.8+0.6mU/mlE HEE)
3o p<0.01¢} & FAGAFIE
et S o BIEHEEE silymarin



314 &3 FrMgol st FEERER FF REUR

Table 6. Effects of Samgiinjin Tang on Inhibitory Effect of Lipid Peroxidation in CCls-
induced Experimental Liver Injury in Rats

Groups Dose TBARS (absorbance, 535nm)
{(mg/kg/
day,p.o)  Homogenate Mitochondria ~ Microsome Cytosol
Normal - 31614 10.7+0.2 13.1405°  88.6+48
Control . 16.340.8" 45404 35405  53.145.8™
23.0+24° 49+0.1 49+1.1 558+2.8
Sample [ 2,250 @39y 6.5y 146y 1.6
284+08™ 55+02° 58+06" 63.842.0
Sample I 4,500 (78.9)° (16.1)" 24y @0.1y
o 205408 6207 6.7+09" 61.1432
Silymarin 200 @158 274y 333y 2255

a) Values are means +S.E. of 6 rats.

#; Significantly different from the normal value(###:p ( 0.001)
*; Significantly different from the control value(*:p<0.0S, **:p<0.01 and ***;p<0.001)
a: mU/ml = (4 A340nm/min)/6.22 X 10-3 Xassay dilution X sample dilution

b) Therapeutic rates
(Normal-Control)-~(Normal) x 100

¢) Therapeutic rates
{Control-Sample) <-(Control-Normal) x 100

Table 7. Protective Effects of Samgiinjin Tang on Serum ALT Activities in
Galactosamine-induced Experimental Liver Injury in Rafs . .

Groups Dose Alanine Aminotransferase Activitiess =~ Therapeutic
(mg/kg/day, p.o) (Karmen unit) Rate(%)
" Normal - 274.7+8.0¢ -
Control - 887.4131.6™ -223.0%
Sample [ 2,250 512.6+82.1" 61.2¢
Sample [ 4,500 377.7£186™ 83.2¢
Silymarin 200 703.1£51.7" 30.1¢

a) Values are means +S.E. of 6 ruts.

#; Significantly different from the normal value(###:p ( 0.001)
*# ; Significantly difterent from the control value(**:p<0.01 and #***;p<0.001)

b) Therapeutic rates
(Normal-Controf)-+(Normal) x 10U
c) Therapeutic rates

(Control-Sample)~+(Control-Normal) X 100

200mg/kg HEHAINE 6.7%
0.9mU/mlE p<0.01¢] $-8l40] &1
=tk 281, cytosol £EMY W
B{LR% RE HERY GST 24284
EE 53.1+5.8mUmlE FEE 5
B 88.6+ 4.8mU/mld] i3 o
p<0.001¢] #9% ZAE FEE F
Ath. Sample | Z Sample [ o4&
$EER Halod di ZAE A4
E7A%E Uehylod fo4de ¢l
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REREANE 93 o] GST 2408
A 7+ A F 37} 92 ch(Table 6)
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Karmen unit2 JERE EF#S 0F
F ALT 484X 2747+8.0
Karmen unitd] H:3te] p<0.0019]

93 ALT E4849 718 894
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Karmen unit2 $R#Ed sl 247
p<0.001¢] f3 FsdAEA7} A
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200mg/kg $REEA A ALT 348
A& 703.1+51.7 Karmen unit2
p<0.019] o3 ALT 4544 23&
B %t (Table 7)

%, mFF AST €42 d-
galactosamine JEREH EFHY
439.5+21.1 Karmen unito} }3}ed d-
galactosamine [EE HEBEHL 1167.2
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Table 8. Protective Effects of Samgiinjin Tang on Serum AST Activities in
Galactosamine-induced Experimental Liver Injury in Rats

Groups Dose Alanine Aminotransferase Activities ~ Therapeutic
(mg/kg/day, p.o) (Karmen unit) Rate(%)
Normal - 43954211 -
Control - 1167.2£100.1* -165.6"
Sample | 2,250 1043.7+118.6 17.0¢
Sample | 4,500 707.7£58.9° 63.1°
Silymarin 200 698.6+25.6" 64.4°

a) Values are means £S.E. of 6 rats.

#, Significantly different from the normal value(##:p  0.01)
*, Significantly different from the control value(*:;p<0,05 and **:p<0.01)

b) Therapeutic rates
(Normal-Control)<(Normal) X 100

c) Therapeutic rates
(Control-Sample)+(Control-Normal) X 100

Table 9. Protective Effects of Samgiinjin Tang on Serum AST Activities in
Galactosamine-induced Experimental Liver Injury in Rats

Groups Dose Alanine Aminotransferase Activities ~ Therapeutic
(mg/kg/day, p.0) (Karmen unit) Rate(%)
Normal - 4612.7+205.2a) -
Control - 8840.5+702 484 9L
Sample | 2,250 5943.14407.6%** 68.5¢
Sample | 4,500 4948.7 £495.1+** 92.1¢
Silymarin 200 4107.71549 3#*+* 111.9°

a) Valﬁes are means+ S.E. of 6 rats,

#; Significantly different from the normal value(#3##:p<0.001)
*, Significantly different from the control value(***:p<0.001)

b) Therapeutic rates

(Normal-Controf)<(Normal) X 100
¢) Therapeutic rates

(Control-Sample)=(Control-Normal) X 100
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205.2 Wroblewski unitZ p<0.001¢}
9% LDH 249 3718 B4
Sample | 2 Sample [N ZZ
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4948.7+495.1 Wrobleski unit2 ##
Bo] el 217} p<0.0018) $912 o
AZAE BEE F AT HtEHEE
¥ silymarin 200mg/kg #EE] M &
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p<0.001¢] -¢{3 LDH 4544 &3
7F Q7359 (Table 9)
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