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Protective effects of Gagaminjakdowha-Tang on liver injury of rats

Tae-houn Lee, Jae Chun Kang, Byong woo Kim

Department of Oriental Medicine, College of Oriental Medicine. Sangji University

Objectives : This study was done to investigate the protective effects of Gagaminjakdowha-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(200mg/kg administrated), sample [ group(400mg/kg administrated), Silymarin(200mg/kg
administrated) group. Liver injury of rats were induced by CCls and d-galactosamine, and then the serumtransaminase(ALT &
AST) alkaline phosphatase(ALP), lactic dehydrogenase(LDH) for enzyme activities, Liver cytosol malondialdehyde(MDA),
catalase, superoxide dismutase(SOD), glutathione S-transferase(GST) and glutathione-peroxidase(GPX) for enzyme activities
were measured.

Results : The inhibitory effects on the serum ALT activities were noted in both sample | and sample [ group. The
inhibitory effects on the serum AST activities were noted in only sample [ group. The inhibitory effects on the serum ALP
activities were noted in both sample | and sample [ group. The inhibitory effects on the serum LDH activities were noted in
only sample || group. The inhibitory effects on the liver cytosol malondialdehyde were noted in only sample [ group. The
decresed effects on the liver cytosol catalase activities were inhibited in only sample | group. The decresed effects on the
liver cytosol superoxide dismutase activities were inhibited in only sample [ group. The decresed effects on the liver cytosol
GST activities were inhibited in only sample [ group. The decresed effects on the liver cytosol GPX activities were inhibited
in only sample [ group. The inhibitory effects of the serum ALT activities were noted in both sample | and sample [ . The
inhibitory effects of the serum AST activities were noted in only sample [ group. The inhibitory effects of the serum ALP
activities were noted in only sample [ group. The inhibitory effects of the serum LDH activities were noted in both sample |
and sample [ group.

Conclusions : Gagaminjakdowha-Tang has protective effects against liver injury in rats induced by CCl4 and d-
galactosamine.

Key Words: Gagaminjakdowha-Tang, liver injury, d-galactosamine, CCls, Silymarin
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transaminase (ALT & AST), alkaine phosphatase
(ALP) 2 lactic dehydrogenase (LDH) EAZ =2
omm o] met Zgesich 205 ) cytosol
53 8 malondialdehyde &8
superox1de dismutase, glutathione-S-transferase 2
glutathione peroxidase &2 oldle] o] F3}o]
243le BB ATk dzToE eldgsE
Foston, Fu wFE 2 silymarin 200mg/kg
& A 7Rsle) vl a BT

2) d-galactosamine & FFE{Z] thal 28

34 174 6vlel 2 3l sample | 3} sample | &
19 13] 593 AT 5ostn 3 E5o] 308 &
9] d-galactosamine 250mg/kg—% Brh) BEoJslach
d-galactosamine & § 24A)17F o HAA 7
ether2 7FHA wpH A7) T AZAG3sto] 220
A 60—,:71} R3] 83 3,000 ipmol| A 1587 A4 28]
sto] A S Belslgon,? @329 transaminase
(ALT & AST) ZA =, lactic dehydrogenase(LDH) 2
A% 2 alkaline phosphatase(ALP) £ AL E o}
Ae) el Fod 2R 4H
silymarin 200mg/kg2 7750 3te] vl w A2 ok

Hne & 7(4 B‘_/\%}}ﬂ = 57@

(1) 8% % Transaminase(ALT & AST) A9 =
A ALTS} AST 2428459 &% Reitman &
Frankel®| wWiol] uwlg} ALT, AST kitr) 2+S A}-&3)
of Z7gakdct

(2) Alkaline phosphotase(ALP) &4 5ol &% . &
3% ALP 2484 =& Kind-KingH ol &3}
ALP-S kitA| oF2 AHg-8fo] £ 315

(3) Lactic dehydrogenase(LDH) &4 %9 &% . &
7% LDH 428459 232 ZANAYE o &
&to] LDH-LQkitA] 2k A}-g-3810] 248l ch

4) it Homogenate Hf 484 =7

() Fo25H cytosole] £ : FoRHEE 9
cytosol 2] McCord 5& W] F3la] A3}
ot

(2) K8 cytosol®] Malondialdehyde(MDA) 3}2k&
% : Thiobarbituric acidE ©] -3t Mitra 52| w3 -&

, catalase,

otn 2g=
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o]-&3}o] cytosol H'2] malondialdehyde(MDA) &2k
& 24ak

(3) Catalase F 424 =74 : Catalase T 484 9]
2 £ hydrogen peroxide?] 23|} wla} 724dte

L& 243t Aebig] U S o] &3k

(4) Superoxide dismutase & & &4 = 3
Superoxide dismutase(SOD) E A2 =4 &
pyrogallol autoxidation®] & & #2s}= Marklund
o WS g st

(5) BT Homogenate ¥ Glutathione S-trannsferase
(GST) €4 27 : Habig 59 el F3td 0.1M
phosphate buffer(pH 6.5) 3000l Z} ##% cytosol 100
Hblank= A soln.)E Z}7} 718k ThE, 25T OlA) 28
7} incubationd} ) c}.

(6) Glutathione peroxidase activity : Glutathione
peroxidase(GPX) &84 &4 & Flohe$} Gunzlere)

Wl Fahglnt

oo i

A2 VeSO,
ste] p<0.05 &

YA YR LERO

= A
A mEA % Student s t-testZ o]
[o}¥e)
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. BheiaR

1. AlslE Rt FFHEgO CHst £3t

1) @3 b Transaminase(ALT & AST) E4EAE
o W £t

dF o) AtdserAE X A5tE Mol alanine
aminotransferase(ALT) &4 2 4,621.0+£260.6
Karmen wnit2 AF93tgta )Xz A4 €45
ALTE4 9 587.0+£30.5 Karmen unito] H] )]
p<0.0019] % ALTZHS 2718 Hart.
Sample | @ sample oA Z}7F 3,913.7+230.1
Karmen unit®} 3,576.0-+-212.4 Karmen unit2. tf &
o H)3ke] p<0.058F p<0.018] o] 8k BHZ ALT 4
A E7E A Ath(Table 1)

T3 3 A 5 asparate aminotransferase(AST) 84 &
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Table 1. Effects of Gagaminjakdowha-Tang on Serum Alanine Aminotransferase Activities in CCla-induced Experimental Liver

Injury in Rats

Group Dose(mg/kg/day, p.o) Alanine A?;(IZ?;:ZZS{E;?: Activities Therapeutic Rate(%)

Normal - 587.0+30.5 -

Control - 4,621.01+260.6" -687.2

Sample [ 200 3913.7+£230.1* 145

Sample [ 400 3,576.0+212.4%* 259

Silymarin 200 3,481.3+269.0+* 283
Values are means+S.E. of 6 rats. Therapeutic rates are % of protection that is calculated as 100(values of CCh control-values of sample)/(values of CCl4
control-values of normal) # ; Significantly different from the normal value(###:p ( 0.001). * ; Significantly different from the control value(*:p<0.05 and
**:p<(0.01)

Table 2. Effects of Gagaminjakdowha-Tang on Serum Aspartate Aminotrans -ferase Activities in CCla-induced Experimental

Liver Injury in Rats

Aspartate Aminotransferas Activities

Group Dose(mg/kg/day, p.o) (Karmen Units) Therapeutic Rate(%)
Normal - 5587156 -

Control - 1,619.74143.1% -189.9
Sample | 200 1,3203+152.3 274
Sample [ 400 1,256.0+102.2* 343
Silymarin 200 1,164.3+80.5% 429

Values are means=£S.E. of 6 rats. Therapeutic rates are % of protection that is calculated as 100(values of CCl4 control-values of sample)/(values of CCh
control-values of normal). #; Significantly difterent from the normal value(###:p  0.001). * ; Significantly different from the control value(*:p<0.05)

At gl eh A 2R oz 1,619.7+143.13 Karmen
unit2 AtE3tE A WA A A Fe] 558.7+15.6
Karmen unitol] B]&te] p<0.0012] #-2]gk ASTEA] 9
Asads Ry o, sample [ oA E 1,256.0+
102.2 Karmen unit=. AFE3tetA 32 )74 B8t
of p<0.059] Fofgt A arE TEFL 4 U
i, sample [ M= AAA 7= S ERS
th (Table 2) 18l 3, ¥ a2 ‘ik% silymarin
200mg/kg ol o M= A stErs ARt 2ol
Hgle] §-93 ALT 2 AST 284 AsolA R
g A 5 9ol

2) &% 1 Alkaline Phosphatase(ALP) &
o thet 23

Atdslgba R AR% dj2de] 45 ALP 84
Y EE 65.8+3.57 K-A unit2 U] A% HAL 19.6
+1.90 K-A unite] B]3}e] p<0.0012] 428 ALP &
bRl

EES %

T
fin i

Z712 B2 5 Yt sample | 2
sample [ M= Zh7F 50.6+4.76 K-A units} 46.9+
341 K-A unit2 v} 27l B8k} p<0.059} p<0.01<]

o)k ALP ZAE oA anE #2E &

EAJ ) 9FE silymarin 200mg/kg 5o 7ol A =
41.043.01 K-A unit® thzEol] 13k p<0.0012]

AA| T 7} 17 =] A Th(Table 3)

3) @4 o Lactic Dehydrogenase(LDH) &4 &)
X< &3

ArazlerA R A A8k ) Z2ate] €A LDH 54
b R 16,600.5i1,673.5 Wroblewski unit® ¥} 3]
e @A ZE LDH A Q) 2,478.7+367.2
Wroblewski unito]] ¥] &} p<0.0019] #2]3F LDH &
Aol Z712 B9t} Sample [ oAM= 11,248.0+
707.5 Wroblewski unit® o Zo] H|3lo] p<0.012]
w98 AR guE AZE ¢ 1%l on, Sample | o
Me tda dAA e BEFS e Fadvla
k% silymarin 200mg/kg Foi A= 5,168.0+
447.0 Wroblewski unit2 thZ7o| B]3ked p<0.0012]
ol oA gaE HEE & IATh(Table 5)

4) 813 I cytosol " Malondialdehyde $-&Fol| ©] %
= 8%
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Table 3. Effects of Gagaminjakdowha-Tang on Alkaline Phosphatase Activities in CCla-induced Experimental Liver Injury in

Rats
Group Dose(mg/kg/day, p.o) Serum Alkah?;i“ﬂ;gamse Activity Therapeutic Rate(%)
Normal - 19.6+1.90 -
Control - 65.81+3.57# -2359
Sample | 200 50.6+4.76* 33.0
Sample [ 400 46.9+3.41%* 41.0
Silymarin 200 41.03.01%+* 53.8

Values are means=S.E. of 6 rats. Therapeutic rates are % of protection that is calculated as 100(values of CCh control-values of sample)/(values of CCl4
control-values of normal). #; Significantly different trom the normal value(###:p ( 0.001). *; Significantly different from the control value(*:p<0.05, **:p<0.01

and *#*:p<0.001)
Table 4. Effects of Gagaminjakdowha-Tang on Serum Lactate Dehydrogenase Activities in CCla-induced Experimental Liver
Injury in Rats
' Lactate Dehydrogenase Activity .
Group Dose(mg/kg/day, p.o) (Wroblewski unit) Therapeutic Rate(%)
Normal - 2,478.7+367.2 -
Control - 16,600.5+1,673.5" -569.7
Sample | 200 13,732.7+1,420.5 20.3
Sample [ 400 11,248.0£707.5%* 379
Silymarin 200 5,168.0 447 0%** 81.0

Values are means % S.E. of 6 rats. Therapeutic rates are % of protection that is calculated as 100(values of CCl4 control-values of sample)/(values of CCh
control-values of normal). # ; Significantly different from the normal value(###.p£°0.001). * ; Significantly different from the control value(**:p<0.01 and

**E:p<0.001)

Table 5. Effects of Gagaminjakdowha-Tang on Liver Cytosol Malondialdehyde (MDA) Contents in CCla-induced Experimental

Liver Injury in Rats

Group Dose(mg/kg/day, p.o) MDA Contents(nmol/g of protein) Therapeutic Rate(%)
Normal - 3.2+0.30 -

Control - 4.4+028" -37.0
Sample | 200 384031 46.5
Sample [ 400 3.140.26%* 107.0
Silymarin 200 3.240.14%* 104.2

Values are means+S.E. of 6 rats. Therapeutic rates are % of protection that is calculated as 100(values of CCl control-values of sample)/(values of CCl4
control-values of normal). #; Significantly different from the normal value(#p < 0.05). * ; Significantly different from the control value(**:p<0.01)

AtdseAaE AR g2 MDA g3 44
+0.28nmol/g of protein©. & A}A 8}erA vy =) B4
9] 3.2+0.30nmol/g of proteino]] B)3}o] p<0.052)
T S/ BEE $ Ut Sample [ M &
3.1+0.26nmol/g of protein®. 2 o] ZFd] Blsld
p<0.05¢8] #Fo& dsdARAAE Yegda,
Sample | & 7ol H]ste] AT S B
ojuf BAALE folxke A gskeh G
W}FE silymarin 200mg/kg T o] LA A& 3.2+
0.14nmol/g of protein ©. 2 T 3o ¥3}e] p<0.012)
o F7H A E37t #2E Aok (Table 5)
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5) 2F A cytosol F1 catalase EAEAJ0] w]R]E
ok

Aldste s ARG 2T catalase EAFA S
401.3+23.7U/min/mg of protein© 2 A}F 3}gkA H])A
2| AA9] 484.0425.9U/min/mg of proteinol] B]&}
o p<0.059 #oJ3 FAE #AFY & AU
Sample [ A& 472.7+18.9U/min/mg of protein ©. 2
Qo] vstel p0.05e] §oIF pAAAEDE
Yeb 9 3, Sample | 2 457.2 +24.4U/min/mg of
prowein©. 2 YT Hlse] FaE AAATNE 7
g Holu fodxe AT FAdundE



silymarin 200mg/kg ¥ o & o A & 4703+
21.2U/min/mg of protein© 2 T 27 H)dlo] p<0.05
o) Fol8 2t gk 7F BAE 9ok (Table 6)

6) 8% BT cytosol §1 superoxide dismutase & &
Aol mlA = &7}

Atdstgtas AR dizwe] SOD Fag/de
29.5+2.62U/min/mg of protein©. & A} 3} H] A
2] A Aol 39.8+3.96U/min/mg of proteinof] 1| &}od
p<0.05¢} frolgt Hag #HEE 4 23] ch Sample [
of| A 38.5+2.45U/min/mg of protein .= ) &0l H]
ato] p<0.059] FrofAe] e dadA agst oI
w432, Sample [ A= tha AAA = IS B
ojvf BAACE feolAte AR ¢kt FAn|

& silymarin 200mg/kg Fol o A& 41.2+
4.21U/min/mg of protein © 5 tf Z3to] ¥]3leq p<0.05

FF cytosol H Glutathione-S-Transferase &
o xE &3

‘f/_]rig AA 8 2o GST 4842
359.0+27.9U/min/mg of protein© 2 A}Asteki ]
A A EL,] 512.0+33.4U/min/mg of proteine]] H]
sl p<0.019] freldh Bas BRE + AT
Sample [ o} A+ 446.0+18.3U/min/mg of protein ©. &
diZtel vlste] p<0.059] ol Ay i
AZHE Jefgled, Sample [ M e thah A
ANl AFE Holv BAACR Fofate 4 H
2 ket FAdH) WS silymarin 200mgkg Fo1 7
o] 5 += 446.3+14.3U/min/mg of protein®. & Tt 2T
off HIste} p<0.05e) §o)& A Any} BE
91 t}.(Table 8)
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i?L=°=L

7 #F
e
Alad 3
=4

H~

o) ol g A2 &7t 2w Ak (Table 7)

Table 6. Effects of Gagaminjakdowha-Tang on Liver Cytosol Catalase Activities in CCl-induced Experimental Liver Injury in

Rats.
Group Dose(mg/kg/day, p.o) Catalase activities(U/min/mg of protein) Therapeutic Rate(%)
Normal - 484.0+259 -
Control - 401.3£23.7 -17.1
Sample | 200 4572+24.4 67.5
Sample [ 400 472.7+£18.9* 86.3
Silymarin 200 470.3+21.2% 83.5

Values are means S.E. of 6 rats. The values in parenthesis are % of protection that is calculated as 100(values of CCl4 control-values of sample)/(values of

CCla control-values of normal). #: Significantly differcat from the normal value(#p ¢ 0.05). *

Table 7. Effects of Gagamsoganbubi-Tang on Liver Cytosol SOD Activities in CCl-induced Experimental Liver Injury in Rats

; Significantly different from the control value(*:p<(0.05)

Group Dose(mg/kg/day, p.o) SOD activities(U/min/mg of protein) Therapeutic Rate(%)
Normal - 39.8+3.96 -

Control - 29.5+2.62¢ -25.9
Sample | 200 32.3£3.33 274
Sample [ 400 38.5+2.45% 87.1
Silymarin 200 41.24+4.21% 112.9

Values are means£S.E. of 6 rats. The values in parenthesis are % of protection that is calculated as 100{values of CC4 control-values of sample)/{values of

CCla control-values of normal). #; Significantly different from the normal vatue(#p ¢ 0.05). *

Table 8. Effects of Gagamsoganbubi-Tang on Liver Cytosol GST Activities in CCl4-induced Experimental Liver Injury in Rat

; Significantly different from the control value(*:p<0.05)

Group Dose(mg/kg/day, p.o) GST activities(U/min/mg of protein) Therapeutic Rate(%)
Normal - 512.0+334 -

Control - 359.0+27.9% -29.9
Sample | 200 387.5+259 18.6
Sample || 400 4460+ 18.3* 56.9
Silymarin 200 446.3+14.3* 57.1
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8) 313 A cytosol 1 Glutathione peroxide &A%
A 2] = 3

AR AE MR 2T GPX 4 d4de
4.3+0.27U/min/mg of protein .2 Al@sletA "l A
2 A4 3.0+0.43U/min/mg of proteino] ¥]8}o]
p<0.059] o3 TAEAZIIE #ET F U
Sample [ oA +& 3.0£0.40U/min/mg of protein©. 2
2o Hlste] p<0.058] Fold 848 A
AEZHE Hehliglen, Sample [ dlA & Tha A
Al7le 4EE Boju BAACR foate AFH
R ersiet. kvl wekE silymarin 200mg/kg o
o4& 3.2+0.17U/min/mg of protein©. 2 o Z7-oj|
H)3lo] p<0.019] frolgt F7tAIZA7T FEEHIA

transaminase &4 o] A3 F7}Eo] He7} FdE
< <k 4= 9191t} d-galactosamine X)X ) %72 &3
% ALT A& 851.2+44.4 Karmen unitE H)# %]
AT EHF ALT E2FA T 586.8+48.1
Karmen unito] B]3}o] p<0.012] #-2]3F ALT §4%
Aol =718 Byt Sample | ¥ Sample [ o] A &
27} 723.4+32.2 Karmen unit2} 661.1+21.2 Karmne
witE 2T B3l p<0.059} p<0.012] F<J3k
A=A EAE BFE £ Uk PN RGER
} 3} silymarin 200mg/kg o ol A2 ALT &4
A& 640.14+41.0 Karmen unit2 p<0.019] 23k
ALTAsIA 232 2 $ch(Table 10)
w3l 33 asparate aminotransferase(AST) T4

t}(Table 9) £ d-galactosamine B} A 2T 32 1569484

Karmen unito}] B]3}o] d-galactosamine %] o Z79]
o} 329.84-32.3 Karmen unit= p<0.0012] #-2]3F ASTE
Aol FeEHE HYch Sample [ X e 213.9+
29.4 Karmen unit® thZ7o| H|3l p<0.052] F-2l
3 AST A% A5dAgHE A2 5 Uslen

2. d-galactosamine 72 T80l thst =

1) @*  Transaminase(ALT & AST) 48X T
of oigk &}

3 # o] d-galactosamined * x]3t¥H =9

Table 9. Effects of Gagamsoganbubi-Tang on Liver Cytosol GPX Activities in CClu-induced Experimental Liver Injury in Rat

Group Dose(mg/kg/day, p.o) GPX activities(U/min/mg of protein) Therapeutic Rate(%)
Normal - 3.0+£043 -

Control - 431027 -44.4
Sample | 200 3.9+0.37 29.1
Sample [ 400 3.0+0.40* 94.9
Silymarin 200 3.240.17%* 81.0

Values are means*S.E. of 6 rats. The values in parenthesis are % of protection that is calculated as 100(values of CCl control-values of sample)/(values of
CCls control-values of normal). # Significantly different from the normal value(##:p { 0.01). *; Significantly ditferent from the control value(*:p<0.05 and
*:p<0.01)

Values are meansS.E. of 6 rats. The values in parenthesis are % of protection that is calculated as 100(values of CCl control-values of sample)/(values of
CCla control-values of normal). #; Significantly different from the normal value(##:p < 0.01). * ; Significantly different from the control value(*:p<0.05)

Table 10. Effects of Gagamsoganbubi-Tang on Serum Alanine Aminotransferase Activities in Galactosamine-induced
Experimental Liver Injury in Rats

Alanine Aminotransferase Activities

Group Dose(mg/kg/day, p.o) (Karmen Units) Therapeutic Rate(%)
Normal - 586.8148.1 -

Control - 851.2+44.4% -45.1
Sample | 200 723.4+32.2% 483
Sample [ 400 661.142].2%* 719
Silymarin 200 640.1 £41.0%* 79.8

Values are means+S.E. of 6 rats. Therapeutic rates are % of protection that is calculated as 100(values of d-galactosamine control-values of sample)/(values of
d-galactosamine control-values of normal) # Significantly different from the normal value(##:p < 0.01). *; Significantly different from the control
value(*:p<0.05 and **:p<0.01)
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Sample [ o] 4= 252.9+23.4 Karmen unitZ o) 23
of wlste] A7) AgE ol fofate ¢l
o} Fdn| wFE R AFR-3) sillymarin 200mg/kg $o
o A= 208.1+12.6 Karmen unit® p<0.018] &9
3t AST A=A 2732 Yo Fth(Table 11)
2) @3 i Alkaline Phosphatase(ALP) §48A T

o et g}

d-galactosamine © 2 2} x|+ tj 2F<) A3 ALP
EA8AEE 6934370 K-A unit2 )% FAHE
43.0+4.89 K-A unito] ®}Ste] p<0.0012) Felgt 4
& JER A Sample [ 914 53.04£5.24 K-A
unit= o) 27l Hlsko] p<0.052] #-9)3 Z7tA &
7t #EEN o Sample [ A= QA= A

Fe Bol FAUTh S w4 silymarin 200mg/kg

OlefE - A - 2P

Hoh

d-galactosamine 112] 2o €43 ILDH 84
gA e 16,576.7+1,943.2 Wroblewski unit & d-
galactosamine ¥ A 2] A A9 1,877.5+250.7
Wroblewski unitol] B]3te] p<0.0012] §-9]% LDH
el 712 Hth Sample | 2 Sample [ oA =
7tz 11,930.0616.0 Wroblewski unit9} 8,885.8+
916.6 Wroblewski unit® th 3ol H]dle] p<0.059}
p<0019] Fol% FxeAA AT AFH ek Py

H] W 2FE silymarin 200mg/kg Fof Tl 81117
+691.3 Wroblewski unit® p<0.0012} f-¢}3 LDH
e a7 QA = rh(Table 13)

V. & %

FolFo & 58.0+£3.75 K-A unit2 p<0.05¢] 59} 20009 % EA A8 olshH 7hdel] 23 Abg
3 ALP E484 % A5dAax7 A499 A= 109EE 23750 AA 190, AT
T}.(Table 12) uhy 7S] gk Abgrhs 288702 AlA 39

3) @3 W Lactic Dehydrogenase(LDH) &4 %.oj) 2 RAET QT o)Ay A AgEo] TE
v A& &3 So H3te] 5 A JEv e W A8

Table 11. Effects of Gagamsoganbubi-Tang on Serum Aspartate Aminotrans -ferase Activities in Galactosamine-induced
Experimental Liver Injury in Rats

Aspartate Aminotransferase Activities

Group Dose(mg/kg/day, p.o) (Karmen Units) Therapeutic Rate(%)
Normal - 156.9+8.4 -

Control - 329.8432.3% -110.2
Sample [ 200 25294234 445
Sample [[ 400 213.9£29.4* 67.0
Silymarin 200 208.1412.6%* 70.4

Vatues are means+5.E. of 6 rats. Therapeutic vates are % of protection that is calculated as 100(values of d-galactosamine control-values of sample)/(values of

d-galactosamine control-values of normal) #; Significantly different from the normal value(###:p { 0.001) *; Significantly different from the control
value(*:p<0.05 and **:p<(.01)

Table 12. Effects of Gagamsoganbubi-Tang on Alkaline Phosphatase Activities in Galactosamine-induced Experimental Liver

Injury in Rats
Group Dose(mg/kg/day, p.o) Serum Alkaline Phosphatase Activity Therapeutic Rate(%)
(K-A unit)

Normal - 43.0+489 -

Control - 69.313.70" -61.2
Sample [ 200 63.3+2.38 2238
Sample [ 400 53.0+£5.24* 62.0
Silymarin 200 58.0+£3.75% 43.0

Values are means £ S.E. of 6 rats. Therapeutic rates are % of protection that is calculated as 100{values of d-galactosamine control-values of sample)/(values of

d-galactosamine control-vatues of normal). # ; Significantly different from the normal value(###:p { 0.001). * ; Significantly different from the control
value(*:p<0.05)

51



ZI(’I—O-I H}E%oﬂ EH?_} mlﬁaﬁgﬁgﬁ%g H E?_.E:ﬂ}

Flok

Table 13. Effects of Gagamsoganbubi-Tang on Serum Lactate Dehydrogenase Activities in Galactosamine-induced

Experimental Liver Injury in Rats

Lactate Dehydrogenase Activity

Group Dose(mg/kg/day, p.o) (Wroblewski unit) Therapeutic Rate(%)
Normal - 1,877.5+250.7 -

Control - 16,576.7+1,943.2% -782.9
Sample | 200 11,930.0+616.0* 316
Sample [ 400 8,885.84+-916.6%* 52.3
Silymarin 200 8, 111.74+691.3%** 57.6

Values are means+S.E. of 6 rats. Therapeutic rates are % of protection that is calculated as 100(values of d-galactosamine control-values of sample)/(values of
d-galactosamine control-values of normal) #; Significantly different from the normal value(###:p { 0.001). *; Significantly different from the control

value(*:p<0.05, **:p<(0.01 and ***:p<0.001)
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