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ABSTRACT

Experimental Study on the protective effects of

Jivusaenggan—-Tang on liver injury.

Heung Ko, O.M.D., Young Chul Kim, O.M.D.,, Jang Hun Lee, O.M.D., Ph.D.,
Hong Jung Woo, OM.D.PhD. and Byung Woon Kim, OM.D,, Ph.D,
Dept. of Oriental Internal Medicine, College of Oriental Medicine,
Kyung Hee University

In order to investigate the protective effects of Jiyusaenggan-Tang by F-I(Jiyusaenggan-
Tang aspirated by distilled water), F-II(Non-polysaccharides in Jiyusaenggan-Tang) and
F-III(Polysaccharides in Jiyusaenggan-Tang), experimental studies were performed in mice
with liver injury induced by CCly, and d-galactosamine.

The results were summarized as follows :

1. The increases of the serum GOT activities in mice induced by CCli were inhibited
significantly by the administration of highly concentrated FIII . The increases of the
serum GPT, LDH, and ALP activities in mice induced by CCly were inhibited
significantly by the administration of highly concentrated FI and FIIil.
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2. The increases of the serum total-cholesterol and triglyceride activities in mice induced
by CCls were inhibited significantly by the administration of highly concentrated FI ,
FII and FIII.

3. On liver injury induced by the CCly, the activities of GOT, GPT, ALP, LDH were
inhibited by highly concentrated FIII, ¥-I, F-II, and F-1, F-II, F-II on total
cholesterol level and F-III, F-I, F-1I on triglyceride level in order of their efficacies.

And F-1III is considered to be the most effective component.

4. The increases of the serum GOT, GPT activities in mice induced by d-galactosamine
. were inhibited significantly by the administration of FI and FIII. The increases of
~ the serum LDH, ALP activities in mice induced by d-galactosamine were inhibited

significantly by the admjnistration of FI and FIIL

5. The increases of the serum Total-cholesterol, Triglyceride activities in mice induced
by d-galactosamine were inhibited significantly by the administration of FI , FII and
FIIL

6. The increases of the serum GOT, GPT activities in mice induced by d-galactosamine
were inhibited significantly in F-III administrated group and then F-I in order of
efficacies. FII does not showed significant effect on inhibiting the activities of serum
'GOT and GPT levels. The activity of ALP was inhibited by F-II, F-1, F-II , LDH
"by F-II, F-I in order of efficacies, and F-II did not showed significant effect on LDH
activity. The triglyceride level was decreased significantly by F-II, F-II, F-1 and the
total cholesterol level by F-II, F-1, F-III in order of their efficacies.

Judging from the above results, it is considered that Jiyusaenggan—-Tang has protective

effect against liver injury, and that Polysaccharides in Jiyusaenggan-Tang is more effective.
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1. # &

2% Ushs HBV [BteEo] mAADS o
10%9 ol2m , Anti-HCV RAERS s
BimBol A ok 1%2 &0, wlol Ak
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SN olo) met BTh MEMY FFEE ER
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Table 1. Prescription of Jiyusaenggan-Tang

Crude Name Family Name  Latin Crude Name Dose(g)

[ Artemisiae capillaris Herba 20g
- Sanguisorbae Radix 6g
E B Alismatic Rhizoma 6g
B ik Atractyloidis Rhizoma alba 6g
¥ % Polyporus 6g
® % Hoelen 6g
# H Glycyrrhizae Radix 3
AN Ponciri Fructus 3g

A g

2) el A

WRAEFFE 200 A 112008 Mol B2
oBERIA 2E MAGHIHT T BB T WM
st &4 RHEME MY 1602g0KK 14.3%,
F-D& d%led, o8 ZEE= fH#Eax
100g-& Ee3dled Scheme 1o uw} oF 3wk
Bg et BEAIZ] 39 76%9] acetonelFiK
ol XL acetoned Mate]l 2 WA
& BTN st AR 1R HES
o WES MBS T LS hBmS WS
o] £ R Y F-1I 47g3) F-11 53gS
Qo] & PEY LEZ = BEER mE
RSt .

3) EBmBHY
AERA FAT BRFWES FRBY ICR
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A AFL) BE 16—20g9’r S-praugue—Dawley
A BF(8) #BE 180-250gS HAsIG o,
BEE AFFTAARGEHDS BERMANE T
i, &2 o] fissAc. HRS HRDH

& EEE REC 28M JEEAD % R
3a, EEF fifFo] fle & 2412 TolA
st

HIRR A T 5

AEAKE 2RERIY 23] Hhil

WG St (F-D

3u e B2 B

76%7} ¥ =& acetoned g
BENA FFAY BE
B4y 8E(4,000rpm, 308)

LFRE-ID LRy (F-1ID

Scheme 1. Preparation procedure of Sample
2. BB A&
D) msgfbiits B el #a fra©

AF 18-S 6vtglE 3t 20% CCly 0.1ml/
10g(Olive oillZ FWfE)S f|nKkEIRT. BR
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o pEERE BR 3YARY 19 13 497
WpEsd o MELRE RE% BH)
Hinstel kol wE mige At mgm
4 2 MEER EHES NESAY. BRe
F-1 700mg/kg® 1400mg/kg, F-1I 350mg/kg
o F-TI 700mg/kg, F-1I 350mg/kgs F-1I
70mg/kgS #EAsIG o HEMNdE 4HAK
HikS RESAT B HEEWS  silymarin
100mg/kg & RNt LB

2) D-Galactosamine F#% HrEE H3 {FH
4547)

37 1S 6vlal2 ¢ d-galactosamine
400mg/kg S BF 9 JEHERO KRSt 24K
#oll ether2 7MHEA MiBET F LERMmERA
o}, K% F-I 1400mg/kg, F-II 700mg/kg, F-1I
700mg/kgS ##% d-galactosamine®¥5 304§
I SEER ol £4 BnikmEsidoen BEL
BEEMZ silymarin 100mg/kgS #20HER S}
st g. Kmd mKe HRAA HE
& #% 4,000rpmoAl A 10451 EOEESH M
& sEEstch o] mise FUMEt MmN
2 MmMEFRERES WEstAds HEHAds
AEAHKKRS RORZES AT

3) Mk BEREEE WE

(1) Mm¥ Transaminase(GOT & GPT) &
Mg E

i transaminasef®&tt e HES Reitmann-
Frankelt:™o #8}9) GOT & GPTHEM #&
gR(o}AbA| =2 3] AL, ) E At WES
At '

(2) m#%+h alkaline phosphatase &#:E HE

M+ alkaline phosphatase(ALP)iE¥:E =
Kind-King#k™’e] B iteaikol #este] ALP-S
kit (o} A k54 B AL, BF)ES s B
FE3H Rt

(3) iy lactate dehydrogenase FEH#ERE MITE

m¥5+ lactate dehydrogenase(LDH)EHE =
Wroblewski & LaDue™9] Bfsitfaiko] #a}
o LDH-LQ kitiAZE (o3 %FA 34}, d=)S
fEmste) WEsAt.

4) MRy WE

(1) i Total cholesterol& & WIE

Van Handel&®9) mBe¥iio) #3814 total
cholesterolflIFE A kitRAZE(o}2bA 2k F 4 34D &
EAs WEstAch

(2) M Triglyceride& & WIE

Mm%+ TriglycerideZES WE-L C. Allain
$o)0 mgiptaikol el bRl WEAR
¥ Cleantech TG-S kit(o}ibA 52 3]A), &
=) s e

m. BEER

1. MifEfLRER FF FES Hat BR

1) s TransaminasefEHpEe] o121 R

ARANN  PEARKES EESY Mmoo
transaminasef&fE©] B3 BmEY ik kR
# JERE EEBY miEh GOTHE#HS 538+
565 Karmen unite] H3Ele 61151543
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Karmen unitZ 10366%<9 #mE 2y

p<0.001e] AHEY GOTHEHS ®BmE wdch

¥ F-II 700mg/kg #EARFAME 433.7+123
Karmen unit2 ¥RE#E 3o p<0019 &
B GOTLAMFIRZRE BEd + AUt
E8, BIK F-1 1400mg/kg REBAMNE YR
Hol H3td GOTLAMKIME™E Rolvt it
oz FEZEE REHA FUt. KEdA BK
F-II #EFEAMNE 2 PES vXx £

& & £ Ut BHHEEY silymarin 100

mg/kgiR BBl A= 447.0£165 Karmen unit2
p<0.05¢] HET EAMHKET BEEIUT
(Table I).

£, s GPTERS MWHRLRE FEE

B EHBS 2545+13.2 Karmen
unitol] Hdld SRR EE HEFY
26143%1422 Karmen unitZ 927.2%°]i@ &
Bo p<0.0018) HEI GPTHEHS LARRE
walch BE Pl 1400mg/kghsaBtd A
2063011021 Karmen unit2 #@#d 3o
p<005¢2] FFE3 GPT LAAEET BEIU
on EEEANME EtE BEL FA EY
o K F-II 350mg/kg¥ 700mg/kg #EAEE
M= &% 20355+170.7 Kaemen unitsh
1574.0+55.5Karmen unit2 p<0.05¢F p<0.001¢]
HEY GPTLAMHKE Y BEAAT. RE
ol ¥ F-I SRE ¥ BERE KEFNANT
HEFd il ¥49E2 #eE 55T & ¢
Ao}, Bt EEY silymarin  100mg/kg i EREE
d)lA e 17185+119.3 KaremenunitZ p<0.001¢]
HES WHE BES AHTable 1.

2) MmiFs< Alkaline phosphatase(ALP){E¥EE

214

d mX= #R

AANA  mELEE FRERSY mEF
ALPIEH S 1737143 K~A unitd] W3ty ™
BALRE RE HBIFS 867L£641 K-A unit
2 p<0.0019] HES ALPEHREME B
B¥ F-1 1400mg/kg¥ F-II 700mg/kg #RERF
GgAE £& ,
582%156 K-A unit9¥ 56.3+353 K-A unit®
p<0.018] HBEST LAMHEZRI BEHAL
EEel B F-1 REEINE B0E #LE
Bzd + A9 BHELREY
100mg/kg# EFN A= 3981523 K-A unitZ
p<0.0019) HEIALP LRMGIHRE7 BES
A THTable D).

silymarin

3) M5 Lactate Dehydrogenase(LDH) &
EEol] YA E AR

AN EHAKE FREHNY MR
LDH iE#-2 420.0£46.8 Wroblewski unitel]
3t MBRILRE EE HEES 4171.0+1937
Wroblewski unit®2p<0.001¢] £&3 LDH &
ol |meE 2BY9dY. HK F-1 1400mg/kg=}
F-TI 700mg/kgARAME #£4%& 2857.8%
1456  Wroblewski  unit®}  2693.0%286.7
Wroblewski unit2 p<0.013 p<0.001¢] FES
ERASE BEHAT KE % F-US
BE RENAAE LAS Aflstes HEE B
olu #MileZ FRET REIX U B
YWY silymarin 100mg/kg iR BREEA) A =
2374312817 Wroblewski unit® p<0.001¢] #&
E¥ ALPEAAHREY RESAUL(Table
V).
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4) 1 Total cholesterol& &oll ¥ KR

AA  mEEREE RESE MY
total cholesterol®] &E<e EKSA Emst
PO bR JEEE EREBS 138.8+11.3mg/dl
o] Hate) muEfbRE BEEHREFS 2043%
7.86mg/dIZ 472%°] #®MmE 2o p<0.0019
H&3 LRSS 2o #¥ F-I 1400mg/kg,
F-1I 700mg/kg 2 F-II 700mg/kg #ZERHFEA
£ #4158.2+3.90mg/dl, 160.8%10.2mg/d1¢} 162.2
+104mg/dl2 p<0.0013} p<0.01¢] FES M
¥ total cholesterol& &9 EAMHBRE BE
% 4 dgon EAE AT MEise
e RolU #Etmez HEEE RESIA
orokch, [t HLECEEY) silymarin  100mg/kg #&
FR A E 146.8+9.10mg/dIZ p<0.0019] FE
g EHEIRER BEE AT (Table V).

5) MR Triglyceride& Eol ¥ &E

AF WEARKE BRESH  mEEe
triglyceride 28-S HEX3 A Eimshs g
R%E JEEE EHHS 101.2+8.69mg/dlel tst
o] 1947+942mg/d1Z 924%9] EmME B
p<0.0018] HEF LRSS BAe™ KK F-1
1400mg/kg, F-1I 700mg/kg3} F-III 700mg/kg
BRI E %% 1075%£553mg/dl, 1157%
9.49mg/dis} 104.7+6.79mg/d1Z @Rt sl
o p<0.0012] AR LAMHEHET BEAU
on WK F3 BRE BREANAME FET
m¥E$e triglyceride& &9 LAMBEIBIRE B

2= £ dAY. BEHELEZEY  silymarin
100mg/kg EBAME  109.2E4.64mg/dI=
p<0.001¢] AHEI MEKR7 BERIAAGD

(Table VI).

2. D-Galactosaminei% % FFREE=of %St
HHHR

1) M+ Transaminasef& MRSl 7] X & &R

g7 A d-galactosamine FFERERFS] M
i GOTHEHS 40.3%£4.46 Karmen unitell 3t
o] d-galactosamine RE HIBH-2 2083813
Karmen unit2 416.9%<] #m& 2o p<0.001
o HES GOTEK EBmE HA. WK
F-1 1400mg/kg¥ F-III 700mg/kg ##AFENA
£ 1753*131 Karmen umit®} 16251243
Karmen unit2 %% p<001¢] HEI GOTHE
M EAMERRE JEhY ek F-II
700mg/kg i BBRE-S 193.3+1.67 Karmen unit®
oA JElEsteE s Helv FRET REH
A gt BHELEEY silymarin 100mg/kg
REFEAN A = 130.0+1.53 Karmenunit=
p<0.0019) AR LAWEIREF BESHAS
(Table VII). _

w3, mE+ GPTE# 9XE BKS X
e 3= Table VIl 7R3 A
d-galactosamine JERRE IE"-%"%?QI‘ 17.7+2.39
Karmen unitol] 3l d-galactosamine BERE
W9 105.7£5.77 Karmen unit2 497.2%¢]
®meE ®Bo p<0.0018) FET GPTEHSY L
AHRE B2t K F-1 1400mg/kg® F-II
700mg/kg HEAHNME 83.0%6.87 Karmen
unit® 72.0%x3.12 Karmen unit® ## p<0.05
¢} p<0.001¢] A&E3 GPTLAMAFIRRE BIE
g & Y. KiEel #®¥& F-II 700mg/kg #%
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BBl A= 9481398 Karmen unit2 HIEHF
Hate] M2 #LE BEY 57 A B
gy 100mg/kg B BARF A A =
50.2%5.81 Karmen unit® p<0.001¢] HEF W
#B R BE S JH(Table VIID.

silymarin

2) Mmi##+ Alkaline phosphatase(ALP)#%#: &
d "= FR

d-galactosamine FFE FFEE FEE 33
o] m¥Et ALPiE#HA mX= BEKY ZRE
Table IXel #75=3HTD. = d-galactosamine
JEEERS miE+ ALPHE#S 33.8%£3.00 K-A
unitel] H3le] d-galactosamine BRE HRBRHFS
1415+250 K-A unit2 3186%2] #EmE R4y
p<0.0018] £EST ALPEHXS #/mME 24
¥#¥ F-1 1400mg/kg, F-II 700mg/kg, F-II
700mg/kg TWHEFIAME &4 11471233 K-A
unit(p<0.001), 1297%275 K-A unit(p<0.01),
1160+1.84 K-A unit(p<0.001)8] £ES LH
PHBERE YERIR T Rk Hoe 24
silymaﬁn 100mg/kg AR = 928+283
K-A unit® p<0.0018) A®§ ALP L5
R} iﬂﬁéﬂ?ﬁit}.

3) m¥ 4 Lactate Dehydrogenase(LDH) &
MRS PIAE BR
d-galactosamine FH%F HEE AFA mHE+
LDH#EE# X Bk el $RE Table X9
R8I 9 . & d-galactosamine FEEBER Sl I
& LDHiE# & 252.7124.2 Wroblewski unit
ol K& d-galactosamine RE HWERES
3138.3+334.7 Wroblewski unit2 1142%¢9] &
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mE Ro p<0.0019) &S LDH &2 #in
€ HIY KK F-1 1400mg/kg® F-II
700mg/kg  HEBAAE &% 223431
1854Wroblewski unit®} 14153+69.2
Wroblewski unit2 p<0.05%} p<0.001¢] HE 3
EADEZRT BEAQADG. RE BE& F-1I
SRE REFAM = 2872.7%£330.4
Wroblewski unit® LDHE# ] EHS %St
T HEE Rolu #EMes AEEE BEH
A gkt Bk k#EEEY silymarin  100mg/kg
FEFNNE 193671 162.TWroblewski unit®
p<0.0019] HES ALP LAMEKE Zes
pel=

4) 1 Total cholesterol&&ol H3F H
d-galactosamine FE# FrhEE 839 mikd
total cholesterol& &l WA= MK MRE
Table X  fRstdes. & #3Fd
d-galactosamineS JRESHH MmiFEH2] total
cholesterol®] &8¢ HEFEsA  Bnsty
FRE AR 433+
1.69mg/dlol k3] 137.2+2.63mg/dlZ 216.9%
o] @mnE He p<0.0019 AET LHAE BY
oo ¥ F-1 1400mg/kg, F-II 700mg/kg,
F-TI 700mg/kg EBFAAS £% 977%
3.0lmg/dl, _86.5 +232mg/dl, 99.2%1.72mg/dl2
Hgarel sl p<0.001e FEMC] e m
9 total cholesterol& & EAAHKEE B
=3 F QA BHLKEY
100mg/kg #HFHHREAA = 7381252 mg/dl=
p<0.0019] HEZ MHEIBR7T B A

d-galactosamine

silymarin
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5) M Triglycerided Bl W3 #E
vd-galactosamine FH FRE 39 miEd
triglyceride@ &°l "X &= Bk %EE Table
XIo) #7399 & BF | d-galactosamine
S EEsSIE mEdhel triglyceride 2E-& B
A ®msl d-galactosamine JERE FHEt
9] 483+492mg/dle] H.EtH 129.7%6.60mg/dl
2 1685%¢] #EmME B p<0.0019) FEF L
A& BT ol ukste] HE F-1 1400mg/
kg, F-1I 700mg/kg, F-1II 700mg/kg #3860l
A &% 9451254mg/di(p<0.001), 99.3+4.75
mg/dl(p<0.01),83.0+£5.96mg/dl(p<0.01)2 ¥IE
Bfol 3l HEMol v M triglyceride
a8 LANHERE Bzg & JdqT. B
PR EEY) silymarin  100mg/kg BRERTENA =
62.2+3.89mg/dlZ p<0.0019] HET MEIHE
7t BEE A

Table L Effects of Jiyusaenggan-Tang on GOT Activities on CCli-Induced
Experimental Liver Injury in Mice

Dose No. of GOT activities Inhibition
Groups
(mg/kg,po)  animals (Karmen Units) (%)

a)

Normal - 6 5381565 -
4

Control - 6 61151543 10366

F-1 700 6 56651509 92

F-1 1400 6 4071218 25

F- 30 6 696.2127.1 -173

F-I 700 6 639.02439 - 45

F-lI .30 6 530.8+59 117
*%

F-II 700 6 4B7E123 291
*

Silymarin 100 6 701165 %9

a) ; MeantStandard error
# 5 Statistically significant compared with normal data(##, p<0.001)
* ; Statistically significant compared with control data(*; p<0.05 and

*; p<0.01)
Table 11 Effects of Jiyusaenggan-Tang on GPT Activities on CCl-Induced
~Induced Experimental Liver Injury in Mice
Dose No. of GPT activities Inhibition
Groups
(mgkgpo)  animals (Karmen Units) (%)
a)
Normal - 6 2455132 -
i
Control - 6 2614311422 w272
F-1 700 6 260121369 05
*
F-l 1400 6 2063011021 211
F-I 30 6 21930£1780 - 68
F-II 700 6 217711541 - 49
*
F-II 30 6 2035+ 170.7 21
*¥%
F-I 700 6 15740155 398
%%
Silymarin 100 6 1718511193 43

a) ; Mean Standard error

#  Statistically significant compared with normal data(###; p<6.001)

* ; Statistically significant compared with control data(*; p<0.05 and
¢, 0<0.001)

Table 0. Effects of Jiyusaenggan-Tang on Serum Alkaline phosphatase(ALP)
Activities on CCli-Induced Experimental Liver Injury in Mice

Dose No. of ALP Inhibition
Groups
(mg/kgpo) animals (K-A units) (%)

a)

Normal - 6 1732143 -
i d

Control - 6 86.7£641 4012

F-I 00 6 6721654 25
X%

F-1 1400 6 5821156 329

F-I 30 6 8351862 -32

F-I 700 6 8671550 -

F-I0 350 6 8281493 45
xx

F-I 700 6 5631353 %l
%%

Silymarin 100 6 308+523 541

a) ; Meant Standard error

#  Statistically significant compared with normal data(##; p<0.001)

* ; Statistically significant compared with control data(*#; p<00I and
##3, p<0.001)
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Table IV, Effects of Jiyusaenggan-Tang on Serum Lactate Dehydrogenase

(LDH) Activities on CCly-Induced Experimental Liver Injury in Mice

Table VI. Effects of Jiyusaenggan-Tang on Serum Triglyceride Levels on
CCli-Induced Experimental Liver Injury in Mice

Dose No. of LDH Inhibition Dose No. of Triglyceride levels . Inhibition
Groups Groups
(mg/kgpo)  animals Wroblewski unit (%) (mg/kgpo)  animals (mg/d) (%)
a) a)
Normal - 6 200468 - Normal - 6 10124869 -
## ###
Control - 6 A1710£1937 8931 Control - 6 1947494 %4
*
F-l 700 6 36883705 144 I 700 6 1558107 20
*% 53
F-I 1400 6 RT8L1456 35 P 140 6 10754553 48
F-I %0 6 21783087 -1 F-I ) 6 1628+108 164
%3
F-I 0 6 34798+ 1955 166 F 0 6 11574949 406
*
F-II %0 6 4311041082 -34 F-I0 30 6 1874128 26
X%
P C M0 6 26802867 B4 FIl LA oz 67 42
% . . . +
Siymarin 100 6 BUIEBLT 8l Siymarin 100 6 10024454 83

a) ; MeanStandard error

# ., Statistically significant compared with normal data(## p<0.001)

+ ; Statistically significant compared with control data(x*; p<0.0l and
#+; p<0.001)

Table V. Effects of Jiyusaenggan-Tang on Serum Total cholesterol Levels on
«CCly-Induced Experimental Liver Injury in Mice

Dose No. of  Total cholesterol levels Inhibition

Groups
{mg/kgpo)  animals {mg/d}) (%)
‘ a)
Normal - 6 1388£113 -
H
Control - 6 20431786 412
F-1 700 6 , 1823£10.1 108
*$¥%
F-1 1400 6 15821390 226
F-I 30 6 1972116 35
*%
F-If 700 6 160.8%10.2 213
F-T 30 6 19781940 32
*%
F-ll 70 6 16221104 206
%X
Silymarin 100 6 14681910 281

a) ; Mean2 Standard error

#  Statistically significant compared with normal data(#; p<0.001)

+ ; Statistically significant compared with control data(**; p<0.01 and
»xx, n<0.001)
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a)  Mean Standard error

# ; Statistically significant compared with normal data(#; p<0.001)

* ; Statistically significant compared with control data(*; p<0.06 and
%, p<0.001)

Table VIL Effects of Jiyusaenggan-Tang on GOT Activities on
d-galactosamine Induced Experimental Liver Injury in Rats

Dose No. of GOT activities Inhibition
Groups
(mg/kgpo)  animals (Karmen Units) %)
a)
Normal - 6 4031446 -
i
Control - 6 20831813 4169
%
F-1 1400 6 17531131 158
F-1 700 6 193.3£167 72
*%
F-I 700 6 16251243 220
%%
Silymarin 100 ) 1300£153 316

a) ; Meanz Standard error

# ; Statistically significant compared with normal data(#; p<0.001)

* ; Statistically significant compared with control data(**; p<0.0! and
w5, p<0.001)



Table VI Effects of Jiyusaenggan-Tang on GPT Activities on

- s] ] - A6A A1E FAWV5-

-

d-galactosamine Induced Experimental Liver Injury in Rats

Dose GPT activities Inhibition
Groups
(mg/kg,p0.) (Karmen Units) (%)
a)
Normal - 1774238 -
#
Control - 1057577 4972
*
F-1 1400 8301687 25
F-I 700 948+3%8 103
%%
F-1I 700 7202312 319
X%k
Silymarin 100 5021581 525

a) ; Meand Standard error
# , Statistically significant compared with normal data(#; p<0.01)

+ ; Statistically significant compared with control data(+; p<0.05 and

x4, p<0001)

Table IX. Effects of Jiyusaenggan-Tang on Serum Alkaline phosphatase(ALP)
Activities on d-galactosamine-Induced Experimental Liver Injury

in Rats
Dose ALP Inhibition
Groups
(mg/kg,p.0) (K-A units) (%)
a)
Normal - 338300 -
#4
Control - 14151250 3186
*k%
F-1 1400 1147£233 190
*%
F-I 700 1097425 83
%%
F- 700 11601184 180
%%
Silymarin 100 9281283 344

a) ; Mean® Standard error

# ; Statistically significant compared with normal data(é#; p<0.001)
+ ; Statistically significant compared with control data(*+; p<0.01 and

s, p<0001)

Table X. Effects of Jiyusaenggan-Tang on Serum Lactic Dehydrogenase
{(LDH) Activities on d-galactosamine Induced Experimental Liver

Injury in Rats
Dose LDH Inhibition
Groups
{mg/kg,p.o) (Wroblewski unit) (%)
a)
Normal - 25271242 -
i
Control - 31383+3347 11420
*
F-I 1400 22343184 288
F-II 700 12713304 85
X%k
F-ll 700 141531692 %0
*%%
Silymarin 100 19367£162.7 383

a) ; Mean Standard error

# 1 Statistically significant compared with normal data(##; p<0.001)
*+ , Statistically significant compared with control data(+; p<0.05 and

#+2; p<0.001)

Table XL Effects of Jiyusaenggan-Tang on Serum Total cholesterol Levels
on d-galactosamine Induced Experimental Liver Injury in Rats

Dose No. of Total cholesterol levels Inhibition
Groups
(mg/kg o) {mg/d) (%)
a)
Normal - 433£169 -
i
Control - 13721263 2169
*%¥
F-1 1400 9774301 288
*¥k
F-I 700 8651232 370
*¥%
F-II 700 921172 27
*%%
Silymarin 100 738£252 462

a) ; Mean* Standard error

# ; Statistically significant compared with normal data(###; p<0.001)
+ ; Statistically significant compared with control data(s*s%; p<0.001)
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Table XII. Effects of Jiyusaenggan-Tang on Serum Triglyceride Levels on
d-galactosamine Induced Experimental Liver Injury in Rats

Dose No. of Triglyceride levels Inhibition
Groups
(mg/kgpo)  animals (mg/dl) (%)
a)
Normal- - 6 48349
i
Control - 6 12074660 1685
*kF
FI 1400 6 9451254 211
%
F-1 700 6 93147 24
*%
F-II 700 6 890£5% 314
£33
Silymarin 100 6 6221389 520

a) ; Mean Standard error

#  Statistically significant compared with normal data(##; p<0.001)

* ; Statistically significant compared with control data(*; p<0.05 and
%, p<0.001)
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