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ABSTRACT

Effects of Injinsaryung-san on Experimental

Liver Damage in Rats

Im-Jeong Pyo, Jang-Hun Lee, Hong-Jong Woo, Byung-Woon Kim
Dept. of Internal Medicine, College of Oriental Medicine,

Kyung Hee University, Seoul, Korea

The following results were made by observation GOT, GPT, ALP, total cholesterol and
triglyceride in serum to research the effects of medicines which are Injinsaryungsan(Sample-A)
and another medicine(Sample-B) of which Injin(Artemisiae Capillaris Herba)was increased in

quantity on liver damaged by CCls and d-galactosamine in rats.

1. The high concentrated extracts of Sample-A group and Sample-B group showed significant
inhibitory effects on the increase of serum GPT, ALP, LDH, total cholesterol and triglyceride

levels induced by CCls and d-galactosamine.

2. The high concentrated extracts of sample~A group and Sample-B group showed more
significant inhibitory effects(P<0.001) than the low ones’ effects(P<0.01) on the increase of

serum triglyceride level induced by CCl,.
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3. Sample-A group showed significant inhibitory effects on the increase of serum GOT, GPT,

ALP, total cholesterol and triglyceride levels, but no significance on the increase of serum

LDH level induced by d-galactosamine.

4. Sample-B group showed very significant inhibitory effects on the increase of serum GOP,

GPT, ALP, LDH, total cholesterol and triglyceride levels induced by d-galactosamine.

5. As compared with Sample-A group, Sample-B group of which Injin was increased in

quantity showed more significant inhibitory effects on all items of this experiment induced

by CCly and d-galactosamine.

As mentioned a{bove, it seemed that both Injinsaryungsan and another medicine of which

Injin was increased in quantity had effects protecting liver and anti-fatty liver induced by CCls

and d-galactosamine in rats.

damage as compared with Sample-B group.

Specially Sample-B group had very significant effects on liver

Therefore it seems that more researches on

variation according to the increase of Injin dose must be continued for curing liver diseases.
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Table I. Prescription of Injinsaryungsan A and B
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1) CCL## HpEd oa (m™

AFH 1ERE euElE s 20%  CCl
0.lml/10g(olive oilZ HEE)S Ko sl¢dl
WS CCLEAR 3% ARE 19 13 497 &
nigfstg o CCLEHE ¥ HHA iRiMmsto
Eikol weh mEe SRS MRS L mi
MEEHES BT BRRS
800mg/kg ¥} 1600mg/kg, Sample~-B 1050mg/kg
3} 2100mg/kg S HEAS A oM HiEKAdE A
AEFE RAGAD FYHBEYZ silymarin

Sample-A

uTE

100mg/kg S Enikmale] LEBEs At

2) d-galactosamine® 3 ffiEEd g (EH
69.75)

47 1We 6vla2 o] d-galactosamine
400mg/kgS AF e JEHERNC B 24A17
%ol ether2 7PEA v F LRM A
o}, ## 1000mg/kgd 500mg/kgs d-galacto-
saminef¥ 1 308 A 8AZF Foll &4 LK
malg oy A HKEWE silymarin 50mg/kg
S EoEmste] BT Rmd mE
L FiEoA HES ¥ 4,000rpmo) A 1023
DS miE-S oEEstch o) miS FE
to] MmiER S L MmisEREREE WEstd
HEEmd e AEAEsTE Rukistan

3) miE BRENE WE
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B Az
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565 Karmen unitell It3te] 611.5+54.3Karmen
unit® p<0.0019] HEF GOTHEMSY #BME K
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WeHLEol A 454 524.3%+36.2Karmen  unit®}
521.5+23.0Karmen unit® HEKEZ GOTIEH
of LAMNHEI S Holvk Bl M3t

HWeg FHErs BTEIA ok AR
#4 silymarin  100mg/kg ¥ BARE] Al = 447.0+

16.5Karmen unit® p<0.05¢ &g _LHIMHIK
7t B A oH(Table D.
T, M GPTIGHMES
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T - ) e

CClIERLERE IEH
tesked  CClakid
2614.21+142 2Karmen
927.2%9 e R p<oo0le] HEI GPT
WY L5RE BYY ME  Sample-A
1600mg/kg¥ Sample-B 2100mg/kg ¥ a1 of] A
= %% 2070.7=83.2Karmen unit?} 1816.7+
152.8Karmen unit® ¥Ia#e] lbdte] p<0.01¢]
S GPT LY MiscR7 BgE R ew K
glAE Hoe gHE F4 R ¢k
884 silymarin 100mg/kg#eHilitell A= 17185
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RK7b B4 = A cH(Table 1.

FoOBAE Abololl A
Sample-B#¢fififo] Sample-A#:ELER T ©] [

b T AeE ¢ F ANTH
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transaminaseffi i K<

D EREE ol A5 FEEC BAE BE-

2) M alkaline phosphatase(ALP)#& M [ oll
R

Table IIIo| #2773 viet Zo] CCL#HHE Wk
F AF Y MmiF+F ALPEHEC vAE e
BRE A5 2o F CCUEE HEH m
B ALPHEME-S 86.716.41K-A unit® CClIE
BERY 17.311.43K-A unitol k3l p<0.001
9 HEY ALPEHY BmE EAD. BEK
Sample-A 1600mg/kg¥ Sample-B 2100mg/kg
Pl Al £4 61.31659K-A unit®} 588=*
380K-A unit2 Bl Itste] p<0.059] A
d LAPFIRRE BERY F AT £ BE
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¥ LDH#EHS M\mEs 29 BE
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A& 2374.3+281.7Wroblewski unit2 p<0.001
o HES ALPLA ABIRRT BEAUS. F
WHERE Aol ALPIEME S tid EAMEICR
v AR EHUS Aoz AHHoidg,

4) Mm¥FH+ total cholesterold ol e R
CCL#ER FrhE AHY  mish
cholesterol& Bl W X= W&k MARE Table
Vel &Rtk AFl CCLE m@Eshd iy
& total cholesterol®] &&Eol EiFstA HBinst
o CClIEEE EHBS 1388%11.3mg/dlel i
ste]  CCLEE HWERFES  204.317.86mg/dlZ
472%2 ®mE ®o p<0.0019 FES LAS
BAd. BEK 1600mg/kg 2
Sample-B 2100mg/kg#ZEHE A #% 166.0%
9.10mg/dl$} 158.3*=867mg/dlE p<0.0le HE
g Ifith total cholesterol&@ &l LAMBINRE
Bad £ dden, BEE KEFAME AH
e fHme Rold #Mitmwer BEEE BX
=7 gtk A Y silymarin 100mg/kg
PEB A E 146.8+9.10mg/dIZ p<0.0018) F
B3 LRMEERIT BEAUT

total

Sample-A

5) M+ triglycerided Eoll theh R

AA CCLE KiESE miF+e triglyceride
SR BESHA Emate CCLIRIRE EHIFS
101.2+8.69mg/dlel 3t  194.7+£9.42mg/di=
92.8%< Hw|mME R p<0.001e FET LAS
ngen, MK
Sample-B 2100mg/kg# B Al %44 117.8=%
5.73mg/d19t 107.7+£8.70mg/dIE  ¥#HARE ¥ 3}
o] p<0.0019] HEI LAMBIKEF BEAA

Sample-A
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1600mg/kg 3}

th % WY JEE KENAME &%
p<0019] HEZ LAMWEEE B FAh
A Yy silymarin  100mg/kg % Lol A =
109.2+464mg/d1Z p<0.0018] 433 KRR
7t B = A vHTable VD).

2. d-galactosamineis% AFREZEOf
HHIHR

1) Mk transaminasefEtE ol vl X & %R
d-galactosaminei5 % HFEE A3 miFd
transaminaseli ¥ 4 ol mEe WRE
Table VI3 Table VIO 7R3t 3H <
d-galactosaminejiiid RS M+ GOTIH
P2 208.3*813Karmen unit® d-galactosamine
JERBERS  40.3*t4.45Karmen unite] 3k
4169%9< #mE R p<0.0018] HFES GOT
mieel #mmE Hgo. ¥ Sample-A 1600
mg/kg? Sample-B 2100 mg/kgiL Bl A&
HH& 171.3_*:0.76Ka;men unit® 149.8+0.48
Karmen unit® %4 p<0.013 p<0.0019 &
3 GOTLHA MGIRRE Jeb A A Lk
#54 silymarin  100mg/kgf BN A& 130.0%
1.53Karmen unitZ p<0.0018] &3 _F M
HRE B FA T OMEH Atelel GOTHE
PR EAM4E S Sample-B#fo] Sample-A
Bl Hhdted p<0.0019 HET R EHIt
AT

xa d-galactosaminedEME ICH L] GPT
R 177129 amen witell 15l d-galactosamine
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S BRI B Sample-A  1600mg/kg =
Sample-B 2100mg/kgH i fitol &= #4 4 845+
2.64Karmen unit¥ 74.0+535Karmen unitZ
p<0.019] 4% GPTLHF MHHEE B
F ARt FA LY silymarin 100mg/kg
Mgl A= 50.2+581Karmen unitZ p<0.0012]
HEd TR BleE Ao F ORERE Aol
o GPTiEHE MHlxEE  Sample-B#©]
Sample-A#f R} th4 U Aoz FEpidd.

2) Mm% alkaline phosphatase(ALP)#E M 1 ol
o A& B8R

d-galactosaminei 3 ITEE dF o miEs
ALPHEM v X= BiEel #EE Table IXl
12778t & d-galactosaminefiiE IHEL Q)
mised  ALPYE#ES 141.5+250K-A
d-galactosamineJE & ¥ 2] 33.8%+3.00K-A unit
o lkdled 3186%<2 ®INE Ho p<0.0018 F
B ALPEMS #wmE  HId BEK
Sample-A 1600mg/kg¥ Sample-B 2100mg/kg
RHEA A= #£4 127.8+237 K-A units}
116.0£2.39K-A unit® p<0.013} p<0.001¢] &
BT LAMEECRE YeEhAT A iy
silymarin 100mg/kg % LT A &= 92.8*
2.83K-A unitZ p<0.001¢] FHES ALPLFA #
BRI BEHAT. F i Aol ALPHE
HE LR s Sample-Bifo] Sample-A
el leste] p<0.019] HES AR £ERIT A
Aot

unit=

3) M lactic dehydrogenase(LDH)E M £ ol
LIERSaE s &<

"108.7£3.07mg/dlE HIBTE

d-galactosamined%# FFiEE dFH mEh
LDH#E# WX & ke ®RE Table Xl
st & d—gélactosamineﬁlﬁ paficpise)
M LDH#E M-S 3138.3+334.7Wroblewski
unit® d-galactosaminedE BB RES] 252.7+24.2
Wroblewski unitol] tt3te] 1142%9] #®mg =
o] p<0.0019) A& LDHiEMS BmME 2%
t}. ¥ Sample-A 1600mg/kgi BT o) A =
2567.31106.3Wroblews -ki unitZ #iflsts 1
g Holu MiHMmes HEE: AEIA &
kot 2100mg/kg ¥ BT ol A =
1850.0+131.6Wroblewski unitZ p<0.01¢ HE
g LRMBECRZT BRI 8 LKEY
100mg/kg#Z B A = 1936.7+
162.7Wroblewski unit®Z p<0.01¢ 4#&3 ALP
LA MEER7T REHAJCT. F BB Aol 9
LDHiE¥E  LAMBISRE  Sample-Bifol
Sample-Af¥ol] W3l p<0.019 HEF sifel
ER7E AR

Sample-B

silymarin

4) M5k total cholesterold &oll 3t &4t
L RESH M
total cholesterol& &S JEEE EHHES] 433+
1.69mg/dlet k3l 137.2+£2.63mg/dlZ 216.9%
o #mE R4 p<0.0018 HESF LAE B
o, ¥ Sample-A 1600mg/kg# Sample-B
2100mg/kg i EAFEN A %% 127.8+293mg/d1=
JE3td p<0.05%}
p<0.0019] HEMHel J& Mt total
cholesterol& &9 EAMHIKEE BT = 3
Aok, FP L EEY) silymarin  100mg/kg 1% B
ol & 73.8%252mg/dIZ p<0.0019] HES #l

d-galactosamine <
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TR BEE A Table XD, ¥ g A
o] £ cholesterol& £¢ EAMGIREE
Sample-Bifol Sample-A¥ol L3l p<0.019)
ARS %R ZRF AU

total

5) M triglyceride& o & E

d-galactosamined# WEE A9 MmiFd
triglyceride& &l v+ @HK MR E Table
XIol #RskAc & 83 o d-galactosamine
5 BESE miEd triglyceride&d £-& BE%sHA
i3l d-galactosaminedEBEE RSl 483
+492mg/diel " Bl 129.7+6.60mg/dl =
1685%9] #imE Bl p<0.0019] FES LAE
Bk oldl KR WK
1600mg/kg# Sample-B 2100mg/kg #7 BLi ol A
£ 1020+T48Img/d1# 96.7+549mg/dlZ ¥
Bl Ltste] p<0.019) HEHo Uv MmEFd
triglyceride®& &9 FHHIHIBHE &S &= U
ot %A HEEEY silymarin  100mg/kg ¥ BRTY
ME 622+389mg/diZ p<0.0018 HEH M
R BEAJAD. F BEiHe 23 vu
3 B w triglyceride&ES EHMEEES
Sample-B#°| Sample-A#fol H3led ta
< FRI BgEE A

Sample-A

Table 1. Effects of Injinsaryungsan on GOT Activities
on CCls- induced Experimental Liver Injury in Rats.

Dose No. of GOT activities Inhibition
Groups
(mg/kgpo.) animals (Karmen Units) (%)
Normal - 6 5382565 ° -
Control - 6 6l15+543 ™ 10366
Sample-A 800 6 583.7+36.1 45

288

Sample-A 1600 6 52434362
Sample-B 1050 6 5785349
Sample-B 2100 6 52152230
Silymarin 100 6 4701165 +

143

54
147
29

a) ; Mean*standard error

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

* ; Statistically significant compared with control
data(*; p<0.05)

Table II. Effects of Injinsaryungsan on GPT Activities
on CCl- Induced Experimental Liver Injury in Rats.

Dose No. of GPT activities [nhibition

Groups

{(mg/kg,po.)  animals (Karmen Units) (%)
Normal - 6 BASE13Y” -
Control - 6 614311422 212
Sample-A 800 6 2659.0£166.2 -1.7
Sample-A 1600 6 207078321 208
Sample-B 1050 6 214393%155.1 6.7
Sample-B 2100 6 18167 1528 305
Silymarin 100 6 17185+ 1193™ U3

a) ; Mean*standard error

# ; Statistically significant compared
data(###, p<0.001)

* ; Statistically significant compared
data(**; p<0.0l and *** ; p<0.001)

with normal

with control

Table III. Effects of Injinsaryungsan on Serum alkaline
phosphatase (ALP) Activities on CCl4-Induced
Experimental Liver Injury in Rats.

Dose No. of ALP Inhibition
Groups

(mg/kgpo)  animals (K-A units) (%)
Normal - 6 173£143" -
Control - 6 86746417 4012
Sample-A 800 6 788£380 9.1
Sample-A 1600 6 61.3£659" 203
Sample-B 1050 6 81.5%457 6.0
Sample-B 2100 6 588+380° 322
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Silymarin 100 6 398+523™ 51

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)

Table IV. Effects of Injinsaryungsan on Serum lactic
dehydrogenase (LDH) Activities on CCl4-Induced
Experimental Liver Injury in Rats.

a) ; Mean=Tstandard error

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

* ; Statistically significant compared with control
data(**; p<0.01 and ***; p<0.001)

Table VL Effects of Injinsaryungsan on Serum
triglyceride Levels on CCl4-Induced Experimental
Liver Injury in Rats.

Dose No. of LDH Inhibition Dose No. of triglyceride levels Inhibition

Groups Groups

{mg/kg,po.)  animals (Wroblewski units) (%) (mg/kg,po)  animals (mg/dl) (%)
Normal ~ - 6 4200:468" - Normal - 6 101.2+869° oo
Contol - 6 417101937 893.1 Control - 6 19474947 04
Sample-A 800 6 306321830 50 Sample-A 800 6 14774442 41
Sample-A 1600 6 BIT0EIR5" 19‘0 Sample-A 1600 6 1178+573™ 385
Sample-B 1050 6 403523250 33 Sample-B 1050 6 135.2+575" 306
Sample-B 2100 6 31088+119.2" 255 . Sample-B 2100 6 1077870 47
Silymarin 100 6 2374312817 431 Silymarin 100 6 109224647 439
a) ; Meanxstandard error a) ; MeanZXstandard error
# ; Statistically significant compared with normal # ; Statistically significant compared with normal

data(###. p<0.001) data(###; p<0.001)

* ; Statistically significant compared with control * ; Statistically significant compared with control

data(**; p<0.01 and ***; p<0.001)

Table V. Effects of Injinsaryungsan on Serum total
cholesterol Levels on CCl4-Induced Experimental
Liver Injury in Rats.

data(**; p<0.01 and *#**; p<0.001)

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

Dose No. of total cholesterol levels Inhibition Dosc No. of GOT activitics Inhibition

Groups Groups

{mg/kgpo)  animals (mg/dl) (%) (mg/kgpo)  animals (Karmen Units) (%)
Normal - 6 1388=113" - Normal - 6 403+445" -
Control - 6 4378 472 Control - 6 2083+8,13" 4169
Sample-A 300 6 2047£102 0.2 Sample-A 1600 6 171.3+076" 178
Sample-A 1600 6 166.0£9.10" 187 Sample-B - 2100 6 140.8+0.48"" 4@ %1
Sample-B 1050 6 196.2+7.73 40 Silymarin 100 6 130.0% 153 376
Sample-B 2100 6 1583867 25
Silymarin 100 6 1468+9.10™ 281 a) ; Mean*standard error
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# ; Statistically significant compared with normal
data(#, p<0.001)

* ; Statistically significant compared with control
data(**, p<0.01 and ***; p<0.001)

@ ; Statistically significant compared with Sample-A
(@@@; p<0.001)

Table VIII. Effects of Injinsaryungsan on GPT
Activities on d- galactosamine-Induced Experimental
Liver Injury in Rats.

Dose No. of GPT activities Inhibition

Groups

(mg/kgpo)  animals (Karmen Units) (%)
Normal - 6 177£239" -
Control - 6 10574577 4972
Sample-A 1600 6 845+264" 20.1
Sample-B 2100 6 740£535" 30,0
Silymarin 100 6 5024581 525

a) ; Mean*standard error

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

* ; Statistically significant compared with control
data(**; p<0.01 and ***; p<0.001)

Table IX. Effects of Injinsaryungsan on Serum
alkaline phosphatase (ALP) Activities on
d-galactosamine-Induced Experimental Liver Injury in

Rats.
Dose No. of ALP Inhibition
Groups

(mg/kg,po)  animals (K-A units) (%)

Normal - 6 338+300" -
Control - 6 14154250 3186
Sample-A 1600 6 1278+237" 97
Sample-B 2100 6 1160+2.39™%¢ 180
Sitymarin 100 6 9284283 344

a) ; MeanZXstandard error
# . Statistically significant compared with normal
data(###, p<0.001)
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%, Statistically significant compared with control
data(*#; p<0.01 and ***;p<0.001)

@ ; Statistically significant compared with Sample-A
(@@; p<0.01)

Table X. Effects of Injinsaryungsan on Serum lactic
dehydrogenase (LDH) Activities on
d-galactosamine-Induced Experimental Liver Injury in

Rats.

Dose No. of LDH Inhibition

Groups
(mg/kgpo)  animals (Wroblewski units) (%)

Normal - 6 227 242” -
Control - 6 31833347 11419
Sample-A 1600 6 2673+1063 182
Sample-B 2100 6 18500£1316™%¢ 41
Silymarin 100 6 193%6.7£162.7" 33.

a) ; Meantstandard error

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

* , Statistically significant compared with control
data(**; p<0.01) -

@ ; Statistically significant compared with Sample-A
(@@; p<0.01)

Table XI. Effects of Injinsaryungsan on Serum total
cholesterol Levels on d-galactosamine~Induced
Experimental Liver Injury in Rats.

Dose No. of  total cholesterol levels  Inhibition

Groups

(mg/kgpo)  animals (mg/dl) (%)
Normal - 6 433%169" -
Control - 6 13722263% 2169
Sample-A 1600 6 12784293 69
Sample-B 2100 6 10872307"4¢ 208
Silymarin 100 6 738+252™ 462

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)

@ ; Statistically significant compared with Sample-A
(@@; p<0.01)
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Table XII. Effects of Injinsaryungsan on Serum
triglyceride Levels on d-galactosamine-Induced
Experimental Liver Injury in Rats.

Dose No. of triglyceride levels  Inhibition
(roups

(mg/kg po.) animals (mg/d1) (%)
Normal 6 483+497" -
Control 6 129.7+660™ 1685
Sample-A 1600 6 1020+481" 214
Sample-B 2100 6 96.7£549" 254
Silymarin 100 6 622389 520

a) ; Mean=standard error

# ; Statistically significant compared
data(###, p<0.001)

* ; Statistically significant compared with control
data(**; p<0.01 and ***, p<0.001)
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