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ABSTRACT

Experimental study of the effect of Injinsaryungsan and
Sosihotang on cholestatic liver injury induced by

ANIT (a—naphthylisothiocyanate).

Sang-Man Shin, O.M.D., Jang-Hun Lee, OM.D. Ph.D.
and Hong-Jung Woo, O.M.D. Ph.D.
Dept. of Internal Medicine, Coll_ege of Oriental Medicine,
Kyung Hee University

In an attempt to evaluate the effect of high and low concentration of Injinsaryungsan and high and
low concentration of Sosihotang on cholestatic liver injery induced by ANIT(d-naphthylisothiocyanate),
biochemical changes in serum transaminase(GOT, GPT), alkaline phosphate, lactate dehydrogenase,
total cholesterol, triglyceride, total-bilirubine were studied and the following results were obtained.
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. High concentration of Injinsaryungsan(2.2g/Kg) inhibited significantly the activity increases of
GOT, GPT, ALP, LDH, TC, TG, T-Bilirubine induced by ANIT( & -naphthylisothiocyanate).

. Low concentration of Injinsaryungsan(l.1g/Kg) inhibited the activity increases of ALP, LDH, TC,
TG with statistical significance, while inhibited the activity increase of GOT ,but with no
statistical significance.

. High concentration of Sosihotang(2.4g/Kg) inhibited the activity increases of LDH, TG, TC with
statistical significance while inhibited the activity increases of GOT, GPT, ALP, T-bilirubine with
no significance.

. Low concentration of Sosihotang(1.2g/Kg) inhibited the activity increase of TG, while inhibited the
activity increase of ALP, TC with no statistical sig-nificance, but didn’t inhibite the activity
increases of GOT, GPT, LDH, T-Bil

These results suggest that Injinsarvungsan has more significant effect on the liver injury induced

by ANIT(a-naphthylisothiocyanate) compared with Soéihotang and so can be applicable clinically to
virus hepatitis and. cholestatic liver injury. Further study will be required to evaluate the effect of

Sosihotang on cholangitis and cholecystitis.
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1. REMH 2 BREBEWY

1) FERMR

A REoIA AHEE e AT AAAIAN T
dste] dAFE AE AHgstAen EEol AR B
BRPIEE R NEEIB S mARES st 2o

(1) BRMEFE(Sample-A)

B £ = ‘ £ F(g)
B & Artemisiae Capillaris Herba 25g
=] Jit  Atractylodis Macrocephalea Rhizoma 6g
¥ % Polyporus 6g
*® % Poria Cocos 6g
# B Alismatis Rhizoma 6g
#  # Glycyrrhizae Radix 2g
Total amount 51 g
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(2) /SEHE(Sample-B)

¥ £ = | #F(g)
& Bupleuri Radix 12g
' % Scutellariae Radix 8g
A B Ginseng Radix 4g
£ B (%) Pinelliae Rhizoma » 4g
¥ # Glycyrrhizae Radix 2g
Total amount 30g
2) Wk FH

BREEEH 2 NEME 4 158 98 765gd
450ge B2 MY 23] 7HEFEE T Bdlx
BEigREStY HEmEHe M Y 1203
g(&& 169%)¢ /IEMIHS] R it 1440
g(F& 320%)& 4 4o K EE ds=23e
BEZ HESd Agsdd. SHENESHS K
E 11g/Kgg& Sample-Al, BEE 22g/Kgd
Sample-A2, /MRS BEE  12gKes
Sample-Bl, SigE 24g/Kg< Sample-B2Z &3t

3 BERHY

HER A2 BREWET FTESTEASTAA
T4¥ Sprague-DawleyA #F(8) #BE 180~
220g<S AME3tE o, FEREE AERFAALR(F)Y
EXEEE \Fsdn, B2 523 FFHAd-
BRRe ERHYS BRE R 2320 EEAZ
Fo) FRASAL, HHT Bl )l & 2412 T
oA AAstch

4) BB
(1) o -naphthylisothiocyanate(ANIT)FFEZE o

% 1EA
Kumazawa, N $%79®e] wle] Fato ik
g7 1£¢ sSriElEstd BER BRI
Sample-Al 1.1 g/kg¥} Sample-A2 2.2 g/kg<,
NS Sample-Bl 1.2 g/kg¥ Sample-B2 2.4
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gkegs 247 19 13] 493 ROREST B8 &
MR el % AY el 9g a-
naphthylisothiocyanate(¢] 8 ANIT) 100 mg/'kg
(olive oilell BEH)S HEEEA EH3IAT. ANIT
RERY F ALY 24AL Fo etherZ 71
A A 98 LERmEte FiEdAM 608
22343 3,000 rpmol A 1583 EOSBESI] Mk
€ st fifFd  transaminase(GOT &
GPT)HEME, lactate dehydrogenase(LDH)BEH{EMH
B, alkaline phosphatase (ALP)EfR{EHE, total
cholesterol (TC)& R, triglyceride(TG)&E ¥
total bilirubin (T-Bi)& &€ MESIAT. HEZEY
2 ¥ silymarin 0.1g/kgd ROFESIS HEEZLE
At

@ Transaminase(GOT & GPT) E#E ] HIE

GOTSt GPT BEREHES HES Reitman &
Frankel®] 7#49)9l w2t GOT. GPT kitA] 2F(o}
AAhe EASY HESACL F, GOT ==
GPT 71€ 1 ml ¥ Ag&e ¥x 37CAA 5
B 71ed 3 ZF42 104 HED M 02
ml B Ag#d] sk F GOTY 79 60E,
GPT9Y 7% 30¥7 REAZ o 42 eF 24-
dinitrophenylhydrazine® 10 ml 4 7}slz A&
oA 2087 WX3F ot 04-NaOH Al 10 mlE
Yol FHES ARG KEFIE 308F 505
nmolA FHFE BHPCR sho] EHER, BK 2
WS REXEE fiEstd RS REHES
2 BE @He EHEBM(Karmen unit) € #ESH
HEEZEs A

@ Alkaline phosphatase(ALP) &t <] BIE

mFE+ ALPEREMET Kind-Kingkb0)el &
sted ALP-S kitA of(obitAl )& AHE-ste] HIES)
At N1ALEFA 20 miE AlE R Hsta 37T
A 58z 7hestm ¥4 005 mE 7 ohe 37T
oA &3] 1587 HAF g AMAY 20 ml
g 7Msn 2 BET F A29A 108018 AAT

thE 60% ol blankE =2 500 nmolA %
KEE BlES RERS BREES FE ALPEFR
EHEEK-A unit)E BE} S HEEEIC

@ Lactate dehydrogenase(LDH) &S] HiE

MiF+ LDHEREEESY BlES 24712 351)
2 o]&38le LDH-LQ kitAl2f(olibAIeh) S ALE-38}
o FESAT. F, 71AFAY 10 mE AFET
A3kl 37ColA 523 7H3taL 408 M €A
005 mE 718tz & RBET F 37CAHA HF3
1083 Bx18k o JA4SZAAIY 30 mlE 7t
e RES FEAZT 602oWel 570 nmeilA
blankE =2 & REEE MESL FEEKRY
BXEE v LDHS ®REEE(Wroblewski
unit) 2 WES BRI

@ Total cholesterol(TC)& &2 #IE

Mt TCEEL BFEES2) £3t Cholesterol-
Enzyme kitAl2F(oFitAleh)& o83t RESH
Z MmE 002 mie BERE 30 mE mdtd 2
BEAT F 37CoA 583 HAF F 60FEludl
blank& =& 39 500 nmollA BXEEE BIES
o HEREY BXEES RE AAFY TCEE
(mg/dL)& EMidHsich

® Triglyceride(TGEE S BiE

miEp  TGEEL EFRES3HA F319
Cleantech TG-S kitA] & (o}itAleh)-& ol &3l
Tk =, mE 002 miet EAAY 30 miE
7tste] @ BET T 37CoAM 10827 #xF 3
600l blankE HEZ 3t 550 nmel A Bk

£ AlEste EiERe BXEE REH ZAAF9
TGEE(mg/dL)& EHEH

® Total bilirubin(T-Bi) & &< HIE

M+ T-Bil&EL Jendrassik-Grof #55)2 ©]
4% 2F9 AL kit AA(AM 301-K, o}atal
oh)g ol&3lq @EsHT &, miF 002 met o
o]HAAY 10 ml R HopxAd 10 mlE stz
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~tRiEEY 29 WERPEFEH MEEEC] ANIT 2 BRE BHemt: FaRd e pg-

ZA & BEstY 1087 A2 2Xsn #HHPA
o 1.0 miE 7tsled F BAT tg 247 oluld)
blankE ZZ 3o 600 nmAlA BREEE HIES
o EXEKS BXE=2 FH AAFY T-Bi
(mg/dL)& EHSET

MNER &R

1. M+ transaminase(GOT & GPT) B%
JEMEEEO| CHSE R

ANITZ 39 FEE d39 mEs
transaminase EHEC vXE BEKY BRE
Tablel# Tablelle]l #7-3ATH EFH | ANITE A
2)8tH M9 transaminase &l HA 5] #inE
Rew ANIT JERE EXEMS mFE+ GOTEME
= 748+6.48 Karmen unitll st 720.0+17.89
Karmen unitZ p<0.0018}] FEI GOTIEMEY £
mE B9 WK SHEEEEEC Sample-Al 1.1g/ke

I} Sample-A2 22 g/kg FAZAA & 6240+

29933 5600%2530 Karmen unit® p<0.053
p<0.0019] felAde] e GOTEHR MEIHEE =B
o F9ith ubde] K /NSEHE Sample-Bl 12
g/kg® Sample-B2 24 g/kg FAZAAME EHE
pEe A Ratgoh WEREWS FAE silymarin
01lmg/kg BEFAME p<0018 FESF GOTLRE
MEEE B

T3 mEP GPTIEHES ANIT JERE EFH
¢] 216+098 Karmen unite] 3t ANIT EE
$EREe] 360047.83 Karmen unit2 p<0.001)
FEY GPTHEEES LAKRE Bion MK B
UL # Sample-A2 2.2 g/kg B & 308.0
+800 Karmen unit® GPT LtH HHMEEE Kol
U #Ee 2 FEEs FIEHA ¢t Sample-
Al ¥ B /%4818 Sample-Bl Sample-B2 Z+zt
RORARIME d9d2 2L FX 2gL ¢
F AR BB E FAT sillymarin 0.1g/keg
HEPEAN = p<0.058 HES GPTLER HIHME
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Table I Effects of INJINSARYUNG-SAN and
SOSHIHO-TANG on Serum GOT
Activities on  «-Naphthylisocyanate-
Induced Experimental Liver Injury in

Rats
Dose No. of GOT activities Inhibition
Groups
(g/kg,p.0.) animals (Karmen Units) (%)
a)
Normal - 5 74.8+6.48 -
K
Control - 5 720.0£17.89 -862.6
*®
Sample-Al 1.1 5 624.0£29.93 13.3
Ak k
Sample-A2 22 5 560.0+25.30 22.2
Sample-Bl 1.2 5 728.0£18.55 -1.1
Sample-B2 24 5 696.0£16.00 33
. k% .
Silymarin 01 5 532.0+38.78 26.1

a) ; Mean* Standard error

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

* ; Statistically significant compared with control
data(*; p<0.05, **; p<0.01 and ***; p<0.001)

Table II. Effects of INJINSARYUNG-SAN and
SOSHIHO-TANG on GPT
Activities on @ -Naphthylisocyanate-

Serum

Induced Experimental Liver Injury in

Rats
Dose No. of GPTactivities Inhibition
Groups
(g/kg, p.o.) animals (Karmen Units) (%)
a)
Normal - 5 21.6£0.98 -
' e
Control - 5 360.0£47.33 -1566.7
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Sample-Al 11 5 384.0+27.13 -6.7

Sample-A2 22 5 308.0+8.00 144

Sample-B1 1.2 5 376.0x16.00 -44

Sample-B2 24 5 368.0+12.00 -22
*

Silymarin 01 5 232.0%+1855 356

a) ; Mean= Standard error

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

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

2. Mm% alkaline phosphatase(ALP)
EEEME ofst HR

Tablellle #&75=% ulel Zo] ANIT FHRATEE
fH Y mF+ ALPIEME uX s BKe #E:e
t}&3 2} &, ANIT FEEEH MmFE+ ALPE
& 6301546 K-A unitdll 3l ANIT RE %
BBEZ 1182%972 K-A unit2 p<0.0018] HEF
ALPiEHEES] #mE BT KK BREESsH
Sample-Al 1.1 g/kg¥ Sample-A2 2.2 g/kg &0
REPFANAY 44 10261434 K-A units} 964=
462 K-A unitZ ¥EEA 3l 242 p<0.059]
T8 EAMEIZEE BEY T AAC. i
Bk /4R Sample-Bl 1.2 g/kg¥ Sample-B2
24 g/kg BEBAME 227 HKlss @RS R
U fEtme s FEY ERE ZEHA Egd. &
&Y silymarin 0.1g/kg  RERFFAM = 77.0+382
K-A unitZ p<0.0019] FET ALP LAIHIE
7} B Ak

Table HI Effects of INJINSARYUNG-SAN and
SOSHIHO-TANG on Serum Alkaline
phosphatase(ALP) Activities on a-
Naphth-~ylisocyanate~Induced
Experimental Liver Injury in Rats

Dose No. of ALP activities Inhibition

Groups
(g/kg, p.o.) animals (K-A Units) (%)

a)
Normal - 5 63.0£5.46 -
HH
Control - 5 118.2+9.72 -876
*
Sample-Al 1.1 5 10261434 13.2
x*
Sample-A2 22 5 964%462 184
Sample-B1 12 5 114.6+9.72 3.1
Sample-B2 24 5 107.6+4.95 9.0
Kok
Silymarin 0.1 5 7701382 34.9

a) ; Mean*Standard error

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

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

3. m;&% lactate dehydrogenase(LDH)
AR OIXl= HER

ANIT FEIFEE 3o miE+ LDHEME
tXe BEY HEE Table Vel #ReAh
ANIT FFEZERS mF+F LDH EHS 11680+
86.16 Wroblewski unitell tt3le] ANIT @E HERE
2 2616.0+35544 Wroblewski unit® p<0.019] %
°)3 LDH {EMES] #mE RActh K SRy
Bt Sample-Al 1.1lg/kg® Sample-A2 22g/kg %R
Ffoll A 1656.0£141.209F 1308.0+104.61 Wroblewski
unit2 Zhz} p<O.05% p<001e) FES LHMFIK
7t BESJAY. =3 BE NEHIE Sample-B2
24 g/keitEBEANME 1552.0+11920 Wroblewski
unitZ p<0.019] F93 EAMFIBEE BETS &
ANe Sample- Bl 1.2 g/kgEFFo A= ¥t}
2 eSS F2 Z3dY. HEEY silymarin 100
mg/kgiZ RN A= 1152.0%88.0 Wroblewski unit
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Table IV. Effects of INJINSARYUNG-SAN and
SOSHIHO-TANG on Serum Lactic
dehydrogenase(LDH) Activities on a-
Naph- thylisocyanate-Induced
Experimental Liver Injury in Rats

Dose No. of LDH activities Inhibition
Groups
(g/kg,p.0.) animals (Wroblewski Units) (%)
a)
Normal - 5 1168.0+86.16 -
#
Control -. 5 2616.0+355.44 -1239.7
*
Sample-Al 1.1 5 1656.0%141.20 36.7
*%
Sample-A2 2.2 5 1308.0+104.61 50.0
Sample-B1 1.2 5 2624.0+86.35 -0.3
%k .
Sample-B2 2.4 5 1552.0+192.0 , 40.7
¥k
Silymarin 0.1 5 1152.0+88.00 56.0

a) ; Meant Standard error

# , Satistically significant compared with normal
data(#, p<0.01)

* ; Statistically significant compared with control
data(*; p<0.05 and **; p<0.01)

4. MmE+ total cholesterol(TC)E =0
i3t R

ANIT |2 H2Y FEE 849 mnHs TC
284 e BEY MEE TableVel #R3HA
t} ##d ANITE EEE miF+Fe TCY &8
o] A3 A #mste] ANIT EERE EFFS 764
+344 mg/dLel sl ANIT EE HEHS
169.8+£1301 mg/dlE 1223%2 #EmE 29
p<0.0018] #oi3 LRSS BAC BE EEOEH
Sample-Al 11 g/kg® Sample-A2 2.2 g/kg %R
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Silymarin 0.1 5

BoM ZZ 1336+717 mg/dLet 7741539
mg/dLE p<0.05% p<0.018] F% i TCEE
o ERAMHIZRE BRT & AA% BE I
#3% Sample-B2 24 g/kg EAOFEFANE 1314
1733 mg/dLE %EEEte] st p<0.058 f9jd
LHEOFIHEE BYo Sample-Bl 12 g/kgiid
BAAME Yx Ml EHES Bolu #HiHme
HES £Rc ZEEA &yt HEEY silymarin
100mg/kg #EBfIME  101.2+£637 mg/dLE
p<0.018 BES EAMBERF BR=HUG.

Table V. Effects of INJINSARYUNG-SAN and
SOSHIHO-TANG on
Cholesterol(TC)

-Naphthylisocy-anate-Induced

Serum  Total
Levels on a

Experimental Liver Injury in Rats

Dose

No. of TC Levels Inhibition
- Groups
(g/kg,p.0.) animals (mg/dL) - (%)
a)
Normal - 5 76.4+3.44 -
Hi#
Control - 5 169.8+13.01 -122.3
*
Sample-Al 1.1 5 1336+7.17 21.3
%k %k
Sample-A2 22 5 774%£539 544
Sample-B1 1.2 5 155.0£9.52 87
*
Sample-B2 24 5 131.4%£7.33 226
*%
101.2+£6.37 40.4

a) ; Mean*Standard error _

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

* , Statistically significant compared with control
data(*; p<0.05 and **; p<0.01)

5. ;& triglyceride(TG) &0l CHEH R
ANIT #H2 H2Y FEE 939 nm+ TG
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SEo PIXE BREY HEE Tablevidl FAEHA
t}. ¥dF o ANITE EESIY mFE+Fe TGEES
FASA #Bindte ANIT JFERE EEHY 824+
7.18mg/dLell sl 1532%16.24 mg/dLE 85.9%
o] e R p<0019 o3 EFES BIYon
B HRENEE Sample-Al, Sample-A2 ¥ /g
#8i% Sample-Bl, Sample-B2 #BEfo] H3d +#
9% mFE+F TGEES MHIHMEE BEY + U
o} HEEEY silymarin 0.lmg/kg HEHAANE
9461522mg/dLE p<0019] HEY HAHHET &
=320 A= 8

Table VI Effects of INJINSARYUNG-SAN and
SOSHIHO-TANG on Serum Triglyceride
(TG Levels on - Naphthylisocyanate-
Induced Experimental Liver Injury in Rats
Dose No. of TG Levels Inhibition
Groups ‘
(g/kg,po.) animals (mg/dL) (%)
a)
Normal - 5 824+7.18 -
##
Control ~ 5 153.2+16.24 -85.9
* %
Sample-Al 1.1 5 70.8+2.43 53.8
Wk k
Sample-A2 2.2 5 576+3.17 62.4
*kk
Sample-Bl 1.2 5 78.0%£3.11 49.1
* kKK
Sample-B2 2.4 5 63.0+295 58.9
*k
Silymarin 0.1 5 81.4+890 46.9

a) ; Mean*Standard error o

# ; Satistically significant compared with normal
data(#; p<0.01)

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

6. & total bilirubin(T—Bil)E &0
CHEF MFR

ANIT HHRZ Y FEE A nEd
T-Bil&Ed viX+= BKS %EE TableVIel 2
retgT. #3Fd ANITE FESHE Mmig$e
T-Bile] &&e FAsA @mste] ANIT 3EEE
IEERFSY 123+0.096 mg/dLs] thdtd ANIT EE
HEHES 34910945 meg/dl= 183.7%9] #mME B
o p<0.001Y FHES LHS Biv. K ErEm
E# Sample-A2 2.2g/kg HEFEANA 2.14+0201
mg/dLE p<0.01¢ f93% m+ T-Bil&gEgEe EH
MEHRE BEYE F Aoy Sample-Al
llg/kg REHAMT EUE 2EE FX R34
oh dtAo] M /NEHE Sample-Bl, Sample-B2
BOFEFRAAE HEEY thdld dode pEe
F2 ZE BEY & AT HEEY silymarin
100 mg/keg REFIAE 19020530 mg/dL=
p<0019 EES FAMEIRKES BRAT

Table VIL Effects of INJINSARYUNG-SAN and
SOSHIHO-TANG on Serum Total
Bilirubin(T-Bil)
Naphthylisocy-anate-Induced

Levels on a-

Experimental Liver Injury in Rats

Dose No. of T-BillLevels Inhibition
Groups
(g/kg,p.0.) animals (mg/dL) (%)
a) _
Normal - 5 1.2310.096 -
. . H#HH
Control - 5 3.49+0.945 -183.7
Sample-A' 1.1 5 3.74+0.329 -72
* ok
Sample-A? 22 5 2.14+0.201 387
Sample-B' 1.2 5 3.96+0.422 -135
Sample-B? 2.4 5 363%0.215 -4.1
*%
Silymarin 0.1 5 1.90+0.530 456

a) ; Mean= Standard error
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# ; Satistically significant compared with normal
data(###, p<0.001)

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

V. & =4

@EEd s Faold £BE FAY vt X
ok FrEh, S, TH, BE BE R EE 88
o] d7lo] BHTIFP. =Y <FAFRKH> “BHE
FEEE TE, BEEE HE o SgnlH®)
#RY <HBB>IA “FREE MELEE IS 25
Haolghate M BAP  magmemel Fse ERT
—HHe B 5 Aok L B SRR KER
114D “5% ﬁﬂ“ﬁﬁ
HEEE FILRE RREETHEED” 3o, kel

FREREYT BEEE o) FRiEEC] ETHE REE —
Bwo s FolE T FaE F2 uolds R
oL} G %o B L Byl o8 doldr
1249 plolajxel] o) @MFEES 2t
itere RIEE AT gon"¥ gy
42 o] T Fx9 ASde ERT BmEsid
Exez 44 BEE 4 Ao

EEEEHYe HEASHPTV pwEE £
EHo2AN 2 BEelU BREER Ratd B4
= WES FHEE HEllt BRIV s
#gale] BIFFIKS T MBFIREAC o ®E
& BE £f FEEe o =HI KRBHY &’
#e #lm FlEstmz EEEEA FAsEZ
. aftreRe sprmEEele] @BIEIRY HE
7 o] MBS mWetn wakEsty gyt ¥e
sk st Fi b, mamBEEE 7K, 17K
Mgt FIRRERS Ewoln BEPe Haiit
Fale] BEpoz Asted FikEstn HEERHY
IMEWIE 28 Bath P dketd ik
BRI ke Bild g 17K BRY Bl
s HESN¥= gmEad BELSET BNEE
Lia=
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NERRIEPBRT R e (raEse] LIEES R|BG
®, MEREW, THER, OEBER SES BEsc
FEIZA PRV pigmel o FiRE
wald LRpe EE EXRASNH HE BE K,
FRSfERol n, HEOBDe smppmER
FliE, FUSA B9 fEHe) o, fgEtRle
Bt kEinEs, AS #HEYOY: il ER
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