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Abstract

Experimental Studies on the Protective Effect of
Kamicheungkantang(KCKT) on Hepatic Damage Induced by CCls

Jo Dong-il O.M.D, Kim Dong-hee OM.D., Ph. D.
Dept. of Oriental Medicine Pathology
College of Oriental Medicine, Daejeon University, Daejeon, Korea

In order to evaluate the protective effect of Kamicheungkantang(KCKT) on hepatic damage
induced by CCls, the study was done. The blood chemistry and histological study were done
following oral administration with materials. The results were obtained as follows.

1. KCKT extracts didn't show cytotoxicity against BALB/C mouse lung fibroblast cell.

2. In the hepatotoxicity with CCls, serum alanine aminotransferase(ALT) was significantly
decreased in KCKT treated group as compared with control group.

3. In the hepatotoxicity with CCls, serum aspartate aminotransferase (AST) was significantly
decreased in KCKT treated group as compared with control group.

4. In the hepatotoxicity with CCL, serum alkaline phosphatase(ALP) was significantly decreased
in KCKT treated group as compared with control group.

5. In the hepatotoxicity with CCl, serum lactate dehydrogenase(LDH) was insignificantly
decreased in KCKT but insignificantly as compared with control group.

6. In the hepatotoxicity with CCls, serum cholestorol was significantly decreased in KCKT
treated group as compared with control group.

7. In the hepatotoxicity with CClL, serum triglyceride was insignificantly decreased in KCKT
treated groups as compared with data of control.

8. In the hepatotoxicity with CCls, serum total bilirubin, direct bilirubin, 7-GTP were not
changed in KCKT treated groups as compared with data of control.

9. In histopathological changes, fatty changes, vacuole, nucleotic changes and fibrosis were
observed in control group and degree of changes was increased over time. Whereas no differences
were observed in KCKT treated group

These results suggested that KCKT extracts might be usefully applied for treatment of hapatic
disease and also it was necessary to do more studies about its mechanisms.
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1) Bikte] ik

KCKT 1086 & (115g)el ZRi&K 2,000meE &
st B HhHiBEol A 3REM B¢ st i
e 4, o8 BRA WSt BEE BRERRE
#£ & (Rotary evaporator, Buchi 461, switzland)2
ME RS, BEWS ThA R %1% (Freeze
dryer, FDU-540, Eyela, US.A)E °]83td 2
WiEsld 32g& Aol HE RESIHod, WEe
B BER BRe piEste R

2) MBS

QAo AA lung fibroblast MH(MLFC)+
BALB/c A9 M###-g cool D-PBSE 33 #
W F e 2740z Yisla] conical tube(15
nd)ell ¥, 1,400 rpmell A 583 BOs# 5
o}, Tubeel ©A] DMEM {containing collagenase

A(5mg/m¢, BM, Indianapeilis, IN, U.S.A)%}
DNase type 1(0.15mg/mé, Sigma), antibiotics
(penicillinm  10°U/m¢,  streptomycin  10mg/me,

amphotericin B 25u¢/m)} 8 Wil 37 T CO» %
ol A 28581 B sEsIHYd. 05% trypsin-
02% EDTA® #Hmd ¥ 30 #3 A4 Bm% ¥
olit 45 4BAWMKPBS)Z % 28 1500 rpm
oA MOLSREY F DMEM-10% FBSel 1 £
¢ mEsAT 1 Y ¥ 05% trypsin-0.2%
EDTAZ mLFC #iagE oMsld DMEM-5%
FBS #%#¥Eo] 10°cells/nt MES L3o] 96 well
plateel &3t}

3) CCL(MEIMLIRTE) B ITRE #R ¥ BRHE
Rat 8ol2]l 8 1FLoR 39 CCLE FoskA %L
E#B, CCLE olive oilZ 1:1322 4% &4
04meY 29 MR 2 73 MENE FEHNEY FH
B LA Jim EHA KAKE LY
HEF, CCLE HRBETY A8 HEoR FHHE
€ BRAMI F KCKTS #HAKE 2447 £D
B REBHoR &4 88 484 m#e
dol mmmael A

[] CCLel 2% iRt 2% A

Group
\ day
Control | # * »* * * *
KCKT | #| 9 9 9 9 9 9 v ve e

11213145161 7] 89 1011]12

Group
\day

Contro} | &

13 14/ 15} 16) 17, 18| 19{ 20| 21| 22| 23| 24

14 94 w#
kekr (0 w[w]w] v v[w[e]v[w] o]

+ B.T ! Blood test

4) £ NHKS &8 WE

My total protein, cholesterol, triglyceride,
transaminase (asparete amino transferase(AST),
alanine amino transferase(ALT)) , alkaline
phosphatase (ALP), lactate dehydrogenase(LDH),
total cholesterol, T ~GTP, total bilirubin %2
direct bilirubin & BHEALBOHE, Express
550(Ciba~Corning Co., US.A)& A&l R st
At

5) MEse WML BE

(1) hematoxylin & eosin(H&E) ¥4

AY FEL 24 12 Az Hel 2olg FEA T
2 FE Al dH2 F] AN 9f B
3 F#E AN H AEE Masld A
AR F ut2 & HAEH R Uiz g
& A A

Hey e 2 99 44 98 A3 =2
2 28 g e Wid M 10% $4 £=2
ddol 48A1 Fot nAStR =AW g AA
g 98 s2% B A8 3 60% ¥E ¥
EREH BE 4% o2 €534 g e
A thF toluene of FHAHL AY & &3
d geiad 5% 9 ¥u) AAE A Y A
At} wEolz BYE 4m FA2 AMS o
o] YnrAl WE @asl7] 98 hematoxylin
3} eosin(H&E) EM-& A48t Bat#v]7 &)
Al BF R A #gst
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1. BALB/C mouse lung fibroblast cellel %%
%43

Fx @Ko EXM] HE ManE BB BT
g #FMa)7) 989 KEY BALB/C mouse lung
fibroblast cellel ¥% Mia®i WA= 1, 10,
50, 100, 200(ug/ml) MENAM XF 95% [ALe]
MREFRS Jehdio] Mlsmue Udehua] ¥t
tH(Table. 1).

Table 1. Cytotoxic Effect of KCKT on BALB/C
Mouse Lung Fibroblast Cell

Conc. (ug/mé) Percent of control
Control 100+2.56
1 102.1+3.24
10 98.2+1.23
100 91.3+3.25
200 92.4+1.78

2. BERALE Bl VA= ER

1) KCKT7 ALTe vl A= R

CCLE Frifhe] BWHY s8] m®t ALTE
WEY HR EWHL 26811.48(U/L)AUH wHato
HEHS 408%145(U/L)2 Emetdx, KCKT
BERLS 325+ 1.76(U/L)2 HBH vistd H&
e M8 Jeb A Table IO, Fig. 1.

Table . Effects KCKT on ALT in CCl&~
treated Rats
No. of
Group . ALT(U/L) P-value
animals
Normal 8 25811.48
Control 8 408+1.45
KCKT 8 325%1.76 p<0.05

% Normal @ Non treated group. Control : CCl
treated group.

KCKT @ Kamicheungkantang and CCly treated
group.

®: Mean * SE.

P-value : Statistically significant value compared
with control data.

KCKT

Controt

Nomnal

Fig. 1. Effects KCKT on ALT in CCl-treated
rats.

Normal : Non treated group.

Control : CCly treated group.

KCKT : Kamicheungkantang and CCly treated
group,

2) KCKT7} ASTel ulA& ¥R

CCLZ Friighol #HE @R mM¥+ ASTE
FES BR, EWHL 85417200/ 4 uatd
HEHE 13431945(U/L)2, KCKT HENS
109.7+£254(U/L)2 IRl Wigtd HFREE(<
0.05)%e M4 & Jet WA Table I, Fig. 2).

Table M. Effects KCKT on AST in CCl-
treated Rats

No. of

Group animals AST(U/L)  P-value
Normal 8 854+7.2"

Control 8 134.3+9.45 -
KCKT 8 10971254 p<0.05

¥ Normal : Non treated group. Control : CCly
treated group.

KCKT : Kamicheungkantang and CClL treated
group.

-114~



ek E o] WMAEA WY KuaH HWE 5

®: Mean * SE.
P-value Statistically
compared with control data.

significant  value

KCKT

Nomal Controt

Fig. 2. Effects KCKT on AST in CCl-treated
rats.

Normal : Non treated group.

Control : CCls treated group.

KCKT : Kamicheungkantang and CCl4 treated
group.

3) KCKT7} ALPel mix & @

CCLE HFififhe] #HY mEe m¥+ ALPE
REF £R, EXEFS 37.0£213(U/LIE, HR
He 596+3.23(U/L)E, KCKT BREL 437+
200U/ 2 HEER vde HEM(p<05)UE
WAE VehUH(Table IV, Fig. 3).

Table IV. Effects KCKT on ALP in CCl-

treated Rats
Group Nf)' of ALP(U/L) P-value
animals
Normal 8 37.0+213%
Control 8 59.6+3.23
KCKT 8 43.7+2.09 p<0.05
#¥ Normal @ Non treated group. Control | CCL
treated group.
KCKT : Kamicheungkantang and CCl treated
group.
®: Mean * SE.
P-value Statistically significant  value

compared with control data.

Controt

Normal KCKT

Fig. 3. Effects KCKT on ALP in CCly-treated
rats.

Normal : Non treated group.

Contral : CCly treated group.

KCKT : Kamicheungkantang and CCly treated
group.

4) KCKT7} LDHel vAl& #@
CCLE el #Ed wBel m#+ LDHE
REY HR, EWHHL 77051458(U/ML) 2, HHEH
€ 1457.311024(U/L)2, KCKT #&®EF2 12375
£798(U/L)E HWE ngtd Moo K
B UehA] gsteh(Table V).

Table V. Effects KCKT on LDH in CClL-

treated Rats
Group aﬁ?r'n;lg LDH(U/L)  P-value
Normal 8 7705+458% -
Control 8 1457.3£102.4 -
KCKT 8 1237.5+79.8 -

¥ Normal : Non treated group. Control : CCly

treated group.

¥ : Mean * SE.

KCKT : Kamicheungkantang and CCls treated

group.

P-value Statistically  significant  value

compared with control data.

5) KCKT7} cholesterold] v]Al&= g
CCLE FHfel #8Y a9 m®d chole-
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sterolA] & RWEY KR, EWMHL 4131556
(mg/dD2, HEHE 56.312.34(mg/dDE, KCKT
HENS 46.11278(mg/dDo2 MR v 3o
AEE(E<009)UE MPE UENAAD(Table VI,
Fig. 4).

Table VI. Effects KCKT on Cholesterol in CCl-
treated Rats

No. of

Group animals Cholesterol(mg/dL) P-value
Normal 8 41,3556

Control 8 56.312.34

KCKT 8 46.1+2.78 p<0.05
¥ Normal : Non treated group. Control : CCl
treated group.

KCKT : Kamicheungkantang and CCls treated
group.

¥ : Mean * SE.

P-value Statistically  significant value

compared with control data.

Normal KCKT

Control

Fig. 4. Effects
CCli-treated rats.
Normal : Non treated group.

Control : CCly treated group.

KCKT '@ Kamicheungkantang and CCls treated
group.

KCKT on Cholesterol in

6) KCKT7} triglycerideo] vl X+ ¥
CCLE. Frighel BRE ARe MM triglyceride
Ag WEY &R, E¥FE 9591621(mg/dDE,

HRHS 14502124/ 2.2, KCKT #EE
€ 1276%115(mg/dD o2 B v My
gRevt HEE S YedA $%tHTable VID.

Table V. Effects of KCKT on Triglyceride in

CCly-treated Rats
No. of Triglyceride o
Group animals (mg/dL) P-value
Normal 8 95.9+6.21*
Control 8 1450*+124
KCKT 8 1276115 -
¥ Normal @ Non treated group. Control : CCls
treated group.
¥ : Mean * S.E

KCKT @ Kamicheungkantang and CCli treated
group.

7) KCKT7} total proteinol vl AlE Hg

CCLz Hrile] HFHE BB m#d total
protein | & BEY ER, EHNHL 6.61102(g/d)
2, BB 619102g/d) e 2, KCKT HERL
6.23t04(g/dD .2 HEHA 2RI} YA @
*cHTable V.

Table WI. Effects of KCKT on Total Protein in
CCly-treated Rats

Group aii.;):lfs TOt?lg/gt;wm P-value
Normal 8 6.61 £0.2¥

Control 8 6.19t0.2

KCKT 8 623+04 -

¥ Normal : Non treated group. Control : CCl
treated group.

KCKT : Kamicheungkantang and CCli treated
group.

¥ : Mean * SE.
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8) KCKT7} total bilirubinel vl & g

CCLE i@l HRY AR mMd total
bilirubinA| & WEY KR, TEHKE 00100
(mg/dDZ, BREL 015002(mg/d) L2, KCKT
BREFE 010£001(mg/dD 2.2 HERBFe] M) &}
Bostgort HEES JEA  GAHTable
).

Table X. Effects of KCKT on Total Bilirubin in
CCli~treated Rats

Group Nf)' of - ’I_‘otal P-value
animals  bilirubin(mg/dL)

Normal 8 0.00+0.0¢

Control 8 0.15+0.02

KCKT 8 0.10+0.01 -
# Normal @ Non treated group. Control : CClL
treated group.

KCKT : Kamicheungkantang and CCl; treated
group.

¥ : Mean * SE.

P-value Statistically  significant  value

compared with control data.

9) KCKT?} direct bilirubine] ©]2]& %@

CCLE FHFol BRE mBe m#d direct
bilirubinX & WEY KR, EFFS 0000
(mg/dD2, PSS 0.1+£0.00(mg/d) o8, KCKT
BEFES 012000(mg/dNe2 KIS m—31A
eb 81kt 11t Table X).

Table X. Effects of KCKT on Direct Bilirubin
in CCl-treated Rats

Group Nf” of  Direct bilirubin P-value
animals (mg/dL)

Normal 8 0.00+0.0"

Control 8 0.1£0.00

KCKT 8 0.1+0.00 -

¥ Normal : Non treated group. Control : CCl

treated group.

KCKT : Kamicheungkantang and CCl treated
group.

¥ ! Mean * SE.

P-value Statistically  significant  value

compared with control data.

10) KCKT7} r-GTPo vl @

CCLE F#feol FHE aRY nws r
-GTPAE WE® #R, EWHES 00£00(JUL)
2, HEEL 1.0£0000U/L)22, KCKT #&Ee
Al 10£0.00(JU/L) 2.2 RS FA—stA Je
1 #t7F 1A HTable X1).

Table XI. Effects of KCKT on 7'-GTP in CCle-
treated Rats

No. of

Group animals Tr-GTH(IU/L) P-value
Normal 8 0.00+0.0¢
Control 8 1.0£0.00
KCKT 8 1.0£0.00 -
¥ Normal @ Non treated group. Control : CCly
treated group.
KCKT Kamihongsambogantang and CCl
treated group.
d ! Mean £ SE.
P-value Statistically  significant  value

compared with control data.

Table XI. Summary of Effects of KCKT on the
Blood Chemistry in Rats with the Damage of
Liver induced hy CCLs

‘_.
AT AST AP IpH O
esterol
KCKT + + M N *
Tri- Total Total Direct r-GTP
glyceride Protein  Bilirubin  Bilirubin

KCKT - - - - -

¥ P-value : p<005 ; +
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3. By Wi viNE KR

EREANA BRY e SMBW FFRoZE b
L¥BBE(central vein)& $Lo2 HMRES KM
Rez & mF=E Un(DAE AHhepatic cell
cord)), PIlEI®(portal area)® L2 ¥ MM
ol K/ \¥(hepatic lobule) #E7F 3 #AHUG
(Fig. 5.

YRR Ao Bk FELRE Flas RAT &
FE7} Kif FFEIE(terminal hepatic vein) B3t
hOBIE AddlM BRED, FElde 4% Mg
B M A 2n A WHE WLEo BE
Huvk —# A A% % mEs M
RS NE AAAM e B FEY KEHE &
el HBED S Hlo]l MBS EXN HhEdl
A B g e R s T FNE
e JdebugA] 4 kohFig. 6).

KCKT #&HAME hOWIK Al KiE@R
U B3t RS BRIA ¥ou B MRSl
thigEEel 712 BREs o W2 kst o
A PR FEMEE st ANHFig. 7.

Fig. 5 Light micrograghs of liver, normal

group. H&E, x 100

Fig. 6. Light micrograghs of liver, control group,
H&E, x 100

Fig. 7. Light micrograghs of liver, KCK treated
group. H&E, x 100

V. % %

HEgdM FRES B, X BROTE X /¥
T REC A olFolAv, F2 WH, B,
MR, ke Emely ofoin glen® w
Mo 2 WRAR, RE, BRMNEW, RFEE 2
MERE S I kel MAER Sl

EHWSAAE kB 24 FXRES FHE
# % mEHeR Xt ded, o ¥ WHH
€ SIMMETR, FERE B8 ZTHISERNE X
Bt FGERR o2 FRHEKe FAMER
23 WEKCE, n¥EHde BEZBHEBNO, O
B EEREE, FFRIRMmE, PIEME R FIER €2
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kTS METfERCl HE KW HE 9

2 SEsn UGS,

B BR meY #mEtez A Aoy 2
g9 2F, A2HE 59 AL, &E BY
o] MEM, BEEEE JHY B T oo &
B M2 st Lidd HE&EMB Bm &
#o] 9lof, olo] ¥ KaAftk BAREC] WEIA S B
W BEE dol Uk

i WEAME STF4HEN BROE B
Mol BA%el AN, HERS ML FH
ROl oYW, ¥y HEEL LB BHOIHE H
ol M, BN B KRE 91 A Rde K
f&olct.

wets JiRolE KWl GEEE Fieic
W7l Ao s AEET slol, KM BE
ol ¥ R ERT el At

o2 REY WROZ REAERIMEZ HR=
EE, B WE L 8 59 FEEd ERAEU
o B— 2By #HE PLoE SEY KBH
Rt olfolA T o, ¥ ¥ HimEY 4
MBS Fosto M MLE #EE 5
EEER) HRE g o Foixn St

ol BEE RGN HAE T Ut FR @5
Bh B%e ¢std BE PEAM KL T
o] EAER e BAS AFIA, o/F A
BOMRBIFEE CCLIMEILER) FFiEd AR
298 o gsle] muE# R EBABH WLE BE
&t} Bokth

FFRBS FRs: LBPEEE CCL(HMLR
%), chloroform, phosphorus, ethionnine, dimethy-
nitrosamine, thicacetamide ¥'**¢] Wol ®AH
= od, X KM FHY F RBER HHY
mEEERE 19213 BRANE HEY LE¥YH=
FFol BeRsME, MZE, ETRRME(L, BEFESEH B 9
FESe #% $¢ oA, FHRE KA 7}
4 BEEsA EAEE wRe oY,

In vivo %ol @A K FRe EXEHKA HE
Hilams BE REE FHsly] HAstd RED
BALB/C mouse lung fibroblast cello]l ¥ % #is
wmy WEOlAME ZE HWE BEAM 27 95%
e MiaEFRe Ueuo BiaEit e el

2 g %tH(Table. 1).

olge MR- e IRAR LEW Mgl XY
BlifERRle]l Mol RFWOZ (FHE F A&
€ JeiEn gled, @ % nRBy o Fe
B8 BES E3 289 B BES KK
of kol YEIA] & A4S BURMAc mTeEY
Ao BeEct

ASTE ¥2 L, H, B ALTE X2 K
Wol fFEH BiE FMl A cytoplasmic
ASTe} ALT7F L#ASHY S el fJ@ds
mitochondrial AST7} LE#8te AST/ALT ratio
7t ERHEH

ALPE el Ao 28 #ltd omsted B
Hers, EMSEYE REEE BRE)NMNE BE
o] #BmE Reln It H#m HEEE Jo7)
v FREEE] BHBmAMEs hEEe] Bm
g wolgR®

LDHE Bithel & @il Fesis Rl ¥
R R0 B R 2B FEs
o BFek, PAEME W, FFEE(L, chronic renal
disease, Myxedema 59 HEENAM BES EmE
GeERA TS,

Triglyceridet serum%°l A neutral fat® 90-94
%E A2 &Y serum PelME protein® BEE
lipoprotein®] WEM: MR FESt B %
o FESNM LANGHR,

Cholesterol & Eh¥ptt i s iRt BILSt ol
Aol HE aEla B HHtFoE BRES
ed MY pAETe £BA Ematy BIRE(L
# B TAsr] 4922

Total protein® ¥ wlo] FrolM 4AREZE 1B
H FERAMNE ¥l EEE JehirlE ¥
Bilirubin® FF#3 #& FERE, alcoholism, M
M B9 K EEolA BmeE?,
T-GTP: FFEk Wik o0 WS ol F&Eshy &
BE MeMer FFEMMEY BELM BEK T 8
el BEY BnE YIS BWEEY
RGN = KES] BME JEPATED,

Fi® FHfe] mBE#E HRE BRY KR
CCLE [Fiflel FHFREY BRe mWd ALTE
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MERWEEFEE AN W uldtd FHE
(p<0.05)& ®W4& eI (Table I, Fig. 1),
ASTE 9A] HEHl vlstd FEE(<05)UE
W& Jebg o 2 M (Table I, Fig. 2), Fre] BH
o2 k8 ASTS ALT &S M AR
mi# ALP B Bkl M= mskiWEFE KEF
oAl HEERECl wlEle HEH (p<O.0B)SUE WS
el ol (Table IV, Fig. 3), ASTS ALT &# &
2o} a0l M EE & HEU HROY
& RugsiFa drk ole} uiEo] FAMMKITERE,
TS HES HBAIE choresterol™™ ¥
{oll Al e HpRREol ulsle] HEM(<O0DUE R
4 & Je Ul ci(Table VI, Fig. 4.

22y choresterol 8L o HBES AV e
LDH, triglyceride $fitx ¥HBEol vldto] M4 8
dov HEHS e Wska(Table V, VD,
total protein +3 A HEEA & Aol AN
}(Table VI).

mu¥% total bilirubin, direct bilirubin ® T
-GTP BfEN M= HIEH, MRS REN 2
o)X F—stA YerH(Table X, X, XD, & #
{t7t i

ofAeto 2 s BRAME, EXFAA &
OFRR (central vein)g FLOE FHRES HH
oz & FFIFel URIIME 2hepatic cell
cord)), FIlES(portal area)d Hlo2 § I
ol Hf/h¥E(hepatic lobule) #E7 & #EEHAT
(Fig. 5). ool wratel HEEAAME KK B
BT 37} K F##IE(terminal hepatic vein) A
B3 FLBIE BN BEER, FEkds A
3 ks WE A 3n AL i #WLEol
EEHAY. % FRaRdME 48 Ze BB
PUIES} NE ol N BME{LE RGY KER
ffael B I o] BRsol EX MiE
oM B £ Sle FEEE #EY AR b
¥ #Ee Jehdx 4t Fig. 6).

KCKT #@EFolM e hORIE Flols HKIEM
Ky M FTAS BREA fov el BiEel
el 7Hx] BEEEC] HREFS LB ot
& (PR F/EMEER St AN Fig. 7.

LAiEe #&R2 ol AST, ALT, ALP, cholesteol
o xe] FEENE M 2 EHREN WL T2
2 Ho} mkEFFBS BEY HFRE fFH &%
Hol, [ # Y B mekE BY HANY
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