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Effect of Kamicheonggan-tang on Pre-hepatocarcinogenesis
Induced by N-nitrosomorpholine

Dong Hee Kim*, Jeung Mok Choi', Dong il Jo

Department of Pathology, college of Oriental Medicine, Daejon University, 1. Daejon Health college

The purpose of this study was to evaluate the protective effect of Kamicheonggan-tang(KCGT) on
pre-hepatocarcinogenesis induced by N-nitrosomorpholine. The studied using blood chemistry, lipidperoxidation,
antioxidant, immunohistochemistry and morphological change. The results were obtained as follows. In the
pre-hepatacarcinogenesis induced by NMP, serum AST, ALT, ALP and total bilirubin were not changed in NMP and
NK treated group after 1st week, but desreased in NK treated group after 4th week as compared with NMP treated
4th week group. The content of GSH was similary to in NK treated groups as compares with data of normal group.
The content of MDA was increased in NK treated group after 1st and 4th week, and more increased in the NMP
treated group than those of their NK treated group. The immunohistochemically, stain of GST-p, positive lesions of
KCGT were significantly decreased than those of NMP treated group. The histopathologically, fat changes, nucleotic
changes, oval cell and inflammatory cells in periportal were observed in NMP treated fater 4th week, but those were
significantly decreased from 4th week in the NK treated group. And the enlarged nucleus was not changed in KCGT
treated group, but increased in NMP treated group after 1st and 4th week. The ultrastructurally, nucleotic changes,
glycogen degeneration, lipid droplet and rER fragmentation were observed in NMP treated group after 4th week, but
those changes were significantly decreased from 4th week in the NK treated group. These results suggested that
KCGT extracts has protective effect on prehepatocarcinogenesis by NMP, might be usefully applied for clinical
treatment of hapatic disease and also it was necessary to do more studies about its mechanisms.

Key words : Kamicheonggan-tang(fingk;%#f %), N-nitrosomorpholine, blood chemistry, GSH, MDA, GST-p

Z Zrh ol 282 OECD @RES &% &4 718 2 5tT
Fg oI o] BEEFY X REE ol A, ol2iet it

A

&

HZ BES AEHA) i, BE EYO RER, B
S Q18 hE S3 tiBol EHE BOE sl FES Y
R3 FERESY 0] S g #@Eol ATk, 20008 HEtE
BEol S5 AD 108 Y 21%0] FF U FABSY B4
FAEYE FUBINOT MEHAOH, o7lol FEL Fk S
9] 7|Et FRBOE TS HE ClalH A S AN e BT

* AR} A&, BB 5F 8, thAsta Sl ast
E-mail : dhkim@dju.ackr Tel : 042-280-2623
- 4= 2002/06/05 - 44&: 2001/07/18 - XHEH : 2002/08/02

- 734 -

i BEE A5l el thdh 253 Bt e
e, AIole SHF4wee BRI Bl MREFEK
(apoptosis), #BAE(L. FAMMEF, MM EWIRE 87 ¥ BE O
#l BETF Sl i HE V7 BERSIA o121 Y2, of
S} 2o} Emmolrl BEes RS Yo B2 s &yt
O|ROIX| T ATt WEGERONAIQ) FHEMS FH M8 R 5,
B, SR, R, BRI, 86 2 me SO SimolA] miRksT
Bon™, <> L BAIE AFR SALK

1) EAA, http://www. nso. go. kr/cgi-bin/sws_999. cgi



NIBERE TR0 N-nitrosomorpholineC & FHBE Arlit: FrFMol n)Xs Q8

A, BEE KARBIE", <ERERER#H>Y “BEHFE-
BTRERIPHE BEEE, 2y, TRER", <EHEEsE>
Vo] “EFEMD, ARE - BBWRED KATE, LZHR
MR B, ARE, SASEMER EFRERNE", <HEHEz7G
>V - EhEYME EE BERE RBZERE 52
BES) FEOR oI I, K HE U BREE 59 REd
RS Zam=lo] et wiekA Bt olgi s & X ER AL
88 @y gH0l FEl, i 502 o8 FHEES isrst
Bere A9 EAEL Ak & HEQ! MKRBHES ERER,
BHAE, LRREES HESH B4 H REFo] R Bt
7Vt HmRoleks Bl #Esle] RIIRS HIES BRAE
ol WMV HEEY RIEHES Backd EHSH BuamgRz Eolct.
& EEolA] A8 N-nitrosomorpholineNMP)2 Morpholine
9 B0 oil WAIE 7 o 7HA] BE =0l B
L BARR, JslAA, REE, STo] AAR, RES 2
BT S8 il ARSI Qlem, ool MEcILt 71Et
Z+go) 9l N-nitrosomorpholine@ E HEHETE EHNOZE
RS H%e ul "stop experimental model"ol] AFEE= RFER
Q) BEt: WEBE, cytochrome p450(CYP2EL)AOl 28l &L
o] FrffER DNA BHol (ERECEN HAREe HRsitt
T WED I JACH. WE & FROIAME FFEL, FFE Sl &
S0l B EHS BESD] Yst —RoZ, NMPo| 25 #)#
Free 35t Big MREHES U8 Rl M #Le
LR fiEkl, REERE, A8 ¥ RSN B
E2 A R FEHAE BRE AUl #Eske Hlolch

LER

1 8 X ERE B

HE g2 KRBERSWAHERE HA 5FF Sprague-
Dawley(SD)A % SFE sr#Lol BE (0T+2T)2k RE
(60% =5%)E #EBIHA f4E 180g+10g AT E RE HEAA
SHEE EES BFcici 47" s BRES RIS HR
o o|83I¥rt. HRER(NMP)2 ZlE] © N-nitrosomorpholine
(Sigma, US.A) 200ng/ ¢ BES KAKE WEN BHE HKAAl
243, fRAks — 55 YR ARE REES ST KCGT
g REge JEY NS i K SR @8 05% &
EEZ B&slkl Bl AEEE SIltt. NMPY KCGT #H &5
BINK)olA = EH7E e Bl—3t 389 NMP7L 28ha 4%
FXKE BH REEES JIYCh EEHS oUut &kAKS AIRE
B BHEEE 3IciTable 1).

Table 1. Experimental Group Design
Duration

Groups 1 week 2 week 4 week Total
Normal 5 5 5 15

KCGT 6 6 6 18

NMP 6 6 8 20

NK 6 8 8 20

KCGT + Diet containing 05% KCGT, NMP ; Drinking water containing 200mg
N-nitrosomorpholing(200mg/ ! water), NK : Diet containing 05% KCGT with drinking water
containing 200mg N-nitroso morpholine

2. B #y

& BERol FRSH MkEAF&R(Kamicheonggan-tang : 013}
KCGTz} A8HS Bk ¥ aitnEE, 8 B2 FE -
ferhBE ROl A EfE BASIH SERSIEAL, 7IEt MK ¥y
KERER HEEASRBOIA BAT & sk ERSIXCE
B 1S RES HB2S T 2k

Table 2. Prescription of Kamicheonggan-tang

EME £ ® & BR(Q
® ® R Polygoni Cuspidati Rhizoma 10
g ® Sophorae Tonkinensis Radix 10
3 s Gentianae Radix 3
X & Rhei Radix et Rhizoma 3
BRERSE Oldenlandiae Diffusae Herba 10
& ] Forsythiae Fructus 3
® ® Astragali Radix 6
[T s Crataegii Fructus 6
w* B B Paeonia Radix Rubra 6
E i’ imperatae Rhizoma 6
% 2 Trionycis Carapax 3
4 = Curcumae Longae Rhizoma 6
® A Curcumae Radix 3
g o Angelicae Gigantis Radix 3
I E Ginseng Radix 6
5 £ F Lycii Fructus 6
A % F Schizandrae Fructus 6
4 B B Acori Graminei Rhizoma 6
3 A Bupleuri Radix 6
= + Notoginseng Radix 3
4 B K Moutan Cortex 4
i ; 3 115

3. BRY) 8

KCGT 285 5y (230g)oll 7&K 2,000m0E Fmsie] &5
Hig%ollA] 3B%RE St mdle] Mg B, 01§ KA ®&st
o HBES BEXREEERotary evaporator, Buchi 461,
Switzerland)Z #E B&ESIL, BHEES U B TR
(Freeze dryer, FDU-540, Eyela, US.A)E 0|83l 52 &M@}
o] 4656255 B REIINOM, KEkol HE BEE BHS 8B
3l EFRSIATH

4 2B MERs AE

fI# total protein, total cholesterol, triglyceride, asparete
amino transferase (AST), alanine amino transferase(ALT) %
Alkaline phosphatase(ALP) &4X]S} total bilirubin £&2 B
B EB Sy BT % (Express 550, Ciba-Corning Co., US.A)E
sl BBt

5. FiBRILIER BIXE
1) Reduced glutathion(GSH) & RIE

#H#rro) GSH &B2 Ellmand) #%:% wieh #esigich.
EHE DTN QHLUS 4% sulfosalicylic acid 0.5mE &1L
BELDES T8 B —cBE€ 01mM 55-dithio-bis
(2-nitrobenzoic acid)g &3 0.IM Q1A1HS % (pH 8.0)0] &
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1 [EEAIA ERRE e -nitrothiophenol®] BXEE BIFESHICE
GSH &8 #i& g pmoleZ RRSIGCH
2) Malondialdehyde(MDA) &8 BIE

@) B FEEABS Ohkawa 59 7ol wt
BESICE  ®MSY Bt FEES Bt REETolA
2-thiobarbituric acid BRI NIk KEAIA 47 MDAS] WL
£ 532mollA] BESIFTE MDA S8 #B g& nmoleZ &R
Bisct
6. —if BBEH BE
Hik B2 Bk 12 R Mol /S hERAI7IL, 2E R
Bl A OlEIE RA BAIY THe EsES MES YIBEs § 8
KENEROIA] RIS HHESHL, PIRMRES S0l H4EEAEKE 7
AVIE o856l BEs BNSE R VAl S RESI
o} FEHS S £ A —F HE BES IR AE te
BEO Aol Wl 10% St TEULo] 48F5R5 S EESH
I, ABA BEE BEE A3 S22 B KHE o £ 60%
UT BEZRE RBE J5E0F RASIMCE BK 8% olF
tolueneol} FEHY /RS AR o} BHET Ik 8% ¥ =0y
BEE A EYE BUESINCE TER EHS 4m FAZ 4]
Fe mEol —mel WrE HESK] A3 hematoxylinik
eosin(H&E) LS BMSIY HEBEHSETA BE R RA &
Eslict

7. REFESLE BE

REASIENQ FES A sl EY¥E 4m FAZ
HIFE THE0] silanized coating &E10] S0l &S The €}
2 W g BHEE Z3 e —mml A -6
tris-buffer saline(TBS)E 583 HHKSIHTE BE RES
LSAB+kit(DAKO Co.)Z 0|&235Itt. A Wxly peroxidaseQ)
ES M4IA17)7] Aal 3% H0.2 587 ¥ o TBS
Z tmsidich @RSt —X fifte J9E gad ARZE
(preneoplastic maker)Z AMBEI RUe EfYFE  glutathion
S-transferase(GST-P, Rabbit polyclonal, Novocastra Lab Co.)&
1: 10022 FrEskd EifolA] 28R St KEAI] ths TBSE
Hewslart. 1K R Eol B¢ ths EfEHiiS(link-antibody)
2 biotinylated anti-mouse immunoglobulinol} 1587} [KFEAIZL
C}. TBSE EE#kS! TS streptavidin conjugatedl] 15837 KA
71 & TBSE ##slil DAB-chromogenol #HEA17) TS
Mayer hematoxylinoll #i8 H2E 1] gel/mount(Biomeda,
USA)oll 2eI8t THS HEEEEMEE(Olymphus BH-2, Japan) 22
mESIHET

8. e Rl &9 BORE

WY %9 B 7t HREHD 'R R et #Ee
H&E —fp&s Ak EAE o18381 171Y) slide BidolA] 4
AN (20~30Z}/ AT 400 fEEZ MERE BR RESIA 4x
5" 712 QSBINCE BR EolA ERBY ¥ %A 2714

b

g

A
Ot
e

5~5mm)Hr} EE0] 25~30% D E(7Tmmol)EE %9 BE
HESIY BEEE # FEEZY BolAd %2 #ESIRIL, #
£ @EHEE Student's t-testZ SIF M, HEKES 0.05 UTE
Bt

9. ETHMEN BE

S FESS 24 1x2x15mm 3712 s o,
25% glutaraldehyde (in 0.1M PBS, pH7.4)0ll 4TCollA] 245/
Eol1, EER BRES 6] PBS Bigol oF 2084 33 XE Bt
BIgCh BEECE 1% OsOd0ll 24|17 Bt BEESIL 60% &
IASFE 5F 4Es0F B, AR, o] 2 dEEmE S A
# Epon BAYE EE2 SUESINCH SUER EE2 ZUEH
71& 0|83k Im 5 2 wE3t thE 05% toluidine blueZ %
&slo] EEmETOA il B BE RESIHTL BEE
R W= 80~%mm FHZ ZEHE WES uranyl acetate
<} lead citrate Kol 25 BF RES HHS e B%HdlL &
1Bl EEE 75KvollAl B EFEMREE(Hitachi H-600,
Japan) 2. B 2 g BRESISGCL

4944

1. HERRY FiR

& B B E#e KCGT #Eposs B% i 8
oF F-Glo] BESIN I, NMP fastolis HE 25 1ula,
4FERONA] 3ulEl7t FETEISIAL, NK 1 R E 254 1
ukgl, 4Fxhol 10214 FEUSIHTE e SR RRSEES
NMP #5agoll A0} EE 4F ol —38S FrolAl EHBEECE K
mol tiax AZA SN

2. M AR mE &R
1) AST g4xlol] uiile E&

Mg ASTO| 8H4R] Hshe EXES HE 71000 et &
2} sl Om, KCGT #agrolils ERED HEslid Azt
A MIESIACE. NMP $EEolAlE BER 159 47004 HE
AR wie) BEES) NI AL, NK #EEtol A= HE 155004
= NMP £HE#Y xS BRES HIoU, B 4FdMe
BEES|) BBt (Table 2).

2) ALT &4x]0] P& B8

M#E ALT E4%] @isl= ExRAE B 1704 Htt
B 47004 R} HEMBIRITE BHAE KCGT #EElA s K
159} 430| HWE HiRol weh RASIICE NMP &sgolAe
HEy 1750] vlal 4FolA EE HIRGo) wieh BEED) emslA L,
NK #gagolxls HE 1504 NMP a8kl Bld) ot =
S WEE B oL, B 470l BEES] WA BIRICHTable 3).

3) ALP &4X]o] viXle BE
M ALP 84X]) Hale EXEAE & 179 450

- 736 -



JBRFEFEROC] N-nitrosomorpholine Q. FHBE AE: Fmmol v)is B

weh EE #ARIo] ISk 1EmsH I, KCGT gl AT Bl
=T BRIES B FHE 290l NMP REEAME HER 1
Fo} 470l EE ey HARSoN wied BEES| 1 MSKT). NK # gl Al
E EE 1F0lA= NMP ReEEY <3 BiEE B3ou, |’
B 4% ol NMP %@yl sl mAsIsci(Table 3).

4) Total bilirubin &8 W3l D|AE FiB

MiEF total bilirubin EBS FES BR, EE#HS 4 &
B 71710l w2t 855193 AL, KCGT 5ol AT vl et BIR1E
o} 8y, IS EXCh NMP REgolAE HE 1504 E
BB KCGT #m s =2 BiEE HY 1, ' 45700
AT A5 wmekdct. NK Rfagolie g 1FoME
NMP $E8E0 BSIR 2L i 450lA1e NMP 88
ol BEES| WA SIS (Table 3).

Table 3. Changes of Serum enzyme activity in KCGT and NMP
treated Rats

Normal KCGT
AST 1w 92 + 107 968 + 147
{Karmen 2w 1023 + 134 950 £ 114
unit/ ml) 4w 1015 = 115 913 + 159
ALT w M7 + 54 512 = 67
(Karmen oW 21+ 67 525 + 94
unit/ m) 4w 537 + 81 317 + 62
1w 2589 + 314 2867 + 694
e 2w 367 + 448 4023 + 892
4w 3842 + 472 /73 + 796
Total 1w 011 + 002 011 £ 007
bilirubin oW 016 £ 003 014 + 005
(ng/dl) 4w 014 £ 002 013 + 005
NMP NK
AST w 1623 £ 134 1643 = 236
(Karmen 2w 2029 + 231 1879 + 181
unit/ ml) 4w 5472 + 992 239 + 231
ALT w 1348 + 131 1542 + 164
{Karmen ow 2493 = 134 1685 + 231
unit/ml) 4w 375 + 368 1588 + 296
1w 497 + 434 5095 + 492
(Kﬁﬁf’nm ow %43 £ 1192 8007 + 1134
4w 15287 + 1834 11182 + 1237
Total W 023 + 009 021 + 008
bilirubin 2w 041 £ 012 033 = 010
(mg/dl) 4w 160 + 032 065 + 005

Values are MeanxSD.

3. GSH &8 ##tol vil= BE

A GSH 4B S BT KR EEHS BHR 1578 45
ollAl && 4.16+0.159 4.14+0.33 ymoles/gZE EE #iRol w
ST BIRBINA L, KCGT HRERFAA T BIot BRIES B
RES 2otk NMP RaEfolM s HE 150lA 67120154
moles/g2 EHHEY KCGT #RHEN HEd =2 HEE 2
1, BE 4FoAE= 2443015 pmoles/gE BEES] WABIFTE
NK #gagtolil= 85 15041 5881015 p moles/g2 IEH
B KCGT #8agen} s ot =2 BiEE 291, Hik 47
oAl 4.28%0.15 p moles/g2 [EREFT H|T BREESE BEX
CHFig. 2).
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Fig 1. Effects of KCGT on GSH Activity in NMP-treated Rats

4) MDA &8 ol niXle EE

AR MDA £BE HiEet R EXES X 159457
oAl &% 213+0.159} 2.34:+0.13nmoles/g O F Wk HiRdol ut
ST BIRBIE L, KCGT REBAIM T Bl RS BL &
HE ERTh NMP faifolAls W 159 4504 &% 3.13
+0.229} 6.48+0.35nmoles/gO 2 FAB] MmMSIAT). NK #58
HolMEe ®WE 1539 4Folid B/E 33310317 447+
0.36nmoles/g Q. F7F MIMEIALE NMP BB} HESIo
mES WA SIHTHFig. 2).

7

M1 week

6 B2 week
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25
]
4T
o
337
o
£
€2t
Z
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Normal KCGT NMP NK

Fig. 2 Effects of KCGT on MDA Level in NMP-treated Rats

5 —ig sy BE

EREEFA BRE Y 88y FRCEE hl BiRS
E40F S BERCE tidsil UL PIRRE Fui
OF o AR T4d BV B BEEUCHFg. 3). KCGT
5t 17, 27 Y 45 (Fig. 4)olA T ERFEI EBISH FF/NE %
EE Sl Jem, oluid EEr B o= ARUCE NMP &
BHolAe 15004 FEES /INE Bl ol BT #EsIEA
okztol By} BEEIRT iRk AZolA B SRNSE
1Bt #M(eosinophilic cel)S0] BEEE 1L, YR FAMEIA
= [EX RS &% 37] ol tia & %8 7IXe MlHET
/INEBZEACE 470l KR RS 2717 A 2E5He
ZHAEA F/NE S5 B S B 4 FRsSaiA
T et SR REERE 31 FH2 YA S0 BREA
a1, %8 ¥Lot ASIRTE B2 400£53R9] AR o)Al EREET
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us3 - 2% . 259

KCGT #EEolAlE 4~5mmo BES 7ML YR 2L, NMP
#EElA = tioFdt 37|24 & A2 11~13mm9) K ¥E
T o BEEUL ol HEE AEEE e MiRES

B HiRgol vizisked Bt sEgmEIRct PIRER EgolA s 252
4504 BRSOl Wt KIE RIHRS] Qo] HAL e s BEE £
USITHFig. 5).

NI e
’ R R > D aiEy 4y ""’&"‘?"
e ¥ RIS ¥ -8 % ?; PSS
o T e R SR e e A
Fig. 3. Light micrographic observation of normal rat liver, H&E,

x 100

Fig. 4. Light micrographic observation of liver at 4 week after KCGT
treated group, H&E, x100

Al s

At
S e
f .-.,'; SR

BN a i .

Fig. 5. Light microgr.aphic observation of liver at 4 week after NMP
treated group, H&E, X100

NK gtgagfoll 4= NMP #E# e} U< fIRSE —&8 M
HSolA] 1B MM, clear cytoplasm 7}K&= MM, EARE #%
B0 HEV|d BlEIBIA 7t EmEIR oL #m 85 s NMP
#aEtol vlal SXG] WPEUCE Eo] HER 4F0lA = NMP &
H 4F)A EEEE EER ARE, 29 27 W FE PR
oAl RKIE MIRET S| B BREA AUTHFig. 6).

vl T

3 T
oK

Fig. 6. Light micrographic observation of liver at 4 week aftér NMP
with KCGT treated group, H&E, <100

6) R BBy BE

GST-P fifse 8719 H4 42 M E BEREA &
OV} {LEBRy FFAEREE 258 B0l FrAfEme] Mty Wil
A 85 24 UHECEAM AUEH s (preneoplastic foci)
ol 1= MBE ARSI UYrt GST-P B L@ £R, Exe
KCGT ®E#olAe FEE #@moise kfkoll, sggd
(sinusoid) ¥} FARRERS] BATAIAT o5t B [KHEo] BEEIU
ClHFig. 7).

at ST ST e ] y .

Fig. 7. Immunohistochemical staining of GST-P in the liver at 4
week after KCGT treated group, Also, GST-P was expressed in the
bile ductutar lining epithelial cells. LSAB-peroxidase stain, X100

AR e .~ A
Fig. 8. Immunohistochemical staining of GST-P in the liver at 4
week after NMP treated group, GST-P was expressed in the

hyperplastic nodule, LSAB-peroxidase stain, x100

NMP gHgtolAe BER 1F0ME 84 U 29 4
ol B &2 370 v|nte] gAYl Eg Holthyt B
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HBRESHFEO]l N-nitrosomorpholineO 2 T HIMtE FAmol = @8

B ol vizicld Z2HAE MEGIHA 23 Bt RES B
Wk HE 4FolAME UE NE BERCRE S&3 2719 2y
2 MRS SERQ BY RES HER HEZ UUTHEg 8).
NK #ggfolM e BHR 1F0AE dul 8k 229 FEHE &
fagoix &= Az 2T BHCE Hojrkrt BEAZIIol 1
gigtod 2000709] migle) B RIE MMSE BRE #HES0)
BEET, B R wet e uf NMP H5gol vis B
# R ST #3550 BASITHFg. 9).

é":"
;,g.

M .. ) .
. ) M .'
- A ) 5
i. - . D
. P
| - ;{,,;u .
. " ‘ - .

"~J~

- \\

Fig. 9. Immunohistochemical étaining of GST-P in the liver at 4
weeks after NMP with KCGT treated group, Positive areas were
decreased compared to those of NMP treated 4 week group

7) BEE AR %Y By S

& EHEolA) IR - 400 ISR BES £ 4x5" 3
712 QISHoId AlRldtollA] 9] & BMLE EES KR X
B3 KCGT #agfol M= 157 27 2 4F 04 #BER 89 271
= BB Hinol wEike Bt QIR ¥ A7)E 45~5mm
R WY %O Wme EREEY ¥ #% Z7\Ho) B
o] oF 25% ol R mmol)HE A =& HESIUC
(Fig. 10). NMP #gigrollxi= B 152 25F0Ale 2o 2717}
10oou]PHE F 7.5~8.5mm)0| R SLt, HE 4F0lA= 10~13mn A
59 K¥ %20 tie BEHJUCHFg. 11). ol9k= €] NK #
BggolA] 8 37 = NMP Rsgs) Hasled 2719 fm A%
o Wb‘fs}?iﬂ HE 47 olA] Ao BZo] 10m o4 =& %S

= NMP #8870 hislo] o] BAoIniFig. 12). 2 1t
Eﬁﬁi‘:ﬂ #% 3719 8t AT Table 49} LT}

o g .
Fig. 10. Light mlcrographlc observa lon of llver at 4 week “after
KCGT treated group, H&E, X400, Size of nucleus were similar to
normal hepatocyte nucleus.

Fig. 11 nght mlcrographlc observatlon of Ilver at 4 week after NMP
treated group, H&E, x400. Enlaged nucleus were observed

>,
|crograph|c observatlon of liver at 4 week after NMP
with KCGT treated group, H&E, X400 Number of enlaged nucleus
were decreased compared to those of the NMP 4th week group.

Table 4. Number of Enlarged Nuclei in Liver Among the
Experimental Groups

Normal KCGT NMmP NK
1 week 0 0 25 % 121 %
2 week 0 0 377 % 260 %
4 week 0 0 2.7 % 472 %

Number of enlarged nuclei / total nuclei of hepatocyte= %

8) BTHHEN BZ

EX HEgolA SZxe FdBe %2 24 289 R4
go] Z BEEF I —HolMe ezt HolA] AU A &
=L MEgEdE 7Y W JATY W2 AlRA, 4xE °
], v A RARIQ EFIE I e 2H UEIAY, 3
AEAeA W 449 SAASo] & EEHACE grAlEe] il
42 1 Rgols B dF83 2719 v|AagREo] Hold
o]2sh= AZE AlololAE WA (desmosome)E FKRSIL U
on, tloj TR (memebrane infolding) WEMT WEEA
CH(Fig. 13). KCGT #agtollAl = FRlME 29 FRee EX M
¢ E—3IAch MREAMT B BE RS EXou, X
B iRpdol wighA RREA e AG Bl W AYAH]
E715IcHFig. 14). NMP ®RE#olME WE 1F0M s g2
#2 tha: RAAISH MBRE Holrl AZBIY AL, REE2 B2
OF M 553 Bu/MEnucleoli)Q] B3Eo] BZXEIUCE. M
HolAM R BLE 2H I ZAME vigo] E~fElsl o
B GEE7 T 8, FHols B2 AR glEE, J8la v
9] AgaEE0] BEEIRACHFig. 15).

- 739 -



AELRE PR H

F|g 13. Electron mlcrograph of the hepatocyte in normal group
Uranyl acetate and Lead citrate stain, x6,000, The number of
mitochondria and rough endoplasmic reticulum(rER) were observed.

Flg 14. Electron mlcrograph of the hepatocytes after 4th week
treated with KCGT. Uranyl acetate and Lead citrate stain, x6,000.
Small lipid droplet was found in the cytoplasm of hepatocyte

Flg 15 Electron micrograph of the hepatocytes after st week
treated with NMP. Uranyl acetate and Lead citrate stain, x6,000.
Arrangement of rER were fragmented and detacthed of ribosome,
and nucleus was irregular shaped.

BE Mol wetd %3 figEdAle #e7t Molict &
B 4FoliME —8 &S AT BiRY 2113 SMES SR #%
Aol E B B/MESH AWALHET 26l %9 87}
Asict. ffgelis —folMe BRENA Yl &
BT KR S Ml MERESOl fle BEISH BARE Sl
I, ARAl 71 E RS, v g4, 289 £
FAMYY EFES BiES0] EFH R BEEUCHFig. 16).
NK ®EFolM e Ko 1579 2504 —&F RS &2 271
o AT thh E7HEASU NMP BN HEsie] R
EBEH BEN EAIS §e Aok Urt iREAME &

B AT wigo] tia EvEIsh TIEF MEA7IEI A
WAzl Hale BaEet 4 Qi) HER 4F oA #2 BEls
AT AMAaA FHiEo| BEDV AYLHES Tl YA
Lo} MiEAAE G WY, AYLE9 55 @ £
W UuEEAYe 28 § YH9 Hsle NMP @i} s
A} Av|sIRTHFig. 17).

Fig. 16 Electron mlcrograph of the hepatocytes after 4th week treated
with NMP. Uranyl acetate and Lead citrate stain, x6,000. Nucleus of
hepatocyte was more irregular shaped, and accumulation of lipid
droplet like were founded in the nucleus and cytoplasm of hepatocyte.

Fig. 17 Electreﬁ mlcrograph of the hepatocytes after 4th 'week
treated with KCGT and NMP. Uranyl acetate and Lead citrate stain,
% 6,000. Nucleus of hepatocyte was irregular shaped
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#Ol LS BASIIL MKENTET RBEY FAS BBOE Sith
FES B, CB i HOIZIL, B SR i By, ¢
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o) —gp= M RO E Ueix 1O, B CEI BFs b
olgiaol 98 FFEESHEOIA BHES] BtERO] UL MET I
UTF. BtkolAl 39, &olAl 4999] BARS HokL Us
BB A o BEARcIA Sl Y HAwS Fiak
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FHEMS BaE® (cholangio carcinoma)olzh SHFY. mBiEo)A)
FEES B - K- 7 - # 59 4R BEN AT 253 K
Eoll Qi5lo) BFS) EMERQ BERD MIMERAY KEOE ¥
oM, Fi4, FFEEL 2 QS QI8 FHEBS 72 Hé, 4
1B, HE, Bive, B, BUR, I S9 gRolA CiRAAL 9
V) —pE <EE>" GIRZR® o “SEMeRE wE
¥ OTHELE FEM, <R GREE 9 “HERE /ME
S MR BE BB B2 BY FRAQE QIS EIRT B
A BREEQOH, <BE>" CKES) o “HEE ENA--8n
% R, <BEHR>TY BELEEmR KELR B
BERESL 52 RED BKE A4S L k9 ER
I JEEH BEEUCE 3 <EHE>"0 B - BAm
B, ARR, SALRRY, BEE, KARBIE", <ERERS
> “BEH-- B FEE IV BEEE, BEE, TR
B, CEHERS> VY “HAERSD, ARE - BEWEES, K
ARHE, BZHRORBERE AR, SASETEL XA
W, <HEEas>Y9) - BhEmnE B BERE R
BeEER S2 BEY FECER QI8 B, K HE X &8
EEE 20 HED BUEICIL B 4 ok Wk olEd K&
2 fERO] AFRE B3 0] BITE ML, FHECSE QIS T
Bgol vamel BEHS Yl MAET oM, of HolE Ak
S o183 ArgRIkEC THE FIR2)T ERSA olRoA L
UTh. BFES) BAS 5 TIE HBolL BBESH s o
B BB BEE AN MRS, Bk Rl R Y B
BECE BATTL KENE SB7A Lot kB #F

12 A BEDE 2971 Rot Z5] S Z0] FHHQ K
ol MM MR BWiolU Figsls olAle Frmols &3l
B B Qs AOT WAEIT UOH, Bifols FEk £
ffi(hepatic artery embolization)o] ] RA[EESt FFfE B&oNA
KRS 1MAT)E BRI UE AQE LA YTk olEst
RENQ MEE e T3 S8S fiE ErE L s,
Bifdle Fa&yeEss BEN t1Eo] MYt (apoptosis), #
e PR, AN BN REEsT QBB BET S
S W07} BEESIA ol RolX T Tt A HEOIAE NMP
ol oSl B By WRE RS ALBSIo MR EEGRIESIEn,
T Y)(GSH), BEEBEYMI(MDA) 84, FRFERILERN S,
U S - SN B Sol D)X s BES FESINCE 83
£ 0|83 WK S U2 AT RS \UHS Btk
HolAl AT Y=, & oA S NMPo 8 30
7B WS Bannasch £0] BIRSH Zu*®olc). ol REES
AR RS THS RESIL T BB mEo] Qi £5E @8
£ 1R5E8IE Hik(stop model) O FBIESEES FALSIL B3]

FlpEEES g ERIERE HIRal otZEl7} SollM =2 BAE
EE gHoln, e BB HEd] =2 B4 HES
Holal lof, NMPol| oISt B R TU 2 FHE #Rol &
o FEZ JWEEL Uct &E EHO] BE &70] NMPol| 9
3 EERRY i DIR]E Bl ThS %647 BIEE Tatsuta 5%
£ Xiao-Chai-hu-tang(TJ-9)0] 0.5%%] BEEROIA #®E T =7
Aol gt et MYE WA B RFES BEES By
E FHINCL #ESIRCM, o] 8o Shi quan da bu
tang(TJ-48)0] EQY}E GST, gamma-glutamyl transpeptidase
(GGN)Q B WArS B i mRe BEEd BPATIA,
Chai hu gui zhi tang(T]-10)0] HSBHOZ FO] MU &0l
ER 81 B ClEo] ity GSTS| Bt WA Es M
RRES BRES) BAOAIZCHL RETS B7 AT & B R
F MBA BRI B8 BolMe HERRolA AST, ALT,
ALP Y total bilirubino| WE&HIRICY nizsl =2 LFHES L}
Ehllo] NMPol o8t frigggol B HdalZE & 4 UL ol
Sk gtl NMPS} mseisirS (A REBNK)S MFH AST,
ALT, total bilirubino] W& 47 % EEES] ®WASIHOH, ALPE
AST, ALT &R{fol vidld WA B2 HUASLL, o] HA] KE
4% BRI HESIY BASIN, MBA EERIVEER 188 L
T W Mol NS MBS HA REFNK)OIA BR
HRl WAV LEN S & = Tt of B2 R ERMR
tHe fEfaE: RO RSl B wi, ERRolA FHE BB &
PCE BHEE ¢+ ASS ~ESIL Ut RS E GSHE
MIIAOTAl superoxide, singlet oxygen, hydroxyl radicals®} 2
2 WES MRS FHOIZEA antioxidant Bo] 7|12g she
EESH MEoITEY. olZ{$t MES] S oxygen free radicals
ol MBEAE BB FASE RRE BRI oxidative stressS}
apoptosis& FHITI™™. AU BHHE IR BRI Lk
o]l B FIESle RNEAREAEES BFol BHETY ERER(L
7} dojditt. olz ot BREERRILE Q1) FEE Tl #iEHT WL
7t He &l 24 ol BB mEiES W, Uy
(membrane potential)9] ¥4, 012 FWAEO| E7}, Ml /INERR
REYS Wi 5ol BRI £HS Mk BT MKt
(cell death)E ZENE 4 UTF”. ERERIWES 3 5F5
MDA9] Z< BEE, BEE, H8Y 22 £NRYEY TXKES
Yo BT ERRAIQ MEES AIIF. WA & WK
oAz GSHe MDA &R RMES S0, iEt: #a ol AsH
M Bl tiS) B5E (ERE FESINTL FAREMHCC ol tish
FiBR{Y R0l T MEEZ Bellisola®®2 HCColA catalase 3
o] BEES) MPEIA L, Huang™2 X1R7] scavenger system<)]
A9, EEERCES MNE, Muzio %2 SOD, GSH, GST
EHES BAOE &F& BETS v Aot & KikolA @8R
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HEE HYC) =3 #HBA MDA SB BT Kik 150
470l [E¥EO) BIsld BESIA Mme HEHAs el EX
Beoll B1SI IRMGIA LY EMES EA UERGTE o] 22 &
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Re %i7 REECS HR RO B3 BRE (LBYEE
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R oled R By, 3 @R EmE REEITHL
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FHSHL FReMEERSo] BEHE KRolH, U7 s e i
MRS |LIS MRS #MLEIRion, FEEMRY FE BE
& L-pyruvate kinase(PK)7} 22 B9 IEE @46k Al
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o) 27} W FH FUdoA KE MRET BES| BAHA
U DX AT} EFEESEN BRMT {689 BE U
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MY HRE BIsl, MREFE HA sl BRI
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BENOE ®EE SR SME E 5 ATt Enzmannd
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