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Inhibitory effect of the aqueous soluble fraction of Sho-saiko-to
on the growth of various human cancer cell lines established
from the hepatobiliary system
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Abstract

The direct effect of Sho-saiko-to on the growth of 11 human cancer cell lines established
from the hepatobiliary system was examined in vifro. Dose-dependent inhibitory effect of Sho-
saiko-to was identified in all cell lines, however, it was more predominant in adenocarcinoma
cell lines. There was no relationship between the inhibitory effect and the degree of differentia-
tion of cells in hepatocellular carcinoma cell lines. The mechanism of growth inhibition was
investigated by flowcytometry using KIM-1 cells 48 hours after continuous contact with Sho-
saiko-to, and it revealed the accumulation of cells in G,/G; phase. Sho-saiko-to also inhibited
the secretion of a-fetoprotein/10° KIM-1 cells in proportion to its concentration.

Thus, it was suggested that Sho-saiko-to might have some direct inhibitory effects on the
growth and function of cancer cells.

Key words Sho-saiko-to, hepatocellular carcinoma, cell cycle, growth inhibitory effect.
Abbreviations AFP, a-fetoprotein; BRM, biological response modifier ; Sho-saiko-to
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THENCBITRIIL, #ERFL Tv 2R, &
SMLEN R 511EH O b P FFILE RS IR 5
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(1) EEBABIRISH RS | s R
HE LT3, Iy a—FEA{ — 7 NESHIZ 5%
DRI, =21 > (100U/ml) R¥FZH
L7 by (100 pg/ml) Az 72 0% HW
72, TaEHUC Fig. 1Ry 28 <, /ANgiRE (T]-
9, HrAEH VLTI NHE) DX AFEKE 10
mg/ml DBEEICT D LI, X AEED L
AR RO LEE D ERICEL2, 2
o> B L % 1R] o> FEREES T 10000, 2000, 1000,
400, 80, 20 xg/ml @ 6 FEXHOWEEIZ FAEL | FRRIC
L7275, 75 5 1000 ug/ml H/NEEAEH D B IS
B3 1 AFAEICHNST 2, KFBRED/NERGR
INEEH R OJERINEE L (2> b e—) ORE,
R pH i3 Table IRTHEY) TH B, &b, /4
ERIG TR M0 T A L 72,

10mg/ml Sho-saiko-to / DMEM+5%¥BS
~a—— incubation ( 37°C for 30min )

Centrifugation 3000rpm for 15min

Supernatant fluid Sediment
~€— Filtration ( 0.45  filter )

~€— Filtration ( 0.22  filter )

Discarded
Sample

Fig. 1 Method for dissolution of Sho-saiko-to in
a medium.

Table I Osmotic pressure and pH of DMEM
+5% FBS containing various concentrations
of Sho-saiko-to.

Concentration (gg/ml) 10000 2000 1000 400 80 20 O*

Osmotic pressure (mOsm/1) 305 293 290 292 287 285 287
pH 7.9 76 176 76767575
*Control

(2) #BRMkOOTEFRE . EEBICEH L oEMiaekiE,
i d BHE MBI L7240 T, Tablellic

Table II Original tumor and histologic character-
istics of the cell lines used in the experiment.

Cell line Original tumor Character
KIM-1 HCC mod.~ well-diff.
KYN-1 HCC mod.-diff.
KYN-2 HCC mod.-diff.
KYN-3 HCC mod. ~poorly-diff.
HAK-1A* HCC well-diff.
HAK-1B* HCC poorly ~maod. diff.
KMC-1 CCC adenocarcinoma, mod.-diff.
KMBC BDC adenocarcinoma, mod.-diff.
KMG-C GBC adenocarcinoma, mod.-diff.
KMCH-1 CHC HCC <adenocarcinomat
KMCH-2 CHC HCC> adenocarcinoma
Fibroblast Skin normal fibroblast

* Two different cell lines established from a
single nodule of HCC showing a three-layer struc-
ture with three different histologic types. #the
characteristics of adenocarcinoma are predomi-
nant in vitro ¥the characteristics of HCC are
predominant in wvitro HCC: hepatocellular car-
cinoma ; CCC: cholangiocellular carcinoma ;
BDC: extrahepatic bile duct carcinoma; GBC:
gallbladder carcinoma ; CHC: combined he-
patocellular and cholangiocarcinoma ; Well-diff. :
well-differentiated ; mod-diff. : moderately differ-
entiated ; poorly : poorly differentiated.
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Tt Tk SR 618 (KIM-1) KYN-1) -2,"-3,
HAK-1A, -1B'®) FF 58 5 6 5 o) B5 9 40 0 bk 3
MO R (KMC-1""), §F 4k B8 & 5 o
(KMBC "), Mgtk (KMG-C"™)] RU, BE&
R ORI - S AIRLE) AP 2 78 (KMCH-1,”
27 ONEHETH B, LB, WATTERD S 5
KMCH-1 {3, & ymotgEsrids{rL, KMCH
20, LOHBRoOMEEEIIRL Twvwa, X,
BRI MUY 2 A 4 5 HIYC, EEERHED
WHEEEML (FibroPack, 7 7K 7) # Bz,

(3) /ESBHOMIIEBICRITTHRE . k12
EH M %L 6 well-plate (Falcon) (C11HH#%T
confluent IREEIC 70 2 L H Il 2 A%, 20 F
FHEREL, AT HEEEL /2, BHIC, 61
B (KYN-2 B OF KYN-3 (3 4 F50) /e
SHBTINERHL, B B WIFIERINEE E £ N E N
L, LI#E¥:%c# & Trypan-blue die exclusion
test, =i Coulter counter, ZM (Coulter Elec-
tronics, INC., FL.) o L 2 i3 &EE® 2 HEIC
118 H F TI74e » 72, NERIBEOF M L 548
T3 Hsi R OHER, 2> P v— Lo X
HRERE O/ NRIGEIEEOMIEE E 211 HiIck
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L, 50% L koMot @bz nEE
& HEL 2,

F 72, cytotoxiciBE o B# % R 2 Hay T
KIM-1, KMC-1 #la#k % /i v» T 106000, 2000, 400
ug/ml DEEDNEIRNG EEINE, FNFN48
BRI R O 144 B o R B o iz NG 2 & %
e & B LM ENEE S 2 HiEgic118H
T CERDOFETITE - 72,

@) )EBRBO KIM-1 fEfasknimiaAic RiE
T8 | KIM-1 #ilask % T-25 flask (2 2.0 X 10° 18
FoRERE L, 24 5 R ZEREEE HE T 312 400, 2000
ug/ml OWEE TR S/ NERB ITINEE & R
L, KIM-1#%oMiaEic 52z 228 % 48 KHED
Fiwr a1z CYTRON (Ortho Japan) % H\w,
7u—H4 b A M)z L OBE L, BIL, Tris
Buffer ‘CHIIE % #ei#% 0.1 9% Triton X-100 = A\

A : Growth curve of KIM-1 cells

(Vol.9 No.2

1992)

TH## 1 L, RNase (Sigma) 7 in%%, Etidium
bromide (Wako) IZ & 1) DNA % 384T L 72,

(5) /NEEFHBIZ & 3 KIM- 13588 0 « - feto-
protein (AFP) $bEEICRIZTEE | KIM-1 #ikg
¥ o spent medium 2 & £ 11 5 AFP &
radicimmunoassay #CHIE L, % DFERZELE
Bt L, /NREREBIC & 5 KIM-1 BREAT AR 72 1)
@ AFP Spilffeic Jus iz Az,

w =R

1. FrEfRatkSmEinERIR

FREAm ARk X3 2 BAFEHIHIRI R B BRI T
By, ABEIIMBMTCREL D SHMLEE:—F
DERIIRD L N h - T2, WIEEENHIRY R L,
KIM-1T% » & b 83 T400 xg/ml KL & (Fig.

B : The amount of AFP secretion
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Fig. 2 Effects of Sho-saiko-to on the growth and AFP secretion in KIM-1 cells.
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Fig. 3 Effect of Sho-saiko-to on the growth of HAK-1A and HAK-1B cells.
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2A), #oft HAK-1A, -1B (Fig.3), KYN-3 %
1000 g /ml Bl b, KYN-1 2000 gg / ml B4 _E,
KYN-2 iZ 10000 pg/ml o & THIMEAERSD & 11z
(Table III),

2, FFREER B RAR MRk B TEIIHISH R

N R R KMC-1, (Fig. 4A) R USR5
¥ #k KMBC T {3 400 wg / ml 2L 12 T, 1B 28 %% #

Table TII Effect of Sho-saiko-to on the growth
of various tumor cell lines.

Concentration (ug/ml)

20 80 400 1000 2000 10000
KIM-1 102 103 6.3 9.5 0.3 0.6
KYN-1 104 100 85 68 1.9 0.4
KYN-2 85 93 100 112 94.3 1.3
KYN-3 — - 86 32 16.7 1.0
HAK-1A 91 90 68 18 1.5 0.4
HAK-1B 100 97 95 36 4.7 1.2
KMC-1 110 8 0.8 0.5 0.2 0.2
KMG-C 104 96 58 15 1.2 0.2
KMBC 116 68 23 5.5 2.0 0.5
KMCH-1 111 109 75 16 3.2 0.4
KMCH-2 109 104 103 78 17 1.1
Fibroblast 68 58 42 17 5.1 2.4

Each value is the ratio (%) : the number of viable
cells cultured with Sho-saiko-to is divided by the
numkber of control cells.
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KMG-C {2 1000 gg/ml LI I~ o> 38 BE C R sfimiish %
%27z (TableIII),

3. BATTEMatEnEEIDRIsR

IRFE oA L 0 5y KMCH-1 (3 1000 ug/ml
Dk, WEOMWRES L Y v KMCH-2 Tl 2000
ug/ml UL Lo @ g emamigsh R 4 i88e 72 (Fig.
5)e

4, ¥ MEMEFMEIICRITTRE

IEH & b BHESFE ML T3 400 pg/ml DL _ETHE58
s # % 32 72 (Fig. 4B).

5. KIM-1, KMC-1 #Hfa#kiZ &1 /S8 5D
cytotoxic ;BEDKRET

KIM-1, KMC-1 fi B2tk 354z, 400, 2000 pg/ml
1235\ 48 BERFRE BRI IS /RIS & B ( BBiC
LY, FfER oz L Gl omin s 32
FehY, 144 BRI TR M OB it L
TR 338 e » 72 (Fig. 6), N 10000 pg/
ml Tl 48 BF i FR iR A I NSRS 2 v T Y
400, 2000 xg/ml &> L 5 7l BINILEEDH L
eh o1,

6. KIM-1 etk iiaEEiic RT3 5

KIM-1 il iz, S#EioMgH» ks L, G/G
Moiarinl Twie, X, &Ml ar o
— AT N 43 iz L T (Fig. 7). o b,
ANBESHIS M HE 400 pg/ml TEEAEL 72 KIM-1 #fao
AT TIE, 2> bu—AEMICEIRED L, -
A

A :KMC-1 B : Fibroblast
10/3 j
6 f- —e— Control
» 10
2 3 ® 4 —or— 20pg/mi
*:; ] g id —m— 80pg/ml
= 105 - * =Y —&— 400ug/mi
£ ] ,‘% ] ! ﬂ—ﬁ\l —vy— 1000pg/m
>3 ‘ g H
= o™ S, Ny A AN A [N -—1— 2000pg/mi
10 Eames UM o —— 10000ug/mi
|
3
O T T s 7 T T 0't 3’5 7 9 "1

Days after seeding

Days after seeding

Fig. 4 Effect of Sho-saiko-to on the growth of KMC-1 and fibroblast cells.
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Number of cells
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Control
20pug/mt
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MEEHEFSLEE (Vol.9 No.2 1992)
KMCH-1 KMCH-2
10773
] 8 %'
106 ;U‘;?;— M
/éﬁ—v—a ] N
105 1:—-’
104 L1 ;
] \r/r""'rr""
103
01 3 5 7 9 11 01 3 5 7 9 M

Days after seeding

Days after seeding

Fig. 5 Effect of Sho-saiko-to on the growth of KMCH-1 and KMCH-2 cells.

KIM-1 KMC-1
1073 3
] | 60O E
] ad . o
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s ] n | ]
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Days after seeding

Days after seeding

Fig. 6 Regrowth of cancer cells after the replacement of Sho-saiko-to-containing medium
(2000 gg/ml) with basic medium.

Sho-saiko-to-containing medium was replaced with basic medium 48 hours (®) or 144 hours
(a) after initial contact (day. 1).
Open circles (0) and closed circles (®) represent the number of cells cultured with basic
medium only and those continuously cultured with Sho-saiko-to-containing medium, respec-

tively.
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control

.me-

2000ug/ml

Go/G, :47.0%
S: 32.4% S:

G,/M : 20.6%
Cell#: 100%

Go/G, :60.0%

24.4%

G./M : 15.6%
Cell#:

43%

Fig. 7 Flow cytometric analysis of KIM-1 cells 48 hours after adding Sho-saiko-to.

7. (NESRBIC & B KIM-1 #atka AFP &5
BEICRITTHE

KIM-1 #faskiz, /NS2E08 % 400 pg/ml 2L E
TREFEIIHIEN R 4 36, 10 N4 72 Y o AFP 4
Bid, 20 B0 80 pg/ml TiE > Fu—L & iEizE
KRS tE & @z, L L, maaE
HlI3h 32 % 280 B /NBEER G B 400 pwg/ml KL E T,
KIM-1 #8800 10 FE% 72 h o0 AFP 313K T
L7, %72, 2000 xg/ml Tix7 H H, 10000 ug/
mlCiz3HE LY AFPHWEIIHEN 2O
THe > 70 - 72 (Fig.2B),

£ =

INERFB O M BRI B in vitro TOH
FEHIFIRD R OKRETE, FOEMEHTH D7) F
) F R ARz b FEMAEK
(HuH-7) 1©oWCOHEHdH 5H° MERR, RO
FACED R 5 FFIBERMBRRIC S 5, IS
2 & DRETIZ S F THEY L v, ARG, 40
MELLIEEO b | FEE RSk L T
EAE I AR R 2 R L 72, X, RRRIC/NGE
I 400 pg/ml L EOBETER £ HHEZEN
faic it L€ mEhipilssiR #or L 72, L2 L, £
WEHEHH] OFE BT 400 wg/ml DB T D RRMEZF K
Mg a3y Fa— MO 429% TH - 712D
XL ¢, FEE CHESIMES L KIM-1,
KMC-18 X UKMBCO3BRICHB W TIZHI ~
239% &, L DHREE AL TB Y, Bk

FOBCRSHERL TS, Lo L, IERES
T bz B B EBRE T AL % R0 IS
B E S BiEh E 0 NS 1 A S AR A L
RIRN e RTEFIH R 2 H L TV 2 FL B2 LN
B, FD1, ABIFEMNIC T B/ NEB O
o oWTE, FFE LD, fomMissHe2
NETHDLELEZ bND,

6 FEDFFIEMIRARE Tld, /NSRS O B FEINHIRH 5
B AR TR D, ML & iz —E 0%
BEROHLNT -T2, FFicZ ok T, HAK-1A,
1B o 2 ORI SR E ORI L D b 3
DLED Bl 2RSS SRS, BRI 5
BT L7z 2HEOMEED B I TH D, F—
ik & DB S LD B R B & b
LEZ B Y, HMLEDECIC L 5 AR % I
By b E Mk HFz bbb, TD2O0D
BRR O BRI R A B R BD T 12 2
L i, /NEERAIS OO BATEINEI S A LR & (3
BIRTH DX b TR EEL LIS,

FEEAIIRE & 0 O BRSEARIMRI & 0 i BB
MBELEDBMACH ), = OEEATIFEM
#H KMCH-1 & KMCH-2icBW\W T, HFRENOHEED
I 03 KMCH2 8L 0 b, BUEOMEH LY i
v KMCH-1 #8127 & 1) 5 BBtinilzh 5 4 2o 12 %
YUuME ) RRECKERTH D, BB, KYN-1,
KYN-2 Stk & 54, SR, K OHbED
FLThbICbirdb s T, BRI RICE b
b7 T X RN O NSRRI B AR
heterogeneity 75 5 = L R I L5, INEEREG
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DIEHRBERE IS X3 B BEFEMVRI R O IR B, R
UHR R RMIC O W T, 482 Difdék % v T
BB L TALULENrH L, T2, HE2EZT
MTT-assay ki CTHBMEDME 2174 > T 507
TR DR R 2 BDH T B,

cytotoxic I & DBRIC DWW T, I E)E
N NEERRG TSNS R C—E BRI R R N RIG %
EF ORI & R URET 24T - 72, 400, 2000
pg/ml T3 48 BRI Fpi et O 1%, /NSRERES % B <
& KIM-1, KMC-3 flatk3ic Mo i £ o
fzolz %t L 10000 pg/ml Tl it » 21t
HHABOMIE RS D o2, 20 L
cytotoxic & L T < /INEEHRE D 1 2000 ng/
ml % 5 10000 pg/ml DEIc b 2 & #2515, L
22 L 400, 2000 g/ml 2 54T 4 144 BERTHE Bl
TIE/NEERE % o T LB MR oo i = 32
2ot 7z, 2 AL 10000 pg/ml T L L7z RE
FEH0RKRIC & D &84 L 5 cytotoxic & LTD
R &R, MRARIZET S G/G, Tl
X0 7RI B LT\ Ze /NS o0 B HI R R
FEREEAIC X ) SEeI Mo AR & HE) L 72
etk REE 5,

A EEHIL, PNEEESGOKIEERS % KB H
W72y, LIS 8 FESE D MR BARR I 3 L ¢ BERE
AR ARL 72 1000 pg/ml & v 9 EEEE, kol
H AR 5 ) /NS I8 7 100 9 TRIL & A7z & L 723
BOBRKEICHYT B, ek 27 T
) F 2" pH A H L L ORI
AR I3/ N8RS 1 HIRFAIEHR DT IRIED,
INFNEIEOBREICHLET L L2 FEET S
L, NEERRG TR IO IRIE RS TR a2 2R
DT, TNFLYF R, Hr ki
Ly & T 5 EFERATIC & BAEIS B WIZHFERRD
WREEAEZ bilsh, L L, EREICE Mo
NEYAHICE, —Ha 39L& 3nsZ s, K
WTRBEND T EEF2 D&, FFETHLNLL
WA F D F F in vivo DIKFEIZ B TSH DB Z
EETERWIES T,

NEEERBSIC L B TR FH IR DT D EEATIC B
W, S HOER TRICHIE % e 72 KIM-1 #if
PG T a— A b A= —I0 L 2B 24T %
Wy, 2000 pg/ml D/NEERBE 0D 48 B R ER AT &
D, DNA b Z } 7% 242 TS EOMS % 2, M
BIEHAC 31T 5 Go/G, TOMBIATRES 1, /2
i oA B HIR 2 5 2, SR i sE I BY
FLTCwWbbnrEZ Lz, —F, 400 ug/ml D
NEEERYS 0 48 BRHIFR R I BT A DNA 2

(Vol.9 No.2

1992)

TS ATIE 3> P a— U B AT e 3 e e
=72, LA L, Fig. 2A 12789 £%1C 2000 gg/ml o
NSRS RN T 48 R THREFHIIR 2 A U B s
B, 400 gg/ml TIEEFHRH 5 48 BERTLIAL I 2
NTHELTH) 8RKEHIHOE 2 7574 TlE 2>
PR TERRD LD -2 EFEZ L5,
e As® 4 7Y F)F o HuH-7Hic x4 5
Fridefilttic, RBOMWM LS T2, T2, &
573 propidium iodine & bromodeoxyuridine T
HuH-7 i % 2 EGv L, N4 AL OFE M
iz SHAMIE DNA G EEN £ ol = #s L
Tk, iz, MMoMHEMS A A= X208 L TER
BB L 0, KRS o B
FEIHT 5 2 &0 b, ARG BRI RO
ELRBEEN, Z0FEZ, NFTHECRFEN
T3 BRM & L TodEfildo sEaainkiic t+3 2 i
g R o3, EHEHR LT B Ly
E-SE2Y (WAN

A O SALEE, MO sEI R & i
AFP e L/ L, AFP A & MIaBIERIC 35
BEBENS B2 EHEhI T 2. IR U
FERTIC b 2R PRI CH D, RIS RE
D AFP #3532 FEHICoW T 2 KIM-1 #ildskic
BT, 400 pg/ml Lo/ NSEER 5 T BE O B 14 B
Wl AT <, BALMBIY 2 ) o AFP 5 s b
KT 2D 213, DNERESDY, EMEOEEE
Wl 52 L AR S 7z,

ARFEIZ & D, NSRS E BN T TR A R B S
HENR2ET L EPHLPII T - 125, FORR
i3, BRI DTV e, 4835
ICE DB ER S FEPLEL %2 5, £
72, in vivo I B WL in vitro TEEED BSEIH]S
BAHTREEH R NMNLT S B OBIGFEICKRE T RHE L 2
Ly ZEHhEFEEI NG,

&

el

INERRB IR L 72 T T o BF REE RIS M Rk I
U CIBEAK I E R A RIS R A R L 72,
Fric fOgE - JEE SR IRE MR I B e BRI b - 72
7, SRR O S LE D@ IS & 5 M IS AR ]
SR I e o 12, YERRF & LTI MR
BT 5 G/G, ToOHMMAREER L7z, F72 AFP &
HERe% L DMk KIM-1ic B W, HAHRE
B2 o AFP 5 ae b BEK GRS &4 72,
PLE &0 NSRRI MR X L CE R B A ]
MR A RTHEIIRE R NI,




NN O E N sk X B BB R 117

#H OO

Fi% e 2 Bl A, ERPEEEZEY LA
AR K ERBEAE - MLEEE, RFto
et b2 Tniee& F LS TR - ARBERIT
¥k, HELHBELZBY £ L2nkres Tk
CUPHIBRARIC R L A HE A HET L 2 LI, H
WS E £ U 2RI AR, RAIE B Bk
&, BRI A L T e R REE, N
FIANERHEL £, 361z, B EZHGL
THEF Loty 4ol 9,

X ®m

—

WELVIVRTAE NI G50 IR I, ROV T o B L N BURE
). AERRRE 12, 143151, 1990.

HHM—, B BIE b ALY 2ok IFN y ik
EAEZ R BN o A, RSB SR A 4y ik 4, 219-
222, 1987.

Abe, H., Sakaguchi, M. and Odashima, S.: Protective
effect of saikosaponin- d isolated from Bupleurum

[\

w

falcatum I.. on ccl, induced liver injury in the rat.
Nawnyn-Schmiedeberg's Arch FPhaymacol. 320, 266- 271,
1982.

PLER LI T DA A U 43 e N T R N R
aynlFERE, iR 12, 152 156, 1990.

5) R PR, IR, BORPIK, @BOHTAL R,
HY i, SUEES, DB, BIEER, AR,

g BT, & SFH, MLz BRMIC L 2 FFEEZE R
Fidr b OB IS TEIE TR A, W & A2, 453
457, 1989.

ez ARy, F bz, TR R i
Bob R PSS Hull-7 o S N a-7 2 70
TA B
APY 6, 1515-1518, 1989.

7)F R, Wm R, HLlAz  NERBICE TN LEY
Wy A v O FFEMR (HuH-7) 1204 3
banERgh ., BIOTHERAPY 4, 1664-1670, 1990.
FERER D b b SAE M Ak (KIM-1) ofsr &
K. BFEK 25, 532-539, 1984.

e

f=2]

oc

KT 7N Fo) F oot BIOTHER-

9) Yano, H., Kojiro, M. and Nakashima, T.: A new

human hepatocellular carcinoma cell line (KYN-1)
with a transformation to adenocarcinoma. In Vitro
Cell Dev. Biol. 22, 637 -646, 1986.

Yano, H., Maruiwa, M., Murakami, T., Fukuda, K, Ito,
Y., Sugihara, S. and Kojiro M. : A new human plemor-
phic hepatocellular carcinoma cell line, KYN-2. Acte
Pathol. Jpn. 38, 959-966, 1988.

FELREA, AU, fatl -8, s B
AKENEL I Ei"”é%ﬂ]ﬁﬂﬂi (KYN-3) oyPdk, #5470
HARE AR, p292, 1988,

KRR, FENIHHE, #OFel #fCIEE © Nodule in
nodule %% 4t L 72 BFMEIIEAS I & O 52 L 72 2 Moo Mk
N B e P T HAK-1A, HAK-1B. $50 H 4
Wk aics, p 174, 1991,

Temura, Maruiwa, M. and Yano I1.: Establishment and

characterization of new human cholangiocellular car-
cinoma cell line (KMC-1). J. Hepatol. in press

Yano, I., Maruiwa, M., [emura A., Mizoguchi A., and
Kojiro M. : Establishment and characterization of a
new human extrahepatic bile duct carcinoma cell line
(KMBC). Cancer 69, 1664 1673, 1992.

) Maruiwa, M. : Establishment of a new human gallblad-

der carcinoma cell line (KMG- A) from an alpha-feto-
protein producing gallbladder carcinoma transplanted
into nude mice. Kurume Med. J. 34, 133-142, 1987.
Murakami, T., Yano, H., Maruiwa, M., Sugihara, S.
and Kojiro, M. : Establishment and characterization of
a human combined hepatocholangiocarcinoma cell line
and its heterologous transplantation in nude mice.
Hepatology. T, 551-556, 1987.

KA, A EEEA, AT M, MCIER D B P ERA
RIFHE AR (KMCH-2) o6 & Zottidk, 45260
ARHFBRS AR St pl28, 1990

Amagaya, S., Hayakawa, M., Ogihara, Y. and Fujiwar-
a K. : Effect of Sho-saiko-to and Dai-saiko-to on
experimental hepatic fibrosis in rats. flI#E R #7258 5,
137-145, 1988.

WETIRE AL, RREHIEE  PUMS UG BRI T T AR B B
DL WEES 11, 19-26, 1987,

Sasaki, K., Ogino, T. and Kawasaki S. : Distribution of
a-fetoprotein-producing cells and proliferating cells
in human hepatoma cells transplanted into athymic
mice. Tumor Biol. 8, 181-185, 1987.



