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old] EEL: EEY KMoz ERHR
e EMES B F& me kEAER
< FA3Y Colony MEHI%IES, SRB
(sulforhodamine B) assay, Ehrlich carcinoma
9} solid tumor$} ascites tumord] NE HlE
BN E 2 lysosomal enzymes?] &Ml dhg
Mitomycin C(MMC), ¥ MMCs}9] # AR
Bro] MR &8 BRI AEY £RE 9
ole] &= lolth

I. e 9 Ak

1. WRMH
Vg 22)

ol GRS BHE dddA A

BIEASE WEBEAFREAN gTsn B2
ste] (Frstlon, MIREMRESS BRAEK
< HEmEd 2adn, BB BRI &
SR fEEaol %9 Table 1).

Table 1. Prescription of Gamihagochosan

(hnok B RS EH)
XEH £ B8 A EE()
E ¥ ¥  Herba Prunellae 3,000
B ¥  Mylabris 225 -
H B Radix glycyrrhizae 450
szt | 3675
2) BEAR

IREMER 18 589 1/102 368ge F
F4 3000meet A AEH2zd Y3
7718 A 2A7EQ EHSEE Mp
F 3000rpml A 2087 AR EBER
2 RF o2, EEEE BEY BERE BREE
WIRRRE FASY BEEMT ¥ I5dz

7oA A3 Axs AZA/L 6628
BES AT o] AZXYN2E FHFFE AXF
o] ERSIE SR, #AKE Miad dEs)
Aol 1.2, 0.8, 045 02um pore size®] micro
filter(Milipore) & FIfslY oA d st

3) EHEMR

B FHAY EFMkE: RRERER
17(Korea Cell Line Bank) ¥ HAEHMHAEE
#7(Riken Cell Bank)ellA] #dtol (EASIN
tH(Table 2).

Table 2. Human tumor cell lines used in

this experiment
Name Source Reference
A 549 Lung Carcinoma, human OCL 18
---Caki-1 Clear cell carcinoma, HTB 46

consistent with renal

primary, metastasis to skin,

human '
hep3B Hepatocellular carcinoma TB 8064
Erlich Carcinoma cell

4) MR 2 BARE

B A48 BEFEREES  Roswell
Park Memorial Institute 1640 (RPMI 1640)3
Dulbeco’s modification of Eagles's medium
(GIBCO) 59] ##&wkos 154 1UR 23
A Ajuistds  EASRIET. Medium
5%<] heat-inactivated  fetal  bovine
serum(FBS)olY 10% =& 20%9 FBSE B
%38ty Ag3dt9low, antibiotic-antimycotic
(GIBCO)S st 2 Uiz 394 184
iz Zgsigoen of 1A 184 025%
trypsin EDTA(GIBCO) ARoR @mEste M
e g3A71n Adugsdct &R #iiE
= nitrogen tankel HEERET o HE
w2} fgEEste] EASAC

A KBl AMSE MBERBREK R AL
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DDW(deionized distilled water)E {3t
BLESIA 29 micro-filter(pore size 02xm)E
FIEstY RARESIY AMSslda, #|AE
121C, 15psi TolA SERZ2EEIAY 16
0T dry ovendl A 28:MILIE ZBWESS (&
st

5 EREY

FaEYS 18-20g9] ICR female miced
AHR-3t5em, [EEMAMEE Ehrlich carcinoma
9] ascites tumor cells® & 74 HFoz A
2 w29 @k Rri¥om BEsd
HEFest AT

- BBAE

1) In vitro assay

@ EB#MaS) colony HEmE gEs™

R EAR R EhIEIR S ABST EE i)
Ol X & cytotoxic effect® Yolrr] 3}
Hamburger 9 K& ##H3 semisolid
double layer agarosettS FIfisted HEMist
. & 05% agarose, 10% FBS(fetal bovine
serum)E &3 RPMI 1640 viA] 1m4-S 35
% 10mm plastlc petri dishol #Fstq $xd
W7x] e WX ste 7] A e}lrE(basal
soft agarose layer)-& 4|3t A8 Zhof
A AN EA T EBEEE 5X10° cells/ml2

ZA% APDol REFHEH ARETES
1000ug/ml, 500pe/ml, 250pg/mi, 100ug/ml,

50mg/ml, 20ug/ml, 10pg/mle] WEZ Yol 3
7C 6% COq g5l Yol #HESAY. Kk
MR & BRES RO EERES W
d & pelletd 2 EAAA 03% agarose,
10% FBS (fetal bovine serum)E& &#&
RPMI 16401} 1miel} EEMHEEES
cells/mZ zA3ted 24L& F olv] $38 0.
5% basal soft agarose layer$iel %‘%ﬂﬁ
o I & 37C 6% CO. k33280l Ak H

RMAE BEeHA F 1093 #HEI}E

1><105

| ERELRSRERe) U] HUBBRCRS MBI mXE R -

5070 ol EEMKIT EHdE AS Mk
HMZ FIESIY colony®E =HEWZE %200
ERTIA HESAY MREMER HEK
o Z+ BEAAC KR AES FAX HE
£} colony®E 100%=E st #E|o] KIEA
2 EBMEES colonyBE EEIAT £
##9 colonyBs #HE 4/49 petri dish9
colony® el FiHEE FIASS FHESIAT

@ SRB(sulforhodamine B) assay™>>

Human epitheloid carcinoma(Hela) cell
line, Colon adenocarcinoma(HCT-15) cell
line, Hepatocellular carcinoma(Hep3B) cell
line & 25cm 250ml culture flask (Nunclon)
£ FiEstd 37C 5% CO: #%7]dA
subconfluent monolayers® #X]8t#A RPMI
16407} Dulbeco’s moedification of Eagles's
medium (GIBCO) %9 HHEKLE 157U 1
Wz 284 AduigsHs  EEsEG
medium< 5%¢} heat-inactivated fetal bovine
serum(FBS)olu 10% E& 20%9] FBSE =
%3t {FAsch contaminationg A 87
938l antibiotic-antimycotic (GIBCO)E
gt Avies £9de £ 5 44 20 A
dlo HeoA AjEe MRE FASIE

s e Aags wigrid 0.25%
trypsin EDTA(GIBCO)&AH 2 £ trypsinization
slal fiRE 2 A3, trypan blued FlIA
8t hemocyto-meter chamber2 MfEHE Al
X483 mediumol F EAbste} 5x10° cells/ml
2 ZA3l1 9%6-well flat~bottomed microtitre
plate(Nunclon)oll welld 200x1% #Ed g
g2 BF33 37C 5% COzfd7iolA wiFst
Ak 24X AHFE 2 welld mediume A
Astz ZZe] ARANAE mediumol
6.4mg/ml, 3.2mg/ml, 16mg/ml, 0.8mg/ml,
0.4mg/ml, 0.2mg/ml, 0.lmg/mle] BEE ZA
sta] zZb wello] 200¢1% EFste] ohA] 37T
5% CO. vlE7|oll A} 48A17F wiokstsith Wi
2 cold trichloroacetic acid(TCA)E RKEE
10%7F HEE 50% TCAE 504148 7z welldl
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EFsle a9AE JAANA MHEE 24
F 4T A IANTFL BA AT FAKE 56
AHe F dZAHD 128 4 welld) 1%
acetic acidoll &8iA17) 0.4% SRBE A& 504
¥ 75t FiBelM 2085 948 3 &
1% acetic acid2 43] AH3td fHfas] F33
A %€ SRBE AAFHHC plateE Z A=
3t 150u12l 10m mol/19] unbuffered tris
base [tristhydroxymethyl) amino methane]&
3t bound protein stain® HoWo Z
well® OD+ 510nm$] wave lengtholl A HiE
st

2) in vivo assay
Q NEEER
Inek B R ER & nEFERRS
_Ehrlich carcinoma®] solid tumor$} ascites
tumorell sl AASHh ascites¥ S #l$
29 5x10°708) MiES AUl FAsge
o, MEREREY HMEKS ERAEBES 2
AdALE 1095 otk 50, 100, 200 mg/ke
HE FATFAT NEFSEE £HFXE
TAsH o, 304 FUY FHtdFHMoez
A 830,

survival rate = mean survival time of

treated mice/mean survival time of
control X 100

solid tumor®] %ol 5x10%He) EHM
g vhg2e] AR ETRESIN mek
BEWEKMBILKS EEHEEEEE 2955 E
129 5<F Evlt) 50, 100, 200 mg/ke¥ & A F
Fojstych Bk 16Y9A 0 vl¢28 A4
713 EERENFEERE 2T d3 R
e IEFS EBOE AT FiE e
EHQI MMCE EZBER 24958 648Q
AUYR FER T390

@ BFER rE

5x10°Ae EEFMEEE HEERY BEsn
BiEt 64FE 10459 19 134 mekEM
BEimHES 50, 100, 200 mg/ke®X 2 AT HF o

sttt MMCE BfEtk 6, 8 10¥4 1¢ 13
A EERY FAEIAC. BiESE 10489 2 B
Eg#tel ascites EBEEMIEE Y BEBEHK
Bt 1x107/m7t =8 288 F 733
staTh MfERS 10852 600gol A&
3t EEEE At oL 4H0EFQ
75,000go1 4 A& JAFHR EJAE
< FH3gd. Ao E3dFe] EEdA
acid deoxyribonuclease, B -glucuronidase,
acid phosphatase ¢ BREHE 02%
Triton X-100& AT EAE N A
Shimanoto ¢ W& o]&3dd FFsAT
BREMS 10719 EET #&es A
o},

(OF iiliich 3

Ehrlich ascites #IE 4x10°7W/mz =4

~ &te] EMEMel 88-A17] 3 37ColAM nskEHR

EEHERS I/ Fd4 3087 <
MMC(0.05¢/m) 2 st A2 g #las
Hank’'s solutione 2 Aj33 & 10%¢ FCSE
T &3 EMEMY 2821713 35mn petri dish
& o] &3te 37CA 247 CO:z wF71olA
wlokgicl, Wik F Aoldle #MiE:E 02%
trypan blue2 €43t}

@ MMC 3o =4

S PBSel &3All &4 T mskE
HEHmHKeR 10859 37CAAM AE3¥
3 MMCU0ug/me)ol 30% < =F3ich
& ¥ YZAyz dAEIAY. EERK
A MMCY  #%2  microplate reader
(Molecular devices)& ©]&3t9  360nmol Al
MMC?9] quinone forme F#E=& SA3d
AA A

® #ratEE

BERERS MEEBEEE Mac Stat View
TM+5128 FIFH&t) unpaired t-testo] #Es}]
REsIG T, BRES RES MeantSESR
gt om, p-value?t &KfE 0.05(p<0.09)ELT
U HBE FES Ao AEIFHY
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I. EEERu

1. in vitro MESEHR

1) BB colony MEIEIEER

ISREMEES  fhHEe] Caki-l cell ¥
hep3B celld} A549 celld] EY nx= g
< colonyBNHIEEE S S5t Had &R
THTE RAT HENANE A4 alo
colony JZE°l 22} 96.7%, 97.8%, 98.6% 2 L}
Bhd o beste], mskERSES MHWS
¢ BERMAME vE9 #@nd 0E EEE
9] colony BBUMEIRES vebgch mskE
FREHEER 10794
colony B #EE FlstA Ueluyzxs
ZEAAAT,  005my/ml ol EFEAAE
60.1%6, 61.296, 62.4%] colony MG EE
2o, Olmg/me] =M= 22 5319%,
6.3%, 55.6%9] colony WEIIAIREE g
W =37t 98 FBNEESE B Aoz
Hetton, 05me/mle] =l E g 60%
AEo] EMEEEIHEESE Y.

2) SRB assay°ll °|3l EE

INRE R AR ©)  Caki-1 cell, hep3B
cell ¥ A549 celld) WL nx= pme
SRB assay HE< S8l Bz $8 =3
TE REY HWEFIMNE 510mdN EFI=
7F 247} 99.1%, 985%, 987%E el o )
MIREREHKIGHE S RES ERBEAAE
TEY g WE EEMEY RENz=
Vdto] @il RIWAQ SRB ERE7} @
E&FHOZ Bdste HRS Esistd Ue
Aok MSREREEREE 1070 107%ny/me
o REE FIZY B X A= @
AR B HENe RY9on, 0lng/me =
EoMe 77} 53.29%, 54.6%, 61.2%2 EFT
€ B9 EAREE NEEEE 2527}
Tt BASA BYen, 05mg/me FEoA
T 4% gzgd viEy 42.1%, 495%,

10°ng/mee}  HrEs

547%9 FEEE B MEMRI FaisA
HEhde BRE 24ch

2. in vivo HEENE

1) ascites form of Ehrlich carcinomal t
& FEBERE .

ob$-2o A ascites form of Ehrlich
carcinoma®l ¥ ik EMESGHHE KD
MMCH Hil@BgEd g BRS Y
o BAEMEEES ol mnskEREE S
HERHE 58 BREAIME 9zt g7+
e dFERE Yellou 3% HESK
BE YeA = 239 Table 3).

Table 3. Antitumor activities of the ethanol
extract of GHS on ascites form of
Ehrlich carcinoma in mice

Mean survival 3 days survival/

Dose(ng/ke) | Ad. Route oy Vo Mo of e mie
0 POF | 19508 | 1000 012
50 PO 203109 | 1041 w12
100 PO 20808 | 1067 012
20 PO 21108 | 1133 012

Mice were inoculated intraperitoneally with

tumor cells(5%10°. GHS was orally

administered daily for 10 days from the

second day after the tumor transplantation.

GHS : aquaous extract of Gamihagochosan

® Each value represents the mean*SE of 12
mice

® Mean survival time of treated mice/mean
survival time of control X 100

¢ Water was orally administered

LB UERERIY MMC 05mg/kees $9%
3 ve2o PIFHEVIE 251% ISt
= BRE YEHoY, 30Y o4 AEE nle
=& 19 E Yeta Gdth(Table 4).
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Table 4. Antiturmmor activities of MMC on
ascites form of Ehrlich carcinoma

in mice
Mean survival X days surviva/
Dosclghe) | Ad Rouel >3O\ ofyms o
0 Ip¢ 191£08 | 100 o2
001 [P, 195£10 1021 V)
01 IP. 21911 (1147 012
05 IP, B9t16 161 012

Mice were inoculated intraperitoneally with
tumor cells(5% 10°). MMC was administered
intraperitoneally on alternate days for 6 days
from the second day after the tumor
transplantation.

MMC : mitomycin C

? Each value represents the mean*SE of 12

mice

P Mean survival time of treated mice/mean
survival time of control X 100

¢ Saline was intraperitoneally administered

ascites form of Ehrlich carcinoma®] mikE
REHMEEY MMCES #HE85% ¥ 30¢
T DAY A kEHEBIEHEAN 98
o MMC# HEBME %t 7kt 4%
& B2yoer, 30Y o A& w2k F
oqvte d4E Yeblth REMESEHEK
200mg/kget MMC 0.05mg/keE Foigh oA
T vl2e HFAEI|T] 209%LLE F7t
g on, 30Ul NMEF we2AE Y122
F7tete 294E 2t £ MRERERH
¥R 200mg/kest MMC 0.1lmg/ksE F4F B
X ulg2o HTAE7ITo] 349%LIE
Z7rslg. o0, 30gel AET ve2k 312
2 F7tsle 2F4E 2R HTable 5, 6).

Table 5. Antitumor activities of the ethanol
extract of GHS and MMC on
ascites form of Ehrlich carcinoma

in mice
GHS + MMC Mean survival | o} 30 days survival/
Doseluge) |4 B ™ gt |70 N, oftetd mice
0+0 [PO+IPS 194+09 [1000 /12
0+006 |PO+IP| 20510 |10658 12
5 +006 |PO+IP| 221%15 (1139 12
100+ 005 [PO+IP| 23411 [1X6 Y12
20+ 00 {PO+1P| H2x16 11299 512

Mice were inoculated intraperitoneally with
tumor cells(5%10%. GHS was orally
administered daily for 10 days from the
second day after the tumor transplantation.
MMC was administered intraperitoneally on
alternate days for 6 days from the second
day after the tumor transplantation.

GHS : aguaous extract of Gamihagochosan

® Each value represents the mean*SE. of 12-- -

mice
b Mean survival time of treated mice/mean
survival time of control X 100
¢ Water was oraly and
intraperitoneally administered

saline. was

Table 6. Antitumor activities of the ethanol
extract of GHS and MMC on
ascites form of Ehrlich carcinoma

in mice
GHS + MMC Mean survival 30 days survival/
meietd | 47 | g | ™| o d e
0+0 | PO+IPT | 19510 1000 ¥
0+01 | PO+IP | 258l 1102 Vi
H+01 | PO+IP | M1 1%l i
W+01 | PO+IP | B4 1303 unm .
M+01 | PO+IP |- M3t 1349 y
Mice were inoculated intraperitoneally with
tumor  cells(5%10%). GHS was orally

administered daily for 10 days from the
second day after the tumor transplantation.
MMC was administered intraperitoneally on
alternate days for 6 days from the second
day after the tumor transplantation.

GHS : aquaous extract of Gamihagochosan
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* Each value represents the mean=SE of 12
mice
® Mean survival time of treated mice/mean
survival time of control X 100
Water was orally and
intraperitoneally administered

saline was

2) solid form of Ehrlich carcinomacl th3gt
PUEE MR

sk ERMESHHES MMCY REFNE
€ "$29] solid form of Ehrlich carcinoma
o A% A¥, EEMEES BEI % 16Y
® BES A&t BEFY EES AT Z
# PR2FoME 2722021golR e, mkE
MEHHEER] T3S F71E4E BB
717} ZAFE HEE Jehdth §3) 200mg
/kgel MREREHBEKS FIRAL o
216%2 EBZAL7IB/NRS Yebdch. MMCe]
dEFAANE 02mg/kgll A 19.2%, 0.5mg/kg
oAl x 303%9 EFS 277t FAsE Agg
B H(Table 7).

Table 7. Antitumor activities of the ethanol
extract of GHS or MMC on
solid form of Ehrlich carcinoma in
mice

© RERSER O] il USRS RS w1X &

2

GHS : aquaous extract of Gamihagochosan

? Each value represents the mean*SE of 10
mice '

® Water was orally administered

¢ Saline was intraperitoneally administered
* : significant different from the control
p<0.05, p<0.01

PR E RS E BT MMCe HLF A
£ olE ZAAE FEFAHAUL 53 MMCE
GEcg R43ge dEd: REBKEZT
FastA Udeld BB A7E AANA KW
2l A%E B4t 53 nskEREESHEE
#% 100mg/kgSt MMC 0.lmg/kg®d Fo8AS
i 31.8%, MmMkEMAE&HHEK 200mg/kest
MMC 0.lmg/kgE F95HAE dt 426%9]
EBZZAERE YEHY £, MREM
EHdhEEK 50mg/kgst MMC 02mg/kgEs ¥
oalge  wWe 303%, MEREAESHMEE
100mg/kgst MMC 02mg/kgE T35t o
3768%, IOREMERRMIEE  200mg/kgst
MMC 02mg/kgE F493t3E we 41.3%9
Ega712A2&23E el tH(Table 8).

\‘1

Table 8. Antitumor activities of the ethanol
extract of GHS and/or MMC on

Treatment | Dose{ng/ke) | Ad. R(,))ute Average tumor weight(e)® solid form of Ehrlich carcinoma

DDW 0 PO 2721021 . .

GHS 5 PO 23015 in mice

GHS 100 PO 213+010° Average tumor

CHS 0 PO TR Treatment | Dose(mg/kg) | Ad. Route weight()"

DDW 0 1P’ 2711014 GHS + MMC 0+0 PO’ + 1P’ 2711022

wg %015 }g g‘;gfgé? GHS+MMC| 0+01 | PO+IP. | 2484023

: ‘ 0=V, +
MMC 0 P 2195013 GHS +MMC| 20 +01 PO+ 1P 2.18-0.19'
MMC 05 P 189+0.11" GHS+MMC| 10+01 | PO+IP 189%0.13
+ 1]

Tumor cells were inoculated subcutaneously GHS +MMC | 20+01 P'OD+ LP‘C 192013
into the right groin of mice. GHS was GHS +MMC) 0+0 PO +IP 2T£020
administerd orally to the mice, daily for 12 GHS +MMC| 0+02 PO+ IP. 2181022
days from the second day after the tumor GHS + MMC | 50 +02 PO+ 1P 189017
%“Sc‘ﬂat?gﬂ " MMC o tadncllimste;ed GHS +MMC| 100+02 | PO+IP | 169+014"
intraperitoneally on the alternate days for P
the 6 days from the second day after tumor GHS +MMC| a0:02 | POIP 19013

transplantation.
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Tumor cells were inoculated subcutaneously

into the right groin of mice. GHS was

administerd orally to the mice, daily for 12

days from the second day after the tumor

inoculation. = MMC  was  administered

intraperitoneally on the altermnate days for

the 6 days from the second day after tumor

transplantation.

GHS : aquaous extract of Gamihagochosan

? Each value represents the mean*SE of 10
mice

® Water was orally administered

¢ Saline was intraperitoneally administered

* ™ ! significant different from the MMC
value, p<0.05, p<0.01

3) Lysosomal enzymesol th@ %R

R E R EEERT MMCY o2 %
Ehrlich ascites carcinoma cell®] lysosomal
enzymesdl it @gE 10° e MzEE
dojzl 2742 BHEAT. ¥ 2R
< H AR 28 vebd  acid
deoxyribonuclease, B-glucufonidase, acid
phosphatase®] ¥ ¥4+ MMCH ©E5F49
Bu RERESMEES 593 Hd @A
A 718t .e0, MMCS sk B RS E #h
e WEFAR ASde Fste ®E
S @A8A Jelsth 53] mekERAER
H% 200mg/kgE 95 F48YE& e acd
deoxyribonuclease™ 24.2%, B -glucuronidase
£ 236%, acid phosphatase® 22%9 84
€ YeRa, mikEAESHmEE 200mg/ke et
MMC OlmgkgE FJ3AE e  acid
deoxyribonuclease® 66.7%, B -glucuronidase

£ 715%, acid phosphatase:™ 425%¢ 4%

£ Jvebia, mekERMESEEHE 200me/ke St
MMC 02mg/kg® F3t3e wWe acd
deoxyribonuclease 89.3%, B -glucuronidase
£ 715%, acid phosphataset 57.9%¢] #4 %
£ YeEdoh

Table 9. Effects of the ethanol extract from
GHS and/or MMC on the activity
of lysosomal enzymes in Ehrlich
ascites carcinoma cell

Activities of lysosomal enzymes’

Treatment| Doseloghe) e e i) A e
GBMMC| 0°+0° | 6604 | 123108 | 214%16
GHSMMC! 100+0 | 77+05 | 136209 | %1*14
GHSMMC| 20 +0 | 82+04 | 152408 | %61+1L°
GISMMC| 0+01 | 72409 | 13111 | 243£ll
GEML| 100+01 | 91+09 | 172+09" | 27.1£11°
GSMC| 20 + 01| 110207 | 2L1£10™ | 205£12"
GEME| 0+02 | 8308 | 14512 | BItl4
GHSMMC| 100 + 02 | 10111 | 176211 | 277100
GHSMMC| 200 + 02 | 12507 | 211+09" | B8L1L"

Mice were inoculated intraperitoneally with
tumor cells. GHS was orally administered to
the mice once a day on days +6 to +10 after
the tumor transplantation. MMC was
intraperitoneally administered  to the mice
once two days on days +6, +8, +10 after
transplantation.
GHS : aquaous extract of Gamihagochosan
2 Each value represents the mean*SE of 12
mice. Enzyme activity;acid deoxyribon-
uclease in pg total P liberated/10°
cells/15min, A -glucuronidase in  ug
p-nitrophenol liberated/10” cells/15min, acid
phosphatase in ug inorganic P liberated/10”
cells/15min.
Control was orally administered water and
intraperitoneally administered saline.
Significantly different from the control
value, p<0.05
* ™ Significantly different from the MMC
value, p<0.05, p<0.01

b

4) MMC uptakeol o3 R

MMCE ©E5cz EFMiad Fd339&
g, MMCE XA 3 EBMIENE uptake® &
A3E YUY, mkEREHHmERS ¥E
Fos9ed §FEH o2 MMCH uptake
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ABSTRACT

Influence -of Gamihagochosan on The Antitumor effect of Anticancer
Drug and The Proliferation of Tumor Cell Lines

In order to investigate the effects of Gamihagochosan Extract(intkEiEEEiihHR) on
antitumor effects after human cell lines(A549, hep3B, Caki-1, Ehrlich) transplantation into the
peritoneal cavity or right groin in mice induced by RPMI1640 and GIBCO etc. the extracts
of its herbal medicines were orally administered for 10 or 12 days.

Experimental studies were performed for measurement of antitumor effect of Mitomycin
C(MMC) and lysosomal enzyme’s activities using colony forming efficiency, SRB assay
which were regarded as a valuable method for the measurement of antitumor effects of
unknown compound on tumor cell lines.

The results obtained in this studies were as follows :

1. The change of colony-forming efficiency and SRB assay of Caki-1 cells, hep3B and A549
Cells after exposure to the extract of Gamihagochosan extract depressed the growth of
tumor cells by concentration of Gamihagochosan.

2. Antitumor activity of the ethanol extract from Gamihggochosan extract and MMC on
ascites form of Ehrlich carcinoma in mice is slightly improved. Especially the mean of

survival times in the group of 200mg/kg and MMC 0.lmg/kg is improved over 34.9%.

3. When Gamihggochosan extract and MMC are administered together, the weight of tumor
is more decreased than MMC alone.

4. The lysosomal enzyme's activities of the Gamihagochosan extract and MMC are more
significantly improved than MMC alone.

According to the above result, it could be suggested that Gamihagochosan extract has
indirect antitumor effect by the increase of MMC uptake.
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