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Abstract

Study on Antitumor Activity of Kamisagoonjatang,
Kamijihwangtang and Kamigoonjajihwangtang

Kim Dong-hee - Kim Sung-hoon*
Department of Pathology, College of Oriental Medicine, Taejon University

To evaluate the antitumor activity of Kamisagoonjatang(KST), Kami- jihwangtang (KJT) and
Kamigoonjajihwangtang (KK]JT), studies were done experimentally.

The results were obtained as follows:

1. In cytotoxicity against B16-F10, HT1080), SNU, and L1210, con- centration inhibiting cell
growth up to below 50% of control was recognized at 107g/ml of KKJT.

2. In cytotoxicity against A549, SK-OV-3, XF498 and HCTI15, concentration inhibiting cell
growth up to below 30% of control was over 400ug/ml of KKJT only and also over 200zg/ml
against SK-MEL-2.

3. In Inhibitory effect on activity of DNA topoisomerase [, the ICs was shown 200-400ug/
né of KST, over 400ug/mé of KJT and 100-200ug/mé of KK]JT.

4. The T/C% was 1228 in KJT, 1274 in KST and 1584 in KK]JT- treated group in S-180
bearing ICR mice.

5. In hematological changes in S-180 bearing ICR mice, numbers of WBC were decreased
significantly in KJT and KKJT treated groups as compared with control, whereas those of platelet
were increased with no significance in all groups as compared with control.

From above results it was concluded that KKJT could be usefully applied for the prevention
and treatment of cancer.
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ol EEL REMA MWE EQY WETFH
oA BN RHHEE S EAH2E S,
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Mok E, MEKMEFE X MkBFRNE HEEEE 3

Sample A bk i
< Kamijihwangtang(KJT)>

% % Z I - s
#t ¥ Rehmanniae Radix Preparat 16
SR Dioscoreae Rhizoma 8
HIg; o=} Corni Fructus ]
# B Alismatis Rhizoma 4
YR Moutan Cortex 4
= Poria 4
i+ Lycii Fructus 4
e  Ligustri lucidi Fructus 4
kT Cuscutae Semen 4
Gl Psoraleae Fructus 1
S Eucommiae Cortex 4
O] Polygonati Rhizoma
2 8 64
Sample B k@ # 15
< Kamisagoonjatang(KST)Y>
% % £ E & e
& OB Astragali Radix 6
B Ginseng Radix 6
21 i Atractvlodis marcrocephalae Rhizoma 6
S RS Poria 6
O Glvcyrrhizae Radix 6
& Z Ganoderma 6
W H 42
Sample C sk #E Fib &%
< Kamigoonjajihwang(KKJT) >
RS 4 ¥ £ RE
F1 i& Salviae miltiorrhizae Radix 4
g Curcumae Radix 4
ﬁ?’ﬁ Qé Paeonia Radix Rubra 4
& Angelicae gigantis Radix 4
UE . Persicae Semen 4
#F o Zedoariae Rhizoma 4
ﬂ it Carthami Flos 4
¥ Orostachys fimbriatus Berger 4
#fi;ﬁ Portulaca grandiflora Hook 4
g & Agrimoniae Herba 4
b YN Taraxaci Herba 4
¥ Coptidis Rhizoma 4
B7EEE  Oldenlandiae diffusae Herba 10
vk E S KJT 64
NS E B KST 42
o 164
3) RE L OB

H¥Ee RPMI 1640, fetal bovine serum (FBS),
dulbecco’s phosphate buffered saline (DPBS-A),

sodium dodecyl

sulfate  (SDS),

trypsin, EDTA,

3-[4,5-dimethylthiazol-2-y!]-
5-diphenyl-tetrazoliumbromide (MTT), peni
citlin-streptomycin, sodium hvdroxide,
formaldehyde, lysophosphatidic acid, trypan blue,
phenol red, sodium azide % isopropanol %<&
Sigma %, ethanol, HCI2 Merck %, sodium
bicarbenates* Gibco #im, acetic acide Glicial
Wy g HAsY.

W28 = CO: incubator (vision scientific Co.,
Model VS-9108 MS), clean bench (vision
scientific Co., KMC-14001), centrifuge
(Beckman Co.,GS-6R). inverted microscope
(Nikon Co, Japan), bright microscope
(UFX-DX, Nikon), SEM(JEOLA}, JEM 64001,
TEM(Hitachi H-600), Liner accelerator{Varian
Co, USA), ELISA-reader (Emax, U.S.A),
FACScan (Becton dickinson. USA), rotary
vaccum evaporator (Biichi 461), autoclave
(Hirayama, Japan), micro-pipet {Gilson. USA),
autostill WG25  (Japan), titer plate shaker
(Labline Inst., USA), culture flask (Falcon
3024), multiwell plate (96-well, Falcon),
conical tube, disposable pipet (5mé¢, 10mé, 25mé,
Falcon) ¥ syringe filter (0.25m, Falcon) &
{f H st A ot

2.5

L &% ®iE

Eas KJT, KST, KKJTY T3 78
2zt 2z} 3,000m¢ round flaskel #&#EA 2,000me
g7 H2 g AHBE WEAND 265
Tt st EBT WS rotary vaccum
evaporator(Biichi 461) X H®E EHIA T
o] round flask& -84T deep freezer (Sanyo,
Japan)oll A 24A1ZF  For  HKiEE T freeze
dryer(Evela, Japan)Z& 12X 7} & uE4E 43
o KJT 29.8g, KST 183g, KK]JT 96g2 ¥

o], Koz HEstd (FRstAG. B
¥ ERKd e LHEa@Kd BRAA EH
don, MEH ‘EEAdT RPMI 1640
free mediumol &M Al A syringe filter (0.25
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In vitro #MigHEH BITdE LI1210(ATCC
CCL 219 E5 I 7% 58 ¥ <} SNU-1(gastric
cancer) W E#®, SK-OV-3 (ATCC HTB 77)
PR s p:, SK-MEL-2 (ATCC HTB 77) 2t
1, XF498 (brain cancer) B&§#E#, HCT
I3(ATCC CCL225) ABp##k, A549 (ATCC
CCL185) it 5 ¥ 9 B16-F10
melanoma(ATCC CRC 6322) 43 B@ES S,
in vive ¥z HEN S S-180 (ATCC TIB66)
WEoKEEFE, B16-F10 A4 E@wmlE T8 FH3
Fed olg9 HBAESE EF L-glutamine?]
W& ¥ RPMI 1640 ®l Ao 36T K#ElAM 30

7

:l_l
5 miRsle  TiEMIEAI 2 fetal bovine

serum (FBS, Flow Laboratories Inc.,
Mclean, VA)E 10% X &3 1% 44
(penicillin-G 10%tunits/strepto- mycin

100mg)et NaHCO3; 2g€& #imsto Wi
o

3) L1210, SNU-1 ##ol H #iisEy
22310
E

MimEY JE®NA logarithmic phased] T

9d MmE A7 dAdtd WE 24 FRRET
36~37C2 miET mediumE & 75m

screw-capped erlenmeyer flaskel #izg& 2~
3% 10°cells/mt #E7 HAA #HLsIo 1AM
HEAND %, 08~1.0x10%ells/mi o #E
7 HEE L1210 Al BEKS DEAT. &
il B (5x 10%cells/m) & SmH FHo 9
o Apxle ®H%IV] ¥E Ao dimethyl
sulfoxide?} 0.2% T2 HEZ HEHA I
087 BEHE BB 3 £ HZAHE 10p/n,
100ug/me, 1000ue/mé T BEZ mdlo KER
Bow sgou, WHRE twbe@Vr @ n=A&
e 5mee M WEERTDE ¥ 37T,
CO2  incubatorol A 48A) 71 Hf < z
hemacyto- meter® {FH3d MEHRE HE
Gl a=

4) A549, B16-F10, SK-OV-3, SK-MEL-2,
XF498, HCT 15 #E#kol H3 MimEs: AT

Solid tumorel W¥ MEHEHS 1989F 9
LB B BAERHAN 84 in vitro i
BMIEHEE BES Y st HEE sulfor-
hodamine-B(SRB)assay &g (#@s A,
A Zd HMEES EHB FHSI7 9
3l trypsin-EDTA& A o2 [ff Fifli o 2K E
SrEEA YL, 96-well flat-bottom microplate
(Falcon)el welld #iam7t 2<10707F 5 &
& EFE

FTd #HIEE S CO» incubatorioff A 244
4 s vpd "o MEAZ ¥, medium
of R BI(1000ug/mé, 800ug/me, 400ug/me, 200
ug/ml, 100pg/mé, 50pg/mb, 25ug/ml, 12.5pg/ml,
6.25ug/m) 2 FEE REKKHEE M7t &
ool welldl Z+7F 20 ¥ ol Fx thA] 48
ARE B B A

e a7l Aol 0.22mm filter2 H@dH o
Ko SEREZ st #ya 34
48A1 T HEFEol B¢ F, 7t welld medium¥
Pr#sta, 10% trichlorcacetic acid(TCAE
welld 100m# 7t 4T oA 1A 5
HESY EBEESS plated vigd o EEA
7t}

e EEe) Y F plate® 2 5~6
3] #EAEst e dol e TCA £48& w23
MESD FEddd & B/ YESF B
Al A5 TEE plates welld 250m
9] 1% acetic acid &9 0.4% SRBE %<l
L BES matd 308 MRS BRAI}N
thAl 1% acetic acid B S 2 5~63 %Akt
o MY #£48A ¥ SRBE MBEstdd.

oy cell plateE2 tAl EEAM #Hig
A7l %, control® O.D. (optical density) %t
o] 520nmol A 0.8~ 1.0A(FFE)gel HEEHE
Aol |0mM tris2 AL F o 9
& 520nmel A 08~10A(FF=)ate& +3t
o] EDsodt S 4ARd. @ Migsd a3 £
o HEE FHEEY At MEHI WES
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Ems MY W MHEB(Tz)4 Eipol £
A2 F2 mediumE 713t 48KF B Qb K ®

Ae A MEHBEC % & BEY EHHY 3
Al O48FF R MERE do HMRBT) & W
Est Ao

& s oW miEEN EEE AE
3t vt =, TzzT il 3ol
(T-Tz)/(C-Tz)x 1009 #4 oz FHEASAL,

Tz<T ¢ A%olE (T-Tz)/Tzx 1009 34
S8 HEISHOY, oA HEH HEEHH
lotus program?] data regression 71 &< ol &
o] o HlR KES 50% MEsE @
Bl 50% effective dose(EDso) @t S &t H &ho
& E¥e] MlENE YIEE HEIIIAT. EDs
*e Bt 50% K#EOZ FHEiEY Mk
S HMHste el BE(ue/m)E FolAn,
¥R T ERHE AR NCI(National Cancer
Institute, U.S.A) manual®l H&E%e ufa} A
iﬁﬁﬁ}ﬂq ABHY & BEA didt WEXR
%) ohe 3 2ol i Es A

Y{(%) =[ (T -Co)/(C -Cop ] %
100
ol W, T = REH 48K BH{/E Fh

B (cells/md)

C = HBE 488 M
(cells/me)

Co= & BN 385 B (cells/md)

7kt BEe Y(%)# I logw dosed: BER 1L
1 thsd e A 9g3lo FAME FI

BER Ty EREY

O.oold &S] BE i HET YO
dtol E5 50%EY oW HERS KK
HA k.
N-Z(Xi- YD) - (ZXD) - (ZYD
B = slope =

N - S(Xi) - (TXi)?
ZYi ZXi
[ - B —_—

N
ol w, N = number of points selected

[< number of dose level & > 2] ]
Xi = log dose i Yi = growth ratio calculated dose i

A71M 7 71E7ek AHE o] R3d 3
AL Y = A+ BX & 292 o gAAM

A = intercept =

71&719% U 2R EDsotih &

50 = A+ B ( logw ED;O )
logio EDxx = ( 50 - A)/ B

EDso = 10 """ g /me

NCI manualdl @29H #EHN S8
¥ MY A 20ue/md LAY, AR A
$ dug/md LITY BB MK FHo Uun
e o 9o

5) DNA topoisomerase 1 assav /&

A ksl o

"ol (FAEY DNA topoisomerase [+
Calf thymusolA ®@H&E Holw, pBR 322
DNA% E.coli C 6009 #2232 Takara shuzo
Co., LTD.it ol A - N et oo,
topoisomerase  ICsdk& izl slal
relaxation assav® EH3I I Topo I G2
M Liugt Miller® H&E™el wmgg. F,
S50mM  MgCl2, 05mM dithiothreitol, 5mM

Spermidine, 0.01% Bovine serum album, 0.5
vg pBR 322 DNAY EZ(luninh msted #
RE#S 207t = A & A& HEFoR, #
#o HEE dtd & RERES 20usiA
e ABHOZ 8ty ol&& 37CAA 304F
i R = fZ HE & 2% SD5(sodium
dodecylsulfate), 20% glvceroil % 0.05%
bromophenol bluegE B&3tE BER SE Hin

lof KL #EiAZ], o3 TBE running
buffer(50mM Tris base, 50mM boric acid,

25mM EDTAE HEH 1% agarose geldl #
719% & % % agarose gel® 05ug/mt o
ethidium bromide &folA [A7TFEQ e %
e TAAM AdE B ohg scanners AL
sto] EHES WEHNS o W topo 19 1 unit
= 37CAA 3087 w2A4d = super coiled
pBR 322 DNAE 100% relaxationS s} =
B#RY ¥& BRI,

6) S-180 Mol % A HFH Al

ICR vul$29 MM 74933 ®KE-
sarcoma 180 #MRE WA &4 o %
HY AEHEABMKE 718 4003xgg 287
B o#s e il wRhE SESC. S#
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6 XHXBEE GEBHARFT HXE HE F1#

O MEmmE AME CHEAHKY F &
ANA oA EOAEESd dAYE BErT F
Hr" HRmkE B MmA 73 sarcoma 180 #
fere Hatgvh, M-8 HEoR 33 ik
3t % hemacytometer@ Aol 107cells/md 9] i&
E7h SR E i FHRS HEI o BER
S 01mi BEHRA BuSET. BE ¥ 24
IvEE 7 78 8~9vtd & EiEstdd R
' WA AKIT 62ng/mé, KST 38mg
/me, KKJT 200mg/ml) MREHBHEES UE ¥

>
-~

o

oo
= X

AT @AY FH Eaidl HFHEHE® 0.2ml
# HEEm OkEXNd ASA oY HEK
o= Mge tTHEAMKES At

HIAT/C%)E  EB7 AR
GRE R wek HEe A,

7)) EMERE 2 MBS Ve EE A
i

ICR ¥ # & pentothal sodium{(30mg/kg, &
el ofroe 2 st vle] heparinel &0l
o 188 FA71(23Gx 1Y, Samwoo ColE
LS FH, MRS KEsto, i) RE &
MmEEE Finio &7 st glEadt

protocoiel

M. EHERHA

A. In vitro
1. B16-F10 ##koll %3 MiREs

Table 2. Cytotoxic Effect of KJT, KST and
KKJT on Bl16-F10 Cells

Conc. Percent of control
(pg/me) SA SB SC
Control 100156  100+1.56 100+1.56

10°g/ml  96.1¥235 90.1%197 924%1.24
107%/ml 90.7£212 882+163  898+135
107%g/ml  804%156 83.4%236 10.11%0.7

D30% ol MilzEHe e BE.
a) : Mean * standard error.
SA : KJT treated group. SB : KST treated

group.
SC @ KKJT treated group.

BI6-F10 ##kel 3 Mins HRAMe
10°g/ml, 10'g/ml, 107°g/ml #REEN A ok ¥,
SRR T IRE BT B st MR
WES AHsdoy, 7 5 #EY 10 °g/ml
B %% 804, 83.4%9 #iludTiHKol el
Mol st AT, MBKA T HIE R
107g/ml @&l A M4 4% 10.11%2 et
7b4 WM W EtES YebdtH(Table 2).

2. HT1080 ##kol W3+ Ml Hit

HT1080 ##kol #©& @hdEtke 10 g/ml,
10g/ml, 10 g/ml AN Bk AL
10114221, 985+2.34, 866+ 1.78% 2, MKIAE F
W RBLEFS 0631224, 9081167, 81.31253%
2, MRETHEE REKS 0867214, 952%
213, 1341079%2, MokE KR IEEE)
107g/ml @Rl AR 15% LIF S@WAEFLES
el oz BI6-FI0 T8 #iEe #e @He
2 yvetstel(Table 3).

Table 3. Cytotoxic Effect of KJT, KST
and KKJT on HT1080 Cells

Cone. Percent of control
(ug/ml) SA SB SC
Control 100£2.12 100£212 100£212
107g/ml 101.1=221 963%224 986+2.14
107'g/ml 985234 908*167 952%2.13
10°g/ml 866+ 1.78 81.3%253 13.4+0.79

1 309% ol MidErEE Ve BE
SA  KJT treated group. SB @ KST treated
group.
SC @ KKIT treated group.
3. SNU Jsgskel #3 Mldt

SNU f##kel ¥E ME#HtES  107g/m],
10%g/ml, 107g/ml @A Mok &% 1YEE
& 95.1+2.36, 80.8%2.45, 79.1£2.24% %, hnskpd
BFiE BEBNS 976%211, 946%235 875%
271% 2, s EFHEE HEFS 982x2.11,
8081207, 54.8+t0.762 UENL kA Fit &5
wEEES 107g/ml BEAN MY 40% LIE HEEH
RES M§sH S tH(Table 4).
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Table 4. Cytotoxic Effect of KJT, KST
and KK]JT on SNU Cells

Conc. Percent of control

(ug/me) SA SB SC
Control 100£3.13  100%3.13 100+3.13
10°g/ml 95.1%236 976*211 982 t211
107%/ml 808%245 946+235 80.8+207
107g/ml 79.1%2.24 875+271 548*0.76

D 30% ol MiBaEES el BE.
SA @ KJT treated group. SB : KST treated group.
SC 1 KK]JT treated group.

4. L1210 s#kol HE sy

L1210 #Epkol HE  WiEKS  107°g/ml,
10 'g/ml, 107°g/ml MEESN A Inskib ¥ IREREE
& 928%254, 86.8%2.14, 80.7+2.16% 2 2, husk
POE T REREES 10111234, 984%2.14, 883
+026% 2, IMeRE T &% AL 0145248,
794+222, 491+236% 2 YERY 10°g/ml e
ol A bk E FH W RRBETIo] 50% Ll L %
MR RS MHs A (Table 5).

Table 5. Cytotoxic Effect of KJT, KST
and KKJT on L1210 Cells

Conc. Percent of control

(ug/md) SA SB SC
Control  100+242  100£2.42 100+2.42
107g/ml 928+254 101.1%234  91.4*2.48
107'g/ml  86.8Ft2.14 984%+214  794%222
107g/ml 807216 883%2726  49.1%2.36

1 30% ol MMuEM: S el BE
SA . KJT treated group. SB @ KST treated
group.
SC  KKIT treated group.

5. AB49 Efke] HE MEEHS

A9 fEkol R MMEEN S 6.25ue/nl, 125
pe/mé, 25ug/mb, S0ug/m, 100ug/ml, 200ug/me, 400
we/mé, 800ug/me, 1000ug/ml REANA  hubk i #
W, MRPYE 1 WER R 75% ol MM
HAEES el @ik ol #EEsklaL, mkE
THEE RES 400ps/mt LB BEAA
30% ALk #ElER RS I8 oH(Table 6).

6. SK-OV-3 stkoll ¥ MidEs

SK-OV-3 #kkel ¥ Mm-S 6.25ue/me,
12.5ug/mb, 25pg/mé, 50ug/me, 100ug/mé, 200ug/mé,
400pg/me, 800ug/ml, 1000ug/me BREE A AS49 &
el WY MEt BR SRAE NSkHEE,

IRERIYE 3B RHEE BT 75% ol EMRdAE
EE JelUo] MmEtEe] MuastAE s, kB Fie
i RIS 400ug/me Ll @R 30% LA
MRS MHIsH 9 o Table 7).
Table 6. Cytotoxic Effect of KJT, KST
and KKJT on A549 Cells

Conc. SA SB SC

(pg/mg) Percent of control
6.25 103.45 98.18 83.06
125 98.24 95.13 86.22
250 93.53 94.46 83.06
50.0 89.45 90.35 78.46
100.0 90.78 91.48 80.16
200.0 86.67 84.24 7.98
400.0 83.67 83.56 60.35
800.0 80.74 80.89 57.42
1000.0 81.00 7556 48.24

1 30% ol #itaEM S JeEld BE
SA ¢ KJT treated group. SB : KST treated
group.
SC © KKJT treated group.

Table 7. Cytotoxic Effect of KJT, KST
and KKJT on SK-OV-3 Cells

Conc. SA SB SC
(ug/me) Percent of control
6.25 99.90 101.56 84.00
125 96.43 101.23 83.21
25.0 97.89 98.71 &1.43
50.0 9312 101.21 83.47
100.0 90.80 9753 78.89
200.0 88.79 93.47 7455
400.0 80.89 83.50 62.58
800.0 78.97 82.32 4213
1000.0 76.74 83.64 40.24

D 30% ol MEENS JEd BE.
SA ! KJT treated group. SB @ KST treated
group.
SC : KK]IT treated group.

7. SK-MEL-2 kol He MiHEH

SK-MEL-2 f#&#kol B MidES 6.25um/
mé, 12.5¢g/mb, 25pg/me, 50ug/mé, 100ug/mé, 200ug
/me, 400ug/me, 800ug/ml, 1000ug/mé BEAA M
kS, KBTS KRR 2T 5% ol
FERBEEHERS el D, mRBFH&ER &
RS 200pe/me LA ES] BEAA 30% LIL #
R ES MWHstd BB EH&SD HY AR
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8 AHARE REBFAN HXHE EBE L1IR

= UetstH(Table 8).

Table 8. Cytotoxic Effect of KJT, KST
and KKJT on SK-MEL-2 Cells

Conc. SA SB SC
(pg/mk) Percent of control
6.25 101.78 98.98 79.71
125 99.04 101.67 74.92
25.0 97.86 96.67 73.88
50.0 98.76 94.25 T5.54
100.0 93.13 93.45 7290
200.0 93.09 90.78 61.57
400.0 87.76 7.96 52.08
800.0 80.54 82.70 32.15
1000.0 76.35 79.68 33.25

D 30% ol MMEEEe Jebd B

SA : KJT treated group. SB : KST treated

group.
SC ¢ KK]T treated group.

8. XF498 #Etkol ¥t szt

XF498 fEfkol HeT MilEste P SlBEQ
1000pg/m A Jubkti i, InbkI9E 5 RHE
B OEZF 80% ol MRS JhERE, sk
HFMES RES 400pg/nt CLES BENA
30% Lib MfEsRES mEEtel @k vse
#4557 VERGtH(Table 9).

Table 9. Cytotoxic Effect of KJT, KST
and KK]JT on XF498 Cells

Conc. SA SB SC

(ug/mh) Percent of control
6.25 98.43 101.23 92.00
125 99.89 102.12 88.83
25.0 102.12 100.23 90.70
50.0 97.56 99.70 89.67
100.0 96.35 101.0 87.62
200.0 90.78 98.67 76.84
400.0 85.67 96.78 65.92
800.0 80.89 92.23 64.21

1000.0 76.89 86.50 50.68

D30% ol #iEMS JEhd RE

SA : KJT treated group. SB ! KST treated

group. .
SC © KK]T treated group.

9. HCTI15 fEdkoll ¥ Mlasit

HCTI5 sl HE Miggtes 714 aRE
Q1 1000pg/me BEESN A ISk B, MMKEE T
% R 2T 80% ol ML RE YE
o] Aol MaastAL, MEKE TIHEE &

BRFFS 400p8/mé LA ko) #EEA 30% LIE #
RS #E 39 oH(Table 10).

Table 10. Cytotoxic Effect of KJT, KST
and KKJT on HCT15 Cells

Conc. SA SB SC
(ug/mt) Percent of control
6.25 101.11 100.12 86.55
125 101.24 101.21 88.30
2.0 99.64 102.11 85.90
50.0 97.13 98.24 81.93
100.0 96.89 99.34 81.34
200.0 98.24 97.54 76.70
400.0 90.76 92.23 65.05
800.0 85.79 89.90 50.48
1000.0 81.12 88.89 47.24

D 30% ol MENS vEE BE
SA : KJT treated group. SB @ KST treated
group.
SC  KK]T treated group.

10) DNA topoisomerase ol 1A ¥
50mM MgCl2, 0.5mM dithiothreitol,
Spermidine, 0.01% Bovine serum album, 0.5
g pBR 322 DNAS BEH(luniT fnstod 4
KERS 20u7y A 3 AS HEHoE B
o HWHE meld # KRES 20usEA g
& AEHoz 39 #EHe WEINYG A7
d25 Histd BE BEI AR figure 19
A B vl Zo] DNARE AHeg HRIFL
¥ 2 supercoiled formo 2 YEFY T, DNAY
topo-1& MY HWEPES ZF relexd form&

2 g

olo] uvldl HERIY ICse ek dp K HE
#Eol 200-400ug/ml, MURIYE F# HHEEEC] 400
pg/mbol A, INRE FHEEE IwHEEFL 100-200ug
/meE Ve sk E FHuEE RERC] MY K

5mM

A

BEMCZ  topo-lgl IEHELS MHIE A cH(Table
11).

Table 11. Inhibitory Effect of KJT, KST
and KKJT on Activity of DNA
Topoisomerase

Group 1Cso{ ug/mé)
SA 200-40048/md
SB >400ueg/mé
SC 100-200ug/ml
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Fig. 1. Inhibitory effect of KJT, KST and KKJT on
activity of DNA topoisomerase |

11. S-180¢] Bumg MH @mERL 2 &
el R Ae BR

Mk EE, MREEFE, N®RBEFHESS
S-180°] ol ® AFA 10¥3 KN H@AF
#®EmE ENE AESAEE o BKELE
3 OBE Ene HEEAAME B B #®
104 F33 Frhste] 208 2F At
iy AFHPCNA HEBEFS MST(mean survival
time)i= 17.19, MBRMEE YEAREL 21.0%, sk
OB WERS 218, mkFBFHEE HEEF
& 27192 Jehy T/CxwyE ZH 1228, 1274,
158.4% 2 et Table 12).

12. M2 84k

S-180% ol &% HUEEEANA Mk EB, M
BRIUE FB, MokE FHEL RENS AmRK
o ool BREmeR Eme HWEH vsio M
#iehd ok, ok EE, MRE THEEL RERE

gto] HEMIIE MAE YEINN D, M/ KB
YWt dldld RE Emidoy BHage
Yebd A gkt (Table 13, 14).

Table 12. Effect of KJT, KST and
KKJT on MST and T/C % in ICR Mice
Bearing Sarcoma 180.

No. of MST T/C
Group animals (day) (%)"
Con. 10 17.1 -
SA 10 21.0 122.8
SB 10 218 127.4
SC 10 27.1 158 4
SA © KJT treated group SB ¢ KST treated
group

SC ¢ KK]T treated group
MST of sample

MST of control
Table 13. Effect of KJT, KST and KK]JT

on WBC after i.p. Injection of Sarcoma 180
Cells

T/C%" < 100(%)

Group WBC(x10%/mm”*)
Nor. 87x0.14
Con. 21.3+1.78

SA 132111
SB 16.8+1.21
SC 112+0.75"

Table 14. Effect of KJT, KST and KKJT
on Platelet after 1.p. Injection of Sarcoma
180 Cells

Group Platelet(x10*/mm®)
Nor. 74551248
Con. 389.4+£32.8

SA 41871208

SB 4074222

SC 5536+24.6
V. % %=

ol EHEHS REsts Jo® EF MR
of distd BERIA A& LI, EEMY BE
e g8 WMo E At HE HEE Bt
e #fer #@rHs —MEo] MK BARE
olql.Z)

#eol BES 4£RA EFMlVT BEmE S
BEW BEZ vlol3A R, RMED EER K
HE 2 RABRE T K3l JAT BEE A
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10 KHKXS2K GREBHREN RE B8E EIN

A AN SpET Bt BRE BES
A e, A HUREENC BETE HEd
N b giEe]l sEol By JEIER
MiEs w Bkt RaA Hol i
Q1 EEEsHA HE Aol
1995 iR Fato wE2d EnEge
SRR A S T BA 3 MR s oo 2
frg stz ek &N HEE K
1 osael sl el wiabel i EEEl M -

@l %NS mEte Mhgeel e HEsT
/u#ﬁff?ﬂ Bagrol Qo) MET #Eol AR, of
A N O] EHKS Kmshel B St
M oEANE oF 55% BER HHH D M__ni SR
Mo EHEL ojrtt e Row HEEo
Bkl e ol Bl wﬁﬂ K By o] T

ol WEH ko R MRS M E SRy
Toilrteh, HORGRE, LERE 2 GRHE $<
WA Foustk e WEBE Mo Bt
FAgE e RABS 7D dow Mg
me REY Rk Y] dEelE mﬁam i%
B MBSl BB el B
o gl @E EH LS BB otiEE W
mA ek Hso] lon) (LBERES RO
ol A% EFF wmEol Sy (LARIm e Wi
of thE M W MRl o HtE A
rigaEe] alol iR glfEER el
et gl

wEEalo N e RA<CHBEES VA
By REAKMHSZ JYehtE 3te EAS AT
TEEE RWER Sl IEE old oo HE K
FOEO R EEME, (LK, FUKMGE, LR
el o M BMAR WENE, BH4A
domsol o Bk W WES HaY KR
ko z ke

TF 2um KRS B dE REBE, K
WAL KEBED S BRES Pds M
X, hfiols R, KHols AMERE %
o) o]l ERAA AF EHER A

olEE WmANNE oW WK KR v
2 ¥ %RE JehE @H Ehol EEAA

rJ1o

]a.;(_

01

FHE D AAT, olE KWy AfEHC HAx B/
FIo2 Hillas ARTE JEERMoIY
BANSZ REBES BEAA EMRE Bl
T Efol KEmelt.

oy ol e Eolu RMEMIT EES HES
FEm R THE MlgEgel Hold A% WMESI:
S REWOT RESA EEsledE 94
R o], BENE HiEKo) REHE /AL
Lo R BFES] HekEEMS hikdted iE 9 4
Wi SRR MAATE B RS Ystd #
MY W7l o) Foixm gt

olo] EEE 40/ UMEES @ild RE
B M 2 BEAA mAE Ao EK 2
Eegol A HEMY B T SBEHE HKitmEs
A v HEWOR FHY A 25 MEBETR
3Rk ERC), BERC UdME AftKEH
9] 208pfEol LAHAC. WM olEE HE AL
et KRS HEBEAS Jdehd RAew #
glslo], ol=S RIS Mnokit &, MOSkPUT i,
DSKE T RS S A2 @RS

piEl HES st miE el | Mk
M 4B, DNA topoisomerase [ assay, S-18091
e AR ER NEEL £8 ¥Ry
A ke REE FHY BARY Ak
grol< BB BEE>HTHYAN By
SRY EFOR KKH ET Eiolgdtix
2l et wRHHEY ol 9}01 WEEE ERE
g, AR, HeHE@ 2 5iTREE B
sole BEES, SmEE SRR, TEES, B
W, PARIRESEETOHE, TR 2 TEHM Fd
AR T Jom™ HMmEE L HRm 2 KHE
07 3 HEKREBIE FHFL YO

MEFBS <KFBRMBRT>H=HY A
S Y ®HoR HEBRES Kol UM &
R, B, LB, TESR, BEEE
2 EREY %S BEIY. METEY B T

HowER 5% 298 mioussd, KOs mE
of FASNAL, BHA AEFBS &7 k5L
Whlis 5o EFRstgen, of Wz WETBY

Zol:

o
i

L
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MR GE —AEH MBEEe] EAHoZ Algw @
& EEEB 7} gl

B $e AEBK MEES AWNE, £AN
A kM e A% B HMEstY ¥
BAm, RFEEES Kol ol HEKREE e
e # ERke gada¥ m Esd gloixe
ol Ak EE e EE M BHEN &
EE B HE) obd B fEHS FET K@
wol EAEL e e HiEmgete] @
WaEas, EFaRe Mo Ax™, WEHEE B
Wi, WART BHERS Mol deq
O W e 53 A Radtd BRs &1
T RS R B Rac

BEE HESY FABR, A &gl o
A T e EEMEete], WEEm, ¥ B0E
she &fgol Q™ MiEdh s EHEE I B
goll (ERB. @ES e mEB) BREW T
ol DaskPAE T o) MEEL BWEAN HRmE s
o, @D, FIKBEANI)E Kigel A, &%
Wb s8 sl %M E

Wi o 2 AuuEinol MR MitTE HE
shol BB, WA HS Kigel Aem™, 8
FE HERSY HREE, WAERY &kl A
o G FE EHEste), WEE, 258 WA,
IS el oo™, WEEE FEEsid &
WHE, MR, LB o) An™, Hmhe HKK
Rt WY, MmpE, ©he Kol don®,
WES HFste, ®mhas, MO BpEd &
fgol AA™, olE BE maEHd BEHol HEL
A, FoEs L HSE BIFA B o R
53 glch

PE TS BREM ABS ABTH BER
g, wme  HEeR¥, o BR msY
saponineo] AHE& HIET L9 kol HUERE
prol slgol HaEER T fifte WM, 18
WAk e 2™ HEE s MRS &
g geos™ ®EE fEEE FIKNE, i1
HBAER BHEE KoY ABN g £%
fHE AR MREE QR EAT WHiks &
goll AR BEE ROLEW, WESM,

EFER ] HeEC 2%, HismEst olv HHm 2
BRI wal ulzh ot

mekE EmMIERER AR MR, Sl
M, BERM] aEel AV EHE ET &
M opm miEd EAE et Bee (TR
o5, #HORE, FIRER] el U™, #Hs,
BER B0, AUBL BmavEm, HBEIEEY X
fgol o™, BT K78 %7 OEo] mmit s
of Y EE e MR, AR, EREBe Ak
o] o™ Mt AL BIES HEI ol K
Agow FHIW NS {TREm, 1L
o] ol A T NP EHE M,
IRSLEE, MPR, BEaRR, B FEUE Sl
DUKTTE, B BT IEMEAT, BoBREel e
) 1el™ hh, ORI, FLAR, BALER, USRS RS
ol HBMMEHEES KIS HARE AN
wggol Al™ HFsE, B, Ha S0 prE
wEEARE, FIRME Mol Ao™, Mg, BB
B, 9o, RUESE, SR, PR, BB LSS, &
ERLARE, Mg S sE8HEEAY, e
= Mgk, #5E, L, #BEe) Kol o™ b
el EAKS AR, 1R MG, FUREM
o ol A, WhisE, BB, mEm LEE 3
o WS WHEMRIR FHORE BAMES e
of Ao¥ EF L HLE B o Aanpwye
= EEFIR, MEEE %ol A itk &
iR, B EBE S R

A LS ®AS AR Bl LR
glEste ®HAEQ SRBEYS (st MK
#Ee MEstded, 3 BEEsHd Bl6- FIO,
HTI1080 $kkol H§ Mmool X s ek,
MRV E T 1EE 25 gl ks fk
RES AHstdod, M e #Ed 107g/ml
PrEol A B E 80% ol MMtk et
U s Et ol MBI, ME FiEs BE
P 107g/ml BIEAIA 30% LITFS sl A4
£E Yol Sl@EdA 29 Misles U
Wi, suspending cell?l SNU, L1210 &M =
A EBEQ 107g/ml BEANA Mk E FHEKE

O

fr & o
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HLRERe] 50% LiL #ifE MRS Mg eEA
HEETFD digdol 7HY @3l Table 2-5).
AF EF fE#kl AB49, SK-OV-3, XF498,
HCTI15 ##kol B MigdEts Lid Mizsms
Aot BMUEHA mekE TR KRBTl 400
pe/me Ll @EAAM 30% Ll MERES M

Hlet g 2 (Table 6,79,10), SK-MEL-2 f2#el
3 st Ae kB FHREE RN

200pe/me PA Lol #@EM 30% b MiERES
kst EE EHD P BRISE JERt
{Table 8).

olHE MkHEB T MKIE FIHES SERE
A iR E EHAA 80% ol 4HEKe vEd

WhRl sk E TS RS 10°g/ml LiEY
BEANA 30% LiE HERES AHT Red B
of, MiluEM -2 Mtk HREFEY EEMI &
A RBEHOE AT AYS & 5 Ut
thgo R gigel MiEENS BESHE HEF
sz Heegelx i gl DNA topoisomerase
I assay”' & 4 Al3te] SRB assay %29 ¥ 23}
o] Bgttl DNA topoisomerasey A EuU DNAY
supercoiling state® HEstE BMEZA DNAIA
dolvle B, HE, HHE ANt gL o
AT JmmAe DNAE
supercoiled¥ ] %1+ 4l, negative supercoiling-&
duplexed DNA helix7t @ ZA(under wound)3l
= Bukdhoh,  EEEMMEol A negative
supercoild 4& HU %9 nucleo-proteinell £} 3}
ElEso]l 9la, U™A negative supercoild A
222 &, torsional tensiong 7}X supercoll2 F¥#
3ty,  DNA  topoisomeraset  ©]¥  DNA
supercoiling state® HESDZ A, HE, HE
initiation®] #HEto HEE F9, ol BARE
o]  EfTHE EPEolA #4A3t=  DNAY
topological problem& ks Fo24 HERN o
@} DNAY 71%ol ZAMIH®. olzigh DNA
topoisomeraser 2 Fujr]zte] wel F HEHR
228=9%" 2 % topoisomerase | & DNA
duplex?] % 7}<-& phosphodiester bondellA &
3, e TEE Y4U¥ DNA 7IHE o2 @

negatively

A&

e HAAZ F FAHE RES
}.

Topoisomerase®] #HIBES  topoisomerase
poisono|&t F27|% s, ol &9 HEFAS
topoisomerase®] M bl #ASIE Rolels]
Bohes giR® FUERle 2923 DNAC #HiEel
717 wolgtn Azt 3 =t
Topoisomerase®t 1 A A7} DNAY 2§38l
A7 complex® EAMHE dAHM,
topoisomerase HHIES  HES AL A
phosphodiester bond7} 8" 4+ U ATl
complexelth. 2222 DNA 8 1 B#E 9
& Mt v 3ol ofugl, o] Witk cleavable
complex7t #Ae] o9& HLEFEAES oM
whEne deda EPTHT Qo olsy
MEE = Hid, UBRIEA EHE & Aso) &
el HES T U

K EEBAME fig. 194 B+ 8be #o] DNA
The REY HEBHS dBE supercoiled form&
Z YE R, DNAS 1 unit topo-1S HHEE HR
e 2% relexd formeZ #BE AT} relexd
formol A super- coiled form2 2 350% s+
BEQ ICoS MokMER RERFIAM 200-400u8/
nf, DBKEEE Fi5 RERFANA 400ue/me LA L, Mook
B EE EEAAA 100-200pe/md 2 VFEFY O
WHFHES HEF 7MY MBRMLR topo-19]
&S PSS H(Table 11).

ol A KT BES] Bkl o piEfE

o] #R —;ET vt o], @\ B BEEANA
2] topoisomerase poison®| ¥¥E-S HEME F
L g A WA o]Fojxel ¥ RoT HUTH
T3 K KoM ABMOE ofu #) 5.2 o
o #wmie] HREASE Aste topo-12 %l
HE BEAJ=AE Mk B Epol At #
Fol LEY Aoz Kt

S-180°] Bigd BHAE & HE B HS
M= HEHE &K B % FHAgko=z o9
104 gtell &3 @kl MST7F 17142049 ]
shal, poBRMEE REANS 21.0Y, WKREETFB
BES 21.8Y, MERBFHEE RERS 2719

Al dd%

cleavable
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2. T/C%7F #t7h 1228, 1274, 1584%=2 ey
PR TS REEC 71 BRMLE JEY
t}HTable 12).

o2 $-180°] BiEd A o mEkE
B BEAM T BEE BHES Mo s am
B oEEe mEEE WESE Y anREE K
Wil i dET4 2 28 FAAEY M
wWOHEAL AREe gmE #€9hE EMitm &
PEgim, MEHRIE FolA Bstx, violals K
g {cEFEk MIREE, MEEETES AXSE
weol M mstd £E MK BB 2E. BE
waHie] ferEe FHEEIY A BRAMy i
HEEl A fmEkEe] o] BEMHOLZ Emnd
HagEel vl st HEISEH oG, pnskdh EE, nek
By RPN HEMHAE B E e
¢t} (Table 13).

/e Ml RS wEo] EMMEE, K
Mok E, B Fo Moz BMLIY, FHIBE
o] FES AL FUEB Mgt A & ®bEE
g% ol Yong 2% Mt Mmool
#2 {(EifEdt= KFEE(Tumor Cell Induced Platelet
Aggregation; TCIPA) Y] ##go) ofa&] /Mo AR
HEho MY £EMLE B3, AR #HES
{eieste) IEdRe A ARKEES B &
s 4928 PRI, EARs Mg EES
o MEM RS Rt 9oy, BEE B
oA fAMGBAEC] AT FEATTE BEK K
S8 /MR BUESE ISA Bel 2B 2 R
feEe FHED ded, & gFEANE 28 K
il A EmstH oy FEML YEA #FdY
(Table 22).

LLEe BEE T/Cxl o
Figoltt I mokibEig)el HEB] NCI™
7} BES HEZ TR T/C%Y 140%E 94X @
I, o] F HE®E T/Cx%7F vl=® HRE
VEbY, ¥ EERF BREFES vk ek
B & WEN 140%E LES F& fih #
YOEENG N e FRIAAT AkMFKBI ©E
Figo fikigE KEY tEo mk¥E HEAER

HRBUNRME

o] MK £F WE HEEHA JEE Zlezm
Bl

ol HIE EEMKCl Qo] gEh#el BEIEH fkiEo)
U ke BEREETYE Hiid s BE
BE7E A% SR720dS 4 & Aok BRERS
2 A FSFETez BRE HEHY
T/C% |4 130% 8 94 &7 3,
oo 2 & ok o A B XEAERES
HAREY HREE 7D FBLBEES Kk
Tgtel HEREMOE i Bt ol o] FA| m
th EpEe MEMEA tE BEtst vES R
Z Poln, AA EEHERT RE R K
fEoll skl pnkgEpel el ol Fol¥ohd
AR HEEMEAS BEY 5 5lg Ao H]
123

dA ol

V. & @

WIBKPYE T, MRS F Om%E &S
FilgEgiEkes BEBRWeE WEsld d&y e
Gam-g AUt

1. B16-F10, HT1080, SNU, L1210 f&#kol %3
Wi AN S sk E FHEB YTl 10 'g/ml
BEAA 50% LA M RS Ak

2. A349, SK-0OV-3, XF498, HCTI15 ##kol| ¥
3 AEEAS MERETFHEE HRNETe] 4000/
mé Ll ke @Rl A, SK-MEL-2 fE¥ol Az 200
pg/mé LL kol @EelA 30% LI MRS M
3k ot

3. DNA topoisomerase 1 assayolAT Inokis
i BREBS 200-400pg/md, MSRIOE-FiB RHA
e 400pe/ml DAL, WRBBFHEE HERES
100-200pg/mi 9] IC50& HERW T

4. S-180%& ol €% hig BMEBAN T/Che
sk E ol 122.8, INBREEE FiBol 1274, KA
Fingol 1584% =2 YERY kB FHEB &
mErel 71 RERHOE YElwo

5. S-1800] Bir® WA MEEH BLAA
SRS EHEAEd ujdto] horkmiEE, WKRE
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i REFAA HEEIE WALE JER
L MR BEE ERMAAN HEMUE #
{L7F ey A e st

PLES] #5RE Hol hskH FHEES MiHd
WH OTTREE Ao E Eedd

2% X #

1 Mgz @ EEat Mg Meis
PEHIERGEE, p 137, pp1-3, 214-215, 225-234, 1989.

2. ByBEY ARRE REETEE @ BYHERA
I AERE, ME, H b, p426, 1987.

30 @FI ¢ WREEL Mg, FOtHME,
1988,

4. AR RER SREAE - FHOEHEE
EiRhEESL, A&, HARMRE (812), pl55 171,
pp.157-160, 163-164, (£16) pp.86-87, 1991.

5. #iiEE - SRR T, a3 p2l
1995.

6. WALEE LD - EERER, AR®/EHIRT,
# p.78.219, T4 p.37, 48,142,255,326,391, 1982.

p.84,

7. chUEHE AT HEE], AR,
p.71,237,271, 1988.
8 E&EH HEEEKEHE A2 BIAE

pp.253-254, 1981.

9, LhBEE - hEARE, H# EBEHE
fil, pp.302-307, 1982.

10, FEghEt @ B b ERIET, Bdb, fEBRH AR,

pp.1-10, 1986,

11, HEdh - HHTBRNRE, LE, LERSHE
firHiRE T, pp.12-16,621-635, 1986.

12, BiasE - BRGEANE i LEREH

#tH R, pp.148-149, 1985.

13, BREE - FiBhgE— T, o, PEREER
iRk, pp.5-17, 1994,

14, EHGEERE  PEANEEE &8 BE
#i4 Wik, pp.95-101, 1973

15. &R 0 BAPRERERBER R, s
AR, pp.1-2, 1988

16. BEE &
p.227, 1979.

17. ¥kis R o2 FEEA MNE YL,
pp.701-710, 1986.

18. BHRE M FUEEIS KEtEEEe] B
3 MRy, KEABRR BEEBWEN &K
Y 3%, pp.34-39, 1993.

19. K& @ EHEEEPEIFRENE FEPEE
Heat, #TH, pp.33-34, 1992.

20. MR R FUESR GRS R AR
By, BepaB A 148, pp.d51-453, 1993

21, FR  WEEREEATOE PR EE, PR,
FOHE, pp.46-48, 1989.

22, BEH  BERE LEhEEEL
pp.12-13, 1989.

23 2FAM 4 RTEFES L RTEBBSNE
FiHS g 2 REHEEFACN Y B, E1 %
HEEest 9 pp.1-20, 1994

24, FKRm HEME-Fi5, LR,
MNNGE &8s ##] HifE(E Aol
W KBS &, pp.311-322, 1986.

25. ERW : phEBY] miEBRE G REd
(Kl HEBYYIE, KRR, 15(1),
pp.245-263, 1994.

26. BUAR B mEmS PUBIEN 7, K
MAAR WP HEN ®IE, 3(2), pp.315-321,
1995,

27, BE% A EEE, nkEZE BI6-FO
of ¥ HEBARS B KHuEONGe
s&, 16(2), pp.365-387, 1995.

28. FEH 7t
cyclophosphamide G FIEHEE,
it 3%, p.50, 1989.

29. BREE S ¢ W BEske] RrsEdtRel BE
TS 2 UERIS el MR, AuuEeY
it 16(2), pp.414-432, 1995.

30. RS A ¢ SRR R LRSI E
ER, TERbAaMsA R, 12(3), pp.135-138, 1992.

31. Scudiero, D.A., Shoemaker, R.H., Paull,
K.D.,, Monks, A., Tierney, S. Nofziger, T.H,

WEEER, A%, &,

F45,

AT}
HE P,

it EBIHH
hEEHE

— 144 -



mekBEE, MGEEATE ¥ MKBTFRNE REMSETE 15

M.]., Seniff, D., and Boyd, M.R.
Evalulation of a soluble tetrazolium/formazan

Currens,

assay for cell growth and drug sessivity in
culture using human and other tumor cell lines,
Cancer Res., 48, pp.4827 -4833, 1988.

32. Skehan, P., Storeng, R., Scudiero, D,
Monk, A., McMahon, ].D. Vistica, ].,, Warren,
T., Kenney, S. and Boyd, M.R.
cytotoxicity

New
colorimetric assay for
anticancer-drug screening. J. Natl Cancer Inst.,

82(13), pp.1107-1112, 1990.

33. National Cancer Institute U.S.A. ; Cell
culture technical procedures, 1972.
34. Spjut, R. W. and Perdue, R. E. : Plant

folklore, a tool for predicting sources of
antitumor activity, Cancer Treat. Rep., 60, p.979,
1966.

35. Higgins, N. P, Ferro, A. M., Olivera, B,
M. © In DNA topology and its biological
effects(Cozzarelli, N. R. and Wang, J. C. eds.),
Cold Spring  Harbor
pp.361-370, 1990.

36. Hellmann, K.
Fundamentals of
McGraw-Hill Book Company,
pp.132-140, 1987.

37 &E A BEKBAERRE A&, &,
p.242, 249, 1984.

38 B - PREBERETH), LTEABHEM
Hibg i, pp.47-48, 1981.

39. HER - HEEHK, EHUE, p166, 1988

40. ZEER # ¢ REKHEE T EEENREPIRE,
aBEEEEE pp.471-474, 1983

41, B ¢ RURIE LS B R RO E DR )
A48 e Bt g i SR L 22, Akl T gty < 12,
pp.720-722, 1990.

42. BARE 5 AWHEBHFRNE BEED
IMEER, hTaBEESEE, vol. 10, No7, pp433~
435, 1990.

Laboratory Press,

therapy,
York,

and Carter,
cancer chemo-

New

43 BEgh L - KFERFBB A, Ll LERK
W B, pp.26-63, 1987.

44. BREER 4t 0 (RRRPEERLIG LA RN EE
fEMFREEHT, LEhEERS, HoH, ppdb5-47,
1987.

45, #HEF . BEWHATHEN GBIERREL,
hEgEgEE R 3, pp.17-19, 1988.

46. HIR¥ FRIE 32 RS 1 R 301 IR 28 44 AP 3831
#, BRIt 5 p7, 1984,

47 @M R2EAY R AR S B (T A,
L EEEL 1, pp9-10, 1985

48, EdE 4 @ BREFURES B & &L E 1585
MR B ER R ERRAR,  ThERAS G
vol.10, No.12, pp.712~716, 1990.

49. BAER @ HEAPBRPABE S BT,
i, vol2l, No.2, pp.45~47, 1989.

50. 2BIREEI AR KEBHSE LE
A&, JkMit, ppl93-196, 201-202,
302-306, 385-386, 414-415, 417-420, 423-425,
498-499, 531-538, 540-541, 556-557, 5H59-560,
568-569, 580-581, 594-597, 626-6527, 1991.

5. & 4 TR R B, A& R,
pp.356-366, 1980.

52. Mochizuki M, Yoo YC, Matsuzawa K,
Sato K, Saiki I, Tono-OKa S, Samukawa K
Inhibitory effect of

KB,
223-224,

and Azuma [ tumor
metastasis In mice by saponin, ginsenoside-Rby,
20(R)~
ginseng. Biol.
1995,

53. ol ME : HEABO HEE R HE B8
#d PR Transferrin receptor #&ho] vl X
v B SEABEE 20(1) 114-115, 199%.

54. Champoux, J. J. : In DNA Topology and
its Biological Effects (Cozzarelli N. R.
Wang, J. C. eds) Cold Spring Harbor
Laboratory Press, pp.217-242, 1990.

55, Y. H. Hsiang, and L. F. Liu ;
Identification of mammalian DNA topoisomerase

20(S)-ginsenoside-Rgs, of red
Pharm. Bull. 18(9): 1197-1202,

and

and

I as an intracellular target of the anticancer

~ 145 -



16 KIBXBR GRBHRN KK H8E HIN

drug camptothecin, Cancer Res., 48, pp.1722~
1726, 1988.

56. D. K. Trask, and M. T. Muller
Stabilization of type 1 topoisomerase-DNA
covalent complexed by actinomycin D, Proc.
Natl. Acad. Sci. USA., 85, pp.1417~ 1421, 1988.

5. P. D. Arpa and L F Liu ;
Topoisomerase-targeting anticancer drug,
Biochim. Biophvsica Acta., 989, pp.163~177,
1989,

58 R 4 (ERRE KK IERFEEEHIEERT
BEMYIEEE, BE, vol 28, No7, pp28~
30, 1987.

59. 4 @ 4 PREBERERESEGHETEER
{0 4 U 6 4 T oh i B &5 HEGE, vol.10,
No.12, pp.746~747, 1990.

60. olAY @ Y Esd, ME, BB,
pp.54-57, 82-89, ?216-218, 740-744, 767-773,
1075-1095, 1993,

61, F I BRRHEREE ME, AR
HREL, pp.202-207, 1994,

62. Yong Q. C. : Fatty acid modulation of
tumor cell-platelet vessel wall interaction,
Cancer and Metatasis Review. 11, pp.389-410.
1992.

- 146 -



	F: 


