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Abstract

Study on Antitumor Effect of Kamicheungyeolhaedogtang(KCHT)(I)

Gyu Kim, OM.D,, Dong-Hee Kim, O.M.D., Ph. D., Bong-Gyoon Choi, OM.D., Ph. D,
Sung-Hoon Kim, O.M.D., Ph. D.
Dept. of Oriental Medicine Pathology,
College of Oriental Medicine, Taejon University, Taejon, Korea.
To evaluate the antitumor activity and antimetastatic effects of Kamicheungyeolhaedog
tang(KCHT), studies were done experimentally.

The results were obtained as follows:

1. KCHT extracts exhibited a significant cytotoxicity against A549, SK-MEL-2, SK-OV-3, and
B16-BL6 cell lines.

2. KCHT extracts showed significant inhibitoty effect on DNA topoisomerase [

3. The T/C% was 145.8% in KCHT treated group in S-180 bearing ICR mice.

4. KCHT extracts exhibited efficient affect adhesive effect of A549, B16-BL6 cell to complex
extracellular matrix.

5. In vitro neovascularization assays, angiogenesis was insignificantly inhibited in KCHT treated
group as compared with control group.
These results suggested that KCHT extracts might be usefully applied for prevention and

treatement of cancer.
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B2 #4539 ICR(International Cancer
Research, U.S.A)Al AHE WEULBHRH AN
ftiadtol EEEN7X BHEGEHHTER RN,
ZEER Colst B 43 #Hstn RKid 22+
2CE A4 MIESIEA, 2 BUHM HEE RE
WREAIZL % S-180 sEMMECl WS 44 WE
el A3tk
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{7] Prescription of Kamicheungyeol- haedogtang
(KCHT)

L £ B £ Jiik 03]
%M Bupleuric Radix 10
K Corydalis Tuber 10
ST 3 Paeoniae Radix 12
N E AR Dioscoreae tokoro Rhizoma 12
® & Curcumae Rhizoma 12
AN Ponciri Fructus 6
T EE Smilacis Glabrae Rhizoma 15
o8 Salviae miltiorrhizae Radix 15
S Portulaca grandiflora Hook 20
£ 8 112
3) HE 2 BE

#gL RPMI 1640, fetal bovine serum (FBS),
dulbecco’s phosphate buffered saline (D-PBS),
HBSS (Hank’s balanced salt solution), glycerol,
blue, Tris boric acid,
agarose, sodium dodecyl sulfate (SDS),
trypsin~EDTA, 3-{4,5 -dimethyl-thiazol-2-yl]-2,
(MTT),
sulforhodamine-B (SRB), penicillin-streptomycin,
sodium
lysophosphatidic acid, lipopolysaccharide (LPS),
red, sodium azide %
isopropanol $& Sigma M5, ethanol, HCI&
Merck B, sodium bicarbonate® Gibco ®dn,
Glicial 85, DNA topoisomerase

bromophenol base,

5-diphenyl-tetrazoliumbromide

hydro- Xide, formaldehyde,

trypan blue, phenol

acetic acide
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I, pBR322 DNA+ Takara #/ia< 247 #HEHA
t}.

B CO2 incubator (Vision scientific Co.,
Model VS-9108 MS), clean bench
scientific Co., KMC-14001), centrifuge {Beckman
Co., GS-6R), inverted microscope (Nikon Co.,
Japan), bright microscope (UFX -DX, Nikon),
linear accelerator(Varian Co, US.A),
ELISA-reader (Emax, U.S.A), FACScan (Becton
dickinson, U.S.A),
(Biichi 461), autoclave (Hirayama, Japan),
micro-pipet (Gilson, U.S.A), WG25
(Japan), titer plate shaker (Labline Inst., US.A),
(Falcon 3024),
(96-well, Falcon), conical tube, disposable pipet
(5me, 10m¢, 25mé, Falcon), camera(601S, Nikon)
2 syringe filter (0.22, 045um, Falcon)% & f{# 13}
Ak

2.0 &

A HiEE BBER

1) #rtel Wi

Laast hskigBEHHY 28 SRS %
# 3,000m¢ round flaskol Z&¥K 2,000meet T
Y T ARNEE MAEAZID 28R T
8} RS WS rotary
evaporator(Biichi 461)o] X WE BFESII 2, o
round flask& -84C deep freezer(Sanyo, Japan)
oA 24A7F EFot KBS D freeze dryer(Eyela,
Japan)2 12A7H-& HifE %iEste 30g9 MRS
do), Wk Z giEste] FHASAT. By EEE
oy 4HAEKY BRAA FRGNoY, #il
Pt EEERol= RPMI 1640 free mediumell A%
A A syringe filter (0.22, 0.45um, Falcon)® B
e {#HRIEHA

2) fif H5a%

In vitro #MEHE REdE  AS9ATCC
CCL185) Bk, SK-OV-3(ATCC HTB 77) ¥
gk 2 B16-BL6 melanoma (ATCC CRC
6322), SK-MEL-2(ATCC HTB 77) BR&EE, in
vivo §iiE HEol= S-180(ATCC TIB 66) MK

(Vision

rotary vacuum evaporator
autostill
plate

culture flask multiwell

vaccum

BEE HHBIEEd olsY AR BF
L-glutamine°] %% RPMI 1640 #3#iol 56C
KPEA A 3040 RSt A AR fetal
bovine serum (FBS)S 10% f&3t1 19% Hi4
(penicillin-G  10%tunits/streptomycin 100 mg) %
NaHCO3 2g% #msted fisst g

3) A549, SK-0OV-3, SK-MEL-2, B16-BL6 &
Proll B MiMedd: mE

Solid tumorel] g MMEMSES 1989 ] Ek
o] BINZIEHRA A #i2) in vitro WEIGNEE
& Wty Hstod BHE®  sulforhodamine-B
(SRB)assay #*™'& (#HstAt Ml o g
WiE S el (E/M87] #ste] trypsin-EDTA
20w HEESEZRH SEAZI, 9%6-well
flat-bottom microplate (Falcon)oll welld i i85
b 2x10447F HEE BT

£5E ME2 CO2 incubatortlol A 248
Hefgdte] v Woll MEAIZ ¥, mediumol #E
(025, 05, Img/mi)E Fifd AMBWRES #M
7B 2% welldl £ 20ud WolFEi v
4BEERR &< HEAEsh Tk

Hete stz diol 0.22um filter2 JEMEY &
e HERES M5ttt #ma 4 4885
3ol B #, % well®l mediumg MFEstn,
10% trichloroacetic acid(TCA)& welld 1004 %
sty 4TelA 1M F<F HESIY MlES
plate®] wbet Hol EE A}

el EEe) B ¥ plated® 22 5~63 #%
3l ol 3le TCA £948 723 hLisdin
A F& VIV YIEE BIRAIAY T2
i plate welld 25049 1% acetic acid %
ol 0.4% SRBE =<9 Hfs BHRES o 304
O MRE ReEdtn oA 1% acetic acid BHES
2 5~6[F vkt Mkl &3 %8 SRBE
VPRI 1=0

g gl cell plateES ThA] EfolA EgAZ
%, control®] O.D. (optical density) #°] 520nm
N 08~1LOA(RXE) ol HESH -—-Eg9
10mM Tris2 %6E#EE 2 59 9@ 4§ 520nm
M 0.8~1.0ABXE) &2 F3lo ED50#t S &
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4 KHBXPE REEWHRER &% HBE H2W

Ak & s A #mel WRE HES
At Miage] WES FHS Mo MR
(Tz2)t ol Eof A %S mediume 734
48RRI S BB W MEEBC) BT & BE
o g A 48R HENS AN M
& iEs Aok (Scheme 1).

g&e R 8 pigEr BES MiEstd
. &, TzzT ¢ @ (T-Tz2)/(C-Tz) <100
o fReg FEIAR, Tz<T Kol =
(T-Tz)/Tzx 1009 #HRoZ HEIF}HALH, <)F
A HEY FEZHE lotus program$ data
regression EEBE-2 FIAsle o] g KE
& 50% HMHsle BEQ 50%  effective
dose(ED30)3H S B3l & #o] @Wia &2
EE KA EDS0‘LS HER e 50% Ko
Z MY WES JEste B BE (ue/n)
2 FojAY, FEEIEFRATY  NCHNational
Cancer Institute, U.S.A) manual®] #&* o ube}
A wiES AT HEaRfl & BEC T MEX
Y(%)E &3 ol HEstA.

Y% =[(T-C0)/(C-C0)]) x 100

oldl, T = HREAFO] 480%R] H1EH T M (cells/
mé)

C = HBBEol 485500 B1EH T35 MR (cells/md)

CO = i Wh1ERE T3 ME (cells/md)

£% BES Y(%) & Logl0 dose® BA1L3
2 gg 22 Ko g3ty AL G 9
o &9 BE ohdto HET Y%kl 2T
50% 5t Ztom HEES B A

N- S(Xi- YD - (ZXi) - (ZYi)

il

B = slope =
N - 2(Xi)2 - (ZXi)2
2Yi zXi
A = intercept = - - B —
N N

olm, N=number of points selected
[< number of dose level & > 2]
Xi = log dose i
Yi = growth ratio calculated dose |

A7IM g 71&7Iek B g o] g3td FHAM
Y = A+ BX & dlen o Fade 71719
HdHo 25 H EDS0ZE AArstgich

50 = A + B ( logl0 ED50 )

logl0 ED50 = (50 - A ) /B

EDSO = 10 "®™Pug/me

NCI manualdl @29 fsE FEE Y
i A 20ue/mb o8, A B dum/
md LY i B fEEel g a s stn
=5

AX9 cells
i
plate(2x 10%cells/well)

Plate cells in 96 well

| incubation for 24 hrs

Change medium(10% FBS)
!

Add sample
{ ncubation for 48 hrs

Add SRB
l

Measure the absorbance at 520nm

Scheme 1. The experimental scheme for cytotoxicity
of SBSK on A549 cells

4) DNA topoisomerase 1 assay Ji®

el {EHi® DNA topoisomerase I3 calf
thymusel A1, pBR 322 DNA¥ E.coli C 600914
frefl®e A2 topoisomeras [ A3 ICS0#4E 4
A&7 98] relaxation assay® EH3A o Topo
[ErES] e Liust Millers) 5o ahgict
Z  50mM MgCl2, 05mM dithiothreitol, 5mM
spermidine, 0.01% bovine serum album, 0.5uxg
pBR 322 DNAS %1 unit)Tt maled @ KfE
®S 207 HAA & RAE HEBHOZ, #H A
12 et 2 KERS 20uEA 3 RE RAER
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e EMMB TS REELE W HR(1) S

Hoz 3 o5& 37CANAM 30400 &kt
KHEE 2% SDS (sodium dodesyl sulfate), 20%
glycerol % 0.05% bromophenol blue® #&3t:
W S5uE wndte KRES KA,
TBE running buffer (50mM Tris base, 50mM
boric acid, 25mM EDTA)Z #i#¥ 1% agarose
geldl ®714 %5 & 3§ # agarose gelS 0.51g/mle]
ethidium bromide &®olA 1FHEE Hutt, %4
B Folld WEES HE g scannerd {5}
it =g et ol9 topo 19 1 unite
37CAA 3045 KEAZY W supercoiled pBR
322 DNAE 100% relaxations it @39
#E Bk

5) A549, B16-BL6 ke W& Bk fEH W

30.31)

°lg

A549, B16-BL6 #MHEE cell culture disholl
monolayer® A2tEE Ml BREES BHESIHA
719tk EAlEE 29% FBSE MES sl %iE
AlA 9% well plate?] 2 wellol 100x8 4 7F§H5
X 104cells/well). & 025, 05, Img/mé #EE o Hpl
E = Hih 100, E mEL 5% CO2, 37C o
Al srgst Ao 3R B HEES BRAAII %6
well plate?] ®Bl=HS 2% FBS® we#Es v} 24B%
M SEEAZ F SRBE™®e] o)sto] ubete) o
UE fMEME BEsddn

6) In vitro neovascularization assayzgz)

A RN BEER ANE Ml A
(HUVEC)M A &3 mEH4+ MEMKEY ECV
304 e MBS HHA7)7] YA Schnaper
F9 Jifhol %38 basement membrane?!
matrigel & o] &3 HmME MRS FH} Ice
bath I-9l 4| 96-well platee] matrigel& 504% %
o] #th. matrigele] gel®d Z& AHEZ HEE 3
TCoM 30NN A Alole]  pyRIE St
incubation¥tch. T1%<t ECV 304 #ify #E o]
A welld 2Xx104cells®] HE=F k. BHE A
ECV 304 #if2E matrigelo] ¥<¢ 96well plated]
Wi, ECV 304 #fifael] #gh ffudss mas @
KCHT 0.25ug/mE SulZ2 @M, mEmm &
P4 E ¢l PMA(phorbol 12-myristate 13-acetate)

8ngS WHET ECV 304 fME BB HEitos
&) RERMFIZ matrigel 9ol ECV 304 #HHa<)
mEel BREE MES ETHEMES #83d
mMEHK HES s,

7) S-180 &Ml B 4£HH BE

ICR vh9-2=2} KRl 7HR #53%¥ sarcoma
180 AiEE HEAS 37 s HEY ALMa
BWKE sk 400xgZ 24y &L SEI A Rl
EwS %A %Y M BB AWE
S HAEK B#EAA A RO %S L
= BREd #® EAY KmHE BHMmAIND
sarcoma 180 #MiATHE WRstAct @--8 Loz
33 YEHESH % hemacytometer® Alo] 107cells/mé
of BEVE HES M BHKRS VeI o VR
(& 0.1me¥ RERENO BRSO c Bl % 248
MY & #2 grvlglE REsigdd. #Bs 41
BHAR BEAA  RIEBK2ng/20g/day) S o
T F 4T HAsE e 1 02mid B2 1H-
b OHE RS on HEMd: HEe 4£HA
HAHE A AH5KT/C%E £ #
WRFT protocolel ERE R¥el ma sty
=3

M & 8 B &

A. In vitro

1. AB49 kol Ha st

AB49 Skl W MHHEMELS 025 05 Ilmg/md
BEAM MEHERC] £4& 9%6401186, 8004%
1.56, 41.01£253%% 1lmg/m¢ WEFANA 50% LLL
AR ERe MEStA i (Table 1, Fig. 1).
Table 1. Cytotoxic Effect of KCHT on A549 Cells

Concentration{me/mf) Percent of control
0(Control) 100£2.32
0.25 96.4+1.86
05 80.04%1.56
1 41.01+2.53

D 30% ol MimEHE el BE
Control : Non-treated group
0.25 2 0.25mg/m¢ KCHT treated group
05 : 0.5mg/m¢ KCHT treated group
1 * Img/mé KCHT treated group
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6 KHAREK REBWER &X%E B8E H2%

120

% of control

Ofcontrol) 0.25 0.5 1
Concentration(mg/m¢)

Fig. 1. Cytotoxic effect of KCHT on A549 cells.
O(control) © Non-treated group

0.25 © 0.25mg/m¢ KCHT treated group
05 . 0.5mg/m¢ KCHT treated group
1 © 1mg/md KCHT treated group

2. SK-OV-3 ##kol $3 Mlde

SK-OV-3 ol B3 MlES 025 05, 1
mg/m¢ BEA MEEe] £4£ 9154348, 684
1.26, 465 2.18% 2 BIEKFWOE MKt o,
Img/mé BEAM 50% UL Al KES
MEIsF oHTable 1T, Fig. 2).

Table . Cytotoxic Effect of KCHT on SK-OV-3
Cells

53]

Concentration{mg/mé) Percent of control
Control 100£3.40
025 91.5+3.48
05 68.4*1.26
1 46.5+2.18

1 30% ol MHEES Jebd BE

Control : Non-treated group

0.25 0 0.25mg/mé KCHT treated group
05 0 0.5mg/m¢é KCHT treated group
1 © 1mg/mé KCHT treated group

120

% of control

0(control) 0.25 0.5 1
Concentration(mg/mf)

Fig. 2. Cytotoxic effect of KCHT on SK-OV-3 cells.
O(control) : Non-treated group

025 © 0.25mg/mé KCHT treated group
0.5 : 0.5mg/m¢ KCHT treated group
1 © Img/m¢ KCHT treated group

3. SK-MEL-2 fEgkoll HE #iadmm:

SK-MEL-2 #&#kol & #iitiar:e 0.25me/me,
0.5mg/me, 1mg/me FEAM MHEHER] &4 872
276, 754%184, 46.2£235% %2 1mg/m L1
BEOAM HERFA et 50% LlL iR R
& %Y cHTable 1M, Fig. 3).

Table Il. Cytotoxic Effect of KCHT on SK-MEL-2
Cells

Concentration(mg/m{) Percent of control
0(Control} 100+ 2.59
0.25 87.2+276
05 75.4%1.84
1 46.2%£2.35

P 30% ol Ml S Yebd #E

Control : Non-treated group

0.25 : 0.25mg/mé KCHT treated group
05 : 0.5mg/m{ KCHT treated group
1 : Img/mé KCHT treated group
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120
100
80
e
g
o 60 |
°
R
40
20 r
0 L . . .
O(control) 0.26 0.5 1
Concentration{mg/ml}
Fig. 3. Cytotoxic effect of KCHT on

cells.O(control) : Non-treated group

0.25 0 0.25mg/mé KCHT treated group
05 © 05mg/m KCHT treated group
1 : Img/mé KCHT treated group

4. B16-BL6 #&#kol ¥ & Miffatt

B16-BL6 #tkol ¥ Mifad2 025 05, 1
mg/m¢ WEAAN MIKEKC] #% 8461284,
608567, 3851289% % ¥MEAFA Hdte] 05me/
m LALS) #EolAM 40% LAE M HES M
#igt et (Table IV, Fig. 4).

Table IV. Cytotoxic Effect of KCHT on B16-BL6
Cells
Concentration(mg/mé) Percent of control
0(Control) 100263
0.25 846284
0.5 60.8+t5.67
1 38.5+2.89
D 30% o)’ it Jebd B
Control : Non-treated group
0.25 1 0.25mg/mé KCHT treated group
0.5 - 0.5mg/m¢ KCHT treated group
1 : 1mg/mé KCHT treated group

120

% of control

0.25 0.5 1
Concentration(mg/m}

0(control)

SK-MEL&dg. 4. Cytotoxic effect of KCHT on B16-BL6 cells.

O{control) : Non-treated group

0.25 © 0.25mg/mé KCHT treated group
05 : 0.5mg/mé KCHT treated group
1 : 1mg/m¢ KCHT treated group

5. DNA topoisomerase I o o} x> &%

50mM  MgCl2, 05mM dithiothreito]l, 5mM
Spermidine, 0.01% Bovine serum album, 0.5 ug
pBR 322 DNASH B¥#&(lunit)sh histe] # WFER
2 0m7t HA 3 RS WKMo K HH
E Ml & NERS 20uHA & RS REH
22 8o FHHE MEJD. HUdES B
RE BES KR figure 594 R w9} 3ol
DNA®HSE REE REHS di
forme. 2 el 3, DNA) topo-1& g ¥
e B relaxed formo & i# = ),

olo H|&] HEREE-S 250, 500ue/mi BENAM #
KRS R topo-19 HtEe s@ahAl Hidst o
(Fig. 5).

supercoiled

(o8]

Lane 1 2

R form

S form




8 AKHAAKBEEK BRWBHARF K30E F8E 2N

Fig. 5. Effect of KCHT on the DNA topoisomerase 7. B16-BL6 &9 Ml &R

I from calf thymus Bl16-BL6 #ifael e EiH EEAAS
Lane 1 : DNA (054g) only 025, 05, Img/mel BENA 901+182 559+t
Lane 2 : DNA + DNA topoisomerase I (1 unit) 196, 335+£268%% 05me/miel LLEo) o)X

Lane 3,4 : DNA + DNA topoisomerase [ (1 unit)+ 40% ol MMaIH & k3t TH Table VI, Fig,
250 and 500ug/m¢ of KCHT 6). .
Table VI. Inhibitory Effect of KCHT on Cell
Adhesive of AB49 Cells to Complex Extracellular
6. A9 ko] HAHELE HE Matrix
A549 #iftel digh BfEEIE EEAME 025 C PE——— 3 - l
05, 1mg/mee] WA 972+283 752385, 491 — o ALONTE ercent ot contro

T
£1122 Ing/nee) BIESA 50%0l4 MK K % OfControl NS
Hitstg H(Table V, Fig. 6). 6“5 :,:’5'9; 1'96
Table V. Inhibitory Effect of KCHT on Cell l 38.5:‘2‘68
?Ai}:fiive of A549 Cells to Complex Extracellular T30% 1 AR EALREE o A

Otcontrol) : Non-treated group
Concentration(mg/m¢) Percent of control 025 T 0.25mg/m¢ KCHT treated group

0(Control) 100=1.59 05 - 05me/mé KCHT wreated group

0.25 972+ 283 . . .
05 7594385 1 " 1mg/m¢ KCHT treated group
1 491+1.12

1 30% LAE #BEEHERE e B
O(control) : Non-treated group
025 : 0.25mg/me KCHT treated group 120
05 © 0.5mg/mé KCHT treated group
1 © lmg/mé KCHT treated group 100

80 |

120

60

% of control

40

20

% ol control

o .
O(control) 0.25 0.5 1
Concentraticn{mg /ml)

Fig. 7. Inhibitory effect of KCHT on cell adhesive of A540

olcontrol) 0.25 0.5 1 cells to complex extracellular matnix.
Concentration(m /md } O(control) : Non-treated group

0.25 0 0.25mg/m¢ KCHT treated group

Fig. 6. Inhibitory effect of KCHT on cell adhesive of0.3  0.5mg/mé KCHT treated group

A549 cells to complex extracellular matrix. 1 " 1mg/m¢ KCHT treated group

O(control) : Non-treated group

025 + 0.25mg/mé KCHT treated group 8. ECV 304 filfcl ¢ lumen M1 MIHIZE

0 }%%ﬂ'ﬁ?,ﬁéiﬁéﬁdgﬂﬁ‘gp ECV 304 MiiBlae) Brtmw MatolM Bm

Bl M= matrigel ol ECV 304 Ag K7}
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M AMMEES HimEtol M3 WR(1) 9

plating % 1-283R99] matrigel 9ol tEs 2 3-5
B3l cell clusteringel MIXE I, 7-108FM
cell cord& MBI MBS MY F4E 39
12-180 el & NS 2t £MmEel MEd
o, KCHT 250ug/mi& 73t HEEfI M= Fig.
8ol A9} 2ol lumen HEAE F3FL ulxz @
% Th

KCH1

treated group

Fig. 8 Photography of in vitro neovascularization
by ECV 304 in control and KCHT treated group.

B. In vivo

1. S-180°] #iE AH £HHA A= K
X

MEREEBE S-180°] #ind AFo 10HZ
Bo s % BE ®mE wEstEd v K
o Q1% ME Mine HBHAME Bk B
#o12H FH3 wWimdle 174 BT FUc

Ty A HEONA HEEe] MSTE 13718,
KCHT #HRES 20002 Jeh, T/CxE
145.8% 2 e tH(Table VI

Table VO. Effect of KCHT on MST and T/C % in
ICR Mice Bearing Sarcoma 180.

No.of MST
Group ) T/C (%)
animals (day)
Control 7 13.71 100
KCHT 7 20.0 145.8
T/C (%) —MST of samwle -y, o)

MST of control

V. % %

Ko THIRER BT tBo) 283le AWK
of sltE, ot gl sk FErRo] ol HifR
Batol WmS Mg Z RHFT shiolg'”
1971 129 vl=m Y& diEHo] “gape] AQ"g
Axsta 5 A g3 FAE olAWE Ay 25
W7ol A ® B8 el Ky UK
& AHHow wmatn Y. g Lol AR, 7,
A, A=t 53 HE AR 10% L w3
dow, dA 15 5084 ool AFE] e
2 0 9o,

ol A4 EMiIRe) ¥t fm e FEEY
olHAME #Yol BEHUESNE HMFLEHE,
BE e ZiHse] BEEALE L BEse e
S REIBY ¥ ot BET mmel wird mE
W] pme it BHEE deit miMns
B ol ZFan MkMEEC] wol YA AV=
BASH HEEY MBS ot H8 o 2
o2 A7 BBEKEE TED MK SH
o2 kst BagsAR

A%H M M HWES MM RaEoY
sieel  AHME  EKIASE, toxohormone,
malignolipin % JEIEHFRIQY] BHUHES SWwsta,
ol S HRY FEHETF Fol & Ao Ho
A &ed A} & BEHE (cancerous cachexia)
S fiste] 2% A9 @A foY

ol BAL g43 wHEHA AUA govt AR
o pifg ol T Felol A SRR, ey
Pk, {vEHE, £, RA%H, =28, BEY
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10 KHASK RRSEWREHT AE BE B2H

FH 2 BEH dlolela Foz WY B4adT
h }#_19,15}38'39)_

Lol i slolA AMEBMNCZE BAE T
HHRER, REEE 2 (BB T 28 B#
kol ARV EEH Bz Q& iR ®o
obuvet EFEMidE BES Fo S BIFH
& B EEke] Jon, ol )i fitEo)
wmER e BEelr] dEd A2 HRY i
wm Bisgol 27slm YN mheby KrE
S ¥9F31 Mk Y BEHOR {FAFe
RARGUERE #5228 H#Eslels 22 HRE
b olFojA 3 glown HMEELS B EH
#iol st el MAHDT Jv HiFoldth

BEAAAN felds RiEc KR (HHH
) G (CHEBHBARY IH EHED 15
ol & KES MABE REe]l Hx2 AdFH
ok, dEE - HE, #ik BE A BE
s, KRR, BN, BEE, RO, BE, B KE, W
WG, e, FHE, 2 A% Sol duio &3 JmU
& B HiEEe] Aol o,

BEEAA EY il BEBSR, EMKE &
B, WEER, BESETY KREgAEY @
BEE, EMGR, CEEE, BRNESY #Is
9 o] FrhA] RS EAY RIEHIECR B
o RS PO OdE KR
F, el BAERY, KHdE Lmtmgoe=
Bl A BRI g,

% mfidlc REEBRAMST HokEpg L &
HEF, KEEKE ddos JUEK R B '
B WX 88 o) FoX 1 led, o F 8
BREEY #£W HEE BEIEL EFs
B1usn gl

¥8] NCI{(National Cancer Institute)o}*= #i
BHE PR3 A% 2zl L1210 #EE
AL ed™? o] o IC500] Atk el A
20pg/me LAF, &Bmolv BF compoundd A &
24-40e/md UFY o Higgm2 Ned wTeEftol
dttx He¥stn Qo

@aEEso] W MiadE ERAA BYe L1210
kel dlEld BftheE R, EiE BN, &% E

BT BM ET, R, FHE, B, REE,
B, X8 Fol 10p/m LITY #EAAN s #
RENE B, BEmE g% Mt Eadl v
o #fagdel 2ol HEHNYL R o9
HEo] BiTe HE HRAME BB
Kby fiEE mUWES SF3n gled, v
3] sl e MRSt ol HEE &
MHE BREAIIZIE S, 92 eSS 489
RSB S WBAIA HiE G EAE Ts
Ul o] ZEEHZIE sgch

Ed BRAMNE FRBEES WS BEAT

RS A7 84 F9 vy KiEd
Rges #E EHEd, £%9 HEDY gEda 2
AsA SR QTP

2 OB BB NREARBERS (EEKR
) Vel e mHoT 8 LM MY
S sigE, e, B’ LTEE, A BHESR B
o] BIRANA FrEEolA HEsld HEHY
v R BEE vt ok

nekiEEREE WEREYY KES ABHEW,
Ktie sk MRSt Rl Ashe] FIsLEE,
BFRE, HBBR, NG, Hil ks, %48
F2 AFRfRo] Adte fEmEUE, BRILEEY, M
ZjgEe etk 2 BFEARA Adlo MMmEHT, £
198, sdslrsta, Ngds B BB As
of MEE, HARIY, B4 TR Bow
B FRERES D, RS MEABRY Asto &
FATERBESIY, +FEF S FELKLA Aste BE
fETE, EABREIE T, B FmAEE, AUNiEEE,
BRERWE, RcE S HEWE, FIREES A

BEED HBREEE 11 8BS WE, R
7 %, AES BERE FMES &8 Bk BIiE
o FAMD low, fRHELS N EBE BEE
B, ESE, FHE Nk JURE, BER L
&, ELEE o £EES EAANCY s
v pigiEr & Yel s saikosaponin &, d, f %
o] EBAHEHAF?,

ol A REAAE olalg AHEBY HeED B
Ky 8EE "oz, muBEBRBERS A2
i 2 MiEy% SR8 Hwmo= FEIuA d

i,
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mekEMmEn ol HimEtol ME HWE() 11

Aot AA fiEd B7te BE Bk B M
Hiaite, DNA topoisomerase [ i&tE ##I8R
S-1800) ¥ @ waERE TS #Estdd

MAsErt MEeeg AN E MTT assav7b d
# o] &5% 214 product? formazan®| A-#tEo
Mol & ol & % pH 9 o 894 9dty
dFg Atk fEEo] o], HITolx
MTT asaay 2 #ifaNe] HAHE #8& WEH
ovM fHiiWmHESY weg WEste s
sulforhodamin-B(SRB)assay”} a2t &M
Hel B i MNe HES KEsted He
ol &¥1 oo &3] SRB assavi ffugsl u
dlabal ket E R 84 Qg JEaE d
et 4402 MTT assay BUh #4996t
0]%5]_‘,1 %lq24,:5v.

SRB assay g ©°] &3 X HEAME 2o HE
Eirol A KCHT 1mg/mé ©]/d2] @A 50% Li
b omAK wE MEsREE JetWA K Table 1 -

& A
grg

'R Fig 1-4).
shibir giseslolzxlz 2le DNA topoisomerase

[ assav® 443t SRB assay #5%FF 4l ws}
o B3t} DNA topoisomerase= A X DNAY
supercoiling state® FAEisl= BEZAM DNACA
dojukE W, #F FEA Add BES 0
A, ol @Sl HiTHT BREAlAM 48t
+ DNAS9 topological problem® fMiRdl F#o2
A fiN olE DNAS 7|Zel wAr ol o
2 A¥e) e figure 514 eI uieh 3ol
DNATHS alg HHH#S dF& supercoiled
formo 2 vtEFRE, DNAOY topo-1S A2}t #E]
e BT relaxed formeZ  E#fE oY,
KCHT #Z8iffal e BEKTISZ topo-19] 1
tS M4I8te] SRB assay Z et dAFES e
Wt

In vivo 2o g& S-1800] BiEE AFAE o
5o EEHE mEstded, WEEE MSTe
13714, KCHTY MSTE 200H 2 14589 4%4f
HOT/C%)E el NCIZF BE S FHEbe a6

T/C%2! r@st=
(Table XI).

o R Akt kMo E i il g
wrlol e RS EleAyemyd oz
olzA gtoks Hol A HESA EASL e §
Feol HE BEEOZ, in vitrool M & HEHEHAAN
A549, B16-BL6 #E#kol W& WA AR E
FESE KCHT 1, 05mg/md #/gels Ab49,
B16-BL6 #&k: 50%LL & M &S kg, o] 4
N gAYl SR HiE H(Table
V., VI, Fig. 6,7).

npARto 2 gk HEo®R ol
W ol FES BEE geld mATHIo o 8
MEEINE MEstao. mEHiLiangiogenesis)-&
FA4 M (new blood vessellol 45y HARS
Adelxoz  eurel &4, embryonic
membrane? 4, E£H, HEAEN HE T
thagol] oA pFMyelY, iAWy miTH
£ BREis, BEKHM @S, mEHE, E

Lo fie BRE B

"t‘l" EEe 2o KRS el AHHoR A
2g 2MgHe KBS zFser sin, FEH
tohE FimwS EEMRET Ml Sl Soi7hd
W Rog @By @HK7L 2R FEFge] wES
WE Y mEFsd KAEIDY. g miy

el EE

e B

140% % sR70 e

WE:, XA

BEOE

S PEsE Ee Y 5+ glogde
R wAE £ o] BEHEE AT Y B
ol FEoeM S LkE w2 HRrvl ol F
oz giuk B Aol angiogenesis A &
BE #BAsE dhdog ECV 304 cell& ol &3l
matrigel  coated  platedil A ¥7]1E  lumen
formation QA EH}E AW B =), figure 804

o
®
bk

o} o] HEErolM el Zo] lumeno] HEHO,
AR WEERS el A Fdch
LlEel SR8 sastd B3, B S

¥ol fiaAtE, DNA topoisomerase [ i&t: il
R, BAKE HE MELERR 2 S-1809
HE R %M BEMUS FRIE e
K HEte] HigEe ZeHd, ds BENH
i ool g RS f8, m & ok KBS
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BEAHOZ HHF #me] e B ARV &
eolor & Aoz FpdE)
V. ¥ &

ks RG] HUEE WEE MUst A |
f& kol $3$ MiaEtt, DNA topoisomerase
[ fEvE MSIAE "EEEN B WERIEAE,
in vitro neovascularization assay® ¢ MmEH
I SR, S-1800] HWE LA HERE F& A
e g e HRe AUt

1. B Eikol HE MiaEidAes AB4S,
SK-OV-3, SK-MEL-2, B16-BL6 2 & oA
t Img/mé Lo @EolA 50% LAE fMfasts
e LTt

2. DNA topoisomerase | assaylAM & BE &
Frioez ik g Assido

3. S-180& o] &% HifE EWmREBIAM T/Cx%e
1458%9 4 GIEEXEE YEUIAT

4. A549, BI6-BL6 #E#kol HS A& HIEEH
N = YHEEE B8ted 05mg/me LL1-of @EA
50% LA L Kt &S Bkt

5. neovascularization assay°lX T ¥REHEl it
3 lumen FALS HEBTSIA XA

Lliol BRE Kol MkFEBMBES A % &
ol M el BB 2 WK IR AL
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