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Abstract

Study on Antitumor Activity of Hwalheuldaibotang(HDBT)

Bae Moon-yong O.M.D, Kim Dong-hee OM.D,, Ph. D,
Dept. of Oriental Medicine Pathology
College of Oriental Medicine, Daejeon University, Daejeon, Korea

To evaluate the antitumor activity and antimetastatic effects of HDBT, studies were done
experimentally.

The results were obtained as follows!

1. HDBT extracts didn’'t show cytotoxicity against BALB/C mouse lung fibroblast cell,

2. In cytotoxicity against A549, SK-OV-3, B16-BL6 and HT1080 concen~ tration inhibiting cell
growth up to below 30% of control was recognized at 10°g/ml of HDBT.

3. The concentration inhibiting adhesion of A549 and B16-BL6 to complex extracellular matrix
up to below 30% of control was recognized at 107°g/ml of HDBT.

4, In Inhibitory effect on activity of DNA topoisomerase [, the ICs was shown 200-300ug/mé
of HDBT.

5 The T/C% was 137.9% in HDBT-treated group in $-180 bearing ICR mice.

6. In CAM assay, HDBT extracts inhibited angiogenesis significantly at 15zg/egg concentration
as compared with control.

7. In pumonary colonization assay, a number of colonies in the lungs were decreased but
insignificantly in HDBT-treated group as compared with control group.

8. In hematological changes in B16-BL6 injected C57BL/6, numbers of WBC were decreased
significantly in HDBT-treated group but numbers PLT were increased insignificantly as compared
with control.

From above results it was concluded that HDBT could be usefully applied for the prevention
and treatment of cancer.
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D% %

W BYe BRBELCBFERFAN MAT M4
ICR(International cancer research, US.A) %
C57BL/6 3F#-8 MAstd, 1A F<¢ WS
Bigol WEAY % KE ERNAY. B #
HEe 4 conventional system2 2 22%2T,
18« 128682 200-300 Lux® MREASI 3, 1265M
& 2E Y EEEIY e EEAR (29
W 221% o4, A4 80% °l&l, =¥ 5.0%
olal, =3)¥ 80% °ls&, #T&H 06% o4, <
0.4% o}, AFAL FAA FH Nt B& FH9
IR AR

2 B H

A WERol FRY 1B REABEEFRE
A 108 600g EEHME WA RSN,
LRFEE B RET B miBolr EHE MA
sto] AN R, FHMAMBMHDBT)Y 716 #L
RS KEARK WEEAGREAN BAY #
Rl R UY,

[J Prescription of Hwalheuldaibotang(HDBT)

L 4 B £ aR(g)
# B Astragali Radix 8
£ B Red Ginseng Radix 6

Atractylodis Macroce,

B iy plalze ¢
H E Glycyrrhizie Radix 4
=l I Poria 4
% B Angelime gigantis Radix 4
=R Paeonia Radix Alba 4
R Lycii Fructus 4
g = Ganoderma 6
AREE Cordyceps 8
EIEEEE  Oldenlandice diffusae Herba 10
Lalb = -3 Mouten Cortex 6
g < Curcurnae Radix 6
=T Paecnice Radix Rubra 6
¥ Salvige miltiorrhizne Radix 6
Total amount 88
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3 RPMI 1640, fetal bovine serum(FBS),
dulbecco’s phosphate buffered saline (DPBS-A),
HBSS (Hank's balanced salt solution), glycerol,
bromophenol blue, Tris base, boric acid, EDTA,
agaroses, sodium dodecyl sulfate (SDS), trypsin,
EDTA, 3-[45~-dimethyl-thiazol-2-yl]-2, 5-diphenyl-
tetrazoliumbromide (MTT), penicillin-streptomycin,
sodium hydroxide, formal dehyde, lysophosphatidic
acid, trypan blue, phencl red, sodium azide ¥
isopropanol %<& Sigma @it B&, ethanol, HCI&
Merck $45, sodium bicarbonates= Gibco it #
8, acetic acide Glicial it 85, DNA topoiso~
merase [, pBR322 DNA¥ Takara it J&5h, TH
gie ERYA 85, intraliposes #+F WA,
Tissue culture coverslip® Nunc it W&HE #&
EAEUTL.

#22= 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),
ELISA-reader (Emax, US.A), rotary vaccum
evaporator (Biichi 461), autoclave (Hirayama,
Japan), micropipet (Gilson, U.S.A), autostill
WG25 (Japan), titer plate shaker (Labline Inst.,
US.A), culture flask (Falcon 3024), multiwell
plate (96-well, Falcon), conical tube, disposable
pipet (5mf, 10m¢, 25ml, Falcon), camera(601S,
Nikon) ® syringe filter (0.22um, Falcon) %&
s A

2.8 &

J In vitro

1) #xte] Bk

HDBTS 1085 #@(B88g)ol K@K 1,000me-&
Fmale] #i HERCA M Fd MiHsHe
MRS 93, o8 BA WastY mEE ME
7&i@% & (Rotary evapaorator, Buchi 461, switzland)
2 RE B, BERS TA B ReR

(Freeze dryer, FDU-540, Eyela, U.S.A)E o] &8}
o 5E& Kstd 21g& do S Yoy,
e GHE BES BHE Miksted gAY

2) Mk Bk

In vitro #MiBHE RWEANE A9 (ATCC
CCL185), SK-OV-3 (ATCC HTB 77) IR
SK-MEL-2(ATCC HTB 7N%&&E 2 B16-BL6
melanoma(ATCC CRC 6322) 4% 2B P388
(B B, HTI1080CK ), MCF-7(4LB %
H)EE, in vivo #1% EEidl= S-180 (ATCC
TIB66) KM, BI6-BL6 A% BaE 5& &
Halded, o|2e #HBES T% L-glutamine©]
W& %" RPMI 1640 wll=]o] 56T KHEo|A 30¥-3+
sl FiEH1kA2] fetal bovine serum (FBS,
Flow Laboratories Inc.,, Mclean, VA)8 10% X%
sl 1% 8 A A (penicillin-G  10%tunits/strepto-
mycin 100mg)9} NaHCO; 2g-& #upnste] Bigslsdrt,

3) A3 9 EH lung fibroblast SR

Aol T ung firoblast A¥(mlFC)y BALR/C
A# el HAlung)ZF A4 cool D-PBSE 33 4%
F e 2de2 AG§ F conical tube(l5 mé)
of ol 1400 rpmelA 5% WA E] shg
Tubee} DMEM {containing collagenase A(5 mg/
mé, BM, Indianapoilis, IN, U.S.A.)2} DNase type
1(0.15 mg/me, Sigma), antibiotics(penicillinm 10*
U/me, streptomycin 10 mg/mé, amphotericin B 25
pe/m)} @ W1 37 T CO: widziolM 2 Al &
<F wiekstalc) 05% trypsin-0.2% EDTAE AU}
3 3 30 B AL wigstdch wid ¥ Qae
24884 9PBS)E ¢ 2 3 1500 rpmoll A4 Y94
2% ¥ DMEM-10% FBSel 1 9 %< v
g9t 1 9 ¥ 05% typsin-02% EDTA®R
mLFCH X & #2838l DMEM-5% FBS ®j%g4y
o) 10°cells/mt FEEZ wHo| 96 well plateo] #
F8kstt.

4) B M) WY Hiass WNE
Solid tumorell ohgl MEHEHES 19894 XEE
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o] By MIREFHTAM MWl in vitro FURTEHEE
& WEstyl $isted BAB¥ sulfor hodamine-B
(SRB)assay #''¢ GRs%ch AWESU A549,
SK-OV-3, SK-MEL-2, Bi6-BL6, P388, HT1080,
MCF-7(3LB%) #ESS KEol EH7) H3d
trypsin-EDTAS A2 MFEmOLZHE oHEA 7]
3, 96-well flat- bottom microplate (Falcon)el
welld fEHE7T 2X10907 HES B3t

E3E MBELS CO; incubatorWiol A 24413
mgste] wigdel] MEAIZ ¥, mediumo] ME
2(1000¢g/me, 500ue/me, 250ug/m)2 MEE et
BHRES Bi7 Solle welldl ZHzh 20ue4 9
o] F3 thA] 48417 Fot mEE AT

e 71sb7] Aol 0.22um filter2 WBE K
Bho |ERME M. #st @A 48413
gl Y &, 4 well® medium& BRESIL,
10% trichloroacetic acid(TCA)& welld 100m¥
7veked 4T oA 1AT B HEdHo HEES
platee] vletd o] EFEA .

i BEEel ¥ ¥ plate® 2 5~63 ¥
st dol 3y TCA £49& E23 RKREdtn
FEAN G2 B77 AR  BEAHAGT ¢H3
%429 plater welld 250me] 1% acetic acid &
o 0.4% SRBE =< H&a BEE Mo 08
7t MBIRE Hfasa A 1% acetic acid HES
2 5~63) tt#este] MRl &&8A ¥ SRBE
7 F 38 L=

BB cell platege TA BROM EHRAL
% control® Q.D. (optical density) gke] 520nm
A  08~10AFZEIE] =HEE IBH
10mM tris2 g4 4E & %o d thF 520nmel
A 08~10AFFEIgE T3t EDu@ & ¥
o} & ISl o e HRE FM7) 4
3o MEiaEel WES WS HE W WK
(T2)$F ®el Eol UA ¥ mediumE 7184
A8FEHI B HBRWS d MmO R & BRE
o] Wil w4 48650 ERAULS We MK
€ WESAT

thgo o] o piMEd EEE WEA
., &, TzzT ¢ A%oe (T-T2)/(C-Tz)x100

o] FHoz HESHL Tz<T A AFdE
(T-T2z)/Tzx 1008 422 HE{A2T, °oF
A HEY FEZHXE lotus program®| data
regression 7]%& °l-&38lo] Mipe| Ml HE
& 50% HElse MEY 50% effective dose
(EDs) 8k & #HEsld & #ipel MiaEi A
K E A EDsoft & WRR S 50% KSR &
e HES MElsle Ake ME(/MOE F
ojAH, FEIIBHFEATY NCl(National Cancer
Institute, U.S.A) manual®] Fikol whabr priEst
Ak HEFe & BEC A BREX Y%
Ee o] HESAT.
Y%) =[(T~-Co)/(C-Co)] x 100
ojul, T = EaBre] 48] £tk 753 MEHERK (cells/md)
C = HfERe] %00 KAk 4 Ml (cells/md)
Co = BB W{FFS 35 BIAR (cells/me)

2tz BMEES Y(%)8t T logo dose® WL
&g g2 A ild AME FAL old
£49 WEN dstd HEYR YO =¥
509%Rch Ao HRES st

N« ZXi-Yi) - (ZXD) - (YD

B = slope =
N - TXi? - (TXi)
2Yi zXi

A = intercept = —— - e
N N

ol ®l, N = number of points selected
[< number of dose level & > 2]

Xi = log dose i Yi = growth ratio calculated dose 1

o714 F& 71 €719k EHEE o83 YA
Y = A+ BX & g o 3AMY &7
AWML 2RE EDsoat& AlAtaach

5 = A + B ( logio EDs )

logio EDsp = (50 - A) /B

EDso = 10 ****®ue/mt

NCI manualel w29 Misgg Sl Y
S 3 20u/mt AT, 8%HU A% due/
m LUFY S8 il fFAel Adz #HEPsn
;=3
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5) A549, B16-BL6 #lael Mix HIL(ER mE”

A549, B16-BL6 #Mv cell culture flaske]
monolayer2 et & i REE HE@EA
71 ¢33, MK BEES 1xX10° cells/mt7t A
st 24 well plate®] Z} wellell 1me¥ 7Hasd
oo, HiE HER ANEE 32 REK 59 B
#OBEZ 107/, 5%107%/me R 25%107g/me
Sol HA 8 5% CO,, 37TlA sEsIAUT. %
2085R0] BBE # well plate® EEE U
BR%e BB vz S E HEAE
W3 oo)d 0.25% trypan blue B¥-E& mdle M
e Rag % GRS HESIHCD 3E 43
g BEF & well ol 05% trypsin £ 300
MAE mala oF 10837 incubationAl# 7] le]
MaEe WipeE BAAY # 025% trypan blue %
woR Rfa, WEEE HESIY BH Kok
MM/ e R M A el HeE BMLE HESIA M
FHiH LRSS EH s

6) DNA topoisomerase 1 #&# 3% QF

el FAE DNA topoisomerase [ & Calf
thymusell A #12K®  2le]n], pBR 322 DNA®
E.coli C 6009} # 2 Takara shuzo Co., LTD.jit
oA WA FEAslE e, topoisomerase?] ICso%t
& HES7] A8 relaxation assay® Al
Topo IWEtEe] MES Liust Millers] "ol
Tt &, 50mM MgCl2, 0.5mM dithiothreitol,
5mM Spermidine, 0.01% Bovine serum album,
05 ug pBR 322 DNA®H B E(lunit)? fndle] &
ERES 207t HA @ A& HEFOZ, MK
o HEE mile & RERE 2030 ¥ A&
HBEF LR sta olEF 37CHA 3040H FHs
At KL 2% SDS(sodium dodecylsulfate),
20% glycerol ¥ 0.05% bromophenol blue® &
e BW S5 Hmetd HE-E M 7L, o
€ TBE running buffer(50mM Tris base, 50mM
boric acid, 25mM EDTA)E ¥ ¥ ¥ 1% agarose
geld] H7] 4EE& & ¥ agarose gel& 05u/me
9] ethidium bromide £<folx 1At &< Rf,
BHBR TodAM AHAE AL IR scannerg AME

o EEE WEAT o 9 topo [9 1 unite
37T 30832 w84 W super coiled pBR
322 DNAE 100% relaxation® MRsls= M%)
*& WMok

(1 In vivo

1) S-180 il HE 4£FH WE

ICR wh¢-29 fEREA] 7HM %%E sarcoma
180 #EME MAS &A Hald BEE S4HA
BMAE M3 1500 rpmo 2 590 EL SEstd
e n@wmes oBAY. oMY Gk tEws
HEE EEARK BEANA OGN EOSRES A
LS BRET % A FmRE BHMAID
sarcoma 180 #ifivte Mt @& HEgozw
33 ¥E#ET # hemacytometer2 Aol 107cells/me
o MEV HZE Ml BHES UEL o B
e 0.1me¥ BkENel BiEs . B % 248%
MYE & B 8ot EEstgvh

HEe £HAMKE BREAA HDBTE 16.2mg
/20ge] REE 02n¥ £n= 1087 EHK BE
1, HEHAdE REY £HAMAKS 26
s, £FH(T/C%) e EBIIMIFIEAT(NCD
protocolel]l EE B &'V wet HEsIAT.

2) Mm% B HFEACAM assay) HE'?

- 194099) @ F=HEE wiY7lolA F A
Aok o w w%rle &xE 37-38C, FEE
0% ol FAHZE FAZ Hesgch o)
A 0YHE o] Aol 18TNAM nEgA
3-4¢ olig g Lo

- 3YACYW) AT REY BFREA T
2 F& A F FY02 Hol¥m S5m FAE
7Y€ W 9 d¥UE 3-5m HE Yol
TG AxHA Y1 F FIHA ¥EE 7Y
£ freleldes B8 F 7o) oldz $IxE
¥ ohA] A AT

- 494399 - £ @Y air saco] UE B
(FA7] e woid)eg A 2-3cm 27|
9% windowd W3 AT HAY At ¥
< FEHdez gun A sFAARAY. Rz,
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% window® W& ¥ &9l2¢ #E £3
o Zdge %oz F& W F "Aer
Fg Eouich olw HAINFIL ¢HLE Hol
AA FEE Fostt. FATlY windowE
Bew HArtye she dgol Hole A& 9
Lig= 3

- 547 (459u) 1 of A|717} H¥ CAMe] 4
AEY, 1 A7) 2-5mm FEEW MEE 3T
& BOl(E, g %A vhE 458¥ thermanox
coverstip ol 104 Hol=2] 3 clean benchdt
oA =P 7)o thermanox coverslip® 74
2 &8 45839 clean benchgte] UV ofeliol A
overnightA| Act. +#A&9 FHAE #E Eof
Wi CAME o} AR F WAooz MEo A
2]¥ thermanoxd HIol ZA&YUA Eel¥n
oAl fElHYgeR gk, ol AgEte 7H4,
Z, 445 E 0% g E&E £%58o AR,
AL MES shhst loading® vl A %3
o ALgstch. ZEl 4871 FERE FAHT] FY
HA FEE FA3AAM ARS-tATh

- 749R6549) @ FEEdE T2 EoU
t}, FA71 2 intralipose(fat emulsion)& 1mé # &
i, 712§ AAY § CAMS HlZ o R &9
FQgch olw A wige] FHF YIEL B
g 5 AT FAIE intralipese® FHEAE
Y@o] XA & Fost. Aol W
FRABL e YD

3) B16-BL6°] €% pulmonary colonizationl
LIEIR= -7 4

B16-BL/6 melanoma celllATCC, CRL6322)&
C57BL/6 A#A 9 g Tl Ao widstda, A
o MRY m#% Soe HMsd Ca¥st Mghrt
Eol A %2 D-PBS(Sigma)el 100mesh (Sigma)
2 EE ERE BEY ¥ Eoomssidt. os
I 0.85% NH.ClE Pl & H& ¥ 37 C WY
o4 S¥E3r st HKMRE WEAD F HL
st B16-F10 celld ZBESIE T ©] pelletel
collagen(Sigma)-& #E#3lo] single cell2 e ¥
1x10°/1€ C57BL/6 4A RBIKel EM3IAT

WA 24717 BAY % 1090 WY 134 8o
# #5929, pulmonary colonization assay® %
B B % 2194 M sEtel Jeld Be
2} colony #& ¥V A4 (Nikon, Japan)elA X
200 &) A AAtstATH

4) MBEEY WL

C57BL/6 413 & pentothal sodium(30mg/kg, %
def)o g vl st vig] heparinel Eolsl+e 1
3]4 FA71(23Gx 14, Samwoo Co )2 DS &
#, m¥E& WS, Finiotk'"ol %8t Minos-
ST WE st

m X #&

[ In vitro

1. 52| E¥ lung fibvoblast celloll 33} Mk

Lung fibroblast celll ¥ 3§ MaBmElA
HDBT+ 1, 10, 100, 500(ug/me) MBESNA 72}
103.3+£3.56, 984+323, 98.314.24, 91.1+2.45(%)
2 JEY 2% 90% ke BesFERe Je
o #inEs e JelvA gsith(Fig. 1.

110

100 t

90

% of control

80

70

60

Control ] 1 10 100 500
Fig. 1. Cytotoxic effect of HDBT on BALB/C
mouse lung fibroblast cell.

Control : No treated group

1 : HDBT(1ug/m) treated group

10 : HDBT(10ug/mé) treated group

100 : HDBT(100ug/mé) treated group

500 : HDBT(500ug/mé) treated group
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2. A549 kel WY MiaEs

A549 fEiEe]l MY WK REIME 025
05, 1mg/mé MENMN MEEFRC] WA 100
£2.320H th# #4& 87154324, 75321314,
69.12+4.24% 2 1mg/meoll A 30% DAL fBiadsS
eRH 21T} (Fig. 2).

% of controd

Control 0.25 0.8 1

Fig. 2. Cytotoxic effect of HDBT on A549 cells.
Control : No treated group
0.25 : HDBT(0.25me/ml) treated group
05 : HDBT(0.5mg/m¢) treated group
1 : HDBT(1mg/mt) treated group

3. SK-OV-3 o] H3 Mfamu

0.25, 05, lmg/mt BENAN MELFR] &%
94.1+3.16, 80.1%£276, 706+225%2 1mg/meo)A
30% MHaEHES ELRRICHFig. 3).

110
100 ¢
90
B0 r

% af control

70
60

50

Control 0.25 0.5 1

Fig. 3. Cytotoxic effect of HDBT on SK-OV-3
cells.

Control : No treated group

0.25 : HDBT(0.25mg/mé) treated group

05 : HDBT(0.5mg/mé) treated group

1 : HDBT(lmg/mf) treated group

4. SK-MEL-2 fitEe] MY st

0.25, 05, Img/m¢ MEENA MBHEFR] HRH
o] 100+259%1t] i3 &#& 9624165, 8535+
237, 7931 £264%% fb kel vstd 5% Mk
#/HES JEPRATH(Fig. 4).

1o

100 |
90
80

% of control

TOL
60 |

50 -

Control 0.25 0.5 1

Fig. 4. Cytotoxic effect of HDBT on SK-MEL-
2 cells.

Control : No treated group

0.25 : HDBT(0.25mg/mé) treated group
0.5 : HDBT(05mg/mé) treated group
1 : HDBT(lmg/mé) treated group

5. B16-BL6 Mol $¢ @R

0.25, 05, 1mg/mt MENM MEEFR] KR
o] 100+263%0dl k3R ##& 9634+235, 8313+t
327, 69.8612.46%= Img/meol M 30% LIE #BME
BHE JERHATHFig. 5.

110

100 ¢
80
a0

% of controt

70
60

50

Control 0.25 0.5

Fig. 5 Cytotoxic effect of HDBT on B16-BL6
cells.

Control : No treated group

0.25 : HDBT(0.25mg/m¢) treated group

05 : HDBT(0.5mg/me) treated group

1 : HDBT(1mg/m¢) treated group
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6. P388 MEkrel WO MiaEe

0.25, 05, 1me/m¢ MBECI A RIRETFRO| HRHF
o] 100£232dl a3 &% 9314253 84.16%
222, BAE31™%E fEiEsE YehiAKFig. 6),

Control 0.25 0.5 1

Fig. 6. Cytotoxic effect of HDBT on P388 cells.
Control : No treated group
0.25 : HDBT(0.25mg/me) treated group
05 : HDBT(0.5mg/m) treated group
1 : HDBT(mg/mé) treated group

7. HT1080 ##feo] H¢ i

025, 05, lmg/mt MENM MBLEFR] HWR
Bol 100£23290dl 3 &% 94.12+267, 8340
£254, 6336+225%2 lmg/meolA 30% LAb #
S Jeb R Ak (Fig. 7).

Control 0.25 0.5
Fig. 7. Cytotoxic effect of HDBT on HT1080
cells.

Control : No treated group

0.25 : HDBT(0.25mg/mé) treated group

05 : HDBT(0.5mg/m¢) treated group

1 : HDBT(lmg/ml) treated group

8 MCF-7 Mol WY #famit

0.25, 0.5, lmg/mt MENA MIREFR B
RBFol 100t232¢0d A &4 92.14+3.23,
85.36 £ 245, 70.33+254% % MBS el
t}(Fig. 8).

Control 0.25 0.5 1

Fig. 8. Cytotoxic effect of HDBT on MCF-7
cells.

Control : No treated group

0.25 : HDBT(0.25mg/mé) treated group

0.5 : HDBT(0.5mg/mé) treated group

1 HDBT(lmg/mé) treated group

9. A549, B16-BL6 MERES] MIAE LR

A549 MM HE® WHREIL RBAIME
0.25, 0.5, 1mg/mé 2] MBES] X HREE]l 100%
22299 kAW A 962+3.16, 79.1%3.45,
6351222% =% ME) HHASA M8 KFE
I HRE UE¥ew, Im/me FEAME
30% ol MAF HIEKRE JebuA(Fig.
9).

B16-BL6 Mgl %% M HIERBAME
0.25, 05, Img/mee] MEENAM HMBel 100
3.64%0d M ZAZ 922+265 81.24%1.86,
60.5+:245% 2 WEl HHISHA i KFHEE
BRE Ve, lm/me] FEAME 40%
o PRAAANEAE YA AG(Fig. 10).
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110
100
90
80 r

% of control

70
60

50 +
Control 0.25

Fig. 9. Inhibitory effect of HDBT on cell
adhesion of A549 cells to complex extracellular
matrix.

1o
100
80
BO

% of control

70 +
60 r

. ek |
Control 025 0.5 1

50

Fig. 10. Inhibitory effect of HDBT on cell adhesion
of B16-BL6 cells to complex extracellular matrix.

10. DNA topoisomerase | ¢t M%) &P

H7]195E AAste] R WP #R, DNA
thg Aele MEFELS dH ¥ supercoiled forme
2 UJEebwi, DNAY topo-18& Halg WL
2% relexd forme2 ®M@ET, ol u)4)
HDBT #EM & ICxo| 200-300ug/mi o2 Eb
tH(Table 1).

Table 1. Inhibitory Effect of HDBT on Activity
of DNA Topo-I]

ICso(ng/me)
200-300.:8/me

Group

HDBT

] In vive

1. S-180°] BiE HF S £t vl R

S-180°] BHEE Ao 10AM RO HRYP
® FRoZ BHESINY v, mABoz sty
BRI E B B % 1080 23 @Eo
st 14A0] 2% &0}

Ty EFEHIAM KBRS MSTE 13718,
HDBT ##HE 188082 JE, T/CH%:E
137.1%& ‘el e {Table 2).

Table 2. Effect of HDBT on MST and T/C %
in ICR Mice Bearing Sarcoma 180

MST

No. of

Group animals (day) T/C (26)
Control 8 13.71 100.0
HDBT 8 18.80 1454

T/C (oo MST of sample
94 N X
’ MST of control 100

2. MEMAL HEHECAM assay)

MmEHR HEXRE CAM assay® EHsHo
WES A=, REe FERY WO 7ES 2F0)
A mMEMR DRLEY Jehd 28%9 mEHK
ARHRE FELNATHFIg. 1D

Control
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HDBT
Fig. 11. Antiangiogenic activity of HDBT in a
CAM assay.
Control : No treated group
HDBT : HDBT treated group

3. B16-BL64] <% pulmonary colonizationel
X E HE
B16-BL6 R M8 EFIEY EHse 14
IA EHEY WS colony B BEANME HEH
ol A 36.3%3.1370, HDBT #rEifEe 2851342,
YRRl visld BMAsH o HEHS JEhA
%4 TH Table 3).

Table 3. Effect of HDBT on Lung Colonies in
C57BL/6 Injected i.v. with B16-BL6

Group No. of animals Lung colonies
Control 10 36.3+3.13
HDBT 10 285+34
4. MR WL

MY WM AmkEe HME v sl
FEENE B8 Jehidn, s ElE HWER
Bol wlstd] gmaA ot HEEE JElUA ¢
%M Table 4, 5).

Table 4. Effect of HDBT on WBC after iv.
Injection of B16-BL6

Group WBC(x 10%mm®)
C57BL/6
Normal 5.7+0.04%
Control 102£0.10
HDBT 8.4+0.20™

Table 15. Effect of HDBT on Platelet after i.v.
Injection of B16-BL6

Group Platelet( X 10%/mm®)
C57BL/6
Normal 87941259
Control 654.2+23.2
HDBT 689.5+t345
V. % &

Mol BiS RIel 8k BC 250097 Ramayana
AFE MARA M ol B 4 Ux, AHY WE
Hippocrates?} A1 488 #1 o} wat &EmY A
3 BEw Aoz FEY ol AN A
Bke MLFRoR B@sa o?,

GEEI N EF (BE - AW (BE - LW
Vo B, (WE - KEE) Vo ‘WK BE, 'E
B, (BiE - BERFHRT) (BIE - 85) (BE
AR Yo AR, (BIE - MR P9 HR
(B - AR W) R, (RRT - PR (X
M- e P9 CRB, (KR - ERdgm) Do
WAL, CHRT - B Do B o ¥o o
WEBA VEUe MM, WE B KE, W
R, k&%, L, BE, Al 0% Rk 2 KB
fEN A B A B REe s BMsn

Wmel WMREO R T, HUBM, HAHE Mol
B3R 30~40%F T ol &5 3 loeu®, o 74A
BifFE BEEPUTE A oAl: FEN
MEE & A0NE AERE RARWH ze
o] Wikl A rlgelor ok BMigol WA
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mEmAFRS ABENT 2 B MR WY HR 1

#REHE dol7tn AUt

GEMME Mo HEEoR KR BEY
T gHloR AvY 5 Asd?® 2 FA4 &
Eo HMEDS BN S KREBAKD #508
g Ao FRE EMANA ke KIEHIBKO
b el A Aoz ®EHD AP,

B ES BOEREL B £ BERY Bn
WiEe] FHPTHE Mol @& HEI olFolx
1 211;}27—28).

EmiLmEEe HEE KB HE FHR B
s¥e “Emftpse mES @A s mEvE
e (s mES MEAA MERS HEA
Doz RS BES Mt @l B
E 2 #@ue Oy okgd EES MM
RS B = Ae mEWoR wEadt o
o e REE M/MROl IRERS WY BE
L8 B3, M@K EES (BEste, Bk
N BIE S RSt Ml RS PBED
T HEY MEKES HROD MASHM MBS
@stel ERA Bis ¥ &R RMMEE, KO
BB EkBSR, fibrinogen ¥ ARMEK tLEEE Fol ¥
ouv] mBHA MAHEYES AF AT
E EEE #E $RE HE MBol Ut

olo] ¥XE WES MMS YA R WnHE
Wl MERS BEss T2ARBYS BxHo
2 83, M MBE BRY & de Bu% )|
% WES KR, BEAM B BEe KXo
o] EETY UBol, BER UF EHol B4
= A9t kAL, {cERE T RHBRES W
2 BE oA BmI viEo] E#o] Basle 7
$7F B A nste WY HE PR R
¥ Aol ABET HEMY Hoz MK,
ABE oz REBsAoH, oA7ld HMKR
7t olml @MY HAK, B KUK B F
& Fmath

WA K e ERMKC) WY Mmiaml B
HBEE #HEs7] dsld WK A4 lung fibro-
blast cellel ¥ ¥ #EHEHE HENAME 1, 10, 100,
S500(ug/mb) BENA 2% 90% UL Mtk aR
& vehlo] miaste JehdA ¥doh(Fig. ).

o] & BEL W] AR EX Miad ¥
3 ElfEASLe] MMMl BEMoR FRE = 4
+& YeglFL dew, mk mEBe oW 5
o] MILEBM HEE BY ST B BEE E
mate] kol YEIUA %& A5 BEIRAC 7
s Re2 HEE

AB49, SK-0OV-3, SK-MEL-2, B16-BL6, P388
mEe] WY MiaEne BEC kHEld Bk
BES MEsiden, GREQ ln/nt RENAN =
ol wslal zHg ABM9, SK-OV-3, Bl6-
BL6, MCF-7 kel A gt SRl vt 30%<]
aaEe-s JelAHFig. 2, 3, 5. °] & &
B B mE Ere mig S SO &
B2 HRUNY EHEES Jebdx] g

AB48, BI6-BL6 #Milae] MtEEHIE EEAME
8 HEKE 10022 o HFERIEY ML/
Bigkage] MiaLLE RRstded, € KRR
oA RE KEMLEZ EIEMES MElsdon,
Img/mé el WEAN A= 2b2 30%, 40% LA o] M
Hik MBS e AYHFg. 9, 10).

DNA topoisomerase [ ¥ 1% A gelAM e
A7) 4eg& HAse BE BET KF DNAW
£ A WS 95 ¥ supercoiled forme.2
Ve D, DNAY topo-1€ A 2]§ WS 25
relexd form2.2 M#E At olol w8 HDBT #
B ICx°] 200-300ug/mE e EH(Table 1).
o] HA EfFel e &SR LA

S-180°] BiE"E A 4FH AgAME=
$-180¢] BHae A3l 1047 HDBTE &0 &
B % #Esd v, HKmez st HWRE
BolME B B % 1099 $43 ®RE 8
mated 1400 BE¥ FAX, T 4F A
e MST+ 13718, HDBT RERE2 18.80
Az Jveld, T/C%: 137.1%2 e (Table 2).

CAM assayt e B4 3-48 A £HH
+ MESME (extraembryonic membrane) 224 FEH#H
nE% g mEEe T3 ENE & oA
mEBEHN HEHERY EEE & BTE AR
v HEY Rd2 FAED ded, & K
ol M el EAY OB 7+ 2@ mE
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FE MEIzR7E el 28%9 mEHME \HIN
£8 Jeliit(Fig. 11)

B16-BL6l 2% pulmonary colonization %l
HEEaol A= BI6-BL6 RAE MEE BPIR] =
#5td 1498 KEY FMS colonyl BIE A
v, HEFAME HERH v Mo
Y HEEE JehtA @skeh(Table 3).

MR oA BEmRes KR v 8o
HEESE ¥4E JENNT, f/MREE BB
ol vl #mat ot HEMS Jelvx @
% eHTable 4, 5).

LlEe] BEE Fast Y, BnAHES R
—% HEoE R HEY WBAHE
il &R ksl B oo &fwer 3%
MEF HEE 2y =8 mekE B B8
Wz A HMB JRE BT Aoz BEHU
o} o] HA| wRARHB vl EHESA BE
S2M, B F Hmueymite] mkE FY HE X
Roll i@ k& WS LEY Aoz Bl of
&8 o] #lo] gt HolA AR W
R GRS Eirel LEY Aoz BRE

V. & #

EMAFRY HEBEYRRE BHE7 Astd B
% maiac] W miawe, FRELEER, n8Y
BOEHBEFR 2 AR nRBRy B §& WEs
o &3 & BRE AU

1. IE% lung fibroblast cell®] ©i3} #AREEH:
Me 1, 10, 100, 500ue/mee] 2 WEANM =F
90% LIES] Ml £H%ES Jeldo] Mia®ite
VERL A gt

2. B Sie oY MEBEEdME AB49,
SK-0V-3, B16-BL6, HT1080 irol vt miRE
9l 1mg/mé MEESNAM 30% LAL WEEHES Ve
At

3. A549, B16-BL6 Mkt i3l MMaifaA Hik
HEE WREQ Ing/mt MEANA ZZ 30, 40%
LLEe] MR L ZRE e

4. DNA topoisomerase | assayolA& 200-
300ue/me 8] ICsx& VHEFARITE

5 S5-180°] BHEE AHS 4£FHAAME 1371
%9 T/C%E el

6. CAM assayoll X & 28%9 mEME MEle
e 2y

7. Pulmonary colonization assayel4 = B
o) Bl&te] colony L flol #HAEAoY FE
tE2 JeRGA] gsto)

8. MEHH Wieeld AmMRBE WERA v
o] FEHYT BAE e, mMEmE
gl vste Ematg oy HEES YEA
2 5:1g= )

pllbe] #RE 2ot BOARBS @ B
A ERY B MBS B Mo HMBIRE
9 el ERTEY Aoz Brdd.
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