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ABSTRACT

Study on Antitumor Activity and Radioprotective effects of

Kamisasammaekmundongtang

Park, Yang-chun - Kim Byeong-tak
Division of Respiratory, Department of Internal Medicine,
College of Oriental Medicine, Taejon University, Taejon, Korea

To evaluate the antitumor activity, antimetastatic and radioprotective effects of
Kamisasammaekmundongtang{KSMT), studies were done experimentally.

The results were obtained as follows: 1. In cytotoxicity against P388, Ab49 and B16-F10, KSMT
was not showed satisfiable cytotoxicity as compared with control. 2. In Inhibitory effect on activity
of DNA topoisomerase I, KSMT has strong inhibitory effect. 3. The inhibitory effect on adhesion
of A549 to complex extracellular matrix was significantly increased at 0.5mg/mi, 1mg/ml of KSMT.
4. The T/C% was 122 in KSMT treated group in S-180 bearing ICR mice. 5. In antiangiogenetic
effect on CAM assay, inhibitory rate was 33% in KSMT treated group. 6. In pulmonary
colonization assay, a number of colonies in the lungs were decreased significantly in KSMT treated
group as compared with control group. 7. By FACS analysis of splenic leukocyte after exposure to
radiation by linear accelerator, T-helper cell, B cell and macrophage in KSMT treated group were
significantly increased while splenocytes were decreased in control group. 8. In histological changes
of jejunum of Balb\C mice after exposure to radiation by linear accelerator, exclusion and fusion of
villi were decreased as compared with control group. But in duodenum and ileum, exclusion and
fusion of villi were not decreased as compared with control group. 9. WBC, PLT were increased in
KSMT treated group as compared with control group after exposure to radiation by linear
accelerator, but the increasing effect was not significant..

Above results suggest that KSMT may be useful in prevention of cancer metastasis and
protection from damage by radiotherapy. But the further study of KSMT would be demanded.

Key words: antitumor activity, radioprotective effects, Kamisasammaekmundongtang(KSMT)
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Prescription of Kamisasammaekmundongtang

<KSMT>»

LR B F AR
3R Adenophorae Radix 12
P S Liriopis Tuber 12
Ay Polygonati odorati 3

Rhizoma
Eii Mori Folium 6
ik &7 Dolichoris Semen 6
KAit¥ Trichosanthis Radix 6
S Glycyrrhizae Radix 1
[1{eie & % Oldenlandiae diffusae 24
Herba
fil iy #x Argimoniae Herba 12
i Houttuyniae Herba 12
TN 102
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U2 RPMI 1640, fetal bovine serum(FBS),
dulbecco’s phosphate buffered saline(DPBS-A),
acid(TCA),
trypsin-EDTA,

trichloroacetic sodium  dodecvl
sulfatetSDS), 3-[4,5-dimethyv!-
thiazol-2-v1]-2 5~diphenyl-tetrazoliumbromidet M
TT), sulforhodamine-B(SRB, Sigma Co., U.5.A)),
sodium

tris base, penicillin-streptomycin,

hydroxide, sodium bicarbonate, formaldehyde,
lysophosphatidic acid, F(ab'):FITC-goat anti rat
sodium

Ig antibody, trypan blue, phenol red,
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Scientific Co.,

centrifuge(Beckman  Co,,
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UFX-DX),
Co., US.AD,
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sorter Calibur(FACS  Calibur,
U.S.A),
461),
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microscope(Nikon bright

microscope(Nikon, linear
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culture flask(Falcon, multiwell

Falcon), conical disposable
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6015, Japan) 2 syringe

Falcon! & MHsta o

camera’Nikon,
0.45um,

25m¢, Falcon).

filter{0.22um.
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ﬂ Add sample ﬂ
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Scheme 1. The experimental scheme f{or
cytotoxicity of KSMT on A349 cells
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of sample group

T/C(%) = X100
MST{(mean surviva time)
of control group

MBI H

53

) A {(chorioallantoic
membrane assay.: CAM assay)

- TUAOHRE): ZHIP-S incubatorol 41 B {k Al
Zth o] w incubator®l MEE 37-387C,
90% DL MRl mE Al sl vk o vl
2 QU BERE SZREONC] pEPRE o] 18T el Al fRrATE A
3-49 LINe A g g

- 3UAQE) ZyEIRe BwET

B =

223 X
12 55

i

2 FE W % KT2R FHo¥i Sml EHHEE
FH9E¢ d g ¥RUE 3-5ml AR Fehddoh
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et o ode ez #Hibe s #Me
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o g shgizd KEMSR O HaHE

#istel i a S Fegbg& $hm 2P g
742b 20cGy. 140Gy, 60cGyE 8 Mglsl o,
oluf # iy idose-rate)r 3cGy mino] Th.

21 FACSol o8 NEhd it sl

V) IR0E A LR RREE W

Balb/C 892l & 1102 stod gt WEim 3
Hl A# 08rg/20ge LMK 02miel =09

zonde& ol 8 ato] fEiviEata Mg % 31 A
¥ & g Balb/CE cervical dislocation™ 2 F
A7 i RS #Esl2 Scheme 2-3014 9k #
o e M WEES WSk sy R
B G E ] EEweRE Ca o Mgtel £

¢]#] & staining buffer® (HsACE fEiH &
WIE-S 100 mesh (Sigma)el &#i¥x F417] 5
AE gindoz shwd A HES BRS

t}  15m¢ conical tube(Becton dickinson'e] &7
oF 50 WiEste i WolglE MEmAT ® bk
EiEe sl 2@ waEstz 083 % NHL.Cl @#s
Wit 37T A 570 incubationAl #H ARMIKE #
mA Ak thAl 26 #HESFT RPMI 1610-10%
FBS2 5% 10%ells/m 7t =2 HEst v}
(2)  H#E EEwE
staining)
R S e
A, T BE MRS

Al -lo

(immunofluorescence

> BEE 0-4 CAM #His
i sle] PBSE 36

ZdEst % 5mf FACS tube
US.A 03m¢9 staining buffer® %1 vortex3t
#  ELr#(1300rpm, SministEch Zhzbel LK
#i#® Culture sup.& 1008 4 5mé FACS tubed]

(Becton Dikinson,

YWl ovortex¥ % 4070 DEAA e HEAHTH
{41 3% 1.k mfas 36 ik Ak #%,

Flab'WFITC-goat anti rat Ig antibody'Sigma,
US.A) 1100 MfEw S0uee Mehed 0500 FKE
a1, 3 dkaE 4 0.3mé staining bufferd W i
vortex3 # FACS Calibur(Becton
USA)E Tiretgrt

() A g

Dickinson,

geicol @ ¥ AMES  03md2l  staining
bufferel  i#diAl#  FACS  Calibur  tBecton
Dickinson, US.AVE o] &3] irataich 306
BO5000MM el Aifel St st modeiz Ti¥E
#stg e, consort 30 ZRI1HE o] &350 Ip

frét et Datag scatter (FSC)

¢} side scatter(SSC)e| dual parameter3 ©]-&3%

ke forward

dot plot el 4 448 A% i 00 M <2 small
lymphocyte 43 9 lymphoblast #E-& 478t
o] 2 %9 T cell T hellpvr cell, B cell
macrophage® H#i(gated, %)< Eiiligs .
Table 1. Monoclonal antibody used for
immunoflurescence staining
Immune cell types Markers Mongclonal
antibodv
T cells Thyl2 J13.10
helper T cells CD4 G.K.153
B cells CcDh23 J11d.2
Macrophages CDl1l1b M1/70

Flab'):FITC-goat

Second antibody .
anti rat Ig
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Balb/C mouse
Sacrifice of mouse by cervical
dislocation
Excise the spleen out
Spleen

Trunsfer onto a prewetted 100 mesh
stainless-steel screen
Cut nto pieces
Squeeze through the screen
Transfer to a 15 mé conical tube
} Keep it for 3 min on ice

Take the upper layer
) Wash 3 times with buffer
i (PBS w o Cal2+&Ngi)

Hemolysis with 0.83 & NHiCl

Adjust the cell concentration
10 5x10"  cells mé

m 10% FBS-RPNI 1640

splenie Leukoeyvie suspension

Scheme 2. Preparation of splenic

leukocyte suspension

Cell culture
Pool the cells into 5 m¢ tube
Wash 3 times with the staining buffer
Resuspend in 0.3mé of the staining buffer
Cell suspension (100y¢¢)
Add 80u¢ of the primary Ab
Incubate for 40 min
Wash 3 umes with the staining buffer
mAb-bound cells
| Add 30uf of Flab)2 fragment of
FITC -conjugated goat anti-rat Ig
Incubate for 40min on ice
Wash 3 times with the staining buffer
Resuspend in 0.3m{ of staining buffer
IF-stained cell

Scheme 3. Staining with fluorescein

conjugated antibody

MarmERE, mowEr 2 oo B E e vl
i\% 5.
Balb/C 4#Z pentothal sodium(30mg/'kg. =

Aok e 2 MiAEsI D vlEl heparinel HAAUE |
B E838(23G %14, Samwoo Co)2 L%

stod (M¥-& HRELBHIL M/ il FmEKE, iR

Finiott™ el #38te] Minos-ST2 st %

iy

WE
o
4) Bt ileurn
MR L

Balb:C 89le]l & 1102 &hod Weitds WS i
SHR oUFt 196mg20g-& ATk 0.2meol] =9

Yt # duodenum. jejunum,

ronded o] £&te) #1E FERE T, W 34
M AKE 0TS # Balh/C ¥#E 14U
WA A WS I B G, L Fe
B Efe S OB et o, 4 H) bk
KIOO%I R 40k3 % 10% vl 93 zawy

INBFio] 436 ok [Moiidhed 2 120§h) 5ok &
Tl e A2 S AR abepdlel sl
iy v B Reichert Jung)& el &3te] s Ul
Hepdo] QI8 Fetol=
3B U EefelE wtiuel
4Rl H-E :faphon
AR S 2

%

05 Sumir A E A Ea
ol B
A 1200 2 aRA1 )
st BEE
IRV R

A e, OB
#

Seto| g

m. B

S
puch

b ik 2 pieBH SCR
[] In vitro assay
. P383 kel ¥S MM GME W
P388 #ikkell ¥k i drE FEEel At 1me/me,
0.5mg'mé, 0.25mg/me @ Lol A7 EiMEfEe] 8|51
7y 97479 10486 109+t86%¢9 ‘fﬂm@’;‘iﬁ?*ﬁo}
LERY sl il A9 filthTable 2).

Table 2. Cytotoxic Effect of KSMT on P388
Cells
Conc.(mg/mf) Percent of control
Control 100£20.0Y
0.25 109+086
0.50 104> 08.6
1.00 972079
all Mean * standard error.

2. AB49 szkkol B Wiedat &F
ABA9 kKol HI Mifast: BolAME 1ng/
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me, 0.5mg/mé, 0.25mg/mé oA YA ¥ sto
7zt 972199 101142 101+32%9] 4 f7K
o] vt} HMiMamvt MR7F A9 sl (Table 3).

Table 3. Cytotoxic Effect of KSMT on A549

Cells
Conc.(mg/mf) Percent of control
Control 100 £ 6.80
0.25 101 +3.20
0.50 101 +£4.20
1.00 97+£1.99

a) Mean * standard error.

3. B16-FI10 #avkol ¥4t Ml SOR

B16-F10 s@#kel ¥8 Mifudivt g5l e Ing
/ml, 05mg/mé, 0.25mg/ml ol A ¥fMfEe] 2zt
92+6.37, 102£583, 102+£493%2] Hilpd: {£4R0]
LHER HilBa vt R 7E A9 A ch(Table 4).

Table 4. Cytotoxic Effect of KSMT on
B16-F10 Cells
Conc.(mg/mf) Percent of control
Control 101 £5.68%
0.25 102+£4.93
050 102+5.83
1.00 92+6.37

a): Mean 1 standard error.

&l

4. DNA topoisomerase I} nlx& &
50mM  MgCl, 05mM dithiothreitol, 5mM
Spermidine, 0.01% Bovine serum album, 05 ug
pBR 322 DNAS} E#F(lunit)Wt st #2 KER
& 20pe7t sA 3 RAE HEMEOR kot Wx
Z mete] B KBRS 205 A 3 AE R
°R 4y s pEdrh EREBE HiEso
BE BES &3 Figure 194 ¥ npsl o]
DNATHS JRHISH HEHS
forme & VElxki, DNAo| topoisomerase 192 B
B WS IF relaxed forme 2 & Ao}
oo} wjsl EEANE-LS- 62.5, 125, 250, H00ug/mé
ol A EEKIE S 2 topoisomerase 19 &t
o S EE YER A tHFigure 1).

W

s

Gl

e

thE-E  supercoiled

R form

S form

the DNA

of KSMT on
topoisomerase 1 from calf thymus.

Lane 1° DNA (0.5¢g) only.

Lane 2 DNA + DNA topoisomerase 1 (0.5 unit).

Lane 3: DNA + DNA topoisomerase [ (1 unit).

Lane 4-70 DNA + DNA topoisomerase [ {1 unit)

+ 625, 125, 250 and 500 pg/m¢ of KSMT.

Figure 1. Effect

5. HAMKBSLEC HE A9 Ml & i

1S58 S

AS49MIMEel  ohgk ML e 3 R
025, 05, lmg/mee] WX 1051532, 785%F
4.63(P<0.05), 49.3+538(P<00Z 41EHE Ue

AR AL Ao YElbt el (Table 5).
Table 5. Inhibitory Effect of KSMT on Cell
Adhesion of AH49 Cells to Complex

Extracellular Matrix

Conc.(mg/mf) Percent of control

Control 100 +6.25"
0.25 105+ 5.32
0.50 785+ 463
1.00 49.3+538"

a): Mean * standard error.
Statistically siginificant value compared

with control data (*: P<0.05, ** P<0.01).

[] In vivo assay

6. S-180°] B AFHS dfiltbel vAE A
®

MR EEMIL B S-1800] BiEd AF
A frtel A BEE WEstdd v Iy 4
H#(MST: mean survival time)old ¥WHREES
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18815, sk # MLy WS 2302 4e
vh, 4 fibbE 122% 2 vERS R Table 6).

Table 6. Effect of KSMT on MST and T/C

% in ICR Mice Bearing Sarcoma

180
No.
Group o of " \iSTday) T/C 96)
animals
Control 7 18.8 100
KSMT 7 23.0 122

Control: Saline-treated group.
KSMT:
/20g/dav) treated group.

Kamisasammackmundongtang(19.6mg

MAT 2 HH A%
g HE s CAM assayd
Aopst i, resgel il ZREN

T o 81 o
15 51

of A MAYEAN ST dhER 33962 At
W AT E Ydebd R Y (Table 7, Figure 2).

Table 7. Antiangiogenic Activity of KSMT by
CAM Assay

. o No. of CAM

4 3 selug/ .
Sample Doselye/ege) (avascular/total)
KSMT 15 5/15

KSMT: Kamisasammaekmundongtang (15

Jegg) treated group.

embryonic
and KSMT
groups 2 days after sample implantation. (1)
control (2) KSMT (15ug/egg).

Photography on

Figure 2.

angiogenesis of CAM in control

8. B16-BL6°l 2|3 pulmonary colonization #
HRCR
B16-BL6 B kg RHilkel st 21
UA Fis IS colony® Miwgol Al ¥REAf R
Mz 424 4.86fM, MR BEPIZLE RBEURES
THBT2EEM 225%2] 4B A P<0.09) i
P IR E ERATH Table 8).
Table 8. Inhibitory Effect of KSMT of Lung
Colonies in  CH7BL/6
with B16-BL6 Cells

Injected 1.v.

) No. of
Group ) No. of colonies
animals
Control 8 42.4+£4.86%
KSMT 8 31.7:5"/_2;“_
Control: Saline-treated group.

KSMT:
/20g/day)

Kamisasammaekmundongtang (9.8mg
treated group.

&+

a) Mean * standard error.
value compared

P<0.01, #*x

siginificant
P<0.03, **:

Statistically
with control data(x:
P<0.001).

L} Mg St MER
e RS L O I P v N
40cGy FES BE % 10U AEE HH
(9.8mg/20g/day) 3t IRBEM ] eii Al e
B SRR, NEOY R AT BSIRoE
o Mg 2A WA S cell event %7F L
wRrel wlstel ZA wiA AT, MEANS e

A

macrophage™ A9 WEh}A] ol &sted
#rio) AUt

HA T cell 81l A positive cell HHES 1L
WAL WAL, KSMT BHEHl ##% 39705,
1.05+0.2, 1.32+03e2 uEh) #mE el
o} 4iE#HS A Table &, Figure 3).

T helper cell #1tolA & positive cell t¥ol
%% 921+014, 5341013, 7960182 ieht
gl el HEM P00 Ae WmE vt
e}l 2 tHTable 10, Figure 4).
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B cell #{tol M= positive cell H#o] ztz}
63.071054, 43.38+10.67, 54.29=0.152 e ¥
MaFel Hldte AEM A=(P<000D UE #WE
LERW A TH Table 11, Figure 5).

Macrophage #{lol 4+ positive cell o]
zb7} 44414034, 1749+0.19, 243610742 et
Ll gpmREel wlake] 4 B (P<0.001) iy BmE
B9 Table 12, Figure 6).

Table 9. Effects of KSMT on T cells of Spleen
of Balb/C Mice after Irradiation

_ % Positive cells
Group
J13.10
Normal 397+05%
Control 1.05%£02
KSMT 1.32£0.3
Control: Saline-treated group.

KSMT: Kamisasammaekmundongtang (9.8mg

/20g/day) treated group.

a)t Mean * standard error.

Table 10. Effects of KSMT on T Helper cells
of Spleen of Balb/C Mice

Irradiation

after

% Positive cells
G.K.153
9.21+0.14"

Control 5.34%£0.13
KSMT 796018
Control: Saline-treated group.
KSMT:
/20g/day) treated group.
a) Mean 1
Statistically
with control data (@ P<0.05, **. P<0.01, #%*:

P<0.001).

Group

Normal

Kamisasammaekmundongtang (9.8mg

standard error.

siginificant value compared

Table 11. Effects of KSMT on B cells of
Spleen of Balb/C Mice after
Irradiation

% Positive cells

Group

J11d.2
Normal 63.0740.54"
Control 43.38=0.67
KSMT 54.29+0.15™

Control: Saline-treated group.
KSMT:
/20g/day) treated group.

a)) Mean * standard error.

Kamisasammaekmundongtang(9.8mg

© Statistically siginificant value compared with
P<0.05, =+ P<0.01,

control data (x ok ok

P<0.001).

Table 12. Effects of KSMT on Macrophage of

Spleen of Balb/C  Mice after
Irradiation

Gro % Positive cells
1P M1/70

Normal 41.41£0.34"

Control 17.49*0.19

KSMT 24.36+0.74™

Control: Saline-treated group.

KSMT: Kamisasammaekmundongtang{(9.8mg
/20g/day) treated group.
a): Mean * standard error.

. Statistically siginificant value compared with
control data (x; P<0.05, #** P<0.01, #*x
P<0.001).

" A
B
[
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Figure 3. Effects of KSMT on T cells of
Balb/C B:
Control, C: Sample).

mice after irradiation{A: Normal,

Figure 4. Effects of KSMT on T helper cells
of Balb/C mice after irradiation{A: Normal, B:

Control, C: Sample).

.. &3
| -
L B

Figure 5. Effects of KSMT on B cells of
Balb/C mice after B:
Control, C: Sample).

irradiation(A: Normal,

46.31(x 10"/mm*) 22

Figure 6. Effects of KSMT on macrophage of

Balb/C  mice after irradiation(A: Normal, B:

Control, C! Sample).

20 MHCEAY BEL

RogsR Mgt % HAEE e Balb/Co rmim
e} s el Ae EHAS 45+012(x10%mm’)
oldl wlsted HMES 1.0420.26(%10%/mm’)o 2
H73 R i R FEENF21.3610.09(x
10mmY) 2 M oFzre) MmmE MYy HEHS
DAk Mmoo bl M EEMFE 5969t
248(x10%mm*) el BlEte]  HMEETS 4209+
HA2s wstHen i
Ppel A% 4687+20.19(X10Y/mmY) 2 wmE B9
ou HEMS AT Table 13-14).

Table 13. Effects of KSMT on the Number of

White Blood Cell

after Irradiation

of Balb/C Mice

Group N?' of WBC 3 P value
animals (x10°/mm”)
Normal. 3 4500.12¢
Control. 8 1.04+026
KSMT 8 1.36 =0.09

a): Mean * standard error.

Control: Saline-treated group.
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KSMT:
/20g/day) treated group.

Kamisasammaekmundongtang(9.8mg

Table 14. Effects of KSMT on the Number of

Bied 4 AJHFigure 7-10, Table 15-17).

Table 15. Effect of KSMT
Proliferating  Crypts

on Duodenum

Counts 1In

Platelet of Balb/e Mice after Mice after 40cGy Irradiation by
Irradiation Linear Accelerator
Grou No. of Platelet. Surviving crypts
aroup animals (x10*/mm?) Injury Duodenum P value
Normal. 8 596.9 T 24.80" Normal 40.00+3.74%
~ +
Control. 8 4209+ 4631 Control 1943=3.06
KSMT 19.00+1.38
KSMT 8 468.7+20.19

a) Mean * standard error.

Control: Saline-treated group.

KSMT:
/20g/day) treated group.

Kamisasammaekmundongtang(9.8mg

3. Duodenum, jejunum, ileum®] #LEEKEHY) &1L

Phtig Rgt BEES wiES ) st Kat 100
% OEMS jejunum HMEHEANAM 20cGy, 40cGy,
60cGy M4 EENS T ENY vlsty
jejunum  villi9 M#%&e]l e 3 40cGy,
60cGy oll A 3= 15014 Be upep 3ol
jejunum villi®] fusiono] o] FxxEA KA Q]
MR FResy e vilh @2 ZA widesh

olell 40cGyE EE HMHREBOZ & % AR
& Estg =9 duodenum, jejunum % ileum #I
iAol 40cGy BH HEIES Z5 LRIt
H] 3l duodenum, jejunum %2 ileum crypts® gk
£ 1943£3.06, 19.20£238, 23861277 =4 K%
of UEIRtl E@mirelMT  HWEHA b
duodenum, jejunum 2 ileum crypts® @] 19.00
+1.38, 2533+£223, 239621424 duodenum}
ileumoll & S VAR ¥R, jejunume]
$ Mol Moz AA JebdR, fusionH o]
UERUGE crypts B7F AT @ HEREAA L
RS B &gol FEdtA RIL Mikel ¥
ofyt Wbl EEREEE olo) H|F FRY B &FE

Figure

Control: Saline-treated group.
KSMT:

/20g/day) treated group.

Kamisasammaekmundongtang (9.8mg

Table 16. Effect of KSMT on Jejunum
Proliferating Crypts Counts in
Mice after 40cGy Irradiation by
Linear Accelerator
Surviving crypts

Injury Jeiunum P value

Normal 36.00+3.15%

Control 19.29+2.38

KSMT 25.33+2.23 > 0.05

Control: Saline-treated group.
KSMT:
/20g/day) treated group.

Kamisasammaekmundongtang (9.8mg

Tahle 17. Effect of KSMT on Ilium Proliferating
Crypts Counts in Mice after 40cGy
Irradiation by Linear Accelerator

Surviving crypts

Injury Ileum P value
Normal 32.00+2.87
Control 23.86F2.77

KSMT 23.96+2.14 -

Centrol: Saline-treated group.
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KSMT:
/20g/day) treated group.

Kamisasammaekmundongtang(9.8mg

20 cGy

treated group

40 cGy
treated group

60 Gy
treated group

Figure 7. Histological changes of duodenum

of Balb\C mice after irradiation.

KSMT treated group

Figure 8. Histological changes of ducdenum

Control

of Balb\C mice after 40cGy irradiation.

KSMT treated group

Control

Figure 9. Histological changes of jejunum of
Balb\C mice after 40cGy nradiation.

Control
10.

Balb'\C muce after 40cGy irradiation.

KSMT treated group

Figure Histological changes of ileum of

V. & %2
e o] Mo SR KES s
Ao, ol AL HEHigol disld B#sE UHY el
A FE¥uy EER LHGHH sy o)ty
Ui e) s o SR B BUEM WY
n}o]e% Wy S ERE, MR 2 ﬂ’-mg
Lol ot EEAHT AdAS BES A
vﬁﬂﬂ@i M g o zM o] FoAjd o 16& ¥ il

M= ABBS) fURBESCl (X FE AR hiERs
Bpgazo] gbsiol wmagatA VoY e w4y
Mgl Bl o 2 B %mﬁ@ol BET Lol A
A zball A REM il 82 mEta, 1E 41t
sy 2 MY el o aﬂ KfZol EYIE HE
2] gen, IEmel MR MM ke
BZol sli, AGEMENI KES FiEe g2 &
4R WS UEhATHE fggel loP Y
ol A el tE AiE Aol <A
§>7> N HEEZ THAeY oln <EWHK
PV A Bl BE, IR W, RE, K,
SE RS, KRR, RN, RS L%k odel BE
Hol= s, My, B, KE, R, K% L,
i, i 5000 gy i 1Y Eipe
RS-
Rl A el HBEE GEAEMm, BEEET &
Mg, MTaE, BEaE 5 AN HUW Bhe
s A7) e &«tﬁm&»} R AT

ML, b
I, MEHEE T EARE HiE BBse %
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Fik 2 o] FrbA HHg EAY HKILFE 5
oz mpE

PRI A RSl MO RE T W
BEREE, FORLERE:, REgE 5o o
F LB EEMK] i BmEEACl R
7} oHa, FhEe BiY EBY B &
BwoR RHE 4 wel 90X, REHEHLES B
FE(Y RN KBS Rl s HAEA T @ IE
ol A Sl ol HIRMIO L, FTBE, AMKE
Lo I KE B, NENE WE TR M 2o
Wi K, AMERERE, mUNMERADR, fm
Lo HEEAE So) mifFoR Mdnt Y

ol@) s BIMEHIL WMWHMWO T FRAM ZE
st oz gl o % RS KA A b
B2 gkl 99 Yl #Eg iTshd
vebd Heloh'® meba gl @B Bk
pekel kol HiRstel REEES MibALOR
W oHE RS LAY I, BER R RO %
el RIPEIE BAATIT, Mol el mEol
g 7bd 2 R R EEES e
Proes) ghasm mE SRS hLoE BB
frela g,

Mg aHEol Slo) Mk —MQ Biedd
e Fipbel pwmmd, mEtgmael 98 k1
i, (LEMgkel o uEnko} #E, KHIEE
WS TOR ERE BEREGY KBS KE
A7Ee Hwezn S b o) %
e CEFES - KIESTNA BEIERS %
M E DRELP LY BARE E
Basrol EfEol VehE SRR GEshE B
0B EHEEANE T2 RRIBELY g
sHE 2 QP MR ot s
Fr} BEY AfKED, EE, REEE Mk
MR B MBS FURRCES BEHREIER M
P E FRMO T MU A sk

DRI B EFILE O] M #me ALY ke
o AWMW P, T, KL, KERS RBHE
B psted® " nE fge uEY XM Eol &
HEn Jom®®® yw mRgE @ik, B
Fogsta® ) 2@ meBmmel A

RES FKAR HITEE, HEFRESY T &
T EEE HARR, REEESAYT e,
WERES vF8 &8 ol wHEH"™ e
B R, W, F, sl tmiE,
BHIER Soll #EHEREHY mpEs Ham
AR, FUREME ST kIR, AR
= Oﬂ {ﬁ }H % ‘:}_52,64 ~ 6().69).

WA HUErE& RS e in vitrod A i
FE o omAnfaol ¥t ARBEEMAR, DNA  topo-
isomerase 1 assay$t AB49 JEFLY] & HH
e MR AE $E AHMEAD, in vived A
S-180°) BiE= ICR AHY A{rtt, CAM assay
g #®  mEEs SR, pulmonary
colonization assay® @3 HiERE KEE MEs
Hom, HEHE BIEA HE S AEsr]
sho] Jugtigol MgtE A M LKA @
b, mws b, ek, £, Finel e &
4 B gkt

FomaRe Bty getel e SRBEY
Dol old MM Mol P38, AS49,
B16-F10 59| #ekkol #3t MMy Meast
th(Table 2-4, Figure 1-3). °l& MokibzEKPIL
Bol T8 Mmoo Hmyol Mg
HEle @HEME, S, FURREEE, RS,
Dligsdste g Vol mgher AHA ek
Heol fENE e fiEEe Bola k3 ez
Azt

DNA topoisomerasex #HEAN DNA2] super-
coiling stateZ HEIsHE BZEZAM DNACIA dof
Ve it R HEe BAT MES vliig
Z, DNA topoisomeraset DNA$Sl supercoiling
stateZ FEstm 2M HE, HE F9 initiationd
MR RS Fo, ol MEEC) #HiTHE
Bhgol A %4 51+ DNA topological fHEHE BRIk
. o]¢}7o] DNA topoisomerases #iftlX
DNAZ2 o8 o LANSRE, 159 MEIRc
Wk, vl BIgel BETTT Sadid

o]2]gk DNA topoisomerasey 1 MEi#f ol
wal ¥ pEE o8Eed, 2 & topoisomerase
[ & DNA duplex?l 3 7}=& phosphodiester

ol :é}-

i =
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bondell M &1, V¥ $E& 4l DNA 7t
& o 6“3}-7'] EEA 7l %, Bodd 2EE
thAl SO 1990418 LIATZHX DNA
topoisomerase 1T AI#HE 2o I8 YA

DNA topoisomerase 1 {llil%= camptothecin® ¢l
o2 e gl Ao 0414/1).

oo huskih s HMA & FIIHE topoisomerase
[ assayvelA DNAYHS BHES #Hegh & iR
supercoiled form2 2 vERY I, DNAC] |
topoisomerase 1€ JMEEESH $MAF2 LT relaxed
forme 2 s o}, ool HeslAl Wikl 2%
Pl4ie 2 s fguifolAly BRI oR
&7 ol (TS MIEISHSE o Figure 4). o122 &R
=k o] topoisomerase [ ihYE £l
HIATE RSte] miiiee) WE R MEE kg

unit

o RN LUEARE vebd F UAE Aoz Moy
gyl e W FA LEYd doez wgl

v},

W sl glojA 7hE &
01 sle #HHEE MR E MHd
;Hﬁ’a}/] 8 in vitrool el AS4%E RSl B &
st E Sl W F AL Bl A Table 500 A
s} zhol MR EEML ISR R HERTS
mg/ml e EnEgol A 50.7% 2] U EILILE S JERY
o kA TR, METVIE S e] e
ol A Bel 337%, 39.7% BT Have g e
wh ok

S-180°] BiHE AFHES MAS L MWl
A EHERES GEER BEE % T LU 188
beld wjsted, ek EPI%E RREEES 230
2 AAIT/C%)7E 122% 2 VeEbY fgyshAl 4

it

Bl e 2 i+

4 A B

i

?:2_ CEB Y T (Table 6). ol HBHINZT BHig
gl gk sk BEEMLBY AaERERE

PES FIHSY HFES Ao mE KDY %
Aol g BRI nES Ao g

M4 # 1% (angiogenesis) & Hr4 M% (new  blood

vesselo] 4 pE e #Am @YoM odg
gEmAre NS HBse L wile
embryonic  development ¥l embryonic

g BREEY maeT

+76)
membrane®] F"™,

} ]F'}'? E{PFFEIUJJ Yl* Oﬂ 9\101 )\-1 Z‘lﬁ:wjo] L*

2 oS mIrE A e o

Lok MK e B E(growth)® invasion,
metastasisol] T BFE2 Felx s F &
< IKES HE MRS Eﬁ]lmn,a A7) #o7
FEG oM HESS HHYL EEWE N
OB R RIS, sAAiHel Sh&sE RS om
e A WREE F3kd IF A, 4 ’%ﬂfﬁl& TL
B opEEl S el m e e RIss ¥im
ivel BusA 9% PN J.*F:rlmtr: ERE
Imm LA & =zt 51, 2 NOoRLT EiE
A Bgtoh g M mAT o) A
WER, o e 2 Zh—’hﬂ w0y EES
o] i MES WMMmire 21 AlEE £9
I g5k eRE7E dojuA =g weks
angiogenesis2 MRS HIFSHE HE wHE £
Rogete g B 4 qlom WEERE 19714
o] Folkman™'el ¢J#§4 & o2 antiangiogenic
therapy 7t #riEHEE A3 shutel BEikdy THRO
ZH e LRZE B2 Wt olfo A gl
.

g2 SR fiseel de s o

Y

¥ screening L E2E in vivo B4

#2#:(Chick embryo)®] 3z (chorioallantoic
membrane: CAM)E o]l &% BEKEK i

(CAM assay)”'=t E7I14 # el #iE(Cornea) g ©l
£ 5t Cornea assay™” 9ol Intradermal assay®.
Disc angiogenesis assay®”, HCP assay™ %°] 4
th o]lF CAM & #8M9Y #/k 3-4UA) 4uE
= 4% (extraembryonic membrane) & 24 EHI

mEs e mEES Fiol WY & UM
mir BB HREHRY YES e NTE HE
Fted EES a2 #HHY £ dou HWey
BERE, pH, #tt Tl o2& CAME K#HEAI71A
U ARES FRY ¢ JoBR EBE 7] EHed
t}. CAM assay® E3 mMAFMEAG BEEAA

el (FHE 15 TR o SESA MK
Weol JIgIEl o) 33% 9 MR IIHMAEE 2
t}(Table 7).
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bidis (el e BimEmo=2A BI6-BL6
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