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Study on Study on Antitumor Activity of Kamisamchulsamja-tang

Seong Eon Kim', Hyo Jeong Lee, Hyo Jung Lee, Dong Hee Kim', Gyu Yong Song, Sung Hoon Kim*

Graduate School of East-West Medical Science, Kyunghee University, 1.Oriental Medical College, Daejon University

The purpose of this study was to investigate the effect of Kamisamchulsamja-tang (KSST) water extract on the
antitumor activity. The results were summarized as follows: KSST extract exhibited a weak cytotoxicity against HT1080,
A549, SK-OV-3, B16-F10 and SK-MEL-2 cells. KSST extract showed a inhibitoty effect on DNA topoisomerase | from
calf thymus in a dose-dependent manner. Also, KSST exiract showed antiadhesive effect on HT1080 cells but didn’t
showed on A543 cells to complex extracellular matrix. [n pumonary colonization assay, a number of colonies in the
lungs were decreased significantly in KSST treated group as compared with control group. In vitro neovascularization
assays, angiogenesis was significantly inhibited in KSST treated group than control group. In CAM assay, KSST extract
inhibited angiogenesis significantly at 15.gfegg concentration as compared with control. From the above results it was
concluded that KSST showed antitumor effect through the antimetastatic effect. So it is expected to be clinically heipful

on the prevention of metastasis of cancer.

Key words : Kamisamchulsamja-tang(#ntk#/it=F35), cytotoxicity, anti-adhesion, CAM assay, T/C %, DNA topoisomerase |
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AH 3], colonization F|EH, chorioallantoic
membrane(CAM), neovascularization assayE& &g EHEHA
A g §€ &5l 2o W o] gHE HUSINHA v 7
M E ZAAE Lol Hush= Hlojth

pulmonary

SER L

1 &8 X oA

EES Mt 4589 ICR(International Cancer Research,
US.A) W C57BL/6 AFE sH2alald T 4aolA] Sgitot 48
S AFAIR (AR SR =268 Co)9t 2 S50
FS6HL 42 2+2TE AlE {FAGHHA 2 FU0 44 g
Foll BEAIX & dEol A3t 2 dgl ALES Gz
thiEuiEtn 24 SHpEAGA] Flole] BHoled AMESIHe
o, JhAEAKIE Aol WS (BEmS 2408) ¥ 71xg
BR=FES 712U o] 7-siom,  F9 B2 ot
el ZT.

Table 1. Prescription of Kamisamchuisamja-tang

% B £ B B B &
A B Ginseng Radix 159
zZaF Ligustri lucidi Fructus 159
BT Lycii Fructus 159
BH®F Cuscutae Semen 159
g ot Atractylodis macrocephalae Rhizoma 109
R e Psoraleae Fructus 109
8z Agrimoniae Herba 6a
BAEE Houttuyniae Herba 69
BEREE Oldenlandie diffusae Herba 109
B =B 1029

2. Aol ZA

MRBR=FRY 28 B 20g)S 7 SRl 1
BF4 1,200m9} A B2 ThE 22121 B¢ 7G5l oAt
o# & rotary vaccum evaporator(Biichi 461)0llA4] E{ERIRFESIS
1, 0] round flaskE -84C deep freezer(Sanyo, Japan)oil4] 244
7+ 5Q) 2RI6LL freeze dryer(Eyela, Japan)=E 124171 52
Slod 29.45g9] BHE o], Ao E M xS AR &
UdAlole drjdigaol EHMAIA ARBSIHCH, AEEY
181Alolli= RPMI 1640 free mediumoll E3)A|H syringe
filter(0.22ym, Falcon)E o35k AFESITT

¢

Mo PA

m)~

3. AleF " 717

Al9F2 RPMI 1640, fetal bovine serum(FBS), dulbecco’s
phosphate buffered saline(D-PBS), HBSS(Hank’s balanced salt
solution), glycerol, bromophenol blue, Tris base, boric acid,
sulfate(SDS),  trypsin-EDTA,

penicillin-streptomycin, sodium

agarose, sodium  dodecyl
sulforhodamine-B(SRB),
hydroxide, formaldehyde, lysophosphatidic acid, lipopoly
saccharide(LPS), trypan blue, phenol red, sodium azide %!
isopropanol %2 Sigmaiit ®i, ethanol, HCI2 Merckif $i5,

- US.A),

sodium bicarbonate= Gibco B, glicial acetic acid= #HiLEE
5, DNA topoisomerase I, pBR322 DNAT Takara 85, &
HIS EZRAnt $5, intralipose= &+t 545, Tissue
culture coverslipE Nunciit RS &4 ERASIGCL #HEs
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), linear accelerator(Varian Co,
ELISA-reader US.A), FACScan(Becton

US.A), rotary vaccum evaporator(Biichi 461),
autoclave(Hirayama, Japan), Us.A),
autostill WG25(Japan), titer plate shaker(Labline Inst., US.A),
culture flask(Falcon 3024), multiweli plate(96-well, Falcon),
tube, disposable pipet(5m, 10m¢, 25m{, Falcon),
camera(601S, Nikon) & syringe filter(0.224g, Falcon) %&
St

(Emax,
dickinson,

micro-pipet(Gilson,

conical

4. M Zol

In viro AZEY &£FolE HT1080 YMEF (ATCC
CCL 121) A549 (ATCC CCL185) #|@t%F, SK-OV-3(ATCC HTB
77) Jd4eF, SK-MEL-2 (ATCC HTB 68) ZEAEF W
B16-F10(ATCC CRC 6322)& AI23IQ =), 01 wigale 2
% L-glutamineo] ZFE RPMI 164088K & 56°C 4=X0jlA] 302
2+ 7125k 28438117 fetal bovine serum(FBS)S 10% &t
SH 1% &) (penicillin-G 109} units/ streptomycin 100mg)
©} NaHCO; 2g2 H7lskd MESIFCE

5. A549, SK-OV-3, SK-MEL-2, HT-1080 &0l tigh M EEY
=5

Solid tumorcy thgt MEEHE 19890l 059 ZE A
TAolA] &2 in vitro FAEETE EFHBW] ol ukd
sulforhodamine-B (SRB) assay 02 A}23Ick

6. DNA topoisomerase I assay

Aol AHEE DNA topoisomerase I & calf thymusollA],
PBR 322 DNAF Ecoli C 600014 FeiE ALSE topoisomeras
1 Al ICoatE 2] Y relaxation assayE 41A|GIACT
Topo [&49 ZH2 Liust Millerd y"o] wWict F,
50mM MgCl,, 0.5mM dithiothreitol, 5mM spermidine, 0.01%
bovine serum album, 0.54g pBR 322 DNAQ} BEFE(lunit)2} 715}
o ZHISUS 207} A B AE WETCE G4 ARE
7tele] & dEAS 0= 8 AS AET2E 8l olgS
37°CaolA 3027 st vES2 2% SDS(sodium dodecyl
sulfate), 20% glycerol & 0.05% bromophenol blueE Zgsl=
29 548 Hrlol) WSE EHAIL, 01 TBE running
buffer(50mM Tris base, 50mM boric acid, 25mM EDTA)E &
S 1% agarose geloll W71 &S ¢ & agarose gelS 0548/ mé
9] ethidium bromide£HoA] 1A]|7FH=EQ0F @48, X}QJA TFollA]
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ARE HE S scannerE AMESl g4 WIEE Z-51990)
o] w topo 19 lunit= 37ColAl 300 WI2AIZ
supercoiled pBR 322 DNAE 100% relaxationg Fuljdle E4°
9 k2 uiTITh

7. A549, HT1080 f#k0] BAAA =8 &7

A549, HT1080 M| £E cell culture disho] monolayer= A1}
T AZ L& ZEGIHA 71T QA EE 2% FBSE &3
B Ui Kol HIEFA]IA 96 well plate@] 2} wellol] 100408 715H5 X
10*cells/ well) & 0.25, 05, Img/md ST AlEE -'_’;—Q_ i x] 100
HE 7IBEL 5% COy, 37°CollA] slUBIHC) 3217t & sl e
AAHAIZIL 96 well plateQ] HIEHE 2% FBSE AATH IS 244]
7HuiAl & SRBHo| 9ol Histol 8o e MEFE &
ATt

8. FH MojdA &g =x5V

In vitrool| A #2538} B16-BL6 B UM ZE Uslo] AMBS}
ct. &, @Rl ol MIES 4Fol A8 Asld
trypsin-EDTA §H O HAMHOZHE] EZ]A]AH HBSS XS
Z AES7} 2x10° cells/mio] HEE MTHBAS TIEQCh
18~20gQ] C57BL/60 HMREENE 0208 EPHEK FAISINCH
Ol B16-BL6 QM E S 0]A13F & 24X]7VEE] 10 1EH 24.90
ng/20g/dayS] A|EE Yzial@4ol E0] 4TolA BREHHA 7
27} Ui zondeZ AMESI AT EISIETE. Qolal 218 2o
cervical dislocation® 2 x|AIA]7] T} 71251 o Hol® &
AZ colonyE AAISIFCTL

9. BT Y AN WA
1) CAM(Chorioallantoic membrane) assay

CAM assaye 71E9] LEixl Wol 9l5led AABIRCH.
2) In vitro neovascularization assay“)

Q1719] eRdiollA} FEAERHR B MRR(HUVEC)A 7|45}
MEHE AR ECV 304 MilES mEe FHA717] A
A] Schnaper E9 @WHol #5l basement membrane®]
matrigelE 0|83l HME F& S ROt Ice bath $lollA]
96-well plateol] matrigelS 50u04) BoIFUCE matrigelo] gelil}
Ze YU E ST E 37TolA] 302014 THAIZE AlOlY) AIZFSQ
incubation3l{Tt. 1 EQF ECV 304 A E 5 AHojA] welle 2
x10* cellso] HEE 3lI¥r). $& 4 ECV 304 MZE matrigel
o] ¢! 96 well plateo] @11, ECV 304 A Zol thh M ZEY
HAKE o KSST 0.2548/ & SHIE ATicty, Bd¥d gd=
3[o)] PMA(phorbol 12-myristate 13-acetate) 8mgS XzIgF ECV
304 MEE QY thZEZOE 3§l A[ZHHE matrigel HoilA
ECV 304 Aﬂ:ﬁA Aol gse ZYS dARdngE A8
sl EuEY RFE BEOIAUCH

10. S-180 Ao it HEH] FF
ICR up29] HfERl 747t viakE sarcoma 180 M ZE

40t g Fsi] 2d® dUeAg,E Mol 400xgE 28
2}9‘_‘:!:"'?: l POEI Hl %75_ —S: Eelsiict —:—El%‘ HE AHE

gxﬂ% HYIE %§AI7]1 sarcoma 180 /H]:tmo
FoIdr). 5YSH W o2 33 MAE £ hemacytometer 2 Al
o] 107cells/m9] BT} HTEE ME BRAG WIEL o] H{H
S 01w EZuioll o]ABINC) o4 £ UAITMRE] 2t g 8
T2 iEsIMeh AlEE YEgSE &HAAH EHESY
(24.90mg/20g/day)2 U= % 4Col RESIN M, 02m% AT
2 1F7Y70 d4 BB en xFos 539 deiildaed
g FA5IH). YEB(T/Ch)e EEIL BHFRH protocold] A
28 AVl ukgh ARSI

ELER

L el Zoll tigt MEEHEN
1) HT1080 Qo tidh Ml EE4

HT1080 &0l chdh Aﬂ:.t%@ Aol A= 0.25, 0.5, Tng/
SIoA MZUEGO] thETol BId 212} 100.89+5.08, 99.83
+3.06, 86.42+2.08% 2 MEEA0] UENIK QIQIcHTable 2).

Table 2. Cytotoxic Effect of KSST on HT1080 Cells
Concentration(mg/ ml ) Percent of control

Control 1004243
0.25 100.89£5.08
05 99831306

1 8642+208

a) : Meanzstandard error, Control : Non-treated group, 025 : 0.25mg/ml KSST treated
group, 05 : 05me/ml KSST treated group, 1 - 1mg/ml KSST treated group
2) A549 oFFoll Tt MEZEL

A549 ol th$h xﬂ&.%@& 0.25, 0.5, 1mg/mt STOlA 7}
Zt 99.95+3.81, 97481351, 87.03t4.75%E MZAHEE0] UE}
U Al Z =Mool UERHA] 2EUTHTable 3).
Table 3. Cytotoxic Effect of KSST on A549 Cells

Concentration{mg/ ml)

Percent of control

Control 100+£375%
025 93951381
05 97.48+351

1 87.03+4.75

3) SK-OV-3 1ol thd MZEN
SK-OV-3 ol tigh MEEHS 0.25, 0.5, 1ng/md ST
Al iR ol BlE 247} 102.06+4.76, 98.85+2.08, 96.59+3.75%
2 HZEHo] LERNA] QRUTHTable 4).
Table 4. Cytotoxic Effect of KSST on SK-OV-3 Celis
Concentration(mg/ ml) Percent of control

Control 100+242”
025 102.06£4.76
05 98.85+2.08

1 96.59+3.75
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4) B16-F10 QZ0] I3t M| =N

B16-F10 QF0) THEH M| ZEAS 0.25, 05, Ing/ml EEolA]
2}7} 99634596, 97.15+4.03, 9.21+2.07%2 A TE40] LIE}
LIX] Q2QITHTable 5).

Table 5. Cytotoxic Effect of KSST on B16-F10 Cells
Concentration(ng/ ml ) Percent of control

Control 100+532%
025 9963+595
05 97.15+4.03

1 9921207

5) SK-MEL-2 Q}zol] thdh M ZEA

SK-MEL-2 @50l thst A EEALS 0.25, 05, lng/nt S50l
Al 2z} 98.711+2.90, 96.39+4.26, 81.93+3.07% % M EZEAMo] L}
ERIA] QirH(Table 6).

Table 6. Cytotoxic Effect of KSST on SK-MEL-2 Cells
Concentration(mg/ ml) Percent of control

Control 100+£496"
025 9871+£290
05 9630426

1 81.93+307

2. DNA topoisomerase 1 off x| @&t

50mM MgCl,, 0.5mM dithiothreitol, 5mM spermidine,
0.01% bovine serum album, 0.5ug pBR 322 DNA®} B F(lunit)
g 7isle] & EhSH S 20u07t HA O AS URTRE, G489
AEE 7Iokd & HISUE 0mEAH S Re AIRELE i
B8E S8t W) 5 HAIGY ARl Eg
figure 60il4] X HIQL Zo] DNATS A2l g2
supercoiled form2 & LIE} L, DNAS topo-1€ Azigh t]
2 BT relaxed form2 2 HEF ATt olof vlal 4T
AEHOE topo-19] EEE Aok AxBIACHFig. 1).

£

it
MU A &

o Pz

R form

3. R KW -

S form D il . J e Ry YU Ny

lane 1 2 3 4 5 6 7
Fig. 1. Effect of KSST on the DNA topoisomerase | from calf
thymus. Lane 1 : DNA(O5u) only, Lane 2 : DNA + DNA topoisomerase 1(0.5
unit), Lane 3 : DNA + DNA topoisomerase (1 unit), Lane 4-7 : DNA + DNA
topoisomerase I(1 unity + 625, 125, 250 and 500ue/m of KSST

3. HT1080 Q}&oll thgh B2t M g3

HT1080 AlZol tidh BRI R A&ola= 0.25, 0.5, 1ng/me
9] E5oll4] iR Fol Hla) 101.65+8.31, 100.26£6.86, 70.00+
207% 2 1ng/mS) TTolAR 30% ol ME RAHR EWME
UEHAACHTable 7).

Table 7. Inhibitory Effect of KSST on Cell Adhesion of HT1080 Cells
to Complex Extracellular Matrix

Concentration(mg/ ml)

Percent of control

Control 1004517
025 101.65+8.31
05 100.26 £6.86

1 7000+207

4. A549 Aol tigh 2AF A gt

A549 M| Zol tht AR Aslo)als 0.25, 0.5, 1Ing/nQ)
=LA tlEZo] Bls] 102121856, 91.44+14.16, 79.50+
1391% & 1]okgt MEZRAR R b7} LERGTCHTable 8).

Table 8. Inhibitory Effect of KSST on Cell Adhesion of A549 Cells
to Complex Extracellular Matrix

Concentration{mg/ ml)

Percent of control

Control 100+4.967
025 102.12+8.56
05 914441416

1 7950+ 1391

5. 51800} ojald YF9 MEH o] vIXle 3

S-1800] o[alg@ Aol KSSTE 10¢7t BF T &
AE &718 £H5IMG dl, B84SR Qs AE = o
Z2ToAME &F old] £ 110l FZ3] E7181 16Ye] I
T EACE. B HEYSoM uET9 MST= 13.25H,
KSST £oj & 22.38H 2 UEIY, T/C% 168.90% 2 LIENK:
t}(Table 9).

Table 9. Effect of KSST on MST and T/C % in ICR Mice Bearing
Sarcoma 180.

Group No. of animals MST(day) T/G(%)
Controf 8 1325 100
KSST 8 2.3 168.90

NGT - Baag

6. Mol viXlE &

B16-BL6 BEES C57BL/62] Bkl FAISH ¥ 215 ol
H &S colony & HETF 2, tHET S 56.624.86(fE)0l Bl
WA KSST BATS 26.97659(f@)EN 5237% #Ho] of
HMEHE HrKTable 10).

Table 10. Inhibitory Effect of KSST of Lung Colonies in C57BL/6
Injected i.v. with B16-BL6 Cells.

Group No. of animals No. of colonies
Controt 8 56.62+4.86
KSST 8 2697659

7. @BEY AAEH
1) CAM assayol] Q¢ EadY A

CAM assayE E¢ BHUEH dAaNe 480 ABE ¢
Bt 1070% 3700l EEHEE A A7 LUER] 30%9) €38
4 9AaHNE VERHRATKTable 11, Fig. 2)
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Table 11. Antiangiogenic Activity of KSST in a CAM Assay

No. of CAM
Sample Dose(ue/egg) (avascular/total)
KSST 15 3/10

CONTORL

Fig. 2. Photography of controf and KSST on embryonic
angiogenesis in CAM 2 day after sample implantation. Left panel:
Control, Right panel; KSST(15u/€0g).

2) ECV 304 MZol 93} lumen 4 ARG

ECV 304 ujmMxe A48y gdod tixFoMe
matrigeljollA] ECV 304 WulM|ZE7} plating & 1-2 A7kl
matrigel|oll BAMGEL 3-5 Aj7tol cell clusteringd] &4,
7-10 AlZdoll cell cordE FH5l G P FHIE oo
12-18 ARlle WA E 2= EAgdEo] 85N, KSSTE
718 A TolAlE
Ae 8 + UJrt

Fig. 30419} 20| lumen EHo] HAH=

KSST freated group

Control roup

Fig. 3. Photography of in vitro neovascularization by ECV304 in
controf and KSST group.

i &

ool ABHOE AldolslofiAle %f‘”f?i%, (CEsm, e
gy S0l TheE T Ao, 015 iR E0] Q20 oh)
2 AU LT BHS UERHO, 218 *ﬁﬂ%o ZE5H= 2
FHol R Qitt. solslMls Beke gg oro) Helo}
SRS “E7 7t SFAlUo| BEEA A xS olal, &
U, B, R, M, R, 'fia', VSRR, A
¥, EE QAR Zo) D EL RECE oAV g
Ch ¢hol oS AIBHOE AMolM Kk A5 XY, Bk 95
o] XY U o159 WEHO KR A5 YR s}
ol DIYHA 283511 oM, 5] ool Exo] Mat MAAE, th
A71Y ABOE HERCHs Hojx?, dREg &) xgRch
BRt) R B8 STRIPOEN UR A7) A5 EA
£ =2oslen £ES F1 UCk o8 YHATY tigo] A
2ol g U AW o83 B At BiEo] E419)

rr

9] 2t & AREHY &l W sl YAKIEH
g daAl7ie Aol it |7t guks] I L UArt
B9 7i2e) BR=FHS (WERT 2408) Y 71X
KERFRHLE Yool SHatEol AAIE T7ie SRiA
HEFASI FALUAE 27t olw] H1E vk J1eH, A&
¢l MFRBR=FHES YUEOE fAdol oln] 86ixl BA=
TEol wEWS ZH8o] U= =M #ye 7indle KIERR
ol REEA IS Adoltt. MKBAZFEY BREY
dsg AEEHE, AB2 Lo ASKH KETE BRLER,
ZSHL, Mg fo ARl Askel HE, A, &5, B85,
ZAFT FE Adl KR, BBESIL, &kt Bl
AslY #HFE, BFE 58, (Eo, |l #Eol Askd
Hit, &8, WE 45l FEES Bkd ASKH EHBIE,
R, LLESh= %9 Bagol ATt ke AIEEE fhol Al
EEE, HENR, ARERSIL, BEEEEE BAB/NR
ASIH AR, BEEESIH, (LBEE MfTRol ASH W&
e, &I, 1R, #EShe &80l A, B3] o] A7IA UE
2 oln| gt go] QIFE] 4E Yol SEH L JYoiP. 2
HPollX = olzitr 2R G530 Qd BIE HEOR, &
AARH ol REtEA ZS IRBRETFHRE AER g9 W 8
Hol avE 4EHCE HIHelaA} sidTh WA fumiEtt 3
ZHoM = & YAz gt AIZE4, DNA topoisomerase
I 4994 28 W 51800l thidt HYAEE 58 S50t
SRBHE AHESE & UF9] AEFY Frhide dgagFel
HT1080, A549, SK-OV-3, B16-F10 % SK-MEL-2 $Bikoll thsko
A EEHo] vjokslo](Table 2-6), MYIH O F NCI manualoj wh
2 Az=s4d Byt 71EXele uxA Eol¥ch DNA
topoisomerase= DNAQ| supercoiling stateZ ZZETOTZH #
4, WMHY initlation?] HEFMo] FEES T, olBigt HH S0
K@= ©AlolAl DNA topological EHE alZdds) o). o]
@} 2}6] DNA topoisomerase= fifiy DNAS] oiff 7iso] &
FHEOZ 159 AAAMESE Tk AR e B30t =1
UM, B ABAE KSSTE EFHE A2lsld DNA
topoisomerase &4 AXEE€ E7I5I¥Ct DNAJ topo-lg A
gigt x| HISKA(LS), KSST BoT2 sZI&EEog
topo-19) B4 S AAEIRI T, 100150/ M) 1Cs0] VIERG =)
(Fig. 1), ShabAElo] BatE20l ME ZoksiH SoM= A
Z 2 4 Ak In vivo 4801 5180 55 UolAde Aol
KSSTE 1097} A7 58t & 0|89 #d YEYLE FF¢
A}, 279 MST= 13258, KSST RojT-2 22.38H E LIE}
b{r/}(Table 9). Folgh gre) A& g4l ¢ MEy Egolu
& 71U 2R $2E g 13XAM ME
A &g AFShE ALE, 5L HolskA &7] ui&ol
AEEAQ YolAl Uehds EFolgt & 4 Urk = AL
€ 5228 o[ZA dhe AR gAY FY0] ol Holol
glsia] o] Foiirke HollAl k9 HE) 7174 £25HA sl
I PP, 2 AsolE olo) thEt AMOFE in vitroolA]
Ef7IZoA A549, HT1080 &HFoll tidt EAF AXZHEE, in

oo o
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vivool| 4] B16-BL6 UFE 0]2I3 M9 lung colony 84 A
g3 FHstE Ml FF3oH, A2 FHoIEE S B4
371 Y5l AFBE AL QUE neovascularization assay®}
CAM assayE Edl] EBEY AAEEE &F0ITh A549,
HT1080 A Zoll thet RAX A AglofAlE HT1080 hFFolAnh
1ng/mS) STollAl 30% DAL MZE BAF AXFHE VERAAUL
(Table 7), A549 A ZollAlE ioFst MEZRAMA] M7} LViEhsd
CHTable 8). BHH in vivo 43I0} colony E4 Aol viXl= &
HolaE AT uldiA] KSST FFEE 5237%2] HYFO)
ANFNE HYOZH (Table 10) FAHUE A7t LIERTE
FBEHEL AW Bnew blood vessel)o] &= Z2HF2
24 71EQ] HEWY HpdEo} EAlSk= 7| A 2Hbasementmembrane)
o] EHE AREFEQ collagen, plasminogend} 722 E40IXE
ol SgiAl BEXQ B5]7t Yol & Wil M Z(endothelial cell)
7t MEL dAFH9 FTE2F (angiogenic factor)E 85l OlF
= ACE AIFRIEY. 0|58 UBIAZEES ME dZ=d
solid sprout7} 7|1 oloiA Z¥Z¥9l WmA|ZFol| B
(curvature)o] YojLiA lumemo] ML o] & WHIHEEY]
Z4]0] YojLhA] sproutd] Zol7} E7iElo] ¥ Bo| 5234 2
O ZH loopE HHSHA HI o] XOE EHol] SEA Frth
Ot A JYE AF W LA E &S Al ol g
FHe WQT 3o, ol2H olE o183l TIE A7 WA 23
O Moyt 7isdiA ot ulgid EEFHES 99 BE
(growth)T} B (invasion), Hif(metas tasisjo] FIe+ TAE,
2 g9l XF PHE sHIZE olzist g Fde dAskE
antiangiogenic therapyoll thgh (77} AEQA JBHL AU
v} MA in vitrooll4] ECV 304 AEMIEE 0133 MEHK o
AAE 5HS thETOIA] matrigelod] ECV 304 REMEH}
plating & 1218 A|7loll= A E 2= EfilEC] EEE vhg,
KSST RojiFoll Al Fig. 3049 Zo] tiZEToll H|5I lumen
ol AXIECEH, gHold E4Eel AEY JdHAES
VERARIEE In vivo WHOZMH, cornea assay, intradermal
assay, disc assay, angiogenesis assay, HCP assay =293 gg
o] SEEEY A g2l ALEH I Ue CAM assayollAi= 4
Bol ARRE 2P 10BS 3EcA EFFY dREHR7 e
1} 30%2 @Y AHEaHE VERIRACHTable 11). o]H X &
AlE7} A ZEX0] pjekslil, ECV 304 WEA EE o]8¢ 48
2l CAM assayollA] LA E5& Ve F2, 8888
AAZAE 2] 71g g3Eel HIFLAMEDS HEEY
ol glowis LS dAlske EF'E B BE
419 dike guide ZAet B 5 Atk

olie] WEE FEEld BH, MEBM=FES ME=Y
2 oksIAIg, Bt )EldlA9 fiEEIEFER, lung colony FERLH
HfEF, ECV 304 REAM L CAM assay SollA gaxel 2
7} VERADL, MSTollA] 160% & L3St B, 2 A5 85
7185 gFolAgo] FQ 7IdBol g & + Utk okE
# U2 FH AMETHA & uf, & 2 A5 Hix
HEZo] et 77t APEjolor & ASE AR
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KRB R=F5Y SeEde dHCE FHeILAL 5
A zo] thEh MEEA, topoisomerase 1 Y URZEE
sarcoma 1800] THEF AZEH], A5499} HT1080 ol thoh HLA
AR ZE, dgdo] AxAE W SHEY Qg 52 58
KR vl o 22 ZE8 YUTE DNA topoisomerase
assayol A= SEQAEHOF A0l topo-19] &4 AXZES
UEIIRICE S-1800] olkigl HAE o] T FUMEAME
168.9%9] WEHIE VEMRITE SEQ)7ido) tist BAXA &
ol A= HT1080 FollATh 1mg/mee) FTolA] 30% o]4 Al
ZHEA JRAZTE ERAATE Bl6-BLéo] gt Ao AA
H oA = AR Tl HIsh 52.37%2] pumonary colonization &
A AAANRE UERIACEL E3HEY dxERelrE CAM
assayoll4] 30%2] AMEINE UERARAI, neovascularization
assayoliA= iR ol Bidl FAHUA lumen HHE XAI
T} 01230 ZE Hot 7Iu|AELAES QoA 9] Hold]
g 1 X Fol 87k ALE AlgEnh
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