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ABSTRACT

Study on Antitumor and Antimetastatic Effects of Samyongbakchulsankamibang
Sung-Hoon, Kim", Ki-Seok, Jeon™
* (Graduate School of East-West Medical School, Kyunghee University
** QOriental Medical College, Taejon University

To evaluate the antitumor activity, antimetastatic and immunomodulatory effects of
samryongbakchulsankamibang(SBSK) studies were done experimentally. In cytotoxicity against
P388, A549, SK-OV-3, B16-F10 and SK-MEL-2, concentration inhibiting cell growth up
to below 40% of control was recognized at 107°g/ml of SBSK. In Inhibitory effect on
activity of DNA topoisomerase I, the ICsp was shown 200-400ug/m¢ of SBSK. The T/C
was 154% in SBSK-treated group in S-180 bearing ICR mice. The concentration
inhibiting adhesion of A549 and B16-F10 to complex extracellular matrix up to below
30% of control was recognized at 5x10, 1x10® g/ml of SBSK. In pumonary
colonization assay with' B16-BL/6, a number of colonies in the lungs were decreased
significantly in SBSK-treated group as compared with control group. In hematological
changes in B16-BL/6 injected C57BL/6. numbers of WBC and platelet were not changed
significantly in SBSK-treated groups.

In CAM and in vitro neovascularization assay, angiogenesis was inhibited significantly
in SBSK-treated group as compared with control group. From above results it was
concluded that SBSK could be usefully applied for the prevention and treatment of
cancer.

Key Word : Samryongbakchulsankamibang, DNA topoisomerase— I, pulmonary colonization assay,
T/C%, Chorioallantoic membrane assay
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. # &

Mol e “EiLS MMEts EEMRIT o
7 fEkel o wETo WEMEKol Bl
o] MEIHISH WIS FOBN WY BIHM
el tEMoletn EaE™, HMEmiae Mg
s iTEpEEMC] et REEEET SIS
2 BEoHEY e uE BaEpd sde
O, e 19979 EEIA B SERSEE 1E
1BeE Eo] olo] 2rE AXFE HAKO
2 ZFEsol o] FEHe BRE A ¥ 5
Fr0] o]l FolA g}l

WHEBREAE B HAE 98 EEH
MiENE, B 2% E (apoptosis), fiEZE b (cell
senescence), A HA(cell cycle), #ED 1L
(cell differentiation) 2 #&EFEI(immune
modulation) 52| W#HRE @] &5 fuE
EEEES BEES RESARS | WaeE
TRaHagEk, (LEMERC) MO R M
MEACRE wHS e FiegEd oA ik
geoll 7bg ol EHE T o,

g o]E BEAURS tlEol Alge
E#MsT 28mol $ier Hio] Matd £%E
NAl MMLIE BERS, BEEEARIIE, AR
F, RIERME, HEEIEE S — kM EIfE
RS #Harsts mEY0) ol H2dlE muE
czre fEt pmEst? 2 (et
o} e BIER IEIECRSY Sl B
3 BIgEs} Leiey FERES) MATE D vk

B = gmel el BESt (W
fey el RN AR, R AT I
SnE" S (HrEER) U IR
=5 st LTRSS Mmsls kiEgko] A
Z EAE D ok BIERS mEGEdl ot
SRR, FhAE, MMAR, BT 2
EEmAE %oz maoned®? mEEde
MEmo 2 [ HIERESl GREHARE T 7}
2P Aol A EMARE AF ERY
ok @M E mMETFES Wik D
HrpPoll, AFEFBS RoOLBmE A, S%
RIS @A P, mEne Hrdl
ERSA HERASS, YA ME W &

Wol b pstbkol wiele & WAL
PuE R 9} cisplatino] W3t EIfERE MGIRR
2 &S o, BRNOZE BE MK
HAHOZ HNT & aE HES #4579
ul7b 9l

BH LS R Y <K ERAE
RA>AA  “EREEN BEAYE BIRE K
BT 2B RARE g Mg W
g o et MRE Lk k2 MEIEBo
2 Q% Bl A Aok B A
TN Wz K70 HBEED HEEEA
=9 e S, w0 Fomsp
, 20 & gl MEe #yms
MRS EEEIHRS FURSRES WES b
7b AR, ol ulEl Rk A sk
< ey 9ENE EEY BEHRY B%
3 BEEILEONRS ) Bkl WET Ei
=3

ofol g BB Aol IELTL, &
JRE, ETEMTER S ke B eoltiom
sel yuE 2 FUER BUEE ERWoR
geRst ), B mAiRcl e MfEdtE,

e o

" topoisomerase [ &M HIGIEA, sarcoma

180 ¥¢+ 4471k, A549% B16-BL6 fEtkol
e MfE HIEER, mET EEFH, b
FEK MERR & WEstd JUREkS
AEFAD v FEEIE ERE U7

& sE vlol i

Io.

i}

1. ¥ %

DB W

e Mt 4539 ICR(International
Cancer Research, U.S.A), C57BL/6 %
BALB/C AFE BELEHIERTAA Bha
o HERE AZMA BEMERIAR &h&m, =
#ER Coodt &5 Fydl fHsst =il 22
T2CE A& MFRSIHEA 2 HAM HBRE
EiEol EMMEAIZ % BB FHIYE

2) Wy

A OERY FAS g KBS s
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wARBEOl A Al KRS AS (A
slgom, Ehel NAES < HEEHE>N
A" BEAES RO T sk KRS
o & H HES ot At

Table 1. Prescription of Kamisamyoungbakchulsan(SBSK)

B & # 4 B R
ISI Atradylodes Rhizoma 5.625
A Hoelen 5625
AN B Ginseng Radix 5625
B Glycyrrhizae Radix 5625
.3 Discoreae Radix 5.625

FA ks (1) Dollchoris Semen 281
Tl Nelumbinins Semen 281
BRI Coicis Semen 281
" Amomi semen 2.81
IR Platycodi Radix 281

BIfLE & Oldenlandiae diffusae Herba 8.0
e Houttuniae Herba 6.0
fili s Agrimoniae Herba 6.0
e 62.175

2. 07

A. Pigst %

1) &kl 8k

EES ZEAoEk T e 28 ~#(124.35g)
S &% 3,000m¢ round flaskell ZEiEsK 2,000
meet A 9 o MEHEE HAEAIZIAL 2
Frid 59t mEsle) JEaEd K-S rotary
vaccum evaporator(Biichi 461)9% A JEE
#iatdal, ©] round flaskE® -84C  deep
freezer(Sanyo, Japan)ol Al 24K5fE E<F S
3t freeze dryer(Eyela, Japan)® 12 &
Wi mkaste] 49.9g9 MKS Ao, W
2 Bste ST By HEekl = 4
gk BmigAA HAIN o, ikt
HERFol = RPMI 1640 free mediumoll &%
A A syringe filter (0.22¢m, Falcon)® &3
o] {# st

2) iile Rk

In vitro MEFME WA= P3RIATCC
CCL 2190 mH“miE@eket A549 (ATCC
CCL185) sk, SK-OV-3(ATCC HTB 77)

PussERE, SK- MEL-2(ATCC HTB 77) #2

fff 2 B16-F10 melanoma (ATCC CRC
6322)% ffiH3IG=d olEe HWEBEKS =T

130

L-glutamine©] f&3¥ RPMI 164085#0] 5
6C AKiliol A 304 jnilste gAY
fetal bovine serum (FBS)2 10% X &3}
19 HiaE(penicillin-G  107hinits/ streptomycin
100mg)®+ NaHCO3 2g< FEpnshe] #ikshsd
=3

3) P388 watkol Wb MmimaiE e

Wi EEgol A logarithmic phased] =
gk P38 MiRE A7) flste]l EE 24 R
fiel  36~37CZ MWiEd mediumeS ¥
culture dishol P388 il 2~3X 10°cells/m
WL = JEste] 18M HEAZ %, 9
08~1.0x10%ells/m¢ 2} 7 == P388
file BREWS SFESY. MR BB AX
10%cells/me) & 10044 96well plateo] 21
AUEHE HBash7] ulE doll kEdbol B A7
Il 2047fH sonicationdt % HBE 0.25, 0.5,
Img/mls ] BER e AR 1002 i
o] HEAROZ oM, HER well2Vn
=B MR BMRIBER RS ¥ 37T,
CO: incubatorol A 48R k3% F MTT?
ol o)sle] HEBE FHEsHA

4) Ab49, SK-OV-3, SK-MEL-2, B16-F10

FEdkel e MiewE wE

Solid tumorel] g fAHEHME-S 19894
EEe BBl A e in vitro
FUREEE S BEst7]  sistd BlEE
sulforhodamine-B (SRB) assay #2& {#iH
St Th #AR olE MIRES EEol A
a7l 98te] trypsin-EDTAS A o2 [Hf#%E
o ZXRE HHAIIIL, 96-well flat-bottom
microplate (Falcon)d] well®d fMilagor 2x
10717 B 28 BFa. RFE MiEs
2 CO; incubatortBoll Al 24B5MH] 3% 38t o] Hf
b Aol ffaFAIZl ¥, mediumoll #EB1(0.25,
05 Img/m)E HEEE FRBRES Mgt
S0l E welldl #£4 2008 YolF L ThA
48R Bt #EEES I ok sptE sk #iol
0.22mm filterZ JEiaste] HE S HEWREE
ferret Atk ot A 48R HEagol
%, #% welldl mediume KEIE, 10%
trichloroacetic acid(TCA)E welld 100u04
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fudkel 4To A 1KR FoF HEsld #Mks
< plated] ®te Aol BEEAZAC. e
Lol B & plate® EZ 5~63] kiEsto
dol 9l TCA 898 FEas BESD =
oM Fe BV I8 @gEAZT &
3] ke platet welld 250109 1% acetic
acid Bl 04% SRBE =9 %6 BES
mstel 304H MEE REestz oA 1%
acetic acid KO Z 5~61 yEiEstel MR
HEsA &2 SRBE BEsAY

g cell plateE2 A FlONA kR
A7l & control® O.D. (optical density) Zk
o] 520nmelA 0.8~1.0A(BNKE) Ftel H=
E —EFE 10mM TrisE 3RaEks & 5
W g 520nmelA 0.8~1.0AMRNEE) e
T3] EDspt e AUt

5) DNA topoisomerase 1 assay J5u:2?

Tl ¥ DNA topoisomerase I+
calf thymusol A, pBR 322 DNA¥ E.coli C
6009 A freEll® ASZ topoisomerase [ {H
F ICsoate 2437l A8 relaxation assay
E EHistgw. Topo [7EMS WES Liust
Miller?] ##:*o] wgtth %, 50mM MgCl,
0.5mM  dithiothreitol, 5mM  spermidine,
0.01% bovine serum album, 0.5¢g pBR 322
DNA<F Bl unit)?F st 8 RERS
207y A 3 AL HWEEoR mEe R
#E fnete] @ RKEWRS 20wEA 3 AL
ABEHOE 3t o]E2 37TCNA 304M &
F23lh. FIES 2% SDS (sodium dodecyl
sulfate), 20% glycerol % 0.05% bromophenol
blueE ®WEST B S5UE Hnsty RES
#EEA 711, o] TBE running buffer
(50mM Tris base, 50mM boric acid, 2.5mM
EDTA)Z ¥ 1% agarose geld 7]4
TS ¥ % agarose gel® 05uz/mle
ethidium bromide ¥ AA 1G5 Y,
R TolX BEE A2 U scanner®
st EHE N=2 mEAc ol topo
19 1 unitye 37CoAA 3045/ KEAZ o
supercoiled pBR 322 DNAE 100%
relaxationS S = BE &S Fkdd

6) AS49, BIG-F10 #abke] K ik HE™

A549, B16-F10 M= cell culture dishel
monolayer®. A= % Ml BES HEistH
A 7)Yk e 2% FBSZ gk s
of $EEAIF 96 well plated 2+ wellol 10048
4 7}ek(5x 10%ells/well). ¥ 0.25, 0.5, 1mg/
nl BES FHEE =9 5B 100E etz
5% CQq, 37T oA 533t ol MM #% K
RS HEANIIL 96 well plated] vlES
2% FBSZE yEiisst vhd 24BR #5#EA 27
SRB#™ | lste] wigte] Bo] i MMM
& #lgsiadoh

T) RlisE RGN fEA BIE

(1) Pulmonary colonization i

In vitrool A ##R3E3ESE B16-BL6 Hilif i
e HEg AT F #RAPd oE
MRES Bl i A 3t 71 2138t
trypsin-EDTA BHoZ MEHISZHRH 7o
BEA A HBSS ®BWoZ Mol 2x10°
cells/mé©] 52 MRERERS TEITH
18-20g?) CH7BL/6O Ml EHK 02mS R
Bk Gttt e Bl6-BL6 s
BAES # 24BfR FEl 18 1EY 12mg
/20g/day®] FAEE HHABEIK =od 4T
A RESHA THH H zonde® {FFASIA
o st AT SR 21 #%ol cervical
dislocation2 2 FHIEAZ b2 BAIESIS] fifiol
HE WAR colonyE BT

(2) AR mhthigel Xl @28 e

C57BL/6 A#E pentothal sodium(30mg/kg,
FTUAeh) o2 WifEst 2 Y2 heparin®] £
A= 1EH EHEEE3GX1Y, Samwoo Co.)
2 0 FRSIY Mm-S HESH R /M,
EIIEREKE Finiofk™ o #3te] Minos-STZ
W 7E 3 53 o

8) 1M ZEC MHIER HIE

(1) In vivo CAM(chorioallantoic membrane)

assay38,39)

-1AAQBIR) @ ZHEIS R A WL
Al Ak o] wf RIS BEE 37-38C, &
Ee 90% Lk #MiFE=s BERZ MERSA
th Arlel M QORIE" FkPie] mEHiEe] 1

= 26)
A=
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o Z2 & W ¥ KFoZ Hol¥i 5ml
EHSEE 798 d OE ¢79E 3
T PolliATh. ZhiORo] mREHA @ =
RYEA] S 7HE f8 HS
T ol o2 FIEE T UA 1BE
Al A, :

-4EABHKE) © Xk air saco] Y=
E(FA] 79 ddiF)ez A% 2-3cm
A7} HF windowd Wi ZiEiez &
gE Z WS fE HISR 9 thA
EEAZAT AnE, B windowE He FH
ke 9IRS ZE ZHNY 22 S H
ez & d 3 A= HAE EoY
Atk o] W ZHAAVFIL dFom HolX X
BEE FYATE Zhiiol& windowE W
< o HAAAFHe sl miFel Hole AL
Fok e,

-SHAMASAIE) : o] Kirl =W CAMo]
HxEn, 7 Efo] 2-bmm AKX Atk AF
S A3 BHEE, dgd) Hd & 4%
2+¥ thermanox coverslip §9] 10ul® Hol
ma i clean bench¢tollA Tk of 7)o
thermanox coverslip2 7F$l2 Zet 4%453k
o] clean bench¢tel UV ol @A overnight
ANZ ZHRIY f8 HYds 42 Eojuxn
CAME ol &Q1% £ Aoz WEFo| X
2l ¥ thermanox& HF S ZA2HA 4%
2 oA frE HAdew @kt ojuf ARgs}
=7, 2, B 5L 0% ez EEst
o fFERSz, AN AEE sy
loading® wWvlo} 2=3le] ALS3IAT 7)E
ERBAEL e ZdHA =& +
93t ALEt .

-TRAAGSE) @ 78 HAS B2 EoU
Aok HEHEEZE  intralipose(fat emulsion)E
Iml &1, 7|XE AASF § CAMY =
otz #oyol AT olu A wiglo] F
A mES BES & AJT EHR=
intralipose® BFEATUWE mEFo] GAA &=
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E EEstAT. #lEge] 8¢ RIS Jide
2 ik REshach

(2) In vitro neovascularization assay?m

Afe) BRfEAN A B EIR RE A
(HUVEC)A A RS mEFHE NEME
ECV 304 #ifEe] mES A7 71884
Schnaper™ %9} ko] #:3le) basement
membrane?! matrigelS ©] &3l FimE
RS FEI Ice bathkolA 96-well plate
o] matrigelS 504 2o]F Tt} matrigel©l
gel¥t & AHE HEE 37CAA 30&90A4
A ZE Aol o) EEREE S incubationd Tt 1%
ot ECV 304 fiiflg #E AlojA Welld 2X
10%ellse] H =2 @} #HE A ECV 304 #
f8E Matrigele]l ®9 9%6well platec] %I,
ECV 304 #fifiuol ¥ MinsEdt #4s &
SBSK 0.25pg/miE vtz EES D, mEF
W EE®HES PMA(phorbol 12-myristate
13-acetate) 8ng& M ECV 304 MRS
e BERCRE stod KERIFIE Matrigel? ol
A ECV 304 #ifge] #mEol UEHE &
& BTRMES TR mMBEWR FEE
Pl A T

9) S-180 Mol HE £HFH WE

ICR vk JgReNe 7HH #HEd
sarcoma 180 #MiEE fEKe A FHsto ®
By SH4AEHAEKE m3) 400xgZ 20
Bl oEEste] Ml ke oA S8
B OMME RS SHEE SHAEKY B
AA A BOSEES RERS BRES #®
EAD #HKimERE BMmAFIE sarcoma 180 #
e HEtdch R—3 HkeZ 33 #hiHE
3 # hemacytometer® Ao 107cells/me2]
BE7 H=E il BHEKS 9EX o B
W< 01me® JEREPSO BhaEstdoh. BHE
# 24KFRIEE] & TS 8vlElE ElEsiydh
Hble AMAEKE BRANA KREBKRA2
mg/20g/day)-& THE § 4Tl RKiFste o
02mi¥ oE LEEZ Eg dmstgen
HiEfd e AEY AHAHKKS KHEs
tf.  AFH(T/C%E  H£B SR
protocoldl SR E Rl whet HEsisch
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. ERNE
A. miEt BER
B In vitro
1. P388, A549' ¥ SK-OV J@kkol 3t @

P388 bkl ¥ MladmN EBmAAME
0.25, 0.5, Img/m MEENA %% MMERFR ]
104+51, 85146, 51E21%E Img/md =HiE
ol A vE 30% LIE Ml RES HHEa
3(Table 1), AS49 sarkel B+ MmpEHES
025, 05, Img/mé BWEANA &% MiEKER
o] 82416, 69125, 44+36%2, 0.5me/ml ¥
B LLEolA 30% LhE fEdlie BES e
901 (Table ), SK-OV-3 kol %3t
TS 025, 0.5, lmg/mbol A fMEEL R o)
#£4 93E£40, 71148 58124%=Z 1mg/mle]
o R 309% LA fEANE MRS W
g4 (Table O).

Table II. Cytotoxic Effect of SBSK on P388, A549
and SK-OV P388 Cells

C A204 A2E A 38F - (333)

Table M. Cytotoxic Effect of SBSK on B16-F10 Cells

Concentration

(mg/mt)

Control 100£6.5 10036
0.25 108*15 93+14
05 76126 83125

1 25%29 58£25

Concentration ~ %Control vs %Control vs %Control vs
(mg/mé) P333 AB49 SK-OV
Control 100+0.2 100£2.1 100146

0.25 104151 82+16 93+40
05 H+46 69£25 7148
1 51421 4136 58424

1 30% o)} MEHEES e RE

3. Ab49¢t BI16-F10 kel ot Hiz&iHIE
HR

A549 fifEel cHE MIEHEIE WS & &
R 025, 05, Img/mee) oA &% 103+
49, 59+1.7, 35£6.7% 2 0.5mg/m #E Ll E
olM 40% LhE MMEREE L HCRZE JER
AI(Table VI), B16-F1041 ol Hg i&H
ik #ES ¢ R 025 05, Img/me] Fimol
A &% 108£15, 76126, 256+29%=2 1mg/
mee EREEANA 70% LLL AN EE I %K
RE YERHATH(Table V).

Table IV. Inhibitory Effect of SBSK on Cell Adhesive
of A549 Cells to Complex Extracellular Matrix

Control: Non-treated group, 025: 0.25mg/m¢ SBSK
treated group
05 05mg/m¢ SBSK treated group, 1° lmg/m¢ SBSK

treated group t30%0l 4 MMEE B

2. B16-F109} SK-MEL-2 kol 3
igkd 3

B16-F10 kol #$ MifgsmtS 0.25,
05, lmg/mt EEEA ztZ 101£18, 849+
14, 4425T42%%, 1mg/mee] g ol Al gt
30% LAk sEffE BRES #%istH 2(Table
V), SK-MEL-2 ##kol ¥ Miemse
0.25, 0.5, 1mg/m¢ ¥EEEIA Z+7} 93+1.4, 83+
25, 58+25%2, lmg/me WEEENAY 30%
PLE il BES MElst S t(Table ).

Concentration % control vs % control vs

(me/md)__ A549 B16-F10
Control 100£6.3 100£6.5
0.25 103£4.9 108+1.5
0.5 59%1.7 76+2.6

1 35%6.7 25%2.9

1 30% ol #uE B L BRE UERD BE

8. DNA topoisomerase [ o "X+ 2

50mM MgCl,, 0.omM dithiothreitol, SmM
spermidine, 0.01% bovine serum album, 0.5
vg pBR 322 DNAS} B #(Qunit)$+ mdled #8
RIERS 207y A 8 A& HEHFeZ
BR ARE ete # RIEKS 205 A
3 Ae REWo=z 39 FEHS HEA.
Arldss Hhstd BE EE &R
figure 1914 RE uke} o] DNATHS A&
3 B d¥E supercoiled formo2 o
El%t 31, DNAC topo-1& A &3t HWHREES =
¥ relaxed formo 2 @IEE Tt oo EE)
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FERER-S 625, 125, 250, 500ug/ml Lo A
BEKFHOE topo-19) &S I 9ot
(Fig. 1).

Lane 1 2 3 4 5 6 7

Fig. 1 Effect of SBSK on the DNA topoisomerase I
from calf thymus

Lane 1 : DNA (0.548) only

Lane 2 : DNA + DNA topoisomerase I (0.5 unit)

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

Lane 4-7 : DNA + DNA topoisomerase I (1 unit) +

62.5, 125, 250 and 500 pg/m¢ of SBSK

M In vivo
1. S-180°] #iEd A Hfrlbed vl A
= Bk

SBSKE S-180¢] #fid Aol 10HIH
O R # BE MmnE wEstdd bt
fEAksme® He #BE e HEHAMES
Febk BiE % 108 w73 #hsto 228
of 5 =t

Y £FEHEAA B MST+ 183
H, SBSK #H#f2 28302 uYEe, T/C%
T 154% 2 e (Table V).

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

MR E R HTable V).

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

Group No. of animals Number of colonies
Control 8 497+327"
SBSK 8 385+453°

a) : Mean * standard error
= ! Statistically siginificant value compared with control

data(P<0.05 )

2) EMmERES MR WX e AR

FHRS MM, IM/MERE &% 67%
0.09(10%mm?), 879.4+259 (10¥mm’) o™ K
A B Ak, mMREE &% 103
+0.48 (10*/mm®), 521.5+282(10%mm*)& =
gt olel WA SBSK HEATES EmEk,
M/ ECE %4 943+0.92(10%/mm®), 529.7
£329 (10Y/mm*) 2 Vel mkEn skl
= WEe vAXA &skcH(Table VI, VID.

Table VI. Effect of SBSK on the White Blood Cells
in C57BL/6 after 1.v. Injection of BI6-BL6

WBC

Group No. of animals M S T (day)  T/C (%)
Control 8 183 100
SBSK 8 283 154

2. fiE ER el X s BER

1) Colony B #ilol v A= ZH

B16-BL6 RS C57BL/69 EFFiE
EHS T 218 A HEi Mg colony
2 BEI KR HEBEFS 497x32701)01RA
=d WA SBSK M-S 385 4.53(71)
2N 225%9 HEMWJEMP<0.05) HimEiz
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Group No. of animals (x10¥mm®) P value
Normal. 8 6.710.09

Control 8 1031048

SBSK 8 9431092 _
Normal : Non-treated group

Control : Saline treated group after i.v. injection of

B16-BL6
SBSK  : 12mg/20g/day SBSK treated group after i.v.
injection of B16-BL6

Table VH. Effect of SBSK on the Number of Platelet
in C57BL/6 after i.v. Injection of B16-BL6

Group No. of animals (Xﬁ)i)i;i&;;) P value
Normal. 8 8794+259

Control 8 52151282

SBSK 8 529.7+329 -
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AR FIHIRCR
1) in vivo CAM assay
CAM assayE @3Sk M&EE HHRCEE
el AR RS 1071F 670l A %
TEEC MIHIRCR 7Y ERY 60%9] ETEE
TR E JER AT (Table IX, Fig. 2).

Table IX. Antiangiogenic Activity of SBSK in a
CAM Assay

No. of CAM
Sample Doselg/egg) (avascular/total)
SBSK 15 6/10

Control

SBSK group
Fig. 2 . Antiangiogenic Activity of SBSK in a CAM
Assay

2) ECV 304 fifell 913t lumen JER #H
R
ECV 304 MEMIES #4mE oAl
Y EE A = matrigel )l Al ECV 304 M
HE7F plating # 1-28Rol matrigel $ol
M3k 3-5HtMiol cell clustering®] s

mE Y s ERol BISH MR - (335)

—105#%10“ cell cord® Wpste M4 &
3t 12-18M5Roll = MRS
{#EHJI[L'“”O] WE 9 o, SBSK 250ug/
mE e EERIAME fig. 39A42 o]
lumen JZgLel #AHIHEE A& B ¢ U
(Fig. 3).

Control group

SBSK treated group

Fig. 3 . Photography of in vitro neovascularization by
ECV 304 in control and SBSK treated group.

V. % =

LR e TR Mol s pbsiy
YW oyt EFMHA WRIE & B
o8 Aet AE #HGE RHSL e M
o2 WEHE el M ARRE s

NEZE safgsior @ #iEE el s
BhfilEe ERRss @0 JFE
o8 AR PEg ZMD% JHE7t oS-
B, RS e 23 S
ML FHB ol WA ARiED
HAold REMe MiAae Zdglel Mk

2 to
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H5e dodRA EESTE RS U
I:]—Z),

WMEAEN A WTE KRS <HEEE>
of B AHE Qe WY EHEE
HE BREE A, WEE W S EE
J ERIHE B9 AoB 1 FEMUL ERI}
Zo] Yot kel EAAolojn Be
ol 2ot el A Bt (HHEER)
Wo] “ERBHIRE" %o #3ld, 22 ER
b ARG REEAA £ SRAE, BER
&, KNG 2 BE <9 et #st
BAEHE Ao Zastad® mo i o
o] FTRE WMl HITEke ¥Apgoz =
F EAStT AoHY. RS meEEfEael
wel aEEm, HEAE BREAR, BFAE
2 EHaE oz EadEd? mES
o [EEEHE(RAERE, et A Mg
Ho 2 Q3 KRNI M, B, ek, HE
2 EEIER SO BEEY GIEEEET
7t o) et Mol BERFAME
AR Ee A3 481 AT —HIZ &
BE B Batd BPewlide fErt
BEZ Uy E(ckiEel & E 1B
ks gE o) EF T shgth.

B R BOY <KFHEME
B> “EWMARE BEME BMEER
EMRZE KRTE Hebil e
BgEpro)etn WERE Lk E2 MEEHo
2 Qg £ FHE EAYL Yo BEY
t#e) EEp Hes K70 HIBGED) 3
#EAS, == quRokEs, #9e 5
BRRE % £0% BE Aokl B &Y
S kS MWREEOTES HUREEES W
45 wprh QA o] WE 2ok e s
FEES BEEsty] ddiME EHEY EHR
o AR BN ERENskTe Bl YK
ahc}.

olo] B TEHEIHO PUBMEE Y
BHlE flEsE, MBS, ATEEEHE mkd
B Mk A ) PUEEET  GEREE
A BRMOZ fWstuxt Bl EFI)
e},
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ZEOMNEINR TS BESIE #9Y HR
B PUEARR AZEE ERY SR,
Ehrlich &% 2 Walker carcinoma Hi&oll,
Mt EkESEE, BEICS ke, BE,
B %, FESERE, MERE LSRR Fd, Y
MRS HLES g, 2B FEEINE,
fSEE, B, TR %, GEWMYE TowE
off, fERES FhifE, W Fd, BEES IE,
kg, At S Es ik, fEE, 8
B, BB S, REES Rtk i,
IEEs EMEE £ AEEds #®e7t
.

ool EET o3 Y= MAE ZEFH
EINR S S B E S el 3 M
MM, topoisomerase 1 &M IEIEA,
sarcoma 1809  ¥/¥ ALk, AB499}
B16-BL6 @ikl We MiaF EI-(EH, mEH
B HELEH, FEER HdR S8 mEs
of JuET HiEE SEE AEIA

MipsEt HES EME KEINHE WE
3= MTT ¥W3# SRB HuE?Pe. (M3t
P388, AbH49, SK-OV-3, BI16-F10, SK-
MEL-2 #tkol BT Mfasits Westde
o], EFAMEMKRYT SRED lng/ml BE
AT 40% LA ES MEREME #EE
el A tH(Table I -I).

DNA topoisomerase= AlZW DNAZ]
supercoiling state® Ffist=  BEREA
DNAS A dojvtes HE, HE, JEsd A
g e wag™™ gkl DNAE
negatively supercoiled®® 1+=4l, negative
supercoiling® duplexed DNA helix7} @ 7+
71(under wound)dttE A& Erkdol DNA
topoisomerase™ ©]"™ DNA supercoiling
states FAEISIEEA, S, MRS initiation
9| R ] jaZ == DNA
topoisomerases 1 Ful|7]&o] wel F HE
2 EHFFed, I F topoisomerase [
DNA duplex® 3 7}=2& phosphodiester
bondoll A #1, YIETE ¥ £& H4dE DNA
7tag Fo2 @ntg A F BAARd
B2 g dAds
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A EHEolAE DNATHS B HERHS
K#4r supercoiled formo.Z YERGI(LD),
DNA°l topo-1& A elg HBEHFS =T
relaxed form2 2 E# % ATHL3). ool L3l
Al SBSK #2625, 125, 250, 500ug/ml
BEAA BEKFHOZ topo-19 EHS M
#isted, A 3 #7F DNA topoisomerase 1 ol
o3t el 5L Milstd FUBRHRE
el A2 B F 9 &dFg. 1), &
WO topoisomerase poison ¥ES FE I
mibHpEgEA A At FEMENT BRE
weetH = sk FRMBES ks
BEHAAE FRHIE & F Ao A o
S A o 3 s LESTn &
yeRIR=N

In vivoollAdl S-1802 o]&3F iy EExol
A= SBSKE 10¥€97 L0 s % BE
EBwE AlEsRAH, FEAEeE Q% BE E
e HEREAME &b B % 10¢€d #
A3 \insted 22 EF FLishe] HERGE
o] MSTE 1834, SBSK #&HE2 283U=,
T/CW(EFEH)E 164% 2 ZEW £miER
HEE VJE G (Table V).

MR R eR & Hfie ({His
o #2e] RS AR EN AX e
o2 A gote HolA, mESHA FaEEHIT
= il i3 EEBOE in vitrodl A A549
FErE<t B16-F10 kg ol &3t #H&HEo
s MMM EILEAES FESIE S
AB49  ERRE 05mg/me  BLEQ]  EE|A
B16-F10 s&#he 1mg/mée] SBSK iRl A
W HENNE MEMEEHIE 8E7T e
AtH(Table V), o] F¥o] A549 kol U]
3 BEEMACINER TS WEEMET HE,
g, B, Ak, L aRY, BRI, ETF
A 5ol 25 Img/ml mEEANAN 25% 7Hake
AEBEK A HIE R AT HwET AR
B Ao —FFoh

B16-BL6 JEiRE ol-&3 #EERoIAM =,
il colony#E Alitstded, SBSK #
EfEl Al 225%9] HEME(P<0.09)AE i
W EEE 29 ™HTable VI). ©l&9

mEEEAA e Amke /i BE AE
std=d HEERAA AMmRECE 8FE E
star /el gk Wk SBSK R EE )
AME Amkzb EAskal /el #Ehnste
RS REAT FEMHS AFHA &dth
(Table VI, VII).

MM (angiogenesis)S  Hi2k & (new
blood vessel)o] AfEE HANA BELE
A EEfES] MHEFER B2 E o] fFirste J1AY
(basement membrane)°] TEHE DIEEEY
collagen, plasminogen® %2 FEHERTFEON
deiA HHHY oI dold & MM
(endothelial cell)7} M2 MEHKS FE
#'8 (angiogenic factor)& &3 BHjst= A
oz Aok L BHT MIEES A=
HifE=Eo] solid sprout’} A7|a o]olA KK
o] WEMEE #ih(curvature)ol UoiubA
lumene] #£AC °lF HEMIEES BM
o] doju} sprout?] Aeo|7t WuEH F ol
24 HEToZA loopE HHEHA Hz
o] o migel sEA AP, mEHHK
& #9 piE(growth)® invasion, metastasis
of WIS BfEE d3A Utk F, B W
ES 98 NME2E #HmmnEe A4y Zo=m
FEIFo TN HEHS L EBEWS

CEEMiSlE ERE ol &8, EMiEel EAEE

Mz mES ol &3 TEEEEE Este W,
fii, W=2 Soz BH3A Hcob =Rz
male AEE Ham®Eel BHEA Lod
Ko mEe B lmm LES AEA
z3le], & Zozx HEBIHA EIT 2
Ay dg ANERE HMmEel BHREH, <
e 343 A =19, &850 #tiB
F M= fmmEe 1 HEE =9 A
T ZAF @k dojuA 9o’ ggA
angiogenesis®] AES HHEHE BE BEREY
F Jogge AL AT & o, HE
2 1971d9] Folkmanel] 98y S0 =
antiangiogenic therapy7} #EZiEHEE A3 3t
e #mkde FRYoRM B39 Lkz
B2 #grt olFoiA i Ak

o] i CAM2 %BHRe]l 4 3-4H A 4
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B+ WHHE(extra- embryonic membrane)
oS24 EFEMMES e MEES T3 &
A ¢ QoA mEBEH MR
€ v HTE viwsted #HES =2d=
AR e, & Ao s I 1071
% 6MAA MEHE MEZRE JER O
60%<] MR MEIRERE e
(Table IX, Fig. 2).

3 in vitrool A ECV 304 W MlEe 37
AmE R HEERAAE BERHAANE
12-18KfH ol = AES Zte EBMlLE o) K
# HiH, SBSKE #EdE BRI fig
7ol A of o] M WA lumen TEALO|
Hgesn wEB SAMD  ImETZE
MEEAE S YeEPH A tH(Fig. 3).

B Al ol Ml kol st
CAM assay ZolA mERENE sEES Y
Bl dog Rol HME MiaEMel flowA
MEFRS Mflsts HES 3+ & EE
St HEEINEONR T FiERE = EA
AJREMS RIRST

ke WES fRastd B3Ok’
< fEMiRel WE Mlemdge FAEAT
topoisomerase [ HZEFFAICl U3, A5499}
B16-F10 #&#kel Mg ik, & HE
2 s WHERAAN AES &REE U
EfUlo] J& WOl EAWEESS mwsia 9l
}.

V. #

1
a»

BEEEONRTT S PURESES RN
HRE EREMWoZ Yt B il
o ¥3+ MiEEEM:, topoisomerase I E¥#E #
HIEF, sarcoma 180 ¥3+ 447k, A549
9} B16-BL6 ftkoll 3 W& HILER, m
B HEEA, MimEsg sk S5 A
Edl] 33 722 RS AU

1. #iEFedE HITEAl A P388, AB49, SK-OV-3,
B16-F10 2 SK-MEL -2 &kl %3
10°%/me EREA AT 40% Ll o) e
BERE JERAT

2. DNA topoisomerase assay°lA™ EE{K
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o x DNA topoisomerase-19] {EMES )
sk i ot

3. Fise TpEBRol A S-1800] olAH A}
Holl dial AfFH(T/C%)7F 154% % HRk3H
A IERMRE JEFN ST

4. MRS HIEEESN A AB499F BI6-F10
ffEel ohel 05mg/me Img/meel ERENA
FEE A MiEMEEHE SE2E JEAA
=3

5. s HiHEERAA B16-BL/67T ©
25 Rl v)a] 225%< [l colony
TR E ERov, mggol e Bk
o} /MBS EEER] sl & skt 8l
At

7. CAM assay°l A& R 8ls] 60%
o MmEMHE HAHFHHEE vErWon, ECV
3040 3% FHamEHRAN T HERE I
gl lumen JEE-S #USHH T

PLES] RS Hol ZH@iiMumkli<
i E VR SCRVE o] iRl gl
EA T RoR BRE.
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