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Effects of Dahuang and Soamsan on Angiogenic Mechanism
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Angiogenesis is a complex process involving a cascade of events that result in the
formation of new blood vessels from existing ones. This process are known to be essential
for tumor growth, survival and metastasis. There are a number of angiogenic factors
controlling the process. The present study was conducted to assess the effects of 0.1
mg/ml dahuang and 1.0 mg/ml soamsan on human hepato-carcinoma (SNU449) and
gastric-adenocarcinoma (SNU638) induced tube formation, proliferation and migration of
vascular endothelial cells (ECV304), and on expressions of angiogenic factors (VEGF,
TGF-B and PDGF) in vitro. In SNU449 cells, the expressions of VEGF, TGF-§ and
PDGF were inhibited by dahuang. In SNU638 cells, the expression of VEGF was
inhibited by dahuang and soamsan, but TGF-B was inhibited only by soamsan. In
ECV304 cells, tube formation and migration were inhibited by dahuang and soamsan.
The cell proliferation induced by SNU449 CM seemed to be significantly inhibited by
dahuang (78%, p<0.05) and soamsan (67%, p<0.01). However, the cell proliferation
induced by SNU638 CM was significantly inhibited only by dahuang (56%, p<0.01).
According to the results, dahuang and soamsan seemed to inhibit angiogenesis
mechanism, therefore they are thought to be a potential anti-cancer materials.
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o] el g ATE sk HITole
32 saponinT} genistein, daidzein, Labiatae S. revu-
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RPMI-1640 #iA], M199 HJA], fetal bovine serum
(FBS), penicillin-streptomycin, Dulbecco’s phosphate
buffered saline (PBS)¥} Trypsin-EDTA+ 5+ GIBCO
BRL AlE& A83}31, TRI reagent~= MRCA|%
<, sodium bicarbonate, chloroform¥} isopropanol->
Sigma-Aldrich A|&S& A&l el &3, oligo-dT,
reverse-transcriptase (RT) buffer, INTP mixture, 10,000
U Rnasin, MMLV-Rtaser= =5 Promega A&

Agigiet.
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2) MIZ HHS

Agke] 7kt $19k AlEFQ] SNU4499} SNU638
AEE FFAEFLYoA FYPetg e, 56°C
of| 4] 3027+ E&43HX71 10% FBS9} 1% penicillin-
streptomycin©] 017+ RPMI-1640 viA| & o] &}
o] AETAAL] HA=AQ 37°C, 5% COE H¥
% CO, viek7](Forma)oll A wieFslgict. Aehe] Al
A M3 AlZFQ] HUVECS] AtdEadw
o] AEF<Ql ECV304 AZ+= I EAAA &
okdtol 10% FBS2} 1% penicillin-streptomycin®]| &
o] 7k M199vi A& o] &-3lo] CO, vfk7]ollA] vk
sl wiFEl AEE oF 12417 A2 E Al
weFslolow, BXA AZe] Alfuit Alell=
Trypsin-EDTAE A-g3lo] AEE 7|25 E
o] et

3) CHE 3 At M=

st &gk IR A4 AlgHbgkar, B
¥ 100 mgmle] FEE 3% ZFgol £dAZ
% 0.2um-pore membrane filter2 oI}l o,
A Aol 22 0.1 mg/mld} 1.0 mg/mle] 552

L e e S I A
4) ECV304 NZ2| SHME

ECV304 A|ZZ 6wellol]l well & 1x10°705 &
F38le] CO, vHF7] oA 244 7F &<t wiekalsl AL,
i3t &qHitke] HEs=7F 247 0.1 mg/ml, 1.0
mg/mle] = =5 X |ste] CO, wijt7]ollA] 24, 48,
72A17F Fot ulekdt F hemocytometer@ Al E Q]
AEEES 2A3S

5) MEHHMOIXISO ANA SEas o
MEFSH (RT-PCR)

% RNA+ TRI ReagentE o] -83}o] FE3}9ic).
% RNA 3pgell DEPC-H,0 10uE EF3lo] 75°C
ollA 5E7F X238t 5 10 mM oligo-dT, 5% reverse-
transcriptase (RT) buffer, dNTPs (Z+Z 2.5 mM),
10,000 U RNasin, MMLV-RTase?} DEPC-H,O%
H7Vskar 42°Coll A 1A17F, 75°Cell A 5 F<}t vF
SA|A first strand cDNAE Al=zslgch A==
cDNAE 10¥] 3]43}o] Table 104 A A& Z+2¢



44 digeteteA] A7 A Al 2002

9] primer 10 pmole, 10x PCR buffer, dNTPs (Z+Z}
2.5 mM), Taq polymeraseS A7}sl th-53 22
27102 PCRAIRS AAIsH3ITE. VEGFSE TGF-B
= 94°CollA] 58 &]F °HEEAIZL Foll, 94°Cell A
30, 57°CollA 13, 72°CellA] 3027 wH-g-A17]+&

782 30 cycle HHE3F F, 72°CollA] 54 &<t HF
SAZ ek E=3h, PDGFE 94°CollA] 5%-7F Whg-A]

71 %, 94°CellA] 30, 62°CollA] 18, 72°CellA] 1
2 307 vb2 A7l A5 30 cycle HEERE &
72°Coll A 73 E]F HHSAIA FE Al PCR 4
% 10plel] Tris/Boric acid/EDTA (TBE) bufferE 4

T8 ¥ 1.0% agarose geldollA] A7|d5S AX

st 2] FA7]2 mRNAS W §H75 3
o1l ch.
6) ECV304 MZo| RHSM AH
Matrigel-S 0] 24 wellol] 300u1% £33 CO,
wek7lol| A 1A 7 FoF FehE2A]7]l 3 ECV304

AZE well & 5x10705 B35y 23 oS
e 299 HEs%7F 42 0.1 mgml, 1.0
mg/mlo] ¥ %% Xelsla CO, wikrlollA 184]7F
Bt A A w7 B T ARE Zdsic

7) Conditioned Media (CM)2| &=H]|

SNU4492} 6384 Z 5 6wellell welld 1x10°7H=
BFBIAL 2441 7F T CO, MG oA wlgE
st Aqhike] 2Es5=7E 242 0.1 mg/ml, 1.0
mg/mle] ¥ =5 A 2lslo] 48417k &<t 37°C CO,
mF7]oll A wekatict WA E A|ABI 3,000
pmol| 4] 1027+ A4 e’ ¥ 45dE 02um-
pore membrane filter2 o F}sto] CMOZ A&}
Art.

Table 1. Nucleotide sequences of PCR primers

VEGE Sense 5’ CTGCTGTCTTGGGTGCATT 3’
Antisense 5> CCTCGGCTTGTCACATTTIT 3’
TGE-p Sense5’ ACTGCAAGTGGACATCAACG 3’
Antisense 5° GTCCAGGCTCCAAATGTAGG 3’
Sense 5’ ACCAGGACGGTCATTTACGA 3’
PDGF

Antisense 5> TCTGGTTGGCTGCTTTAGGT 3’

8) CM22HE |
AH

El ECV304 NIIZ2| 54|

ECV304 A|EZZ 24welloll well B 1x10705 &
383 CO, HH°‘:71°1]H 24417+ £°P wfekst 3,
CM 300u1¢} 1% FBSE &-f3F M199 HlA] 200]_]1
£ Helstgrl. 48417 wiokg % hemocytometer
2 Alrete] AlE9] A5 24k

9) CMLZ2EE| FEE ECV304 MEQ| 0|
Al
SNU4499} 638 A|Eol &3} £GAHS = g3}

o] 53k CMeo] E NI o]Fol m|X &
odekg =As7] $13}e] denuding injury modelS
AHgste] AdE Aysldek. ECV304 AIEE 6well
o] well B 1x10°70S BFsl CO, wHE7] o)A
24A17F FRF wiFsE ¥ A& AlABEAL, 2~200
p Fholsl g o]dsle] 7tEE A & 1o
denuding areas ARl CM 2 m¥S EF
o] CO, wieF7]ollA 18417 &<F wikAI 7l %
o g Pt AXE sl

_?L
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10) SHAzZ

= A9 An= FHFX 9 TEARLE AR
95‘\—1—, =3} AgFate] 2ol= unpaired Student’s
ttests o]-&3to] §o)AS AA B

[~

o} g pak

1) CHEMn} AQHAIOl ECV304 MZQ| SAMof

O|xXl= A
ECV304 AlZof|Ae] i3t} 49Hite] Alx =
AAY A, 24A7 wkdS wlo] AEES
Z7 H]ﬂs}oi Z+7F 140%9}F 174% (p<0.0)E

Z7lslda, 48A17F wljoFdl-S wllol = oI A2l
L 116%, &G4 AT 115%F AEEo| =

HOM aE 247 ek A g
A|E AEFo] T2 85%FE thi AL
o, i%‘i A el el A = =gl vlaste] 27%
2§93 AI(p<0.01) A=A c(Fig. 1).

olgel Az Wz ALol ka9
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2) CHEFDE AQHARO| SNU449, 638MIZ2| VEGF,
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Fig. 1. Effects of the Dahuang and Soamsan on viability
of ECV304 cells at 24, 48 and 72 hours. Statistical sig-
nificance was calculated by unpaired Student’s #-test. *p <
0.01 vs control.
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Fig. 2. Effects of the Dahuang and Soamsan on VEGF
mRNA expression in SNU449 and SNU638 cells. RT-PCR
analysis of GAPDH was used as a loading control. (A) lane
1: control, lane 2: soamsan, lane 3: dahuang, (B) lane 1:
control, lane 2: soamsan, lane 3: dahuang, upper panel:
VEGF (vascular endothelial growth factor), lower panel:
GAPDH (glyceraldehyde 3-phosphate dehydrogenase).

3 ol Aqhito]l AGBYA 71l vX= ¥ 45

Ao 79 a4be HEldle W VEGFe Hd
N3, TGF-po| UL A==
S 3} x]g] Aloll= VEGFS} TGF-
g7} 25 wrEE gl o SNU638 A|EollA PDGF
oA As] Wkl A ekkrh(Fig. 2~4).
o] 732, SNU449 A Eol| A& tigho] A
3P AAJRAE] WS oJAlE, SNU638 Al
© ashibe]l AldAFAHAAES HHE
A= AEo]l des & T AAgh
Antisense-VEGF c¢cDNAY} VEGF$] antibody & ¢
A7 o 24 VEGFS| Wdo] A= ¢l &
%], antisense-VEGF cDNAE- & A]7]1 739 VEGF
o wralo] dAH o ZH A HIAAE FA TG
FHYAE A=)
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5
pai
(o
R}
=

oy
td
aly
=

A B
449 638

2 3

lane 1 2 3 lane 1

Fig. 3. Effects of the Dahuang and Soamsan on TGF-p
mRNA expression in SNU449 and SNU638 cells. RT-
PCR analysis of GAPDH was used as a loading control.
(A) lane 1: control, lane 2: soamsan, lane 3: dahuang, (B)
lane 1: control, lane 2: soamsan, lane 3: dahuang, upper
panel: TGF-B (transforming growth factor-f), lower pan-
el: GAPDH (glyceraldehyde 3-phosphate dehydrogenase).
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Fig. 4. Effects of the Dahuang and Soamsan on PDGF
mRNA expression in SNU449 and SNU638 cells. RT-
PCR analysis of GAPDH was used as a loading control.
(A) lane 1: control, lane 2: soamsan, lane 3: dahuang, (B)
lane 1: control, lane 2: soamsan, lane 3: dahuang, upper
panel: PDGF (platelet-derived growth factor), lower panel:
GAPDH (glyceraldehyde 3-phosphate dehydrogenase).
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(HIF)-1Y} TGF-BE AE@ed4 =4 xto]n 22
A7 A5AES doA VEGFE WAz
w3t & Ihf3] A Eol| fibroblast growth factor (FGF)-
25 TS w VEGFE] wHdo] Frlelgla, A
F o] Zhatoll A FGF-2& A8APA S F 239 s
ol = VEGFS] mRNA$} gkl o] uiedo] Z7}
stAer. v, VEGFQ] antibodyE > 213 uflol]
+© FGF-2& I3t @A £ FA2 Zhwato
Aol Aol A= et

upghA] EodFoll A= ¥k 8l &qhate] 7
7t Q19 AIEZHE] U= ofe] AFAHAQ
AEE FIAoZA AERPAY 71-el v]A
= °olE A ZE&& Adksle ez AsH
t}. w3k, VEGF, TGF-p 3 PDGFe| A52hgo
2 AR o] 22 5 7] wiitell o]ugt
o] QIAbE F ol 3 QIAE JAIFeZH 4l
@ gdo] JAE + gk AsHch

3) CHE D} AA0| ECV304 MES| FEEH
Mo o|Xl= g

ECV304 AlZollA 9] th3ta} &Qhike] AlE &

shol] mX& S WH3 A, dzTelAe

oA 94
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o 2 R
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A ZFo] E3}sto] Hfo] £ 3
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go] AstAl sl E gl om AlEFe] vt
2E 9o, £ ATl A Pk ¥
Astar M1 o] sh7] = ¢lk(Fig. 5).

A Zoll 55 HElste] 18X &<
Wikl ] mAEe] Aol Al AL SK-
HEP1 A|3o]| antisense-VEGF ¢cDNAE WA &
ull VEGF?| #1]7} #std 0. 24 o] A2
4, FHEA T Aol A= iek 3k, throm-
boxane A, T&Aloll Zgtsle [1S-(10,2B(52),3a(1E,
3R),40)-7-[3-(3-hydroxy-4-(4’-iodophenoxy)-1-buteny
1)-7-oxabicyclo-[2.2.1]heptan-2-yl]-5’-heptenoic acid
(1BOP)el SI3) WIHIAES] FrHA o F
o] A= e}
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0|Xl= P&
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ECV304 Aol 4] s} &qhake] Al 4
ofl X @d¥FS W3 I}, SNU449 A|E2] CM
= AElPs v W3 Helde Ax FAEC] 78%
& vkl control ol Hlaste] frolshAl oAl

Fig. 5. Effects of the Dahuang and Soamsan on tube formation of ECV304 cells. (A) control, (B) control, (C) dahuang,

(D) soamsan.
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°ow(p<0.05), 244 AT E 6792 T2
kAl A AIE A rkp<0.01). 3L, control T HHA]
ulk B3} positive control T-ol] B]zslo] A|Eo] =
Al Eo] E9kr) SNU638 AE2] CMES 23S ol
2} HelTllA = AEe] F4le] control woll B] L
slo] 56%% frolsiAl A= o (p<0.01), 49t
A Aol s felslA = g5t control Toll H]
asto] A= et E=3E, control 2] AE FA]L
positive controlZ} F-AFEE g~Fo| ) t}(Fig. 6).

Heparin F-AH22 Q] carboxymethyl dextran benzy-
lamide (CMDB7)% TGF-f2} PDGF7} 482}
Agtsle AS Welldozy o]59 LS oA
3Hi3," 53], CMDB72 VEGFissell Z3sto] hep-
arin®] VEGF;es % VEGFes - KDRE-& Aol A%}
3= A3 KDRTEAE &3l Az AEzE A
37 AgE e A waselen, R
oll th3l mitogenic effectS <} A&t et
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Fig. 6. Effects of the Dahuang and Soamsan on pro-
liferation of ECV304 cells induced by SNU449 and
SNU638 CM. Statistical significance was calculated by
unpaired Student’s #-test. * p<<0.05, ' p<0.01 vs control.

Fig. 7. Effects of the Dahuang and Soamsan on migration of ECV304 cells induced by SNU449 CM. (A) positive control,

(B) control, (C) dahuang, (D) soamsan.
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Foll v & S I3 A7}, SNU449 A2
CM<= AHelgt AzpellA] wiAat EF3F positive
control -3} oFF Z1E X glslA] ka1 cMEE X2
3t control CM 72| 73-$- wounded area® A|3E7}
"ol o5 AL #FE F Ak 2, o
S 24 Hele A5 Rl AE o]F
o] f-oJakAl A= ArkFig. 7).

SNUG38 A|ES] M-S A 2]dt Azboll A% positive
controli2} control CM 7-2] 73-%- wounded area@
AE7} ol o]FH s HEE 4 At vk
oll, k& Helgt A5 AlEE o]Fo] A A
= oubd, &9kE A eldt 7ol wounded area
2 AE7E 2594 o|Est As AT = Ak
(Fig. 8).

Thromboxane A, <+2xl|ol] IBOP7} ZAgtgto g
A ANI A E] FEHPAHT} o]Fo] A=Y
o, o] IBOP7} F&Ao ZAgtslo] &

ATE Aolel A A el wgel A

o2 Gk wal, o] AP AEE
Apol2] X% Z=o| gap junction®] J¥gkoz Z£
ol W AE7} o] sdele AEA SIE
S A=

weba B QT Az dFs &ehael €
8 ABAHHAAEY Wo] dAlslo] Hah
AT FH, olF U Fuyigel FAHoR

Aa" Aoz AnHch w3 gD LHol
AGRH RS e 4

STIEhE, olSo] Wl AEe] Sgxlst A3
she AL e s WAL AT A%
g ol AAow AR ALY Z4, o|F
3 Bnese] odaE Aoz ArH

Fig. 8. Effects of the Dahuang and Soamsan on migration of ECV304 cells induced by SNU638 CM. (A) positive control,
(B) control, (C) dahuang, (D) soamsan.
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