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( Abstract )

Effects of Bikihuan (BKH) on anti-angiogenesis

DaeJun Kim*, BongKy Park*, YeonWall Lee*, HwaSeung Yoo
SungSoo Han**, ChongGuan Cho**

*Internal Department of Oriental Medicine College, Daegoo University
¥ East-West Cancer Center, Dunsan Oriental Hospital of Daejeon University

Objective: To evaluate the effects of Bikihaun (BKH) on angiogenesis.

Method: We examined the anti-angiogenic effect of BKH in invasion assay model. We performed
proliferation assay, migration assay, tube formation assay and Chicken Chorioallantoic
Membrane (CAM) assay.

Results: In proliferation assay, at lower dose under 125 pg/m{ anti-angiogenesis effect of the
group treated BKH made no difference with the control group. But, at the dose of 250 pug/
m¢ or more anti-angiogenesis effect of the group treated BKH showed more effective as
compared to the control group. In migration assay, BKH did not affect migration of
vascular endothelial cell. In tube formation assay, at lower dose under 100 ug/ml showed
mild effect of anti-tube formation. But, at the dose of 1000 pg/m¢{ showed more effective
anti-tube formation. In CAM assay, BKH showed anti-angiogenesis effect at the dose of
10 pg/md.

Conclusion: BKH has antiangiogenetic properties in vitro.

Key words : Bikihaun; angiogenesis; human umbilical vein endothelial cells; basic fibroblast
growth factor

1.4 = G Vg £ Aol E ¢ AR
A= 2 GFS vAE 2otk 1Y FY
Zope) Aol o Fgel WEH EHOE o 800l Aok Yol GO A% A

WAIKRY s 2, AFAA AT FAbE 1136 At sty FAe e 6 3184
Tel : 042-470-9134, Fax: 042-470-9006, E-mail : orimedc@dju.ac kr



14 oHerersre=tE x| 2008;13(1):13-24 2HE - 2S)| - 019 - REls - sidde - =52

o] o 70%E Aol . 1Y A4 A FRgolt dudts fARETHY. ofd &
3 WS T4 3 FFAY Bk oy 4 ZAE HgoE H713h #Al el
g, %] Aojol= WA #HHH Uy 23A S, 58] Al o NEE &8
o714 & Aol 7129 N A2 T ok dFFozr I 53 AP 5& 4
ZAEH0) A7) Ao & iy HEY o 7|gko] WP YEF Ao o Aol
E 34, 2 23l 3gE ARA o) FoNE  HoF FeEss Hyty Bysgon, 7
g, B3AQ 2dodXe s dAstA 285 52 ReAE ol &3 A H7ISe] {9
of, o} A, 2A AT, A AE, A9 g S HYEIt deS B Sl
F714Q0 A7) dapl M dojuA|gr, ghe) 2 ATFE % HAE AEEHE H718H
Aolst A, A5, At A, A 1Y Zg g3 A4 Qm] FAE Hs] fletod, 29
= Azl N T BAAF 02 Z7)slthE Ao g W5 M EQ human umbilical vein endothelial
P mE 2% o), AL WABE el (HUVEC)C’ﬂ H] 718k A 2|3k proliferation
A= Aojet G AMLS =R okHo] assay 9} migration assay, tube assayS AA| SR
g g ¢ glom @ Aol glow tjEE I Chicken Chorioallantoic Membrane (CAM)S
o FF2 1 mi ol AFE & U] wE)’?, o]-&3t assayS AlYote] Foldt AHAE AU
g3 A dAE T #H 7ol e ol Eiske vpelth

AHAY 5 o 9 Aoy ¢y Hd™dd F

AL oA oF dol oA wWRe] dstor d

AE AdASE o Ee o) . A3y

gelatinase9}  Zo]9ke]  AAAFL Folkmano)
angiostatin, endostatin 17+ o= wd =78} 1. 2| 2
3 e,

B
A s EAEPEY AN AZE

o

39S SFES ol gsted AT 3,856z H]7]

Ak EIt vty BuERY, €F 5 & FAFEEE 12805, T 6d0g, ST
2go] oAl E Fd YL FAsele 480g, IF 320g, ARl 240g, WHE 160g, <
Wt oy BaEdn” AF 160g, BIA} 160g, <17 240g, A7} 80g, <
BRI Mgl A5 ARl SeRIE A 6dg, IF 6dg, WE 329 T TFE AL
<BHEAM>o] AL AFH oW, g, AFEF 9F 64ge 77 HMEE SRS o
Fuh O, 3, ARl wWEE, <k "Al oW AAHSA, 80TE 67 B #A R
AR, A%, &7, oF, WE 5 3% dE & wE Resio Agsdt ddd 18
2 FAHe] AT orM “pfgrolst <#E A3 o]BAEL 3,000xg, 3087 Y4 Eedt
o Agy AFHAE, A $500 A o AASE G YAES T2 AXSA
A A7PF Auke dojee Zog o A& HFHOER IAFE AS 13.2g9] WIS &
9, goels # 2x Bal =3 ggo] A7l B3 03gY] 3T FEFES 47 AxEd ol
£ Mok ARA ke AR o5de  EFsle B Ay AT FEES 93



HIJIEH0| Al A0 OIXIE 210 15

20C HAstAA ARGt
2) AN & 7]7]

2 A7l AR A % 7171 Geladn
(JUNSEIL, Japan), PBS (GIBCO, USA ), 96 well
plate (SPL, KOREA), BSA (ameresco, USA), bFGF
(Sigma, USA), (Cambrex, USA), FBS
(GIBCO, USA ), XTT (Sigma, USA), TAH (EF
2, Intralipid 10% (Freseninus Kabi AB, Sweden),
PMS (Phenazine methosulfate, Sigma, USA), EGM
media  (Cambrex, USA), EGM-2
(Cambrex, USA), Elisa reader (Mediators PhL,
Diagnostics systems, USA), Polycarbonate membranes
(8-um pore, Neuro Probe, USA), boyden chamber
(Neuro Probe, USA), Diff Quik solution (Sysmex,
Japan), matrigel (BD Biosciences, USA), 154 o] H
(SANYO, Japan), thermanox coverslip (Nunc, USA),
Image Gange V. 2.54(Fuji, Japan), OriginPro 6.1
(OriginLab Corporation, USA) & AM&-3}51tt.

heparin

singlequots

2. 2

1) M= s

g4 U3 A=z human
endothelial cells (HUVEC)-S Cambrex (USA)olA]

FHko} Jaffe WP o g primary culturedt 7l
= 15% Aztele] FY¥ F#o|EX EGM-2
singlequots, 2% FBS (fetal bovine serum)7} 7}
¥ EGM HjA A 5% CO,, 37C ZZOZ
stk

umbilical  vein

2) HUVEC proliferation assay
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3) HUVEC migration assay

Boyden chamber®] upper chamberd]&= 0.1%
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Growth Factor (bEGF)7} €901+ lower chamber
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4) Capillary-like Tube formation assay
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5) In-vivo Chicken Chorioallantoic Membrane
(CAM) Assay

124 (0gH) : EFANA FHE TS
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1. BKH2| HUVEC &40f o|x|= H&

bFGFE= 78e 83 34 %
i viv AR TFHA AHEEA L e =
ot} & ”?ﬂ"ﬂ*l‘: GFE Aste] dat U
I AEY FHe =3 F H7)ske of 7
FEE AL A3 125ug/ml SEAMEE o)
/3 S HUVECS] Z4& dAlsten H]718k
G -2 600ug/ml $ATE. (Table 1, Fig. 1)

Table 1. Effect of BKH on bFGF-induced
proliferation of HUVEC

Concentration | /o | VEC Proliferation
(ug/ml)
8 105.4+1.94
16 104.8+1.08
31 97.7+0.31
63 93.2+4.04
125 97.842.69
250 71.343.58%
500 57.5+1.42%
1,000 44242 34%

Values represent the mean+S.D.*P <0.001
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with bFGF | 100+8.40 | w/o bFGF | 67.6+2.48 |

Proliferation

120

100
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60 '\Ra

40 with bFGF
77777777 w/o bFGF

20

8 16 31 63 125 250 s00 1000

Concentration{ug/ml)

Values represent the mean+S$.D.*P<0.001

Fig. 1. Effect of BKH on bFGF-induced

proliferation of HUVEC

Lower dose wunder 125 ug/ml  anti-
angiogenesis effect of the group treated
BKH made no difference with the control
group. But, at the dose of 250 wg/ml or
more anti-angiogenesis effect of the group
treated BKH showed more effective as

compared to the control group.

92 u|7|g+_| HUVE migrationoi| O|x|=

B A3 XE bFGFE AZste I3 U3

°|FS Fe —? HVW}% o2 7}1]
HUVEC?] o=
A GABHA] 3tk Table 2, Fig. 2)

Table 2. Effect of BKH on bFGF-induced
migration of HUVEC

Concentration . .
% of HUVEC Migration
(ug/ml)
10 96.87£11.80
100 91.11£8.00
1000 95.40+3.25

Values represent the meantS.D.*P <0.001

| with bFGF | 100+4.39 | w/o bFGF [58.33+3.00]

Migration on HUVEC cells

B

100
80
60

a0 with bFGF
w/0 bFGF

20

1 10 100 1000
Concentration{ug/ml)

Fig. 2. Effect of BKH on bFGF-induced
migration of HUVEC
BKH did not affect migration of vascular

endothelial cell.

3. H[7]|&ke] HUVEC tube formationoi|

bFGF= 7483t E3 4 FAAEA 2 AF
oA bEGFE AEsA] %™ HUVEC tube A
o] AYZ o]FAXA] AVt bFGFE A E]5tH
HUVEC®] tbe 3JAJo] 2 o]Fo& & & Sith
H]718ke] A= 100ug/mlEENME ke tube
A Al a7t BYT 1000w/ nl FEAME 7}
g be P4 A 2AE UEPAITE (Fig. 3)

4. H]71Ho] CAM AlMETIO| ojx|=
e
B A= TAT Chicken

Chorioallantoic Membrane (CAM)¢] AlAEH o

A o HE dolry] 93] bFGFE Agdle] &
& YRS KT F BEe A nr)se A
S 10ug/nl 9] FEAA 70%9 FF FA A

a5 Jehholth (Fig. 4)
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BKH (100ug/ml) BKH (1000ug/nl)

Fig. 3. Effect of BKH on bFGF-induced tube
formation of HUVEC
Lower dose under 100 ug/ml of the

group treated BKH showed mild effect
of anti-tube formation. But, at the dose
of 1000 ug/ml showed more effective

anti-tube formation.

with bFGF (Control) BKH (10ug/ml)

Fig. 4. Effect of BKH on bFGF-induced CAM
BKH showed anti-angiogenesis effect at
the dose of 10 wug/ml.
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