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Anti-Angiogenic and Anti-Cell Adhesion Effect of the Camellia japonica Flower Extract. In Do Heo',
Hyo Jin SEO” and Jong Deog KIM*. Department of Biotechnology, Research center on Anti-Obesity and Health
Care, Chonnam National University, San96-1, Dun-Duk Dong, Yosu, Chonnam, 550-749, Korea, Lab. of
Anatomy, College of Medicine, Inje Univ. 633-165, Gaegum-Dong, Jingu, Busan, 614-735, Korea, *Green Biotech
Co., LTD, Chonnam Biotechnology Center, Dongsudong 15-1, Naju, Chonnam, 520-330 — The Camella japonica
flower(CJF) extract was studied for their anti-angiogenenic and anti-cell adhesion effect. CJE-extract in-
hibited the tube formation on human umbilical vein endotherial cells(tHUVEC) with butanol extract
by 70.2%, acetone extract by 54.2%, ethyl acetate extract by 37.0%, chloroform extract by 21.2%. Cell
adhesion molecules were effectively suppressed at different concentration of CJF at 50, 100, 200 ug
/well such as for intercellular adhesion molecule(ICAM) by 5.9%, 29.4% and 52.9%, for vascular cell
adhesion molecule(VCAM) by 12.5%, 43.8% and 62.5%, for E-selectin by 7.1%, 21.4% and 35.7%,
respectively. Signal molecules of vascular endotherial growth factor receptor 2(VEGFR2), B-catenin and
PI3K are inhibited by different concentration of CJF at 10, 20 and 30 pg/mL with western blot.
Angiogenesis will be inhibited with suppressing NF-kB molecule resulted in signal molecules blocked
by CJF. CJF will be useful materials for treatment of angiogenesis related diseases such as cancer,

metastasis, theumathioid arthritis and obesity.
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A8 B A (angiogenesis) & o] F AR olye} 7]
b sgol} A9 AR5 AFAJNGHANE T2
Aeg 31, MEe F2=tE(cell adhesion)= o] Aol
ARERe YA Fog 4TS stk AR AYHL 7]
29 @M A2 o] WA E 4 HHoz,
gAe FAstn e WIARY olFdH AE T Y
(extracellular matrixECM)E §33l= F&, $4, d#oe
o B3, A2& ECMe| 84, LA XY B T &3t
A ol FolAn, old] g REEAN JAEATY FHl
ol& A3 “on-off” AR il ZAHE AT &
A o7l “ON” 2927t &5atd AYIA44e 7
G4E7 dojuH, "OFF” 29X E3ET HHZE oA
gk A e AMEAYYL Hlole] A, oo &
73 D T2 AaFZo me FAFHOZ ol F 3o
o, HgHogs o, SauA ¥g4d, FriElaA a8
oA e 79 FHoz vehda56] HEA Aol
A FME 8F9 FFol 4g5A X3t AE5E A
of AP FYAo] FEH 1 Yoi12] =G AHE AN
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#F 2 =989 AAE A% Z5HA FAolth 53] A4
Zd SlojM AAYAANFLE TEAEY 447 Holg
AAAE 293 ga40|0, Be FFo A4 FddA AR
B Axe 99 AP & Mol #AV Udk &
24 AH34,1021]. AN EBY P A= EF Y 2
A} BRAYAY A AL, SR ase dHEHas
o) A A, BAEATF o3 AR, @A7A 20747 o]
o] FAYA A7 ¢¥Ron, 1 F FAYWIAAE
AR A(vascular endothelial growth factor, VEGF)& B2
259 FHATAA EulFHy, FAd JMF 2EE 29Y
A A2 g8lA UtH2815). VEGFe F#FFHUA
(vascurlar permeability factor)2%= 44 gloed, 19 4
79 VEGFR-1(FIt-1), VEGFR-2(FIk-1/KDR)s} A%t
UgAzel 248 fusty 28 5448 /WA, T
o) A3 Aojo] Fajste AoE dA JAtH215]. ¢
YA Es g 7)5e 28 A2 889 34, 5 A
AYEBYR S FEE T8 A% soi5]. 53] &9
Z43 Aolg ANIRNAEE JATFLEA ZAAA F
otk meld AREAYN S dAste 4 AN
Aol #E8 o 742 2W X5 o]&d & U9
FHUE (Camellia japonica)e AT AEEA =
3 FI M= A ) fUME FE EE2
A Aol Bx3h) 7o JFo2 ARG AVE &
A WHZwe A=A et FAGeEE A



24 SE7bA EESHI JATH14]. FHRe
< W 6009 7hAel gelr, 2 & BYE 4E,
2o B3t Aol ekt euet A T
B (Camellia japonica)e] 1P 3] A& JF5o|m Hi B
F 5~7 PE7HA Aeted H1 18 vE A A YRR
Atk AF23 FEHE e F2 7HA oA £
o, £9 73} A7le Aete Rl gt 2gH C}E‘/} +
2 119 #3E3 #7] AlFste t5d) 48702 A
[17]. 2 7HA € e dA=Zd 144 2ded Xd
7h lon FeAoE ulsty dog o 3 3:%
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Human umbilical vein endotherial cellstHUVEC)-2 Young
Science(Seoul, Korea)oll A #-ofnto} AM2-3t ¥ 1, v e T75
Zelaag Agsdn wAE EBM2 ux|(Cambrex,
Hopkinton, MA, USA)E 7]&.0
dermal growth factor(EGF), basic fibroblast growth fac-
tor(bFGF), insulin like growth factor-1 (IGF-1), vascular en-
dothelial growth factor(VEGF), ascorbic acid, heparin} 2%
fetal bovine serum(FBS)& #H7lsld Alg-3gem, 37¢C,
5%9) CO, Hi g7l A ) st gt

23} hydrocortisone, epi-

Al=o| £&

S9E AlE% Fig. 13} 22| hexane, chloroform, ehtyl
acetate, butanol 9] §-7}&1] £M2 FAo] Y& ARH =
< £XE FE3 2gsigon, 3EAx A AEE A
Eaes
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Fig. 1. Fractionation of the Camella japonica flower(CJF).

A29 =4 A"

HUVECs & 24well plated 4x10° cell 4 #33}o] wj st
T AE7} 2R AP SEEE SUE gyds 25
& At o] & 37T, 5% CO, lncubatorOIIH 24 A7}
uj 9ks}e], trypsin-EDTAZ 3 2] % hemocytometerS A}-4-3}
o] Zolgle AE 5 Hotel s Nuste] 549

& gdsioh

AMEBINIT| Al3]

AR A A E[13]2 24 well-plate(Becton Dickinson
Labware, Franklin Lakes, NJ, USA)o] 150 ul®] matrigel
(Becton/Dikinson, Becton, NJ, USA)-& o] 143} A7 &
2zt welld 25x10'709) AEE Po] AXE B4AZ F 5
T 2382 U2 ool A5t 347 F tube
7 AW EFHALR 5WUS A™ste] digital cam-
era(Nikon, coolpix 4500)5 o]£-3}4] &3} t}. NIH pro-
grams o] £33t FAH tube?] Zo]E =A% anti-an-
giogenesis 435 Hotalyh

Enzyme Linked Immunosorbent Assay(ELISA)®0i|
ot MERE 24 EF(16)

HUVECs< %welle] welld 5x10°71 9] cell o] 5|58 &
Z+8}e] 2% Fetal bovine serum(FBS)E 3 7}3t EBM-29) ] o]
M 37T, 5% CO¢| 22 wjFated iz TLI}ES
WYt THE dYYgE FE59 =& 200, 100, 50
2 25 pg/wello] 5] A A7vska 2047F wjekst &, phos—
phate buffered saline(PBS)Z M4 % M XT3 Q2= &
3t7] $)3le IL-1p(Endogen, Woburn, MA, USA)E 5 ng/
misl SE2 YAshel o2 52 WEAA AR A

1% paraformaldehydeZ 7}t Ao 3057 vl
/\]74 AEE DAHAZA 308 3 PBS+0.5% Tween 2025
T 9 Azstz, 10% FBSZ 1417t &< blocking 3 o}, &
Y Z& A intercellular adhesion molecule-1{ICAM-1),
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vascular cell adhesion molecule-1(VCAM-1) 2 E-Selectin
(BD Bioscience, Bedford, MA, USA)E 10% FBS7} 371€
PBSe}l 247} 2, 5, 5 pg/mL 4 Fo 2417 FF 37T AA W)
oF & PBS+0.5% Tween 20 2.2 A 33} X, secondary anti-
body(Donkey anti-mouse IgG-HRP: Bio-Rad, Hercules, CA,
USA)E 10% FBS¢] PBSo|| 10008 & 4ste] A2oA 1A
FoF uk-S-A)A, ¥l A ef(western blotting luminol reagent:
Bio-Rad, Hercules, CA, USA)S #7letd 1217 59 k3
A7l & plate reader(UVM 340, ASYS, Austria)E A}-8-3}]
405 nmoll Al 235G oh

Westen bloting(16)

a) Chemical *&] 2@ VEGF A=

HUVECs& 100mm petri dishe] 1x10°cell .2 & E3}
WSS & Hazd] =2 FUE JEEE FEEE T
=92 st 2427 vl k3t serum-free EBM-2H} A 2
AFetn gz 2 HHEL serumE HUbshA] ¢ 5
overnight A|7] % VEGF(BD Science, Bedford, MA, USA)&
50 ng/mL7k WA A7kskel 37TAA 3027 93AAL
phosphorylationg WA37] $15te] ALE L8717 | 7
-7} vanadate(100uM)3} hydrogenperoxide(200uM)& H 7}
At L & AT E 24 Y2471 PBS+0.1mM NasVO:2
AHsn BYzpA7l lysis buffer(150mM NaCl, 10 mM
Tris-HCl(pH 7.4), 1% Triton X-100, ImM vanadate, ImM
EDTA, 1mM FGTA, 0.2 mM PMSF, 0.5% NP-40)E d7}st
I 2087 4T A vh& A AT). Scripper2 4 M IS 3]423)
o] micro eppendorf tubeZ £ AA 47T, 14,000 rpmo] A 10
Bt AR Eke] ¢l A e BCA protein assay kit(Pierce,
Rockford, IL, USA)& 2143t =& T8 ¥ VE-Cadherin
antibody(BD Bioscience, Bedford, MA, USA)E A&-3f im-
munoprecipitation(IP)-2 2 A] 31 9 o}

IPE 500 plj TP buffer(0.2 mM sodium vanadate A7HE
Y glA 50 pgst 10 ple) anti-VE-Cadherin antibody &
A7k8lT totalFL 1 mLo] §EE H.0Z #7138ke] vortex
3 F 4ToM 12 AZF ¢ wHEAZA BE F 20 plY
Protein A/G-agarose(Amersham Science, Uppsia, Sweden)
Z A7k & 4ToA 30 #3F ¥- F, 14,000 rpme] X 3 &
7H4To A AR st A5 dS A AT ths IP washing
buffer 500 pl& AHg-3le} Ald T LAt Fede
A A8t 50 ple] 4x Laemmli sample loading bufferE &7}
st} 95CAA 5 B7F £9 & sampled 7.5% SDS-PAGE
gelZ A7]%9F5 3 02 um nitrocellulose membrane(Bio-
Rad Lab. Hercules, CA, USA)=to.2 Aol At}

b) Protein 3}¢1
Ponceau-S(Markham, Ontario, Canada) A]¢Fo. 2 T3
& 391593 5%-nonfat dry milk(NFDM)E A-&o]A 1

AlZF &9t blocking g AAIE & VEGFR2, PI3K, B-catenin,
VE-cadherin(BD Bioscience, Bedford, MA, USA)&¢] pri-
mary antibodiesE 27t %€]3F ¥, secondary antibody<$l
donkey goat HRPZ 1:70009] H &2 #3417 & §3FE2
¢ ECL(Santa Cruz Biotechnology, Santa Cruze, CA, USA)
£ 0] 43 filmo] ZFA 71 A st} Stripping2 strip-
ping buffer ©]-&3}4 50Co A 583 Y3 F blocking s
A 8o

4y o 13

AYEE SN AN gt
FUEY JEg FE2E EYoR ANIAIHYA &
2 A% A7 butanol FEE0| 7

A Ao (02%)% 1
Bl 213, acetone Zo| 542%, 22]3 ethylacetate 0]
37.0%, chloroform 2o} 212%9] F94 AU+ AojES e
Yol U3 A FH £l butanolF-2 A G A4 H A A 2 A
Z2 538 Hol3 Y= Ao g HuHAY Hexane F& 3
3% hexane Zo| gel’del 2 Ho] £gste 2ol oYM
acetone F7}eta] gel& 59 & acetone & sampleZ A}
2319 thFig. 2(a)). HE TS AP Aol F3letA ol
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Fig. 2. Anti-angiogenic effect of the Camellia japonica flower
with different fractions(a), tube formation with the C.
japonica flower fraction (b) and control (c).
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A3 (Fig. 2(b), THE FEE°] FA7H cellS

o]l A Htke AL & & UthFig 2(). WA TR F=
B9 oge FEEL AR AL A A=
Ueht}, A Foid 4= gl A3 22524 3¢, %‘%ﬂ
o] A, Frixl2Ad #HdY 1 g}

422 1 $87ks40l v AoE U&FAE}.

SHAIH

SWlZ butanol *%%OI AR HAd o g 7}k
el o2 H o5 F2 4 HUVEGCsZ

elgto). g ZeA B
200 pg/welle] A & control
o=

_\LJ

AHEate] AES Flg

& vihst o] $uze ARy

3 Hmate] S40] A3 GE AOE ettt oA EH
Fuj2e) thpe ol 4o Re Aoz gays, oy
&AM ALY 5 Qe Aoz AR

ELISA0] oJgt MZS & AXNEE

Cell adhesion ¥2}91 E-selectin, VCAM-1 ¥ ICAM-1&
2 Camellia japonica flower(CJF)e] ¥ Z71e] we} @ o
AHE Ao 2 Bol cell adhesion?] A3 &7} FolFS
4 S1Ach(Fig. 4). Fig. 4(a)oll A B w9} 2o] cell adhe-
sion £A}9] ICAM-10] W% &89 F&7t F7hd o
g wdo] 7+4 3t cell adhesiond] A& A7} FolAS
¢ 4 AR F=7F 50 g w 59%, 100 pg A = 29.4%,
200 pgd T 529% AHAHYCH, VCAMIE SHE 538
&St e} ZrAaste A At mobxlen, 53]
7} 50 pgl w 125%, 100 ug < w 438%, 200 pgd o
62.5% A& € A }(Fig. 4(b)). =3}, E-selectin JA] 7H43}4
cell adhesion®] A& &77} =oAL & 4 YR, F=7}
50 pgdd o} 7.1%, 100 pg 4 =i 24.4%, 200 pgd ) 35.7% A
3 ¥ 91 oh(Fig. 4(c)). WetA] FWE o= cell adhesiong A3
A7lE B4l FiHd e AoZ ZAH| et ZHE,
ol JA G CJF7F 783t AHSE & S Zor &
oE.
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Fig. 3. Cytotoxicity of the C. japonica flower butanol extract
with different concentrations.
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Fig. 4. Inhibition of endothelial cell adhesion molecules
ICAM-1(a), VCAM-1(b) and E-selectin(c) expression
by different dose of the C. japonica flower.

Western bloting

Fig. 5| A B0 Camellia japonica flower(CJF) F&E2
=xyl 218t wak Jadd 29 VEGFR?, PI3-K &
pB-catenin®] WE7} 3| x= AS #AHS & Q) oA
Zzke] Az Babe) wdo] CJFd] 3|4 As)so) 2
ol WajHo| Az o] Aedo] aAdEE AL Aular, s
7} g wel A3 IkBol| vA A Rt ol & H3ls)
A ggrozd dus) AR NEKBE 248494
%3] AP HY Aol AlHE Ao A

2 o

B ARe BUZ 25 Yohny] ftel, FURL o
YUTA $28 F 40| B8 OFE 471 S92 29
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IB : VEGFR-2

VEGF - + + + + +
Gamo |~ - 5 110 | 20 | 30

Fig. 5. Expression of signal molecule VEGFR-2, PI3-K, and f-
catenin treated with different concentrations of the C.
japonica flower by western blot. VE-cadherin as a load-
ing control.

ste] U2 fraction® & AMHAANA A, cell cytotoxity,
AEBZE R 3t 7]%2 ELISA, westen blot5 0.2 %
Atk AAE AR 9A E3e 53] butanol FlA
702% 2 714 w9kon, acetone o] 54.2%, 181 ethyl-
acetate 2] 37.0%, chloroform o] 212%2 FY4 U+
QAEH} AT 55 SHEY butanolE & A4 B
HAAAAZA F& a7} Qe Aoz Addn. 181, F

E9] TR cell cytotoxity & FAIS A3 =7} 200 pg
/ml o]3lo A MEEZAL JehtA ¢ksith. Cell adhesion
A& 2250 HT 200 pg/mLo] A ICAM1L 529%,
VCAM-1& 62.5%, 18] 3L E-selectin® 35.7% 2 JEbton
FUZ) 2389 AR 27l Gt o] BaBoRH
cell adhesiond A 3)3l= Ao g F2lE ) Westen b10t°1]

ol

N Hle BB 2250 E57}l Zo}d4E AsAY
Aol ilo] AL 22 B2E 4+ 905, Geb] 5
Y BAE FUE 2320 JaN Az AugH,
NFKBE dAgo 2 A4aaude Aasjeke Aoz &
AR Bty FUE 222S Yok 2 PR
A 448 Aoz #ua.
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