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Effects of Kochiae Fructus Extracts on the Expression of Angiogeneis

and Inflammation Related Proteins

Sang Hyuk Na, Seong Gyu Ko* Yong Cheol Shin

Department of Preventive Medicine, College of Oriental Medicine, Kyunghee University

‘Hypoxia induced angiogenesis and inflammation are essential processes for metastasis and progress of solid
tumors. We examined the anti-angiogenic and inflammation related activity of Kochiae Fructus (KF) extract. To
investigate the roles of the KF extract, we performed MTS assay, western blots using HaCaT cells and HepG: cells.
The results are as follows. The protein level of HIF-1a was reduced when induced by CoCl; in HepG: cells treated
with KF extract and induced by IGF-Il in HaCaT cells treated with KF extract. KF extract reduced the mRNA level of
VEGF in HaCaT cells and KF extract reduced the protein level of iINOS in HaCaT cells. These results suggest that
KF extract contributes to the anti-angiogenic and anti-inflammatory activities and also we could assume that KF extract
act as antioxidant or anti-inflammatory agents via reduction of HIF-1a.
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1. OFRY

B Aslo)A] ALEEr QEiQl HiIE T (Kochlae Fructus , KF)
S5 (Korea)ol Al TQl510} 100 g H& = 109} 80% of
2& 716l 30 B =Q} sonication 3}3CE 3 mm filter & 33X}
(Whatman, Maidstone, England)& ©|28}d] Zetads 513

o] dijelle AtEF7] (Eyela, Japan)E 0l&35l &FT F,
Ao sFMG SEAXSEIN (Freezedryer, Matsushita, Japan)
6 g0 Barg do] Axsligol AMSEE BiX] ol vortexingdlH
=%t J8l3 & 37T shaking incubatorofA] 12 AJ7F 4104
2= TH2 syringe filter (0.20 um, Sartorius, Germany)&-& 0] &8}
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2. MZZFe} M Zniet
1) HepG; AZE9] vl

Q17F 7Y E Q1 HepG, M EZ2 10% fetal bovine serum
(FBS) S A7}3F RPMI 16400 100 U/ml Pen-icillinz} 100
ug/mi Streptomycin (P-S)S A 71k siA ollA] 2-3Y ©ic v by
S nEhl FUOM, Wi SAES 7T 23 SEE SAHE
5% CO, ui7lollAl wiBIAct AFA ZEE o 34
HoIRlY) WHO ZAS FAGHI 5101 HepGy LS 100
mm dish BIQER 7|0l 1X10° A ZollA] 48 Azt 712 & 72t 5%
9] XBAE 4A17F A AElgh & CoCLE 24 A7 Al e A
gletA] g2 MEs ot
2) HaCaT AE2] vjQk

HE P ol7h ZHEIS A M 501 HaCaT MEL 10% FBS-E—
X715k Dulbesco s modified eaglemedia (DMEM)oll &
BiRolA 2-3Y Pih Wil S mEE FAoH, vl
37C 23} SR & FAHEE 5% COp sigk7lolA HH%E‘S}&’%D}
HaCaT A Z& 100 mm dish W& 7]0] 1X10° Al EolA] 4
Al 71 & 72 3R XEA FE255 4 A0 R Azl
IGF-IIE 1 A17F = 24 A7} AMelsld MEE JRUTh tis
HE LS HepG, MES 22 tHOE +HBIRCE ai ol A
=l PRMI 16403 DMEME GIBCO BRLY AMEE FUdtA At
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3. MTS assay

HepG: A2} HaCaT M Zo| XN2EAE sTEE MEiFE
) HEEZ MTS (Promega, Madison, USA) assayZ TAISI
th MZEZ 96-well culture plateoi] 2+z+ 3X10° 7, 5X10° 747}
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HES dojE ﬁr AR ZEES BTYUE 3,4 Q NS &
0.25 mg/ml% @ol 247} vH231 T} 490 nm
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4. Western blot analysis

oAl MEE RS PBSE F H AAES & 40 mM
Tris-HCl, pH 74, 10 mM EDTA, 120 mM NaCl, 1 mM
dithiothreitol, 0.1% noniodet P-40, 1 mM PMSF, 1 mM NaF, 1
mM Na;VO, and P1 cocktailo] ZEHA lysis bufferE A}E5A
vortexingdlo] 4101 £ F iceollA] 30 27} HISAIZC)E 81
& 47T, 13,000 rpmoil4] 20 E3F A BEE|Sle AE5HE 6}
o & Ag ARl ¥ F WA E Bradford assay
(Bio-Rad Laboratories, Hercules, California) 2} & 0|3l &
25 THE 40 ugd] ThMEE 15% acrylamide geloﬂ A71E &6}
Art. olAE
Bioscience, Dassel, Germany)oil transferg}cd PBSTol 1% skim
milk®} 1% BSA7} £ blocking EHollA] 1 A1ZF &QF blockingdh
% PBST®E 5 B} 23] AMASIICE Anti-a-tubulin (Sigma
Aldrich, Louis, MO), anti-HIF-1a (BD Biosciences Pharmingen,
Chicago, Minois), anti-VEGF antibody (Santa Cruz, California)

g o|&3ld 1Al @AHIEE 4TolA] 16 A7 Hhg Al the
PBSTE 27} SHAIIE S 204 1 AR} B¢t 8EaAIZArt. PBST
210 2 15 2 30 23 ME3 & ECL (Amersham
Biosciences, UK)Z WFalad Xeray filmoll =EA1A ThRal ksl
2A4g HAIBIAC

nitrocellulose membrane (Schleicher & Schuell
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1. R FAL %D S5 M2IA] MEY 54 % 8EE
ANREAL ZEEY AEEH B 4ESS BES] Holed 2
Z YAMEQ) HaCaT keratinocytes X 917} MM EFQ]
HepG, MXd XBEA &&EE 01, 1, 5 10, 50, 100, 1000
ug/mlo] Al1E3EI0] MTS assayE AAISICE HaCaT A9 Z
F AEA FEEE sEEER AM2ZIS Z3 72 A7lME
0.1-100 ug/ml9} EToIA = 110%9] Ok} =2 WEZS Leh)
%D} I} 1000 ug/mio] STl E 352%E @ MESE
%oun, MEZSHE VIERIRATE S 96 AlTolAlE 97-108%

%;41—191 HESE HY oM, 1000 ug/mlY] FTolAls 265%9)
AEG 2 =2 NEZEE VERTH

M, HepG, M|zoll AR Z&Ezol ot MESH B 4
Egg HEc 2B 72 A]ﬂo% Ae B8R 4B olFALT
NelolAl & MEe WEEA ¥ zjo]7} LIA S5itt SHAl
o} 1000 ug/mlY = OIM-‘;— 572%9 2 NESES HA
3} 96 Al7Iol A= 1-100 ug/mliQ] BEolAE OFREAE x%alé‘}
A @2 MEe} vlsgh EEE BYAITL 1000 ug/mle] &

]
ofliE 422%2 22 HEEE HolM Mzsde L}E}bHQiD}
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Fig. 1. Effects of KF extracts on viability in HaCaT cells (A) or
HepG. cells (B). The HaCaT cells were treated with indicated amounts of KF
extracts, and cell viability was determined via MTS assay. HaCaT cells & HepGe
celis were exposed to different concentrations (0.1-1000 ug/ml) of the KF extracts
for 72.h, 96 h
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2. HepG, M ZEoll4] CoCl; o] 98t HIF-1a th vk /5

HepG; AlZoll CoCLE 6, 12, 24, 36, 48 AlZF Aelgk 28
0 A1 BBt 124) 7 oA 24 AJ7hoY) HIE-109) ThEZ w3
o] &71=o] UACE 36 AlZINAE T LhE LIERA2H,
48 Al7}ol A= control A|ES} 7S AEE HIF-1a9) THizl 9
#Ho) A9 LIERIA g9ttt 0] £ HepG: M Zoll HIF-1a T
W7 STA] 12 AlZIIA] 24 A|710] HIF-1aQ] ka0 74} Bo)
7150 ES & 4 UUCE (Fig. 3). HFH VEGF thildl vlgl
£ 2013 U HIF-1a ¢hiZ) o] § 58 24, 36 AltolA
Et=e} USE FRIE 4 U (Fig. 2).
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3. HepG, M ZEoA CoCLZE FE% HIF-la thd dldo)] X7
AL PRl g
FEFQ) HepGy M ZolAME A RA ZEE] 9
Z wkslo] OA|EE=A] 7] 918 HIF-la TH
a8l e KE5kE CoCLE 24 A7 ATISI AlgsH 43 1,
10 ug/mlY) P2 55 ARA FEEEZ M AZEoME
CoCloll &Jaf FEF HIF-la iz widol] Fatg FA &2
‘_P:"j, AEHA} ZEEE 25 ug/ml 01249 5EF XIS Al 2o
= CoClLoll 95 ST % HIF-1a9] thlAl vksio] 246198 1,
5] 50 ug/mla} 100 ug/mio} EEZ X2l Al ZolA e ALY
A eEo wEg JHEE ¢ 4 AT (Fig. 3)
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Fig. 2. CoCl, induces the protein level of HIF-1a in HepG: cells.
immunoblot analysis of total lysates (40 ug) was performed using anti-HIF-1a
antibody. HepG? cells were incubated with CoCl2 in the presence of 10% serum
(A) or serum-free (B) for 0, 3, 6, 12, 24, 36 and 48 hr.

]4- @-tubulin

Con.24h  CoCl2 1 10 25 50 100 1 18 2 50 100

CoClhyt) CoCly(+)
Fig. 3. KF extracts reduced the protein level of HIF-1a in HepG:

cells. HepG: cells were treated with 1, 10, 25, 50, 100 ug/ml KF extracts. After 4
hr, HepG; cells were treated with CoCly (100 uM) for 24 hr (A).

4. HaCaT M)Zol|A] IGF-Io] 913} HIF-la &3S E
Z¥R 843 A £O] HaCaT keratinocytesoll Al 1GF-1lof 8 &
WIE S ABl5Ieict VEGE o WS RAsHs MAF QA
& WSHBE A JERQl HaCaT Al 2o

17va} 24 A7V Agldlod SHEet 23 HIF-1a ©
91510] 0 Aj7koll HIGHA] 16 A17Hat 24 AlZMel]l SASHA \‘-J_:}
Z715)0] YTt 018 Ed HaCaT A|ZEolA IGF-I &
HIF-109] THEZ w8io] E7isk= RE &0l BI¥THFig. 4)
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Fig. 4. IGF-1l induced the protein level of HIF-1a in HaCaT cells.
Immunoblot analysis of total lysates (40 ug) was performed using anti-HIiF-1a
antibody. HaCaT cells were incubated with 100 ng per mL IGF-Ii for 16 or 24 1
or CoCly in the presence of 10% serum for 24 h.
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5. ABX}7t HaCaTAH Eoll4] VEGF mRNA FAlo)| o]z IE Ak
ARA FE2EQ AMEFHH M EF HaCaT A ZF 0419
A o] ) FA0] n}50] VEGE mRNAY HAIE slst 2
3} VEGFY] HAV= IGF-I fEol & gske 2] ¢kom, 100
ug/ml 0]49] ZLoA AL GHE BEE 4= UUCH
IGF-II - o+ o+ o+ o+
KFugm) o0 0 50 100 250
2sc->| ;4- VEGF
0C=>|

Fig. 5. Reduction of the mRNA level of VEGF in HaCaT cells by the
treatment of KF. HaCaT cells were treated with 50, 100, 250 ug/mi KF extract,
After 4 hr, HaCaT cells were treated with IGF-l protein (100 ng/ml) for 24 hr.

6. A 2X}7} HaCaTH| ZollA] iNOS gkl n|x]= gk
ABA} ZEE9] A GG H EF HaCaT A ZF o419
Sis 4] G Ede chld 7)1H9) i 3Ae] iNOS thizl ol gt

2 B #3} IGF S50 £43¢l0] 100 ug/mlojate] £
M LHHE BoFACH (Fig. 6).

IGF-II = + + + +
KFugm) O 0 s 10 250
L bl LI I Y .
29 S R

<= g-tubulin

Fig. 6. Decreased iNOS expression by KF treatemtn in HaCaT celis.
KF reduced the protein level of iNOS level. HaCaT cells were treated with 50, 100,
250 ug/ml KF. After 4 hr, HaCaT cells were treated with IGF-II protein (100 ng/ml)
for 24 hr.
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