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Angiogenic inhibitory effect of Zingiberis Rhizoma
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This study was conducted to investigate angiogenic inhibitory effect of Zingiberis Rhizoma
methanol extract using ECV-304 cells and HT1080 fibrosarcoma cells. The viability of ECV-304
was 30% at 50pg/ml of Zingiberis extract and that of HT1080 was 30% at 100ug/ml. Using the
BrdU incorporation assay, Zingiberis inhibited the DNA synthesis of ECV-304 and HTI1080 by
70% and 50 % at 200gg/mf. In tube formation assay, at 10ug/mé of Zingiberis, tube network began

to degrade and at higher doses, it was completely destroyed. Zymography demonstrated that

Zingiberis extract decreased MMP-9 at [0ug/m{ and higher doses remarkably inhibited the

expression of MMP-9. These data indicate that Zingiberis Rhizoma has angiogenic inhibitory effects

and shows the possibility of future anti-metastatic drug.

Key words : Zingiberis Rhizoma, angiogenesis, ECV304, HT1080

B =20 oo ANRRE AAES s7hen AN
A e 9. mE mEHRE MER 88 R
Fo4geiarsla] Al18d 65 2004

FAARL oY MgA] FHET 871 E 1A
ZAsga gejoioie} wWalgtwd
Tel: 02-961-0335 E-mail: ahnks@khu.ac.kr

_55_



I.A4 £

MEHE S kel AAAA 4R 9% 48
SA BHY W ohe ool §Als A4
Qo Aolsh Peel Fze Agam Uk

23

MmEHFEe ATE o ukAl 2 o), 1
) olBE7} A,

ol MAEHER ol Aol Bt @)
sAe) 49y APz Mxﬂ% o] &% AT
Y EmEs RS olgd 47, WaEm

FEL o] g3t AP, 13]31 Foole A o)
E OAE o] &3 gdo] A7 Fo] 9o
o o sekRE K, B4, WE, NEC
5o mEHE 2 gdo] AF9% nay
Atk

>

GES I3t Ay BaMQ (WEAY
%y oA shigor Beg Mo Hol off

QHHRE Az AEHAGE AL L 5
°‘EJr ZEY Hr%e ¥R %%5}"4 Riaab? s

, EIFZ@HE o] &5 oM LA,
fg, B iR, BEEME, hifim® o 2o
gg5E Vot a8l gEL was
/\-]9] 5_0. 3}]5{5};} \:!:—{5}_ e 7‘150}‘:‘ o}
2 Aol A% dFE=4)7 Eoivted)
I A540l A4 kA9 YAATE 2dF
Outs FA e EFE 7 Yok 1
A RE7E EES S A5de WA
Bgloz *}%517]5 i}

£7e wES ¥l Y Ry 0y
ol %‘@01 AAgs e Rug v 9oy
ZEW mEHE dAATE oA oF
o1z v} glsich

ot 2 diate gEY mEHE A
F5e d¥Hez Qs LES 85%
922 AYEEstd FE7A%d F AFdE
A FE  ECV- 304M XS} AMRSEA
HT10808 o]&3le HTAEET AXFANES
QolH 3, in vitro tube formation assay, in

_ELrEO
2

[=
ol

A
R

vitro gelatin zymogram assay &
e AAEAE o} foi3
of Bughe vlojt.

ne B

¥ mf
N

1. &
1) MzF

ke MR AEZE BE3Az
ECV-304 (ATCC CRL-1998; transformed
human endothelial cell)?} HT1080 (KCLB
10121; human fibrosarcoma)S ujoksle] Al
of ALg3I5el ECV-304= medium 199
(M199)e]l 10% fetal bovine serum (FBS)¥}
A (penicillin 10 units/md - streptomycin
10 pg/mt)E #7kste] wjdslsls HT-1080-&
Dulbecco’s ~ Modified  Eagle  Medium
(DMEM)9]] 10% FBS ¥ 3IAAE A7}t
37C, 5% CO, AZajdrlol A wjgatach

2.4
1) #8289 =A

o

ES e2 ° FEYY Y31 27 85%
Methanol & Al87} A7|T2 R3] Yo 74zt
35 B ¥R o 50T #7123
25AH7I2 EEH AFE shsle AR9]
284t o] £AE filter paperZ J§
e TS rotary vacuum evaporator (EYELA,
Japan)o| A BRE B#EE | 1000ml round flask
o &7 freezing dryer (EYELA, Japan)& 244

HED%

23}
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2) Viability assay
wEY MIEAL getstr] gstd 7 A

Fo] AFEE g3 T Mosmanne] MTT
assay' V& Wdslol ZAsgny WA RE
AMEE 2x10° cells/100ul/welle] LT

96-well cell culture plateol] 74E3lod 242)7F
g s & ujgAe Zotsoh uAE

v FBSE #7tsiA

< OYE FE2 AYstd
20/\]7} sjokstdtt, 179l b Celltiter 96R
Aqueous One Solution Reagent (Promega.
USA)E 10gjwells H7bste] 158 F A4
Zrol  walol ulehd™  microplate
(Molecular Device, US.A)E o|&3] =43
2 490 nn - A29H 650 mE AT

%31 7]

reader

Viability average of absorbance of sample

(%) =

average of absorbance of control

3) Proliferation assay'

HAZZ 96 well platec] z+z} 2x10%cells/well
o Hg2 10% FBS7} 3He® A 100409
7 seeding3tAth. 244 7ke] At & HLESF
FEL Y vx2 sty 2479 welld
Fojsta FAlol BrdU labeling solution 1044
[well 2 7}8ldch 18A17be] A & ethanol
70% in HCl(7m{ of 100% ethanol, 2.33m¢{ of
distilled water and 0.67mf of hydrochloric acid)
200ptjwell S 7hske] 20Tol 30837 o] A
¥E 31T ¥ PBSE 200ufwellz 33
washing3} .}, ©FA]l nuclease 100pffwell2 7}
g 3 3087+ 37T watetbatho] g0} FUt}rt
PBS 200uf/well2 33] washings}gt}d. oA
anti-BrdU- PODE 100gf/well2 7}stn 30 &
7+ 37C waterbatho] ¥ ¥ washing buffer 200

phiwell2 33] washingd} gt} PeroxidaseE 100
wiwellZE Y1 108 Zo] microplate reader
(Molecular Device, US.A)E &4 53 405nm,
23 #4F 490nmol| Al Optical Density 42 9
ATt

4) Tube formation assay™®

24-well cell culture plateE ¥& HAM =
3 matrigel 200 pl-& 718 T spatulag o] &3
T¥3Hth.  MatrigelS HME plate:= 37T
incubatorol] 3~4A)7F ¥kAlE}a matrigelo] &
& &9tk ECV-304E matrigelo] =¥ % plate
of 8x10* cellywell2 M=tz 10% FBS
M-1999] A RE Hrlste] 18A]ZF F<t )
akstsirl. Control wellol = 22 9ko] DMSOS
7189t 18A)7F & control welld] tube7}
A AL U F 2002 AR HY
atgich

5) Gelatin zymogram assay

HEE 6-well cell culture plates] 1x10°
cells/well 2 seedingdle] 2 mf el 10% FBS7}
e wiRleh A 24A2F F<F 37C, 5%
CO, AEujd7lolA st 1 5 1me
PBSE 13} A&t 1mee serumo] AR
Az wAg F dAF FEES FEER
2A7V8lE control celld= 728 ko] Loz
A DMSOg Fddte] CO, AlEujg7]olA
dstgnt oFE& Fosta 12417ke] A
g Zo} 100ng/mie] phorbol 12-myristate
13-acetate (PMA)E FHd9ct 18 &
A B NRF F AL HAshol
1000rpm, 4T, 523t 94 ®ejste] AE
HE 228 WA F A3l Hsd
4T BH3IHTI7} gelatin zymo- graphy S
Al &3ttt

Gelatin zymography= Heussen¥} Dowdle
o AR w wgde

sample
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buffer (10% SDS - 4% sucrose - 0.25 M Tr
s - HCl pH 6.8 - 0.1% bromophenol blue)%}
311 4L F JhEER ¥ A 04mg/ml
EFE 8% (wlv)
sodium dodecyl sulfate-polyacrylamide gel®]]
A7kt A719 et A79F F gl
2.5% (v/v) Triton X-100 (Sigma)ol 3084 3
3] AHste] geldo] SDSE AAG %
substrate buffer (0.05 M Tris - HCl pH 7.
5015 M NaCl-001 M CaCh-1 pM
ZnCl, - 0.02% NaN3)of =2 ] 37T oA 24
AlZF B9 ¥k Azl & 10% methanol/10%
W 24H0.1% (w/v) coomassie brilliant blue
G-250 (Sigma)o] 6A|ZF B FMAID F
10% methanol/10% Aol 3AIZF S0 &
HAAIZTL  Gelatinaseol]  2]3F  gelatinolytic
activity= FHA|7} HMog Galg gelofA]
AR T band’} AEHE Aoq 29

g}

gelatin B (Sigma)&

M. A4

1. MZ WESHo ojxlz g

AN LE 4F FEE29 0.1ugmT
lug/mls oA ECV-3042] HEEL UzF
# o Aol7t AR, 10ug/ml FE|A 7+
&37] At S50ug/miel  FEeME
ECV-3042] AJEEo| 30% SithFig. 1).

HT1080¢] Z$olle %E 42 3259
10pg/mt, S0ugmt FEAME 2 9 5
o]Z Ho|x| &r}r} 100ugmie EEoAH o
Z7d Hg] 30%9 AEEL RAFUY
(Fig. 2).

ECV30

8
®
. 4l

Con 0.1 1 10 50 100
Zingiberis (ug/mt)

Fig. 1. Viability of ECV-304 cells treated with

(0.1-1004g/me
viability = was
determined by measurement of the
MTS. Data were
expressed as meanstS.D. of three

Zingiberis extract

respectively).  Cell

tetrazolium  dye

independent experiments. Viability of
control cells was referred as 100%.

Viability {% of control)

Con 0 1 10 50 100 200
Zingiberis (ug/mt)

Fig. 2. Viability of HT1080 cells treated with
extract (0.1-200g/me
respectively).  Cell  viability  was

Zingiberis

determined by measurement of the
MTS. Data were
expressed as meanstS.D. of three

tetrazolium  dye

independent experiments. Viability of
control cells was referred as 100%.

2. M=E ZMoj| ojxl= FE

49 A% GE vgg FEES ECV-3049)
¥ 100pg/miol A AAE JEhA E3HR
T 200pg/mdFEAAE 70%Y AAE R
F 2 thHFig. 3).

¥ HTI1080 HEAME HE due 22
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=< ECV-304e] disfre} vlatzbA2 100ug/
meell Al AE YeERNA] FAAIRE 2000/ ml
ArME 50%°] AAE RAFAKFig. 4).

140%
120%
100% f BT

ECV304

Proliteration (% of control}
2
®

Con 0.1 10 50 100 200
Zingiberis {ug/mt)

Fig. 3. Proliferation of ECV-304 Cells treated
with Zingiberis extract (0.1-200ug/md
respectively). DNA
determined by BrdU
immunoassay. Data were expressed as
means+S.D.  of three

experiments.  Proliferation of control

synthesis  was

incorporation

independent

cells was referred as 100 %.

583

Proliferation {% of contro)

Con 0.1 10 50 100 200
Zingiberis {u9/ml)

Fig. 4. Proliferation of HT1080 Cells treated
with Zingiberis extract (0.1-200ug/mf

DNA
BrdU incorporation

respectively). synthesis was
determined by
immunoassay. Data were expressed as
of three

experiments. Proliferation of control

meanstS.D. independent

cells was referred as 100 %.

3. Tube formation &|7|H™of| ojx|&
A&t

i & FZ59| angiogenesis A &}
& Hrksly] Yste], BCV-3042 matrigelo] &
ZH 24-well plateol| A wj%s}e] tube formation
& T & HEH A dere M 4
HL ) diztS vlwste] ®gkch
3 5 ZaoAe capillary-like
= 7 U TE
e F2E88 Helsh dgTelA 10ug/miol
ME tbe FAdo]l "ol7] Alsta, 50ug/m
o A= A A capillary-like tube7} 37)F )
CHFig. 3).

formation on
Matrigel. ECV-304 cells were seeded
on Matrigel and treated with 0, 10,
50, 100ug/m{ of Zingiberis (A, B, C,
D) for 18h.

Fig. 5. Capillary-like  tube

4. Gelatinolytic activity HI7|H0l| ojx|=

g

A¥ A7} HT10802] MMP-99] band: &E
AeE F2E 10pg/mold 74a87) A2Fsiyo
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50pg/meo] A A sHA A8t cHFig. 6).

{~IPMA {+)PMA 1 90 5¢ 100

M Col

Fig. 6. MMP-9 expression of HT1080 cells by
zymography. Col: Bacterial collagenase.
M: Marker. -: PMA negative. +: PMA
positive. 1 ~100: concentration (ug/mé)
of Zingiberis.
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&g HArlshy] fste] dAE 2 ML
o ZA nlxE &3, HE9 7]A Bafd |
e &, Hfdd vlxE g9, capillary-like
tube formationo]] vjX&= FHE HH )
A Az Z1ARs B AFol vlAE o
&& Hrketrl Hste] MTTE o]83 cell
viability assay® Alglelsich. A@4dn wEw =
252 ECV-3049 M= 50ug/meollA 30%9 A
£8g, HTI08094E  100ug/mee] sEolA
30% AEES BAFTUh ECV-3040A4 o 9
ZatA whEskglnt
& vgs FFEo] AHE9 DNAZA
olale FEE gobir] sl BrdU in-
corporation assayE A]&St{th.  5-bromo-2'-
deoxyuridine(BrdU)+= 213l A4 ¥ 9] DNAY
thymidine 2] incorporation®d © 24 immuno-
assayc‘ﬂ o# BrdU7} Z4dc). 439247 G#
Here FEELS ECV-3049 A9 200ug/mls
EoA T0%AESFA AAEHIE YeRden,
HT10809] thaiMe 50% AAEHE B AT
mEHES AHadsE Hrlsrl st
ECV-304E matrigelo] =3 % 24-well plateo] A

O

wjok3le] wbe formationg SE3 T HEi)
Al gk Mgt Agata) gz va
3 Bgrh Aldg dn GE g FE28L
10ug/me s o)l A capillary-like tube7} }3%)7]
AABAL, SOug/meEZAA AAS A Tas]
Aotk FAE & NI EI}F F2RE

2K

371 SElME ECME Ralste 9l I3
02 AHof dty. ECM2 of2] 71X ARo
TAE dEd o FlA collagen typeIVO]
TR AR F9 stdoln dAEE ECME
A7) Astd o) 7kx] D REAAE -‘?—B]
et o)L FEHOE ZnojRo] glojof ¢
Bde BaAE 4 7] ol matrix metal-
loproteinase(MMPs)2k 1. B-2Ed] o] MMP
family Fol| A collagen typelVE 7|2 3= A
& MMP-2, MMP9 S7lx7t Qeld glom,

o8 ztz+ 72kDa, 92kDadl #A7|E 77%31 9}
t}. Gelatin zymogram& o]& MMP-2,
of HEH S dofEe WPyelrt *a‘
HT10802] MMP-92] band+= 10pg/md 5
Alatete] S0ug/mbs ol &

17%’7
ol
A 5HA

i—L\b

b1t

olgel ARz HES MEHEAA 3
& Tol e ¢ 4 glov, del dAE
ol YSNE § Q72 AAA7E Qe How

wES MEHE dAEsS dgdez &
Qlt7] Hste] ECV-304AM E9} AFEA 2l
HT1080& o] &
assay, tube formation assay, gelatin zymogram

AFate] b3t 22 438 AT

3ka] viability assay, proliferation
assay =

1. MTSH & o83 viability assayolld &
2 ECV-3042] 7<% S0ug/mloll A 30% 9]
NEES HFQon, HT10809 7
100pg/meol A 30%9] AEHS qu
At

2. BrdU incorporation assay& £3] DNA
A& 4% An ECV- 30491 BT
200pg/meo M 70% 2] AAE&E BAFH
I, HT10809) A9 50% 9] 9—”]7%]] £S5 B
oAFA.

3. ECV-304 cell9] @" A
& A 10ug/md &
like tube formationo] Z:}_,,o}ﬂ A&t
I,  50pg/mlolA]  capiliary-like tube
formationo] @At A 74t

4. HT1080 celle] Aoy} om) Foz
g dsted F8% g9EE e
MMP-9& 104g/meo) N 7ZHaske] 508/

FE capillary-
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