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Angiogenic Inhibitory Effect of Zingiberis Rhizoma

Sang Choon Nam, Eu gene Myung, Hee Kang, Bum Sang Shim, Sung Hoon Kim', Seung Hoon Choi,
Kyoo Seok Ahn*

Department of Oriental Medicine, Kyunghee University, 1. Department of Oncology, kyunghee university

This study was conducted to investigate angiogenic inhibitory effect of Zingiberis Rhizoma methanol extract using
ECV-304 cells and HT1080 fibrosarcoma celis. The viability of ECV-304 was 30% at 50xg/m¢ of Zingiberis extract and
that of HT1080 was 30% at 100xg/mé. Using the BrdU incorporation assay, Zingiberis inhibited the DNA synthesis of
ECV-304 and HT1080 by 70% and 50 % at 200xg/m¢. 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 10uxg/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.
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LHE 85% HHEE AUsHcld S81x% &= /\}“ ‘°"—"hﬁ
DA ZQT ECV- 3044 £ 9} AFISEAH T HT1080S 0]235l
AEYEST NESAEE YotE L, in vitro tube formation
assay, in vitro gelatin zymogram assayE E3l MEFHA4 x|
S35 golEnt {8t 435 &7l HalshkE vlojrh
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1. A&
1) MEF
QIR WEEER MEE EESAZl ECV-3M  (ATCC
CRL-1998; transformed human endothelial cell)@} HT1080
(KCLB 10121; human fibrosarcoma)Z wietsle] 48lo} A1E8}
it ECV-304= medium 199 (M199)0l] 10% fetal bovine serum
(FBS)3} &84} (penicillin 10 units/mé - streptomycin 10 ug/mé)
£ Hr13kd BikE19 A HT-10802 Dulbecco’s Modified Eagle
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el mEFE dr g 2 o1

Medium (DMEM)o] 10% FBS % 2M8AE HIISI 37T, 5%
COx A ZHie7]olA] el BIA

Uslo) AFEE 7172 (Zingiberis Rhizoma)= Z3tgtn 2
% SHPEQ] oRlollA] FRislo] ARl AES5IR

Zdo) Wil Z1} 85% MethanolE AlE
7V E7IEE BES| Bl 4 51F S0 RS o 50T oA
ST 2@ ZE2UEVIE ER1E AEE 7161 AR Sl
= NS filter paperE {EHESH C}S rotary
vacuum evaporator (EYELA, Japanjol|A] #E E#ESH 5 1000m
round flask o] &7 freezing dryer (EYELA, Japan)E 24A17F &
Qt FigERGIH A BUE Agol ARSI yield: 19.2%).
2) Viability assay
w9 NEEHE niekely] 915k Zh Al AIRE Al
St & Mosmann®] MTT assay”% W&l SH3IEcE HA
= o EE 2x10* cells/100u(/well®] UTF 96-well cell
culture plateo]] H&ESH 24A1 71 vl S & vl A & ZoEERY
ok MASH 2E wikdloll= FBSE HIISIA &1 o7]ol 17
28 kel 5T 2 ATisled 20417 iksidict. 18 the
Celltiter 96R Aqueous One Solution Reagent (Promega. US.A.)
E 10p/wellg F7isld 158 & 479 wHao] LehiH
microplate reader (Molecular Device, US.A)E &3} H&ul
A 490 nm - ZAIFEF 650 mmE S BIHTE

Viability(%) = average of absorbance of sample x100

average of absorbance of control

3) Proliferation assayls)

MEE 96 well platecl] Z}Z} 2x10 *eells/well®] HIEZ 10%
FBS7} ¢ HiA] 10002} A seedingBlRiCt. 2441710 Xt
T HHREES v SR E Aelskd M9 welloll Foid}
1L &A]o BrdU labeling solution 10uf/well& 718193} 18A17F
0] At & ethanol 70% in HCl(7m¢ of 100% ethanol, 2.33m¢ of
distilled water and 0.67m{ of hydrochloric acid) 200p8/ well&
71510d -20TCol 30827 Fol MEE ™S & PBSE 2004
/well2 3%] washingdl&C}. CIA] nuclease 100/;(?,/ well&2 7}8t
% 3027} 37T waterbathol] 2o FUCE7} PBS 20048/ well 2 3
3] washing5l2irt. THA] anti-BrdU- PODE 10040/ well 2 715}
al 30 27} 37T waterbatholl &= ¥ washing buffer 20040/ well
& 33 washingSIAC}. PeroxidaseE 10040/ wellE @11 102 &
ol microplate reader (Molecular Device, US.A)E &8 &
405nm, ZI1 B}AF 490nmollA] Optical Density #1& &11TH

4) Tube formation assay”’)

24-well cell culture plateE A2 FAlo| EIL matrigel 200

W& 7Kt & spatulaB 0]|&d] TESINCE Matrigelg HIE

plates= 37C incubatore]l 3~44[7} BIX]5}1 matrigelo] =
3l9ict. ECV-3045 matrigelo] TEFE plateol] 8x10* cells/well
Z FESHI 10% FBS M-1990) SHIAI5E H7iskd 18417 &
OF wieF5tICt Control wellol & 22 ¢F0] DMSOE A 718193
1847} & control welld]] tube7} M T AL E0ISH & 208)
S5 AR EFsI%rt
5) Gelatin zymogram assay

MEEZE 6-well cell culture plateo] 1x10° cells/ well&
seedingglod 2 me9] 10% FBS7} el wiAI2F 870 2441 S¢t
37C, 5% CO, Al Z 7|0l A] HiksIEE 1 & 1t PBSE 13]
AEBEL TneQl serumo| AMAE AR WAS & AL F&=
€ STEHE HIIGIE control cellol ZE ol EMEA
DMSO& Foiglad CO, M Zuj7 oAl siSIEt. FEaE &
o EHIL 1241710] A Zofl 100ng/meQ) phorbol 12-myristate
13-acetate (PMA)E FASIATE I3 0HE 12417 S0t vieks)
Z Wi E FSlo] 1000rpm, 4T, 557 /14 Eelgkd =8
A2 22 AFA & LEAE Fskd 4To HA3HAtzt
gelatin zymo- graphyE A& 5131

Gelatin zymography+ Heussenil} DowdleQ] 4¢ 2 o)
Wit RS sample buffer (10% SDS - 4% sucrose - 0.25 M
Tris - HCI pH 6.8 - 0.1% bromophenol blue)®} 3 : 18 42 &
7YESIA 22 R O4ng/m¢ gelatin B (Sigma)E XE&TH 8%
(w/v) sodium dodecyl sulfate-polyacrylamide geloll &7}k
H71FEBIRC A9 E F gelg 25% (v/v) Triton X-100
(Sigma)oll 3024 33] AMAsl] geld9l SDSE HATE &
substrate buffer (0.05 M Tris - HCl pH 7.5 - 0.15 M NaCl - 0.01
M CaCl, - 1 uM ZnCl, - 0.02% NaNj)ol] Bt & 37ColA] 244]

7F B9 ¥FgAIY] & 10% methanol/10% 2 &4 0.1% (w/v)

coomassie brilliant blue G-250 (Sigma)oll 6A17F &9 HAJA|7]
% 10% methanol/10% ¥ R4l 3&17F S0t szt
Gelatinaseol] 9]¢} gelatinolytic activity:= A7} HAM O F Ay

= gelollA] 70553 F489] band7t BEEE ACT SHETL

] =

>

34

i
d

M\O
DOQL‘

A AN wE 4F RZEQ 01ug/nlT lug/misTolA
ECV-3049] YEES R ¥ Aolr} giRATL, 10ps/nl &
TollA Zadhr] AlESI 50ug/miS] FollAle ECV-3049] 4
£80| 30%CHFig. 1).

HT10809] Aol w#E ¢UF FEE 10ug/nt, 50#8/ m¢
Shollde tRTD ¥ AolE HolA| grizt 100ug/md =
oll&] iAo High 30%8] YEEE HAFACHFig. 2).

2. Hl —’oi loll IX= P&t

A wE HEE RES2 ECV-3049] E2 1004g/ne
of| 41 Odzi-rz VIERHA] 2Qrx)et, 200ug/m(’,c>44 I41& 70%2]
AE HolFUCHFig. 3).
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Shol HT1080 Al ZollAle #id HEtE £E5 22 ECV-3040]
tHalAlQ} BERIZIRIE 100/ miollA] AAE LIERBA] @Kot
200pg/ Mol A= 50%Q) GHE BAFEYJTHFig. 4).
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ECV304

Viability (% of control)

Con 0.1 i 10 50 100
Zingiberis (xg )
Fig. 1. Viability of ECV-304 cells treated with Zingiberis extract
(0.1-1004¢/m! respectively). Cell viability was determined by measurement of
the tetrazolium dye MTS. Data were expressed as means=S.D. of three independent
experiments. Viability of control cells was referred as 100%.
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Viability (% of control)

Con 0.1 1 10 50 100 200

Zingiberis (1 2)
Fig. 2. Viability of HT1080 cells treated with Zingiberis extract

(0.1-200.g/m! respectively). Cell viability was determined by measurement of
the tetrazolium dye MTS. Data were expressed as means+S.D. of three independent
experiments. Viabilty of control cells was referred as 100%.
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Profiferation {% of control)

Con 0.1 10 50 100 200
Zingiberis (1 )
Fig. 3. Proliferation of ECV-304 Cells treated with Zingiberis extract

(0.1-2004g/mf respectively). DNA synthesis was determined by Brdu
Incorporation ImmJnoassay. Data were expressed as means£SD. of three
independent experiments, Proliferation of control cells was referred as 100 %.

3. Tube formation AAA|7}Ad] DIX]= Fet
I B2 REE9) angiogenesis AA G HE Hrish] €
Blod, ECV-304Z matrigelo] T2F 24-well plateoi| 4] siFatod

tube formationE FE8F &, FEU SAlo] SIbE Aelgh AE

o
ox
ok
5
ofy
3]
e

1
=

2 WELS vEskd Bt
AsA3 Aol R TAME

ogt

capillary-like tube7} Zt

=
Hxlo] ALSS B ¢ AL B HEts FEES AL A"
Tl A 10pg/ Mol A tube o] HAX 7] A1&FSEAL, 50ug/ mé
ollA= S8 capillary-like tube7} S} T ATHFig. 5).
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100% | $—
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HT 1080

Protiferation {% of control}

Con 0.1 10 50 100 200
Zingiberis (18 M¢)
Fig. 4. Proliferation of HT1080 Cells treated with Zingiberis extract
(0.1-2004g/m¢  respectively). DNA synthesis was determined by BrdU
incorporation immunoassay. Data were expressed as means£SD. of three
independent experiments. Proliferation of control cells was referred as 100 %.

A B

Fig. 5. Capillary-like tube formation on Matrigel. ECV-304 ceils were
seeded on Matrigel and treated with 0, 10, 50, 100ue/ml of Zingiberis (A, B, C, D)
for 18h.

4. Gelatinolytic activity & 71l o)Al= Fgk

A1 7 HT10809] MMP-99] band= i WElE A&
10pg/ meol Al ZA817) A1ZSI S0ug/ oAl SR SHA 248t

SrHFig. 6)

Fig. 6. MMP-9 expression of HT1080 cells by zymography. Col:
Bacterial collagenase, M: Marker. - PMA negative. +: PMA positive. 1 ~100:
concentration (ug/ml) of Zingiberis.
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Slalod QAlE 2 EIATIA Y] Salof RA]= g3, Al

718 Bafol Al gau, A|o mlxle &3, capillary-like
tube formationo]] DX]= GME AHEQTE 24 ME 712
2o W o] nA = GBS BUISH] floledl MITE ol &gt
cell viability assayE Al@slrt HEgdy wE FEES
ECV-3040llAlt= 50pg/mecllA] 30%2 MEEE, HT10800141=
100pg/mtS) =EolA 30% MEEE HAFRArh ECV-304004]
o UASHH ST
HHE Hete 2&EZ0| AEY DNASA uikle &
erotyd 7] 9I5kd  BrdU incorporation assayE  AlE6HR
5-bromo-2 -deoxyuridine(BrdU)&  HAI3H= H29 DNAOﬂ
thymidine tH4] incorporationg O ZM immunoassayol 2ldl
BrdU7} EFE L 4840 wE Hug 252 ECV-3049
BE 200ug/ 5Tl 70%MESA AMEHTL LERESH,
HT108001 ol = 50% AAMENE EArt MEFHLES AHa
e "rish) f6ke] ECV-3045 matrigelo] TEH 24-well
plateoll A] Hi5l] tube formations FESH & ZE Aol
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Bg RE22 10pg/ MsEo)A capillary-like tube7} T}
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WEFRIAE BHSHE 0152 SEF2F Znol20] 3lojok
st 4 QA7) wWEol matrix metalloproteinase
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