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Angiogenic Inhibition Effects of Several Herbs Supplementing Qi and Blood

Jin Wha Lee, Han Young Kim, Hee Kang, Young Beob Yu, Bum Sang Shim, Seung Hoon Choi, Kyoo Seok Ahn*

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

Two of the essential processes required for metastasis are neoangiogenesis and tumor cell invasion of basement
membranes (BM) and extracellular matrix (ECM). Recently, data showed that herbs removing blood stasis has an
anti-angiogenic effects. Tonifying vital Qi and eliminating pathogenic factor was a basic modality in Oriental oncology.
In this study, we investigated several Qi and Blood toni¢s for potent angiogenic inhibitors. Methanol extracts of samples
inhibited the proliferation of ECV-304 at the concentration of 100 ug/mé. Zizyphi Fructus, Glycyrrhizae Radix, Angelicae
Gigantis Radix decreased the gelatinolytic activity of MMP-9 from ECV-304, at the concentration of 100 xg/m¢ in gelatin
zymography. In in vitro invasion assay, herbs inhibited the invasion activity of ECV-304 by 53% of control (Ginseng
Radix), 39% (Zizyphi Fructus), 36% (Angelicae Gigantis Radix), 25% (Glycyrrhizae Radix). Ginseng Radix inhibited the
capillary-like tube formation of ECV-304 at the concentration of 160 ug/mé, Angelicae Gigantis Radix and Paeoniae
Radix Alba inhibited at the concentration of 320 ug/mf. These results indicated that Ginseng Radix, Glycyrrhizae Radix,
and Angelicae Gigantis Radix could be considered as potent angiogenic inhibitiors. ‘
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Heloll AT 959 Al ofzle TESH T (Table 1).
OEE2 2] methanoldt BT F&3K Adlol) ALB3ISIC)
Methanol £2&2 Z+ &8 20052 F]Hol @11, 85% methanol
€ A8V VIS FE6) (11) 1Al 5947 BAS O, 5
0TollA 3083t 28] A 2SoMH7IZ Bl A=EE 716l
FEEES O FEEE &3 AZE dIsld 2UEENZ

BI1L, 20% dimethyl sulfoxide (DMSO)E 715l -20Toll B2
kA HEol ARESIRCE B FEEE 4 OE 20052 B4
712 DS 1 09 ER4E A7 17 B0t 2808
7K % A2l WX AW % ofTI2 ¢ BeksE
2 =539k 529 SAVEVIE BES &, 20Co] B
HEIHA o) AHE3It

Table 1. Several Herbs Supplementing Qi and Blood.
Herb Latn name Scientific name

AE Ginseng Radix Panax ginseng C. A. Mey.
" Astragali Radix Astragalus membranaceus Bunge
Bt Alaciylodis Rhizoma Alba Atractylodes japonica Koidz.
(81} Dioscoreae Rhizoma Dioscorea batatas Decne.
AE Zizyphi Fructus Zizyphus jujuba var. inermis Rehd.
H® Glycyrrhizae Radix Glycyrrhiza uralensis Fisch.

BH Angelicae Gigantis Radix
BEE Paeoniae Radix Alba
fiEg  Polygoni Multiflori Caulis

Angelica gigas Nakai
Paeonia lactiflora Pall.
Polygonum multiflorum Thunb.

2. Az3 ol

ol dfdlME AWM MERERMIER ECV-304 (ATCC,
CRL-1998)Z AMZ3}r}. ECV-3MM T BN E S
TESP] Aol ABEE AR BEHRREME HUVEC (human
umbilical vein endothelial celljo] WFHAQl SV-TAgS
transfectionA]HA]  A¥LAIZ] Aot} ECV-34 A=
Medium-199 (M-199, Gibco BRL) ujgkool 2}zt 10% (v/v)
fetal bovine serum (FBS, Gibco BRL), antibiotics (penicillin 10
units/ ¢, streptomycin 10yg/ £, Gibco BRL)E HZE3lH 37T,
5% CO, Al Zuigk7101A sl FSIATH.

3. MTT assay

o] Agloll A1} MITHS Mosmann'®o] 7jutsl ghd oz
Cell Titer 96 AQueous One Solution Cell Proliferation Assay
Kit (Promega. #G358/0,1. US.A.)& ALE35Kd Promega 3]A}9)
WHol] F8l0] AEEIFT ECV-3M M ZEE 9%6-well cell culture
plateoli AZ=7} Z+2} 2%x10% cells/wello] BT E 5l 100 uf
10% FBS M-199%} &HA| 48117} EQF 37, 5% CO, AHE uikr]
ollA] BHBIACE. 100 422 serum free M-1990)] BlOt AERS
SEEE (10, 20, 40, 80 pg/me) Al E0) FoIBIATE. 204]310] B
g & MTT dye solution2 20 pi/well 715} TS 108 Foj
ELISA reader (Molecular Device, US.A)E 0|83l BT BE
490nm, 2 & 650nmollA] FHBINCE EFS ANE 7}

SRl 22 100 4 serum free M-1992 7}3}4C). Blank 3 9
AA thzZole IS 7K5IA] &2 100 g serum free M-199
9l EFatE blankE SIF L U T2 uigHol) org HIISH &
FAo R "k

4. Proliferation assay

Proliferation assay= 2AKY BAALE hAsis PHO
Z BrdU (5-bromo-2'-deoxy-uridine) ] DNA E1ZS enzyme
immunoassay & & 351 Cell Proliferation ELISA, BrdU
(colorimetric) kit (Roche Molecular Biochemicals, US.A)& A}
8513t 4822 Roche Molecular Biochemicals 3] A1) }
Holl 315t 24 MEZE 96-well cell culture plateol] 712} 2
x10* cells/well®] HIEZ 10% FBS M-199 100 109} 5HA ik
SIRUTE 484)700] At & BIOF ZEEE BHTHE (100, 200,
400, 800 pg/mt) 7}8}L SAlo) BrdU labeling solution 100
[wellg 715IRICE 18417101 At & ethanol 70% (in HCI) 200
pt/wellg 7¥5let 20T ol 3027t Fof NEE TG £ PBSE
200 pt/well2 33] MZSIFCE. TR nuclease 100 pi/wellE 7}
St & 3083t 37C waterbathol] EI LIA] PBS 200 ut/well2
33] ARt tiA] anti-BrdU-POD (peroxidase labeled antibody
to BrdU, Fab fragments)& 100 uf/ wello] 30 27} 37T
waterbatholl & % washing buffer 200 yl/well2 33] X351
T} PeroxidaseE 100 pl/wellE B3l 1083%0) ELISA reader
£ ol8dlo] 53 FHa 410nm, AT 34 H90nmZ. B0} FH
£ Aich

5. Gelatinase assay
ECV304 HZE 6-well cell culture plateo] MEZ=7} 1%
10°cells/wello] BT E561 208 10% FBS M-1999} 87| 24417}
£01 37T, 5% CO, AIEMY7I0IA] THSIACH TS 5 1 ot
PBSZE 18] A5} 1 mf serum free M-1992 WR|SH & Fhok
SEAE FAGIA 100 pg/md) S5 =TS K320 control
welloll= 2] DMSOE Tl AZui7iolA s3I
. OFE S BA5HIL 124]7k0] A3}E Fofl phorbol 12-myristate
13-acetate (PMA)E FI6k0] 100 ng/mtQ BL7) T E 3%
2 control welloll = E20] DMSOE £4I5I4T 12817 S0t
uieket & uigel 100 wE #510] 1000rpm, 4T, 5837 A4 &
2ol Az ME 224 AW £ HENXES 5l 4Tol
BHSINACEE  gelatin zymographyE  AJHBINACE  Gelatine
zymography= HeussenZ} Dowdle2] 2} ™) wa} A|as19iTt.
NS sample buffer (10% SDS, 4% sucrose, 0.25M Tris -
HCl (pH 6.8), 0.1% bromophenol blue)9} 3:1Z 22 & 715}
Al %2 A 04 ng/ml gelatin B (Sigma)E ZES) 8% (w/v)
sodium dodecyl sulfate polyacrylamide geloll 7}5lod H718 &
SIFCE A71QE & gelE 25% (v/v) Triton X-100 (Sigma)oi]
3024 33] HHEIH gel £ SDSE AMASH & substrate buffer
(0.05 M Tris - HCI pH 7.5, 0.15 M NaCl, 0.01 M CaCl, ,1 M
ZnCl, , 0.02% NaN; )oll &2 X 37TollA] 24417 BQF UkS 4]
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71 & 10% HErE/20% WELH/0.1% (w/v) Coomassie Brilliant
Blue G-250(Sigma)oll 30517F GAHAIZ) & 10% BB /10% WX
LMol 3417 B0t BEAAZACE Gelatinaseo] 2]¢} gelatinolytic
activity= A7} HEOE FAUP gelolA 7WRTH HE) R
o] &HE AR &Y%

6. Invasion assay

H7128 okE0] ECV-304 M| Z9] invasion activityol] w]X]
= 39| &3 Transwell cell culture chamber (pore size 8.0
um, Costar, USA)E 0]E8IQrt. ECV-34MZE sl E47) 5x10°
cells/100p07 EHETE serum free DMEMOZE &EGE &
membrane filter7} F&ME Transwell chamber 2 ST} &17]0)
AEZ HEST 100 pg/mto] TFLE 100 p/wellz 7I5IH 3
7°C, 5% CO, MZMY710lA] 24X17}2 vHRSIRCTE. Transwell
9] membrane2 Matrigel (121 mg/ml; Collaborative
Biomedical Products. #40234. US.A.) 5 ug/10g, collagen 10 ug
JI0E 219} okl E FHBI &7] Follal FUEAR £ PBSO
2hci7t tikl B71 BollAl ARAM) & A ARSI
Transwell chamberolji} 24A17F EQt widgt & Transwelld)
upper chambero] & media& M| AHSHIL Transwelld] lower
chamberZ 70% WE}r2oll 5827} ©+714} membrane2 E33} 4
ZE IFHAT & 18 R @7 igE 2 AEGKITE T
A] Hematoxylin solution (Sigma, USA)dl 587t ©H & S&F
ol 1.584] 23] MA3EI1L 0.5% (w/v) eosin (in 1% glacial acetic
acid, Sigma, USA)oll 30& @ & &/l 120 o2 £ 95%
ollErZol] 287} 23] BV BAlzith o]F HEE 0183l
Transwell®] upper chamberoll golie AZE wohll H4t
BN S 0|83k 4004 FAH AEY RAE MUTH
Az £33 FAAZ 4 HESIH Fo=9 AA =
Z2 7120 Ao} EQE WAL @M MEY £E Mol I
HHI EEAAE vlasiget

7. Tube formation assay™

96-well cell culture plateE €& FAlo] E1 Matrigel 30
WHE well DIt TEFH G204 1587 @RS & 37C
incubatorol] 3027} X5l Matrigelo] geldl DT & & A
IE HBSIPC ECV-304 HEE Matrigelo] TEF 96-well
plateol] 2x10* cells/well 2 FE5}L 10% FBS M-199 H R
3} 8 B} FEES 40, 80, 160, 320, 640 pg/ ) STE H7}
8ld CO, incubatorojlA] BRSIHECE 24 A|710) AAEE & 50 vl
2 N2 Bgsle ECV3KM A2 B3 AE JEBITCL

A2

1. 88 WEMSI B ECV-304 MZol s MF =4
4% 271848 diof Rz go] EINT M ECV-304 A

2o nixlE AZELES Qolry] Ydlel MIT assayE Ajdsh

2, 8 RZE2 100, 200, 400, 800 pg/ S} SEOIA TAE o]

BI8Kd ABS 102.5%, 106.7%, 111.2%, 9.1%E UEHIAL, &
i (100.7%, 101.9%, 96.4%, 90.4%), Bk (93.2%, 75.0%, 93.7%,
84.9%), (LZE (91.7%, 86.7%, 79.1%, 74.6%), KB (112.2%, 89.5%,
105.3%, 85.5%), HE (99.4%, 100.6%, 104.7%, 102.0%), i@
(95.1%, 91.7%, 85.0%, 902%), EHE (96.3%, 93.3%, 87.1%,
82.3%), HEB (921%, 97.3%, 91.9%, 91.0%)9] Y=L LIEh)
AL} Methanol REES 100, 200, 400, 800 ug/mbS) =T OIA
izl uisld AB (1128%, 1020%, 751%, 59.5%), &
(102.0%, 116.9%, 107.1%, 95.3%), A (114.3%, 90.7%, 56.5%,
50.0%), (LZE (119.7%, 1254%, 125.1%, 102.8%), K& (159.6%,
147.9%, 151.6%, 159.4%), HE (124.3%, 131.7%, 130.7%, 138.1%),
RS (101.6%, 75.0%, 76.0%, 84.2%), EIS%E (101.2%, 68.5%,
74.5%, 86.2%), FILIE (143.8%, 95.1%, 116.6%, 64.5%)%) WEE
g UVElRITt Fig 1, 2).

YO
338733333

Viability (% of control)

L3 \ S Nee
o) — . -
o 200 400 800 800 1000

Fig. 1. Cell viability of human immortalized HUVE cells, ECV-304,
treated with water extracts of several herbs supplementing Qi and
Blood. Each point represents the mean of 4 replicates. GR is water extract of Ginseng
Radix. AR is Astragali Radix, AMR is Atractylodis Rhizoma Alba, OR is Dioscoreae
Rhizoma, JF is Zizyphi Fructus, GIR is Glycyrrnizae Radix, AGR is Angelicae
Sinensis Radix, PRA is Paeoniae Radix Alba, PMR is Polygoni Multiflori Cautis.
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Fig. 2. Cell viability of human immortalized HUVE celis, ECV-304,
treated with methanol extracts of several herbs supplementing Qi
and Blood.

2. W8 BN WEO| ECV-304 M Z9| Ml ZFAlo)] ujxje |F
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= kg ool 7] $16kd BrdU incorporation assayE A3
A7, B AS2S 100, 200, 400, 800 pg/mlQ ESTOA] R4
H5kd ABES 141.5%, 155.7%, 143.1%, 161.0%9 B2 UEt
W, i (150.8%, 105.5%, 236.5%, 299.0%), E7f (110.3%,
87.1%, 90.4%, 110.1%), |LUZE (126.1%, 160.9%, 445.6%, 439.3%),
KB (4103%, 397.3%, 260.2%, 263.5%), HEL (106.0%, 95.9%,
682%, 82.9%), HEF (88.2%, 953%, 1161%, 148.4%), KM%
(99.5%, 103.7%, 85.0%, 59.5%), HEE (94.8%, 91.6%, 134.9%,
118.0%)9} Z£218S UERNRCEL Methanol £EES 100, 200,
400, 800 pg/m) ETOlA UiETol HIskd ABES 67.7%,
55.1%, 344%, 21.7%E VERIAIL, FHE (62.9%, 56.3%, 51.0%,
48.9%), BTl (72.6%, 43.3%, 28.5%, 20.9%), LLIEE (61.2%, 52.9%,
56.7%, 38.9%), K& (44.9%, 49.6%, 38.1%, 284%), HE (63.9%,
32.6%, 31.3%, 30.7%), 253 (37.4%, 30.6%, 31.5%, 36.8%), 52
(84.2%, 91.7%, 61.1%, 30.4%), HEE (83.8%, 56.9%, 34.0%,

28.2%)9) SA18S UERRUCHFIg. 3, 4).
. <
400 -

22 ELER R
358723558

Fig. 3. Proliferation rate of human immonalized HUVE cells,
ECV-304, treated with water extract of several herbs supplementing
Qi and Blood.

tidotdiod
$59793%39%

Fig. 4. Proliferation rate of human immortalized HUVE cells,
ECV-304, treated with methanol extract of several herbs
supplementing Qi and Blood.

3. BiE BRI s580]) ECV-304 M| E9] MMP-2, MMP-9 &4
ol DRl ggk
+& B71099 gieto] HTTlM ZolA] BH|EE MMP-2

40

@Y - Ay HEE -

S} MMP-99)] gelatinolytic activityol] R|X]&= @&ES AtEH 7| 9
5lod ECV-304 M| Zoll $10k methanol £2EEE 5015610 gelatin
zymographyE A|B3ITE UBEAM KE, HE EHBI
methanol £EE 100 gg/nd STolA] MMP-99] ulglo] 2445}
ACKFig. 6).

100 ug/m}
AR JF AMR DR

+ + + +

GR
+

- +

110kd-

100 ug/ml
GIR AGR PRA PMR
+ + + + +

M
110kd

Fig. 5. Gelatin zymogram of conditioned media of ECV-304 cells
treated with or without PMA (100 ng/mi), methanol extract of several
herbs supplementing Qi and Blood. The conditioned media were
electrophoresed on 8% SDS-polyacrylamide gel containing 04 mg/mi of gelatin B,
Magnification, 50% .

4. BUE WSMI0 ®io) ECV-304 M Z9) invasion activityo] 1]
A& Gk

& B7|HE gioko] FBNTMEZY invasion activityol
Fae A B 95K ECV-304 M Eo] 3lek methanol
FEE 100 pg/neE FI5}10] invasion assayE AlRSIHCE 4
3 PMA 100 ng/mlE 71§} control2 THAHAH 209+ 36
NG} ME7} invasion EQUT) ¥FHo| ABS 9818709 AlEV}
invasiongk® THERF id] 53% ZASIHC) EiEE 184+49,
12% ZA3INOM, KBEE 128148, 39% A3 om, HEE
157 +£24, 25% ZABIB e, \ifts 156118, 25% Z45IN2H,
BT 134141, 36% 20l e, Zok= 170+37, 19% Za
SR o, (LigEE 17914, 15% ZAAGIR oM, AgRe 173+
28, 17% ZA8IACHFig. 7, 8).

a|x]E

invasion cells
g

Con-Contr GR AR AMR PRA DR JF GIR AGR PMR
PMA (100ng/ml)

Fig. 7. Invasion assay of ECV-304 celis treated with or without PMA

(100 ng/ml), methanol extract (100 xg/m?) of several herbs

supplementing Qi and Blood. Cells were cuitured on Matrigel coated

Transwell for 24 hours, then invasion cells were counted in four different fields at

magnification, 50x .
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Fig. 8. Invasion assay of ECV-304 cells treated with or withaut PMA
(100 ng/mi), methano! extract (100 ug/m) of severali herbs
supplementing Qi and Biood. Celis were cultured on Matrigel coated
Transwell for 24 hours, then invasion cells were counted in four
different fields at magnification, 50 x.

5 @B R ®Eo] ECV-304 M =9 tube formationo] T}X]
& g8

& Hring steko] gaid AxgnE drichl st
o, ECV-304 M| E Matrigelo) = 2F 96-well plateo]] 4] Bl 1"6]-
o] tube formationg FLet &, §1HS AEIgH 4TI UYIX
& Blaskd BTt (Fig. 5). 48 A1 AZ methanol $§%—°~
160 pg/mt BTolA) 218 A 2o A3t tube network7} B3 E
o] d¥FY AoIZt FHEA UERAL UTh B B5ES
320 pg/mt BEOIA EEFH Malvt BaE Fi&, Gift, LE
HE, AEES 640 sg/nl STOA EHFY As7 B2=A
thokEE E3A8 A FIY ¢ge ACE FEEUC E8
640 pg/me STONA] 7HE et B AMaIRs Bt HE,
HRE BREAUCE. o125 iyt Al A RRIAE Eol
3171 915K trypan blue dye exclusion methodoll 218} cell
viabilityE ZHEISH 23, MEWE Paigio] Yot x2S A
Ao YA U

Fig. 9 Capillary-like tube formation assay. FCV-304 cells were cultured in
Matrigel coated microtiter plates for 24 hours with methanol extract of several
herbs supplementing Qi and Blood (40, 80, 160, 320, 640 we/mi: TB is trypan blue
stain of 640 we/ml Of extracts). Magnification, 50x.
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gtojst BaloiA EB D A" UE2 45 Rl 285
o] om, Mgkl EEN A= 3k T Feo] LIS}

I Qich BejslolAle ¢t Y01e W thEE Aol ohe}, Y
X ZEuRio] A0l A&, L, fhAS, Kk, Rl SO
22311 ot ool i3 SI0)EHE X BE KIERAE BT
KIERAES A7IA BE S8k Ol T2 BeMao)
Eitl Y EERENHE 7sks A ghoof. 3 A2 o
A0l AoIA BB T FE YHsK= Ao AUHY
2 BU3K= AlE e Bom™, 28] UZliAde £2 ER
E 228 & Q= By 5ol tish dr} Wol o] Tl
TP, 220l s Qo) Holg ARGk E¢) Mule o) st
A7} Z BA o]l L e, Hololl thE FHASHE AL
SR, BREEE, (KRR, RELAE S0l s,
ol Eejoll thEh BHOIBHA RIHollA BoILIA] QRETh KRR
£ E3) ERE 290L1 BAES WEA7)E ol £ #
& BRI uh= QA7) EE Rolw, olgidt XISl B 4
Blol WHE MEHIME FAS] MESH= Rol MEe WAL
EIXIQ] BEVIT E 40 DS A usks wo] Bo) Mols &
MNZ7} ARY HBS sk BYold nERAD, ¥F 9] ¢
NEY NS A8 Y 2 Holo) EZE MISdk B
ol £ ZZME FBAYE AmMsk= RO M) g
EHont BEEgI0] 249 HAS 9 Holg AME 4= U
88 $HoZ QARL Uk B3] 2 QlFol thh B
o] A9 §17) W] o] BE ATl BH AFAEY F
2 W JOou, BMER B2 HBAY B AFM B
BE AT Yot P2 ¢to] Mo|g Axidh= mkbk
FHokzo] tigh QoA B, i, WAk E T
HEZO VBN ARES BRET, o] AT Mk
Q At WA FIvE BTN ARG YR 71015k, ol
3 aE AP B EMER Sl oSt AYS ¥l Aotk
i 22 in vitrooA] human firosarcoma cell, HT10809] Ho}
£ oAisH= HKIEPERS THAES AR EIVY A
ADE AT A, wEEe) KK BT AR a7 7}
A Holge gtk & 272 dix) ARBEHOIA L U il
B O 277IK (KI7E, BIE BIHN 0SB, Bk K BRE,
5% gaN AR & B8 I8, XET IR, THR,
Ft2, /I3, BN, TRER, 48, KE, B, KO, RS BA
HEHE MESK] R AAENE AU, A8EY
0] oFZojA] HAAY mxﬂzﬂm PAYAL, E5] FHM,

ﬁx SEH, TRBGFY 7} 243 AOE BUsNTE I
20t HojaAolA ¢tol Fol Yl g TN A PG AT

7} EIER G2 SHOZ o|Rolx Fou, YYHoE §u8
K= KREHTES ALBI0F 5H= A7} thREo|Tt. HKIEwkol
&3k Bt 8¢ dFE Bol RIE ot Yo, R
o WA A Fak= B TP H} YATH KERFON A X
71 Qaolix HI8RE AS A BMLM ok 20l o}
Uzl SRS T o g7 di) e 7183 ACE 3t
olEr}. BIIBIMOR H)53 5SS UERIE BECIE Soli
=93] @G AAEI Qs FER THE Yol ¥
SRIES o) MU ARE & Y FABol YIS B3E A

lnl'

z o Jlﬂ 2o g
mlm

LQ ox Mo oo
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2 7IoiEn, E3 A A BHOE W1 U e
BEE TAE AWAY 4 Yok Hol o] @7 s o]
o BEIES R WB, Ml BEEOT TREM, of 07
it BRI 65 (NB, HE, G, L AR HE), Bl
OFZ 35 (M, 5E AEH)Z HF0] Ul o18sIHTh
120 HEe I 47t FEBIG ol%Yl AFoIM RS
UHE FNY 4 Ut WS QYA VSTE T o]

o=
’

(]

4u o 4

AXCE oI5 CHE FHolld BHAY BH 7t Bag A
AB, BE, ERRIU, AB2 KR, BEEMN £81LE %
#;ESke &80l UCH, IGHoTRE FFUHAN it
23 dHag, sl BEY /% 38, 3958 &8, 4
AN the} 2, BHlZHIE 248, €9 9 ZEA Eol tidt &
, HWEH|ASol st 218, EZuiAlo] gt 28, FAEfA
| 8 43, §d), FURE S0l CEA Ak FURiga
el G, FRY R, B AR, BREE So /8
} 202 Buslo] Yok’ £5) @43 P51 Morisaki
M2 fgHolr) &% saponino] 10-100 pg/ml STOIA Q17
A BT A Z£Q HUVE cello)) 93} tube formationS
Z7WMZItk L B 168 0m, Sate 7€ B16-BL6 melanomaZ
o] 418t AF ol AZojlA] ZZH ginsenoside-Rb2E F0i8H 21,
10-50 pg/mouse?] ETollA UM S FH0IE AAMBICLL
B30} E5} Mochizuki % @A) B16-BL6 melanoma$t
colon 26-M3.1 carcinoma cell@ o}218} AFo) B ZESEQ!
ginsenoside-Rb2, 20(R)-, 20(S)-ginsenoside-Rg3E Fi3t A3}
UM EY RN invasionZ XHSIEEN E0) JHENRE
UElE 202 Husitt HEE #hRR, BEWSE, M
1%, E2ILAE, /AEEY 50| Jou, AEFHOE By
NESEE JFAAE, gAY, BElolg ¥ WWIsES &
g, 49 4 gueix 2E, ghlolgl~ &, s &2&, JsA
o A8, 1 E =8, & gAYzt
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oo ¢
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Ag so] YEid Yo B
5| Kobayashi =¥2 g glycyrrhizin2 in vitrooA] tube
formation2 Z71A171H, flavonoid 28 & isoliquiritin® tube
formationS AA|EH=U, isoliquiritin®] ZH20| HE A5l
HE FEEA EEISAREIN7T VERITIL B I5IAAT
T B, ENRES BEEFEY g50] Ao, SEEE o
Z g ol A Eoll thst 28, At3dl tig 53} ol 2Ag,
AETAl Sk 2, HIA ol gt 218, N8 A8, 49 £}
g, Sixg, WIsHiAE, g Ags0 LB A
Kojima =92 =9 adjuvant induced chronic inflammation
o) EYWES S0 2 angiogenesis, granuloma formation,
inflammatory cell9] migration $0| ZASINCIL HUASIRE
U}, EE ARG Eaild BE dFE o) RolZ B Yt 8
A2 2AEE £ AN Gl o 71 A%
QIXIY) At=g wlol BB EN MER BAE IS UEE E
Aoz, dIATIMIEY activation, sprouting, tube formation,
vessel network &419] 471X THAIE Ax|A BbP?. Activation
2 BT AN E7E VEGF § EINQUAES 7ae ge o

0|1, sprouting THAGIAE BBHTMES} SAlGH: B,

MEA71A (ECM; Extracellular Matrix)g E3ickd, AR
(invasion)gl= Yo] HolZIT} Tube formation2 T A E
7} 2315l 1F @I I e HESE RAEBS Y
She TAloln, A5FHOZ ol@A FHE ZMEBO| vessel
networkE 4510 AxRA 0] kg SE5H it o] Ugal
Al BE HRE0 8o g tIx= @Egs B
sl BRI EY) SAldl D)xle 3, A ZQ 718 a0l
mX)= g3, A&l viXlE &3, tube formationo] DjXj= &3}
€ 4oiHgiTt £33 oY) FEEE E FEEN HYE F
EEZ 7RSI AZ Bid vlAle ENE BES F B S
B0 E2 FEEE olF ¥ ABIIN}. 24 MEY 712
23t ¥ &0 viXle g2 "Brisl] Askd MITE ol 83t
cell viability assayE AJAGIFC)E M 22 714 25 & AR &
48 25 EFNT M Z9) behavioural activityol]l S Z Al
E iRt aFEol ool FE woplE o, ek Y4ES
o] tiEZI 7T Apol7} Rl soli] AlgElojo} Sich 4
8 23 g4 FEES 100 pg/nt STOlA tiRFol Hidl
1121% (LE)FE] 921% (HER) Alo]9] MZ 8E88 Lk
Ao, HEE ZSHE2 159.6% (LLEF)EFE] 101.2% (ZEHA A
T BEES UEIACE EF MEZAEES dolHe

SHEZSE

. proliferation assayolA] G4 REES 100 pg/nt STolA tiE
ol BI5) 1EEo] 2 IZ 439.3%, ABO| 161.0% F718 Ui,

HxEzo] Hls) AzEio] ZATH AS HE (829%) S
(59.5%)01ct. 1B HEkg REEES olRC ATl 200 pg
/mt SEOA 2Tl B8] 50% ©)8HE ASkEALH, EAiol
209%F M EZFAIE0] M Bol A ACE 0]4) 27HX9) 4¥
Ziol uiz} ol & Aok HEE REES AM8sIRCH, 1
S5 100 pe/nl ST 2 ASHIACE S FES0A] Y9HF
oF EBHIM ES S4lo] FrHe Auks LUkl B7) HE
otg9l sl vlFo] ddEE Al € £ YU, HEHE
FEE2 019} HIRE A EF2o] IHE s ZAE UER] EF
Ol9} WHEY Hrt A2 A7 HQS ASE HA4E BE #
Rl ®mgo] ME 7149 Balo) rixle g #rlebl
91310 gelatin zymographyE HAIBIATE MEQ) 71D E 23l
3l= E49) matrix metalloproteinases (MMPs)oll= 14 87}
9Ex e, ol dflME ECMO F2 FELERQ
collagen type NVE HHEE 5l gelatinase®] gelatinolytic
activityo] thsle) A HQUT) Gelatinase:= 72-kDa (MMP-2),
92-kDa (MMP-9)Q] F7}A] typeo] Q12m, MMP-2= gelatin,
collagen type V-V - VI - X - XI, elastin, proteoglycan core
protein2 7|A1 2 55, MMP-9L2 gelatin, collagen type IV - V,
elastin, proteoglycan core proteing 7|12 & B, AslojA =
gelating 7St SDS-polyacrylamide gele A28l ECV-304
9 sy g H7IgSsi LA sigd Foll MMP-29}
MMP-90] QOMH gel &0l Qe gelating 25K coomassie
blue stain dofjA] FAREA] te MEE FAEA Erh 482
I, KRB BE, BRY uigs REES 100 m/ul sZolN
MMP-99] i g ZaA1l Aol ERIFIUTE wheti ol 4|
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= UG tAGIA sproutingE AAE 4+ US HUE Al
ARt @I 27T oA AR SJRECE Loy}
7] YelMe Fed 83 o, ool HZEY7IZY B
U A 29 o]F0] Ao 0|2} In vitro invasion assay:
HEHOE 0|9 AR & 46l $8kd basement
membraneZ} 22 ZHOE FHE MatrigelE 8-im X159 7
ol th4 8 Ue tiEYH Zeld HiE & gD EE oY
5ld RHAECRE o]8E MEY +E ulushks 48olct 4E
A3, AZO] 2T tid] 53%Z 718 ol AAEIRom, KB
= 39%, B 36%, HE [iio] 2t 25% ZAEACE Wik o]
E 9l HA] E@il4ol A sproutingd] THAIE EAEOE A
g 4= JAE RAexE HZACE Tube formation assay= &Zhlz]
EE Matrigel 4ollA] 10% & w2 eisiH Azt 83
Sl ZAE BT B ubeE YA FH, of7]d] sietE
Foglod vz oid] tubed] EE HEE vlusiict 48 2
I, AR kol WE tube 84 A3 Aot &Rtswl, AB
0] 160 pg/mt STolAl tube HY A7t 718 Holtd, &R,
HAES 320 pg/nd STOIA] tube HH Y Adi7 BEHAUTH
REE HLst 71E 22 640 pe/mb SEONA] tube EHO A3l
7} BERAT, KBEE tube Y AAEH/ 1Y gl AR

Z

LIERATE. Trypan blue stainol] WE}l 640 pg/mé STolA9) 23}
7} A ZEA] Q8 A2 ofd AL TAEIX|EL, SEQ ME £

o AR H3E A7 tube formationo] FEE & 4 J
€ 1T ul, o] XX Al RAZE FuE RS &
alm, ABD ER 859 Euld AXaNE Wolsole
Aol EFBti Y2t

ol4t9 ME FAlg, M2 718 Bdl W Fw EEldg o
A AEAAE T o, HREY SdXMe ABY HE, fl
gy SoMe B2Ee gy AAEat 2% A2Z 8
F Act

e

a4 &

W BRmN BEY MUY dAFHE Erisl] As)
o] ECV-34 MZEE thaloZ MIT assay, proliferation assay,
gelatinase assay, in vitro invasion assay, tube formation assay
£ Adsien, 42, MTT assayollsl 8 FEE2 100 g
/mé ETolA thR ol B)5] 1121% (1LLEE)S} 921% (([TE8) A
ol9] HEEE VEM T, HEE RE2E9 S 100% 0]49)
MESES VERIRQIL Proliferation assayolldl B 2222 @@
WM M EZBAE Asigtol glo] 2813 &rkehe BES
VIEIE 2271 BT giHol HEts FEE2 100 pg/nl &
oA RE EhnldzY] FAg AAsle dEe VeI
). Gelatinase assayollAl= K&, HE, ER9 gt R&E0]
100 pg/m¢ ETolA MMP-99] g AASINSH, In vitro
invasion assayollAl= AZE HEE FEE0] ECV-3M4 AE9
invasion activity® tHZFol dlal 53% AGHSISL, KB 39%,
BET 36%, B Ak ZF 25% X SISIC) Tube formation assay

oME AE HEhE FEEQ H2 160 ug/ul, HiR ALK

320 pg/ut SEOIMRE] B AR AUE LERAC
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