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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 tonics for potent angiogenic inhibitors. Methanol extracts of samples inhibited the
proliferation of ECV-304 at the concentration of 100 pg/mf. Zizyphi Fructus, Glycyrrhizae Radix,
Angelicae Gigantis Radix decreased the gelatinolytic activity of MMP-9 from ECV-304, at the
concentration of 100 pg/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 pug/mf, Angelicae Gigantis Radix and
Paeoniae Radix Alba inhibited at the concentration of 320 pg/m¢. These results indicated that
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Ginseng Radix, Glycyrrhizae Radix, and Angelicae Gigantis Radix could be considered as potent

angiogenic inhibitiors.
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dusie AYEENZ EEAUL FEAS
centrifugal evaporator2 12-24 AJZF U343,
20% dimethyl sulfoxide (DMSO)E #7}std]
20Col| BAsHA Aol A&

$ #2828 7 o2 20052 V12 o
#3149 2R5E Whn 142 §¢
28348 712 ¥ AL #Asl] 1A F
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Table 1. Several Herbs Supplementing Qi and
Blood.

Herb Latin name

Scientific name

Panax ginseng C. A.

A# Ginseng Radix
Mey.

Astragal

#E Astragali Radix Stragatus
membranaceus Bunge

o Atractylodis Atractylodes japonica
"' Rhizoma Alba  Koidz.

L Dioscoreae Dioscorea batatas

" Rhizoma Decne.

—— . Zizyphus jujuba var.
t Zizyphi Fruct
AR Zizyp ructus inermis Rehd.

_— Glycyrrhizae Glycyrrhiza uralensis
- Radix Fisch.

Angeli
B ngelicac Angelica gigas Nakai

Gigantis Radix
£97%j Paeoniaec Radix Paeonia lactiflora
2  Alba Pall.
{aJ 8 Polygoni Polygonum
&  Multiflori Caulis multiflorum Thunb.

2. MERRk 1R

o]  AFdME AN mEANEERY
ECV-304 (ATCC, CRL-1998)% A}&3}4th.
ECV-304A4 ¥ JMNAAAZRE TR}

s AMEEE AR BEREFIEMEE HUVEC
(human umbilical vein endothelial cellyol =9}
f2zkel SV-TAgS transfection A AHA  ASgAt
A7) Aolth

ECV-304 A|Z+= Medium-199 (M-199, Gibco
BRL) sjetale] Z+z} 10% (v/v)
serum (FBS, Gibco BRL), antibiotics {penicillin
10 units/ ¢, streptomycin 10pg/ ¢, Gibco BRL)
S HEs 37T, 5% CO, AFTulgroA] bl
Fetich

fetal bovine

S

3. MTT assay

o] Ao Ag3d MTTHE Mosmann'®o]
sl v og Cell Titer 96 AQueous One
Solution Cell Proliferation Assay Kit (Promega.
#G358/0,1. U.S.A)E AE3lo] Promega 3]A}9)
whof Fato] AgsAch

ECV-304 A2 E 96-well cell culture plated]]
AZg7t Zh2E 2x104 cells/wello] HEE 3o
100 u¢ 10% FBS M-1999} g7 48A12F F<l
37C, 5% CO, AX ujdrlolA widsisich
100 409 serum free M-199¢] &<k &
FERER (10, 20, 40, 80 pg/mb) AEd] F
At

20A)7ke] A#E T MTT dye solutiong 20
whiwell 7}t T8 108 Fo| ELISA reader
(Molecular Device, US.A)E o]&3lo] BT
B 490nm, BB KK 650nmelA FAE
o dzTe GAE kAl B2 1000 @
serum free M-1998 7}814ich

Blank & H3l4 dlzTdE FAE 7st
A 2L 100 g serum free M-1999] =4S
blank2 351 AFFL wjddel] o} e
ZAgo 2 Asiglch

o
=

=
ol s}
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4. Proliferation assay

Proliferation assay: HIAM £9YAE o)
e 2o g BrdU (5-bromo-2’-deoxy-uridine)
9] DNA &9l3FS enzyme immunoassay® =
A'Mse  Cell Proliferation  ELISA, BrdU
(colorimetric) kit (Roche Molecular
Biochemicals, US.A)E AMg3&igiv) Adabd
£ Roche Molecular Biochemicals 3}A}e] b
o #stdch

M A ZE 96-well cell culture plateo} zt
Zt 2x10* cells/well9] B} &2 10% FBS M-199
100 phot A wioFsldrt. 48Azke] Ad ¥
o F5ES FREE (100, 200, 400, 800
pgimt) 7V FAlo] BrdU labeling solution
10pjwell s 7H3tSiTh 18AZke] A &
ethanol 70% (in HCl) 200 pffwellS 7}8}ed]
20T 3027 7o ALE 1A £ PBSE
200 phywellz 33 A3 Al nuclease
100 /well2 7}3F & 3087 37°C waterbath
of &3 A PBS 200 pijwell2 33] HSich
t}A]  anti-BrdU-POD  (peroxidase  labeled
antibody to BrdU, Fab fragments)& 100 pf/
welld] 30 #7} 37C  waterbatho] & %
washing buffer 200 gi/well2 33 AH3}Gc).
PeroxidaseZ 100 pl/wellS Y1 10850
ELISA readerZ o]&3to =A 1% 410nm, 3
a1 3 490mmz st S 9oich

5. Gelatinase assay

ECV304 AHZZ 6-well cell culture plated]
AEZ7E 1x10%ells/wello] S| E 25t 2pg
10% FBS M-199¢} 37 24x3 F<+ 37C,
5% CO, MEu|F7)elA wisiddct wigst
% 1 mf PBSE 13 ANA&t1 1 nd serum free
M-1992 wAg $ o} FHAL Foldld
100 pg/mie] %7 HEE 9o control

wello &= %9 DMSOE Fojsta] A|Zuje)
AM wiFetich FES FAT 1243t 7
g Zo] phorbol 12-myristate  13-acetate
(PMA)E Fi3to] 100 ng/me) ¥57} HEE
31l on control wellol= EEte] DMSOE &
oAstAth 12417 ok wigkst T owjokel 100
E F3le] 1000rpm, 4T, 5¥37F 94
of AEY ME 27k AN § A5
et 4T BAEAT7L gelatin zymography
£ AgstAch

Gelatine zymography+ Heussen®} Dowdle ]
' meh Ageidith wigels  sample
buffer (10% SDS, 4% sucrose, 0.25M Tris -
HCl (pH 6.8), 0.1% bromophenol blue)2} 3:1
2 42 3 HEEA €& A 04 mg/ml gelatin
B (Sigma)& ¥ &% 8% (w/v) sodium dodecyl
sulfate polyacrylamide gelo} 7}sted ZH7)19%3}
A A79E ¥ geld 25% (vfv) Triton
X-100 (Sigma)el 3084 33 AMAdlod gel &
o] SDSE A|7}%F & substrate buffer (0.05 M
Tris- HClI pH 75, 015 M NaCl, 001 M
CaCl;, 1 yM ZnCl, 0.02% NaNjo| =& A
3TCAA 2447 < dhgAZl & 10% wg
2/10% H2AH0.1% (w/v) Coomassie Brilliant
Blue G-250 (Sigma)o] 3087} FAMA71 %
10% wle-8/10% a2t 3A7 B¢k 2EA
AlZ Tk Gelatinaseo| 2|8 gelatinolytic activity
T AA7 HEoR JAE geldA AR &
B o Mol HEHw 2oz T

Pl

6. Invasion assay

B718¥ oFEo] ECV-304 AX9 invasion
activityol] v|x)= &3}l &AL Transwell cell
culture chamber (pore size 8.0 ym, Costar,
USA)E o] &394t ECVIMAMXEE HESF7)
5x10* cells/100p07} =2 serum free DMEM
o2 Hest & membrane filter7} FEH
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Transwell chamber 2 £Zth o7]d &S
HEZXL 100 ggmlo] SE2 100 phfwell2 7}
ato] 37°C, 5% CO, A|FLujgr]olr] 24A2HE
B sttt

Transwell®]  membrane  Matrigel  (12.]
mg/ml;  Collaborative  Biomedical ~ Products.
#40234. US.A) 5 ug/10ul, collagen 10 pg/10
B 28 oldlE IESH] Fv] FollM A=
A1zl & PBSe g3t Al 71 FAlA A
ZAZ F Aol gt

Transwell chamberol]A] 2417} FoF wjokst
% Transwell2] upper chambero] Sl media
A A8t a Transwell®] lower chamber® 70% vl
€20 587} @74 membraneS £33 A E
2 A7 F 183 SR 9o HeE e
AH&ch thA] Hematoxylin solution (Sigma,
USA)Y| SE7F @2 & ZF5d 1584 23
MAs 05% (wfv) eosin (in 1% glacial
acetic acid, Sigma, USA)Oﬂ
ol 182 2 F 95% ofjghgol 287 23
297k EpAFch ol wEE o]8dly
Transwell 9] upper chamberoll olgle AEE
Sollln AN E S o]&sta] 400u]EA
JAE AEY 22E AN

AEFY FAHLe FAHRZ 43& A
Hetdlzol Az FE5E J|EoE Aot FYF
HAe dag Mo & Ao 2 HTyn

EFUAE HW

I8 RE
X%LTOW

_EL

(‘

7. Tube formation assay'

96-well cell culture plateE A& HAlo] ¥

i Matrigel 30 8 well vjt} T¥3l 42
ol 1587 wx]3t & 37T incubatorel 308
7t Ax)slod Matrigelo] geld} HTE 3 § A
¥E HEIY. ECV-304 HEE Matrigelo]
28 96-well plates] 2x10% cellsjwell 2 3
%31 10% FBS M-199 vzt A ghef

2225 40, 80, 160, 320, 640 pg/ml®) EE
2 #H7kskd CO2 incubatoroll A BjoFEldch 24
Azrel Anst F 50 wj&R ARIE st

ECV304 A|lE9 ¥3t ATE sk

B HR

1. BIE WRMMm %o ECV-304 M=
of cHst Mz o

FF H7|RY FoF FEEo] HTIAE
9l ECV-304 A ¥ 1l l

7] #5ke] MTT assay & =
22 100, 200, 400, 800 ug/mfu FEAA o

— oR
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Fig. 1. Cell viability of human immortalized
HUVE cells, ECV-304, treated with
water extracts of several herbs sup-
plementing 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, DR is
Dioscoreae Rhizoma, JF is Zizyphi
Fructus, GIR is Glycyrrthizae Radix,
AGR is Angelicae Sinensis Radix,
PRA is Paeoniae Radix Alba, PMR
is Polygoni Multiflori Caulis.
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Z2d  wldled  AEL 1025%, 106.7%,
1112%, 99.1%% Jehfgs, #iE (1007%,
101.9%, 96.4%, 90.4%), i (93.2%, 75.0%,
93.7%, 84.9%), 1% (91.7%, 86.7%, 79.1%,
74.6%), K& (1122%, 89.5%, 105.3%, 85.5%),
HE (994%, 100.6%, 1047%, 1020%), %5
(95.1%, 91.7%, 85.0%, 90.2%), F1~j% (96.3%,
93.3%, 87.1%, 82.3%), (1% 5 (92.1%, 97.3%,
91.9%, 91.0%)2] HEES LERIALH
Methano!l 2222 100, 200, 400, 800 pg/mie)
Tl dizd]  Blgted AZE (1128%,
102.0%, 75.1%, 59.5%), &t (102.0%, 1169%,
107.1%, 953%), f0ft (1143%, 90.7%, 56.5%,
50.0%), 1LEE (119.7%, 125.4%, 125.1%, 102.8%),
KB (159.6%, 147.9%, 151.6%, 1594%), Hii
(1243%, 131.7%, 130.7%, 138.1%), %&: (101.6%,
750%, 760%, 842%), M54 (101.2%, 68.5%,
745%, 862%), (IEE (1438%, 95.1%, 116.6%,
645%)9) AEES ERNRIY (Fg. 1, 2).
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BrdU incorporation assay® A #e ZAn, & F
22100, 200, 400, 800 pg/mle EEolA ]
Zatof Blate] AZEE 141.5%, 155.7%, 143.1%,
161.0%9 FA4&& U, & (150.8%,
105.5%, 236.5%, 299.0%), it (110.3%, 87.1%,
90.4%, 110.1%), LEE (126.1%, 160.9%, 445.6%,
4393%), KE (4103%, 3973%, 2602%,
263.5%), HE (106.0%, 959%, 682%, 82.9%),
HET (882%, 953%, 116.1%, 1484%), 974
(99.5%, 103.7%, 85.0%, 59.5%), {5k (94.8%,
91.6%, 134.9%, 1180%)2] Z44-2 Yeigich
Methanol $ZE-2 100, 200, 400, 800 pgmie] &
wolA gz HEld ABE 617%, 55.1%,
M4%, 217%S EPIE, #E (629%, 563%,
510%, 489%), FIit (12.6%, 433%, 28.5%, 209%),
LigE (612%, 529%, 56.7%, 389%), K (449%,
49.6%, 38.1%, 284%), HE (639%, 32.6%, 313%,
07%), E5 (314%, 30.6%, 31.5%, 368%), FILHEE
(842%, 91.7%, 61.1%, 304%), {5 (83.8%, 56.9%,
34.0%, 282%)2] S4&5 YERSIthFg 3, 4).

Proliferation (% of contrel)

Fig. 2. Cell viability of human immortalized
HUVE cells, ECV-304,
extracts of

Concantration {ug/mi)

treated  with )
Fig. 3. Proliferation rate of human immortalized

HUVE cells, ECV-304, treated with water
extract of several herbs supplementing Qi
and Blood.

methanol several  herbs

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

extract of several

supplementing Qi and Blood.

3 BdE MR 3R%0| ECV-304 M=o
MMP-2, MMP-9 Mol o|x|= HE
% HI|RY goko] FIY A AN F

Hges MMP-2%9F MMP-99] gelatmolytlc

activityel]l WA= @ AHRI] $5hd]

ECV-304 M ¥of gk methanol FEES F

3lo] gelatin zymography & A]813}51 ).

100 ug/mi

GR AR I AMR DR
PMA=w=D> - + + + + + +
10k~

90kd-

100 ug/ml

GIR AGR PRA PMR
PMA-~-> — + + + + +
110kd

90kd-

Fig. 5. Gelatin zymogram of conditioned media
of ECV-304 cells treated with or without
PMA (100 ng/ml), methanol extract of
several herbs supplementing Qi and
Blood. The conditioned media were elec-
trophoresed on 8% SDS-polyacrylamide
gel containing 0.4 mg/ml of gelatin B.
Magnification, 50x.

AYAR R, HE, ®5 9 methanol &
2 100 pg/ml HEo]A MMP-9o] W&o 7
st thFig. 5).

4. i BRI 8%50| ECV-34 M=
2| invasion activityol| o|x|= sk

42 »r\ug slofe] YahulnMEe} invasion

activitye]  ©lxE 9ge  AEBE7] 93l
ECV-304 # 3ol 3HoF methanol F2E 100 pg/md
& Eof3lo] invasion assayE A|3)s}ich

¥4 PMA 100 ng/mlE A7} control
o whejuiAlg 209436702 A E7} invasion F

O

p

Ack  dhEe]  AZE 98+1870e  AE7t
invasionste] thZat oivl 53% A4S #
e 184449, 12% 7AEgon, KE+E

128448, 39% #Ais9iodm, HES 157124,
25% #arstslon, Giftes 15618, 25% 4

stglon, EEE 134141, 36% ZAason,
ke 170537, 19% #AsGen, e

179+44, 15% Z2stgon), fIHEE 173428,
17% 723 AckFig. 6, 7).

invasion cells

+ GR AR AMR PRA DR JF GIR_AGR PMR
PMA {100ng/mi}

Fig. 6. Invasion assay of ECV-304 cells treated
with or without PMA (100 ng/ml),
methanol extract (100 pg/mf) of several
herbs supplementing Qi and Blood.
Cells were cultured on Matrigel coated
Transwell for 24 hours, then invasion
cells were counted in four different

fields at magnification, 50x.
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Fig. 7. Invasion assay of ECV-304 cells treated
with or without PMA (100 ng/ml),
methanol extract (100 pg/mé) of several

herbs supplementing Qi and Blood.
Cells were cultured on Matrigel coated
Transwell for 24 hours, then invasion
cells were counted in four different
fields at magnification, 50x.

5, & WEFM §E50| ECV-34 M=E
9| tube formationol] ojxl= gt

FE HNEE e A JAERE
H7vel7] 9sted, ECV-304 AEE Matrigelo]
¥d  9-well plae]d WYt tube
formationg #%3 ¥, ¢ Mg AT
hzTg vluste] B3tot (Fig. 8).

AEA7, AZ methanol FSE2 160 pg/
nl wEAAM 3te AE 28 tube network
7} ga=ol daygd At FRaA ey
19k EE, AL 320 ugm FEOA
a3 Asiyt #FEHEY EHE, A, WE
HE, fTEEE 640 pgml FxoA BIA
As7l #2HAT. AEE Y AAEH
7b gl Aoz #RHUT EF 640 pg/mt F
TN s A RN dAEFdE Gl
HE, R FEHU. o At AE
Abell Qg AAAE FRlsly] 98t trypan
blue dye exclusion methodol] 98t cell viability
g B3 A7, AXYE GuFHo gloy A
AL Aol 9l gk

o

Con 40 80 160 320

Fig. 8. Capillary-like tube formation assay.
ECV-304 cells were
Matrigel coated microtiter plates for

cultured in

24 hours with methanol extract of
several herbs supplementing Qi and
Blood (40, 80, 160, 320, 640 ug/mi;
TB is trypan blue stain of 640 ug/ml
of extracts). Magnification, 50x.

V. % %

e
B
ach
i

o A g z)pE
FmEd Teso lon, MYseAe] i
3 o= Ax I Fdo] st Yok &l
& w2 g2 Ao oz,
RE, L, R,
e, Bl So8 BEsa ik oo gig
soatd AmE BRIERIAE, TR, HKIEM
mmgiel A7HA wee ggsked o F2
ke EHL 2 BEREMEHE 70t
= gtk d Az ¢AEd oM
3tan B aE HYsle o] ARHY
& pass AdE e worf, 92 vt
dqHE F2 FRE 22T  Ue #9394 &
sl g @77} Bo| o)2olA o,

- 112 -



e 61«16”* Xl%*f?_ i Mo ik,
BER s, (LR, KIESAE S 3l
ol Tl i@ stefery Aol A
A etk KIERENE T3 ERE 23
MRE WEA7IE Aol Fgo AA
= 8A7E He Ao, olefd 93
H *‘EHOH e HERGE 949

oo £ 2 kL
fjo
3
{'(' wl

o 2‘- de oL
BL
> rlr ri?L

of¥
r o

2
9,
i

2
)
N
L
m
o
ox
o
o
o
o}

o
rir
o
o
=2

e
fni
rie

>,
2

T,
2

|

1o

e

%,

tlo

= 1o

N O
e

b
2
=
rol
LT SR A
ok
2
d&
O

to 2
42
3]
[
2
O M
a2
2
sk
ot
32

%S,
T
Jm
ol
42

yo o
di o Mo o

fu
£
_—
>
i
2
=
&

)
o R
i
£
Ha
2
L

g
o
g
el
S

e
re
-4
2L
M2l
5
o
-Ix
r—t’j‘ _\&ﬂ
re tlo
il
o H
x

2
s

[e]
30—
ot
rlo

2

|

u

)

AshT BREEHL
fé} ?i?"ﬂ’ﬂ g4, i, W
S TS B3
meREERE ALY o A WA
Wt R4 o ]EJ—}C’H YR 7)9lsid, o
2 ade AW F EmiERE Fed o A
de w3 Aotk ® W in vitroo] A
human firosarcoma cell, HT10809] #o]E o4
s HKIEpREY TAYES Yoz g
AR AR Ene A A, EEEY Bk
Ko A dAgHT B Holdg W3
=3
0L @A ARHAR T e I M
oFE 277bA (fI1E, $imEk, BELQ, #&E, &
i, BE, REE, BEX, BAF, 1B £
1, #E&, FIUE, KT, 08, IHE,

-
ox,
1o
il
2

re & Lo
)
et

2
=
H
2
Fel
L
mﬂL
J

oo K
g
o
3

L g 2
[
o
i
12

in)

|, ©

N#, W, TR0, 5UE, KiE, 8¢

A\
&

R, BRRUE, @A, 41)E AAstd g3l
A dAgns HdAsged, 484 e
o okEollA HTANA A EIL BERHA D,
E3] dolt, #AK, AP, TrYTY 23t
5ok Zow W aEeidh

a5 g Aol el o] W Hial
A %UM Hds A7t EmimakE SEE F
Alog O]TO{X% %o\,} ou};dog OLQ}X}EC
RIEIES AHeslel st 497t dlFEol
th RiEZ &8 BEEMYY ¢ d7E
ol By wp glov), wiEsEe] Al o
Al zzﬂr Bug up Yok BERESEAl o3t

Agsh QAo MESE A2 e i
G FR BY ol kS Fpa
A AT A whe e Aoe gekuy. @
Jedez wsd E¥e UYie WEere
FolA 538 o

MEFES WR, WIS, Wi, WEEos
PR, o AN WREE 63 (A,
B, ol 1, AR, HE), HmoHE 3%
(B8, B%, [TERE ARt Agd o
Fstelrk k2o AR T A7 Bl
oV AT AR FUHE §AL 5 9
& obilsh YaH WSES melste] o]Folx

S 4B Fold IWAY BY A77 2
Ae AE, HE, ERAN, AT AR
B, £RIEB, XHATHE &%
) glotd, RHORE FRAA o
%,

437 A4, A¥HAC o 24, FU2HY
A48, 8 2 2% U@ 2g, JEu

- 113 -



Foll dig 28, EAYAN] gig e, e
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