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ABSTRACT

Studies on Angiogenesis Inhibition Activity of
Traditional Herb Extract

Jeon Won-Kyung~ - Lee Tae—-Hee, PhD+ - Yoon Yoo-Sik, PhD+ - Kim Yeon—-Ok+
and Sung Hyun-Jea, OMD+

Angiogenesis, the formation of new blood vessels, is considered to be
involved in many pathological symptoms such as diabetic retinopathy, arthritis,
inflammation and solid tumour. Ih,’fiarticular, it is thought that anglogenesis is
critical for development and growth of solid tumour. Recent study shows that
there is a highly significant association of microvessel density with overall
survival and relapse-free survival in patients with breast tumour. In this study,
the inhibition effect of angiogenesis of traditional herbs used for the treatment
of cancer was examined. It was found out that the extract of Agaricus blazei
by boiling water is a possible inhibitor of angiogenesis. It inhibited normal
developmental angiogenesis in the chorioallantoic membrane of chick embryos
and also inhibited capillary-like tube formation by endotherial cells on matrigel
in vitro. These results suggest that Agaricus blazei can be a potent
angiogenesis inhibitor.
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A A F A4 (angiogenesis) S A ZE RS HE7] 4T 71E2HA AR22 A
A, B, A3 F B3 F2 7)1 e AFs FEA EA3 JA AT
ay ANEARAY] F-o] &A= ghE Al FAWo] Arled F8 AW
o2 EAEHo] BHd s dzxAL FHde #EAH G ol
AA A AAFORN 2¥E dodn AFE AP He T oY=
2o Ao] YA Yok S8 FFe A Hold T AALAAN L FLF o
ge sz Yot ¥ 2t I AEAAE 222 33 F oy o A
Z37] AN E RN LRSS e = oln ALHoZ RAYHAI
A4E AFEe Aotk AJZE EAEHo AFHA FFAeld HE 719 ¥
S22 TEE AT A4S YR FTEHEA TS 4ZE 5 Jx 8
e o gE F7E HolE F Utk TRANA AREBAALY JFAY 9=
AEEL =S} AR AAE FF3td g Y, Hol, AL AFES 958
At webd AYEBRAYE JAS T FES ol &3d FF TFHAE AF
S XDt T4 AFFd HolE ANFde Aoz A2 /g9 FdAolth
FTdMe ARBEBYL AAAE ALdr] A% ATFE APB3A in vitro, in
vivodll Al E¥eol HFHUL AA ALY T JdE FAEL angiostatin,
TNP-40, interleukin-12, interferon-a % < 1001501 YA Rasi 9oy wu=
NCIlM = AAEBAAL dAE o]-&3 o Aarst oz 2~5d e 7Ms3t
T d2sz A H2 AN R HE ALEBAA AAd W A
Bzt Qd =8 A Z(Lithospermum erythrorhizon)?] %<l shikonin®) &3}
7t e Aez 231d v Ak I Aokl g AAFRNA BAD
AT= Aloe vera® dichloromethane F&Eo)A AZERAYY A4S B vt
2e Bolw AALBAY dAd #F A7E 27244 Yokn & = A’
g2t 2 AFE ANZEE Y AFE Axsy ddoznyg NAERAAN A
g 7HAE gAE AEFoEN Ho NEE ZEA FAAE MEEr] A
AZ=FHA & dFAME g 840l Holut % F RRbeA Bo] A1
RE FFA TN AF HAF 22 HA D oprtgFA wAE dHeE A
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2% WA (Phelliun linteus), &2 WX (Coriolus versicolor), °}7}8]F2 WA
(Agaricus blazei)d QAAA= Zz L%, F Hoo|n BEAWNIE 98-05-31,
98-05-49, 98-05-41% 1998\ 59| AT Al i stel oA Fddted AR A
o 2 AP o83 AMEE EF FEL ddvd AAY AR 20 gol FTFSF
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AN 1587 ARSI AEFAT FHaAG o] FEFAE rotatory vacuum
evaporator (Buchi RE 121, Switzerland)® 60C &M 7Y 53 F 52
Ax71E o83ty &3 FAAZEAY. FAAZRGH @ AlRE FHRT &
3] %o membrane filter (045 m)E 33 AL BAo) ALgsg?

HNESY &3

ARAETr7 w2n wjusd FdgA ZeEAo] owigk SNU-1 (human gastric
carcinoma) MIFE FIFTHATF2PAA FEFEUrt. 10% fetal bovine serume
X 3d RPMI 1640 (GIBCO, USA) wjR| & o]&3le] 37T, 10% CO® wj k7)o A
AZuFeAdct AEZSAHY &AL MTT (3- 4, 5-Dimethylthiazol-2-y1-2,
5-diphenyl-tetrazolium bromide) A MY & o] &3 A @Y AX FHIHE
TH3lY APAEFE 24T O AXE FFsn A7 s=E=2 AAE F
o & F oAk vt FFEA 2 mg/mt MTT(Sigma) 50 & 7Hg & 37C

v}

w7l 4A1ZF FoF whAlEld Tl 450 goll A 583 YRS 30 wh FHE

713 ¥ ¥ DMSO (Sigma) &H4& 150 ¥ & welldl 7t MTT & # =
g o] YA 9E o8 ELISA reader (Molecular Divices, E max)Z 540 nm
HFgolx EB3=ge FHAALS 50% AABFE (ICo)E AEe0] 50%7 HE
g 3le 4B TR FYdFon ICxhn #e AEXEHe XEE AL
Soft MAX pro version 2.2.1 (Molecular Divices, E max. Inc) 213 & ©] &3}

o ICs & AdsIAH.
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Bovine Capillary Endotherial(BCE) ME &2

BCE A 29 #29 wd< Folkman® Gospodarowicz & $8&38t AH&3f
AP xe BAug wEgdom ZE3 A5H e PBS (Phosphate buffed
saline, GIBCO)E ©]-&3l9 AEdo]l A3 AALY A7 AHaA BT d
petri disholl 10% calf serumo] ¥ 3% DMEM (GIBCO, USA) #iA & Y3 F4
S WoE HRE g AAESAG. AEE HAE 50 M tubed] &7A 1,200 rpmel
A SR FARYsY FEAL AATNLD. 976 collagenase §%L FE3
I 37CAAM 1ANZHEE wlgd & 3000 rpmollM 28 B¢ dAEEE sz &
FAL AA}KAT. 10% DMEM wiAE AZF ¥u F 3t 6 well platedl
¥t bFGF (R&D Inc)E 7 welld 3 ng/ml =2 ¥oF ohg 37T, 10%
COz g7l A widsldct. BCE A XS ®zldte A2& plated] &AM 37T,
10% CO2 ¥ F71o A vjd3ted A}-&319 ) ‘

In vivo MMEZIMN AN AE

FATAE (F)EFLAA T8l 37C wiFrlolA 32 F¢t wiId g FF
H o2 petri dishell &AA ©A] 3U3E WIS 3tAh A|EE thermonox (Nunc,
Inc)ol 10 wX HAse &d3] Ax3o FusAdc. FAT I 6dAd=
chorioallantoic membrane (CAM)®} A &o] 10 mAE AAHEH o714 Fu)
ANBE &8 ¥ 37T WdrloA 29 B¢ gstdth WY $84 a4y @
2 A8 JQEFHYX=2E FAVE o] 83t CAMd FH t5 A5 FH
FaPHo] JAIREAS S¢oz =T 28 29

In vitro 838N (capillary-like tube formation) X AlF

Matrigel (Becton Dickinson, USA)& 4°CellA %<1 & DMEM (GIBCO, USA)
iR E ol &3t 108] SN S dS ol BX 2 24 well plated] well B
250 w¥ B33 the 37°C wlgrlol A 60837t wjYAZth BCE AXE matrigel
2 "3 =¥3te] FHF 24 well plated] well 3 8 x 10714 HEH & v=4
Z AAE 5459 18 Az B 3PCAA wjFd T AR /A AANTE dn)
Aoz Basu ANFGL H70



2
o
o
o
Ful
lo
tfo
do
>
o
e
e
oX
5:)
2

TRk AQBAAYE AN A BF A7 133

m. 23 2@ 33

HMESMHEDL

SNU-1 AEF tig FEE9 ICx #k2 Table 1.7 2% 7479 ICx &
MEZRE @ Ik @0l 100 mg/mk FOET EHHY 2FE dsME AEEAo]
gAY Mt Ao BT ANAN BE ICx gl 100 pg/m o)Foz
ALEAY Bt = A2 G G e APAA P BHL g
Aoz RFHA

In vivo MMEZMM AN SH

CAM assaye AAEBALAN dA5 S 2R3 A4 2 A7 #AAHL Sgo
stRed AlEE AMeld thermonox7t ¥A HET I F9o AKE 49
EXAEE T3 AAEAYAY A5 S w5t daAd0] BEHe=
o]Fo]W Z$E -, thermonox ¥l HalA @Al JA =3 thermonox
THAE ERAYAY dAAE=E Asl oHE AFE *, thermonox FE

thermonox FHA = Aol dAld A& +2 #ASAt. CAM assayE ©|
ot A wA, A ¥A, o7k T2 WA dE4 FEE A Adge
Table 29} ﬂglt} owh‘ﬂ#é HXo] 39%2 dRBEAA st 7HE FSA &
BAHAL +FS A viHlo] 23%, 43 HAo] 14%2 SAHH AN JAT
o] ¢fatAY A gle ZoE FAHJIY AR FIT AH(E Fig. 1A 2
ukel o] A YET FAVLE FHRTTS M thermonox FH o B4
o] AA o R o]FolF ¥wiH BE o7ty f2x WA 5 F2E 50 wleggd A
& thermonoxZ@ F99 H@BAYAFo] JAlso] Fde FEXAHEIF gle FE0
HEHYY. B AAs AP AHEE F3TY FF An 4 TEAC 2 T
H FETY AEGe] A &L of2 Ty ALY w7 dAHAE &
Ko ARIFAAYAY AT AFE & F ' o Al 2 438 Z
Ao FEAQ Heol o] FABY FE Ho] o HPE okt TRo
Rov AAPBYAY dAZAHE SAez & £ UveE Lo)d FHFE Yo AA
¥ of) = &

% 2
YH44 AT L ANl = AR PP B
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In vitro 828N AdHls &4

Matrigel assay: matrigel®} BCE M EZE o]&3o ¥ 33 A (capillary-like tube
formation)& 5% § Jed o1& A= AAE Ao FAYAY AT S
SRt YHOR AYFEAYAY A H4¥E g;} AAsol &FE ot F
2 BT X WA EF FEF U FB¥YHY JAT 2 Fig. 29 2
k. A® PBS% AH@d 39 BCE AXe @3’&?—‘3"3% J34 o2 3P ¥
BE o7l F2 vAle EF FE2ES 016 pg/ml FEZ XHIF welld) BS
BCE A X9 8% gAo) JAHYLY X WA IF FEE9 B35 032 w/
wW FERZ A welldlX FHFPo] AdAHE RS #FsAT. AFH9 #AHS
du|F oz #FsY g2TH BT BFH o] o]FAAA &L FEE JAT
o] A& AoZ AHFAh ‘

o7t F2 WAL oln nYPY FEHAIANA FLHo] Hojd HAoRE B
2k o) B AP AR fBREgn AREH AXFA APo) BesAGS
FYANAE TS o] 8T AAABANAY A A #F 7V JYFH1n e
U 271gA4d Q& AAolt wEA B dFe Yoz REH JAAIANAY A
TE VAT FAE AETLEN R A2 ZEAA FIAE NEE F A=
WS AAE T2 vk B AYoA ot Bl AAEAALY A4 &
7t ERFCEN g5 FY NFAZ ALVt ES AAH F2 U

-3
rL %

O

Table 1. ICs values of traditional herbal extracts for SNU-1 cell determined by

MTT assay
Traditional herbs ICs0'(pig/mt)
Phellinus linteus > 100
Agaricus blazei > 100
Coriolus versicolor > 100

*[Csp: 50% inhibition of cell growth.
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Table 2. Angiogenic inhibition of traditional herbal extracts by CAM assay

Traditional herbs I\i(;'ng - No. OiCAM N — z) "
control 11 9 2 0 32 18 0
Phelliun linteus 14 11 1 2 79 7 14
Coriolus versicolor 17 9 4 4 53 24 23
Agaricus blazei 31 12 7 12 39 23 39

Fig. 1. Photographs of CAM after two day-treatment with Agaricus blazei extract. Blood
vessels were made visible by injection of 10% fat emuision. Arrows indicate
changes in vascular pattern. Control had no effect on the vascular pattern. (A)
control treated with d - HO , (B) treated with 50 wuglegg water extract of
Agaricus blazel
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Fig. 2. Effect of Agaricus brazei Coriolus versicolor on capillary-iike tube formation by
BCE cells in 24 well plates precoated with matrigel and cultured with DMEM
containing 10% CS in presence of vehicle. (A) control: treated with PBS (B)
treated with 0.16 wg/mé water exiract of Agaricus brazei and (C) treated with
0.32 ug/mé water extract of Coriolus versicolor
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