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Genistein’s anti—-angiogenic effect on MKN 45 gastric cancer cells and

its subcutaneous xeno-transplanted tumors
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[ Abstract ]Objective . To verify genistein’s anti-angiogenic effect on MKN 45 gastric cancer cells and its subcutaneous xeno-transplanted
tumors and to develop an optical imaging method for monitoring this anti—angiogenesis. Methods : MTT assay and VEGF-ELISA were
performed to test the inhibitory effect of genistein on proliferation of MKN45 human gastric cancer cells and VEGF expression. IHC
was applied to detect VEGF,CD31 and Ki67 expression after MKN45 subcutaneous xeno—transplanted tumors being treated with
genistein. The optical molecular probe targeting VEGF ; Dylight 680-Bevacizumab-F (ab’), was firstly prepared by conjugating near—

infrared fluorescent dye Dylight 680-NHS and bevacizumab’s F(ab’), fragments. Then,it was applied in in vivo optical imaging to

verify tumor VEGF down regulation induced by genistein.
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genistein had no significant inhibitory effect on the proliferation
of MKN45 human gastric cancer cells and its subcutaneous

xeno—trans—planted tumors. VEGF-ELISA results showed geni—

KRB (%% AHIN2013)65 %), MKN45 cells and its xeno—transplanted tumors(P=0.000). Re—
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certain anti—tumor effect (P=0.034). THC results showed tumor VEGF and CD31 expressions were both reduced after genistein treat—

ment. In addition, Dylight 680-Bevacizumab-F(ab"), applied to in vivo optical imaging could effectively detect reduced VEGF ex—

pression. Conclusion ;The inhibitory effect of genistein is mainly realized by genistein’s anti—angiogenesis, which significantly inhibit

tumor VEGF expression, rather than genistein’s direct tumor proliferation inhibition. Optical molecular probes Dylight 680—Beva—

cizumab-F (ab"), applied in vivo optical imaging, with favorable clinical prospect,could predict anti—angiogenic effect of genistein at

early stage.
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e, RSB0 SRR 5 T TVIS /NS TG R AR R GE kA 71
WESE AR P VIS /NS E R R RS SHL IF i E
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P T IRET SR IBUA, 8 92 Imaging Living #AF (Xe—-
nogen, Alameda, CA )4 tHRY72H 5 %8 JRZH rf 21> g J24%
Riﬁ(region of interest, ROI) Jf- 318 HAF- Y78 08 (H (aver—
age radiant efficiency) JEAN Ry :p/slem?sr,

ARG R VIO IR PO BT 5, I 9 A it
M A FRERIK (B 1% PMSF) J& 20 WHEE 12 000 r/min Z50 15
min 7 BCEIEHEATIME VEGF (9 ELISA A5,
1.3 %itsae

% GraphPad Prism 5 S8it73 Hr il A 23 B BCHE O
i, MTT } VEGF-ELISA H4ii R HI K 28 J5 22 534, [ i
AT LLEL , genistein I 00 1) 45 SRR Y o 2 00 = Ok
T3 220007, TR DEOE AR 3 9O EEE K VEGF EdimR H] «

Ko, KIS /KER «=0.05,

2 &% R

2.1 Genistein %% MKN45 A Ji £ i, 64 35 74 4 45

MTT A5 0 45 5 2 W] . AR B2 (1.0 wmol/L) 3] fe5 & i
(500 pmol/L)BREEHR ) Genistein X MKN45 2 ifd 34 JCHH &
HBETEIN IR (3% 1) (F=1.842,P=0.118)

% 1 Genistein 4632 MKN45 ZHAf 48 h MTT #&iMl4E R
Tab.1 Results of MTT after MKN45 cells being treated with

genistein for 48 h

2P E %% MKN45411 i
500 3 0.7870+0.100 5
250 3 0.683 3 +0.025 4
125 3 0.8447+0.151 8
62.5 3 0.837 0 + 0.085 4
31.25 3 0.688 3 +0.047 7
15.6 3 0.7773 £ 0.024 8

7.8 3 0.9307+0.172 8
3.9 3 0.7857 +0.0559
2 3 0.819 0 + 0.004 4
1 3 0.7620+0.019 7
0 3 0.7650 +0.103 2

2.2 Genistein #7%) MKN45 A 5 5 2018 VEGF ¢4 ik

X HRZH MKN45 4l VEGF (93 3k &8 1 V- 241H N . 33.47
pe/ml, HEEEST R 125 2 62.5 pmol/L 1) Genistein AbFIMKN45
AN 48 h J5 ,MKN45 418 VEGF Y 355205 . 17.27,
18.55 pe/ml, %532 . Genistein AEHS i Z 0 HIMKN4S £ it
VEGF [13&i5 , 7F Genistein [NYEFI T MKN45 41l VEGF ik
B T2k, 25 AT L (F=21.360, P=0.002)
NG VR TR LA A 0 MR B 125 B 62.5 wmol/L 4H 22 1]
TGt 255 (P=0.658) , 5 0 pmol/L Xf [ ¥4A5 25 5 Hrp
P25 iy =0.001 , Py s i, =0.002(3 2) .

% 2 Genistein 43 MKN45 #iffl 48 h VEGF-ELISA #ill 45 5
Tab.2 Results of MTT and VEGF-ELISA after MKN45 cells
being treated with genistein for 48 h

2y fi% VEGF
125 3 17.27+0.77
62.5 3 18.55+0.24
0 3 3347£5.79

2.3 Genistein % MKN45 #% 4 /% 3% 74 #4 404 15 A

Fe TR MKN4S 41110 8 d Ji w] B . WEE 21 BT AT 5256 5
YIRS BT IR (R 1), BT 3R 15 d S TR g
PRFSEYIEZ) A 300 mm?, T UHEHS R 4R Genistein 1897 o TEIR
7R R g R e AR AR i 2 S
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PRAF ] W ] (F=6.53,P=0.034) ,
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Fi4=6.53 P 4341=0.034 | F 44143=74.16 P 4413r=0.000, F 5 ;=7.95 |
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B geiterae 5 WETaIni i i 2 2 v g (AR R Bt o s 1]
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Tab.3 Results of ANOVA for repeated measurement of tumor

volume
s ] X REZH JRITA
1d 337.59 +94.50 338.50 £ 151.45
2d 404.77 £91.19 406.89 + 148.69
3d 498.58 + 173.63 427.19 + 115.86
4d 654.04 +220.54 446.58 +90.15
5d 729.33 +218.09 528.55 + 136.21
6d 787.43 +206.79 569.40 + 158.35
7d 864.54 £ 190.91 588.86 + 174.24
8d 953.88 +214.85 643.78 + 143.87
9d 1014.71 +205.67 679.71 + 119.96
10d 1088.67 +233.46 722.80  117.56
11d 1177.72 £ 296.40 75830+ 111.54
12d 1212.53 £274.05 804.75 £ 93.60
13d 1286.69 + 316.30 836.07 £ 96.17
14d 1395.16 + 385.94 868.22 +93.59
2 000~
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-= AR
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g
g
& 1000
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1 B KHDGI 2 K AT B S SR B B iR A B YL E
Fig.1 Curve of tumor growth inhibition and visual photo of

isolated tumor specimens after genistein treatment
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Fig.2 Immunohistochemical results
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4 1.94 4, B4 Bevacizumab—F (ab’), 43F 24
B [ 2 > Dylight 680 Z86YLk 1,
2.6 FERER R

TE VIS /NS AR R R G DK 675 nm, BT
720 nm HEECF X SR GG B W HEAT AR ARG SR L
Genistein V&I7 7 d Jii , IRl VEGF & 1= W & K (K 3A), IF
AR BSHR X I (ROD) 197 J S i B 313 Hh G IR 2 5 5
I ] VEGF S8 HLE N 2.6:1, 45 R R HA G X
(1=40.41,P=0.000) (¥l 3B), JiJf§ VEGF-ELISA Z55830H %
HEAH R S5 iR 7 4R VEGE ik 40l o0 1 733.46 414.52
pe/ml, AT Gii12£ 2457 (1=22.96, P=0.000) (1€ 3C),

Control Genestein treatment

Avg Radiant
Efficiency[p/s/emsr)/[pW/em?]

AN RS AGAE I Genistein 1GYT
557 RIWEERAL VEGE kK F-

4.411e+08 3.662e+08

10

[:::: DO REHIN
BB iHyreL

SR E (WW/em?)

8
6
4
2
0

B. Genistein J4F75 7 FEVa7 74 15 % HASHL vsRg 8
WA 4 TR 3 1 1
VEGF ELISA Assay

[=:= ROl
[ RV

VEGF #ik 4t ( pg/ml )

C. VEGF-ELISA K] Genistein J477 565 7 Y
VEGF [#3357KF- (P=0.000 )
3 INhDTERR R B B VEGF-ESLIA #il 45 R
Fig.3 In vivo optical imaging and ex vivo tumor VEGF-ESLIA
test results
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i 3 B BRI MKIN4S 4 K2 5o N RS A8 VEGE
(1) 38 77 AR B I AE AR VR FH 8 B0 90 i) K T e g 34
FE ST R, TR, BT il 48 0 943 F#REE Dylight
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W FEAR TR | MER L AS I Genistein Y697 T I8
VEGF k7K Ak , T X e 1 s 4k 7 2454
(Y7 A T RPN AT R RS A =

H A, B8 K P2 38 T Genistein A
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Y REIGFEANRIVE R . SR EABESE Y MTT 325025
SRFHA M FERRBE Y Genistein X MKN45 fidg 40 it )
AR OB EEERIMEIER . SR, AR
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MKN45 R4 VEGF By ik i B 52 0 2 R4
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SIS PR T R AYUENT B R RS AR AR R
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BRI TR, SR, 2 G524 00 2 PR ()
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SRR 7.9.10 11,1214 K 2 20 iy [a] 44 fL
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MKN45 J}eg Jo 422 o dn M s AR 2 2 28l
PO PR VEGF (1) 18 K e 3 A= 1M 45 T ik )

AWF5Er, R @ VEGF-ELISA J7 B hEME i
B0 22 IR VEGF 3Rk 5L, SR ELISA Al 251 2
T 5503 B B R A T ARSI, TC IR AR A SR
TR A AR VEGE kK P28k, i Fhiim i
Az BUAE FH AN T2 2% B 98 40 e s 2 o <) P e
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MDA FIREE Ss Ot BAR AR I Mok 1 3
ANA  ASSEEGAE Genistein JETTHIEE 7 RN 5L L6 5
PIHEA IS AOG2E US, AR S SRR W T i 5 19291
o FEREFRENS R AL MER LA I Genistein X Jif &
VEGF BHIHIRCR

ARSI R T 21509 6 Yk Dylight 680—
NHS K F AL Bt VEGF H5iEHTIA Bevacizumab
[ F(ab"), Fr Bt AR S gl A il £ sl o e o+
£l . Dylight 680-Bevacizumab—F(ab’),, {H&S¢ G,
1REE SRR X A R4S ) PR R fE
SR JCR H I Genistein HTMIE 145 AE
WITR, ASZE HE: Bevacizumab #E47 BT Y45 5]
F BiAE I PLiA  Bevacizumab-F (ab’), 1 H HI7ET .
3 A 9/ B B BTAAR (4 53 1 LU o3 RS A
S e L7/ LU NG OERWi B i 3 WL E A PN E |
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G PGSR R 14 R oM
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