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Anti-angiogenic Effect of Soy Isoflavones in H,,-transplanted Mice

ZHENG Feng, CUI Xiang-dan, ZHU Jie-bo, YIN Xue-zhe

( Yanbian University Hospital, Yanji 133002, China)

Abstract: The anti-angiogenic effect of soy isoflavones in hepatoma-transplanted mice was investigated. Mice bearing H,, hep-
atoma cells were established and treated with soy isoflavones for 10 days. The microvessel density was detected using immuno-
histochemical staining, the expression of vascular endothelial growth factor (VEGF) , vascular endothelial growth factor recep-
tor2 (VEGFR2) and hypoxia-inducible factor-la ( HIF-1a) was detected by the western blot method, and the transforming
growth factor-81 (TGF-81) and matrix metalloproteinase2 (MMP2) were analyzed with the enzyme-linked immunosorbent as-
say (ELISA) method. Soy isoflavones decreased the microvessel density of tumor tissue, and down-regulated the protein ex-
pression of VEGF, VEGFR-2, HIF-1a, TGF-B1 and MMP2 in transplanted tumor tissue. Taken together, soy isoflavones
could exhibit the anti-angiogenic effect in H,,-transplanted mice, and its mechanism is probably related to down-regulation of
VEGF and TGF-81 proteins.
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Fig. | Immunohistochemical observation of CD34 in transplanted tumor tissue ( x 100)
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Fig. 2 Microvessel density of transplanted tumor tissue

2.2 #HEELHL VEGF,VEGFR2 1 HIF-1a EH
G 3 B, B AR A1 2 b A 1A A ORI
[AF VEGF .VEGFR2 il HIF-1o £ A KKk ; S5
U2 Mg, RSB EdZH A1 5-Fu 2 /)N BURS AR 2 41
VEGF .VEGFR2 F HIF-1o %5 1 %3k B EH K (P <
0. 05) ;3 55 % 4 97 2H ZLf0 i A 285 32 4 T 45 SR AH W)
Ho 5 5-Fu i, K G 5 5 2 R R 41 40 HIF-
la FEARIXFE (P <0.05), H VEGF &k
5 EIHEaE BEOR K T 5 B A B iR i A AR AR
55T 5-Fu,
2.3 #HEEHR TGF-L1 71 MMP2 B HHRE
RT3 — 20 B B K G S B R A R A A
YEFIHILTR , AR S g0 A I b gg 20 2 TGF-B1 1 MMP2
BEAMFRREO . WK 4 Jros, B raig 42 TGF-
Bl A1 MMP2 2 [ K %36 ; 5HA iR, K
U 41 A 5-Fu 4/ BB 4E 9 41 2 TGF-B1 A1l
MMP2 & 3R 3K & FEAIL (P <0.05) , 275 H AL
A fiE 5 T4 TGF-B1 1 MMP2 & (1A A %, 55-
Fu 2] s, R 5 5 8 1 41 /N BRUBS AR 20 21 TGF-B1
A FRIAEAA R, MMP2 5 [ 3Rk 5 S 1w a3,
MRS VEGF fl HIF-1a %2k 8, HER
I VES iy Y A

FEE Model  SRURMENE 5-Fu 53 ISOF

VRGF - “‘
o . .
il W —

B -actin ©

2r VRGF M VEGFR2 M HIF-1a

L ]
e o
1
0

5 Model  FEUIRMERE 5-Fu SR ISOF

AN RIS

Relative expression
—_

E3 RiEmEES VEGF,VEGFR2 1 HIF-la EHEIRIE
Fig. 3 Expression of VEGF, VEGFR2 and HIF-1«

proteins in transplanted tumor tissue

150 - W TGF-1«

B MMP2

100

50

idEs
Concentration/(pg * mL™")

0
17 Model  FUIRMERE 5-Fu SR ISOF

B4 BEMALR TGF-p1 71 MMP2 EEKFRIE
Fig. 4 Expression of TGF -1 and MMP?2 proteins

in transplanted tumor tissue
3 4 it

ZIN B Hpp JET 0 5 90 A T e g A AR, 2 T
AT IR 24 1 BRARBE R A 0 /S BRUFF
TR RELR S TR L DA 7 S B A X e 8 B A it A A
JRCE R P o R BT A an AE AR G R A e TG
BRA= R AR 2% | 3 Ak e F 1) a2 25 A, L 400 78 e
TR A LR A BB R R T RS — BT oK



104 *

LA

i

=

1

M R AR TR S R £ 4 i
(0 EE RS AR, T R 24 4 B i A AR K
A1 ARESE L CD34 H Sh AR bR IC R 4121
MU N 20 . 45 5 B, K RS B i ] G RS
e AL P I AR T 0 o ek R I A= o A G, I
TR 414! VEGF [ VEGFR2 fIl HIF-1o 18 H
ik, T TGF-B1 Jt MMP2 & 13Rik, iR, K&
S ] A R I HIF-la 85 1 26 0 H T 3
VEGF & 2635 TR, DT il 1f 38 P9 1 200 A 386 5
[, HIF-lo }2 VEGF & 4 /K F- 19 T B X fdfi VEG-
FR2 kA5 3 f 52 15 845 1 FAES , TEn 400 1 1 45 P9
F 40 it 346 B, i 2 BEL A B 98 4 2 A i A
HIF-la W §825 T KB R B EIXT VEGF ik 1
U HAE i J BRI U4 PR BELAR T VEGF $542
Fiko [, KOG 5 B nl 3@ i TGF-B1/MMP2 i
AT IR I A 10 A5 K, [ R T 52 i i 928 40
1] 61 ) S5 240 B %o 200 e A/ 38 S5 1 4 B T & #4247 1.
BB VE o AN TR L AT ST P ok K S
H AR R 4L SURSE X A, Xl BE S K ELR
B/ R L S A 1A % R, R B R AL S
FHEN A RA X, AR L Rwsw & . &1k
Frid , KRG S IR E T e e — e g b S
O e A A A A Ok R i A R R R —
AN Fad R TR I S B T 00 S PR ot A i L
1 N = e 1| = o e s B 1 W 1=
A A PR o iy 2 ) ] 4 e 8 o, 4 A4 B 5 2 —
5T, AR —Fh KR TC R 0 A s e i, K
S B A IR TR AR — AR A T REE

4% i

R S5 2 410 o /)N B L, B2 968 10 0048 A B
HAWEAE e — 2 B2 % b ol 685 Hob g il & 4
BCRE AT DG o R0 S 0410 <) o 98t 5 A= B L
A AE S H T8 I 4141 VEGF Fl TGF-81 % 133k
AXx,

S 3k
RERRCECEIE RS T PN TN 2 RS

RO A e R S g 5 (1] A e 2 B 22 3 4, 2003, 19
(1):73-76. (He F J, Wang I, Niu J Z, et al. Experimetal study
on growth inhibition and angiogenesis in transplanted tumor caused
by genistein in vivo[ J]. Chinese Pharmacological Bulletin, 2003,
19(1) :73-76. )

K. ZERIR GBI H R SR I A B HAC AR 18 A
EABBFFEID]. ¥R : IHZRK24,2009. (Zhang Y F. Study on

the preparation of polysulfated phosphomanno-oligosaccharides and

(3]

[4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

its anti-angiogenic effect [ D ]. Jinan: Shandong University,
2009. )

KM, £, W0, 45 . R A o X 2L A R R i A AR R
B[], A - WA - 78,2015,27 (1) : 16-20. (Kang X
M, Wang H, Wang L, et al. Effect of daidzein on the growth and
angiogenesis of breastcarcinoma [ J]. Carcinogenesis, Teratogene-
sis & Mutagenesis, 2015, 27(1) :16-20. )

FH M, 2, s A, S . DR 5o i T R Rl A Je S g L 5 A=
R[], P22 5 PR ,2009,25(6) :52-53. ( Tian G,
Li H, Shi Y C, et al. The effect of soybean isoflavones on angio-
genesis of neurospongioma in rat [ J]. Pharmacology and Clinics of
Chinese Materia Medica, 2009, 25(6) :52-53. )

B SO0, SR HEAR , BORIAE, 4 . B35 22 IR fe it S-SR DR 1R I 410 ¢
Ho, JHFR8 1L A OV LRI R [ ] i 2h,2014,45(3) .
392-397. (Sut W W, Zhang W D, Wu L C, et al. Inhibitory
mechanism of polypeptide from scorpion venom combined with 5-
fluorouacil on angiogenesis of H,, hepatoma [J]. Chinese Tradi-
tional and Herbal Drugs, 2014, 45(3) :392-397. )

R VR, BRI , S . WREAREE T X Hop fiFJRE /N BUAH A LV
A A KRN Bl Mg [J]. a0 7 B 4e s, 2011,38 (11)
2283-2284. (Li L, Shen B, Chen H B, et al. Effects of Xiaoai
Jiedu prescription on serum transforming growth factor-g1 in H,,-
bearing mice [ J]. Liaoning Journal of Traditional Chinese Medi-
cine, 2011, 38(11).2283-2284. )

Pavese ] M, Farmer R L, Bergan R C. Inhibition of cancer cell
invasion and metastasis by genistein [ J]. Cancer and metastasis
reviews, 2010, 29(3) :465-82.

TR, KBS, TR, 45 . JURAR B MKN4S 15 7 41 i
B Hope T BRI A A AR BTS2 [T ], EIRERE R
#4,2014,39(12) :1686-1691. (Xing Y F, Liu X J, Wang Z
H, et al. Genistein’ s anti-angiogenic effect on MKN45 gastric
cancer cells and its subcutaneous xeno-transplanted tumors [ J].
Journal of Chongqing Medical University, 2014, 39 (12) ; 1686-
1691. )

W, AR Ay, A5 . RS B AN 2 0 Hoy, /N U RS RS
FER AR S A A A TR I LT ] REA42,2016,25
(3):494497. (Zheng F, Jin Y H, He X, et al. Anti-tumor and
pro-apoptotic effects of soy isoflavones and saponins in H,, -bearing
mice [ J]. Soybean Science, 2016, 25(3) :494-497. )

TP OO, A, S . RE SRR B SR AT S
BT EERLT]. &&MBE%,2013,34(15) :236-239. ( Yin
X Z, Zhao W X, Jin A H, et al. Effects of soybean isoflavones
combined with vinorelbine on transplanted squamous cell carcino-
mas in rabbits [J]. Food Science, 2013, 34(15) :236-239. )
FEEVT K, Al S . ROPAR U /N B Ho HHE RS A
TR A A MR T ] Bab 551 % ,2016,37 (14)
1-3. (Yin X Z, Piao L, Jin A H, et al. Anti-angiogenic effect of
iridoid glucosides from Boschniakia rossica in Hy,-bearing mice
[J]. Food Research and Development, 2016, 37(14) :1-3. )
Weidner N. Current pathologic methods for measuring intratumoral
microvessel density with breast carcinoma and other solid tumors
[J]. Breast Cancer Research and Treatment, 1995, 36 (2):
169-180.



