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VEGE) it Ba 41, AR il 5t B4, SR ] qPCR . Western blot 43 3 46 i 45 2 B0+ 40 §d &% 5% %7 41 g # FLT-1 mRNA
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Abstract: The purpose of this research was to investigate the effect of exogenously added VEGF
on the expression of the FLT-1 during the process of ovine oocytes maturation in vitro. Three dif-

ferent in witro maturation culture methods were adopted: naked oocytes separate cultivation,
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granule cells with naked oocytes co-cultivation and cumulus-oocytes complexes (COCs) cultiva-
tion. Treatment groups were adding exogenous 5 ng * mL ™' vascular endothelial growth factor
(VEGF) while control groups were not. The FLT-1 mRNA and protein expression levels in both
ovine oocytes and granule cells were detected by qPCR and Western blot, respectively. The re-
sults indicated that:1) Adding VEGF could extremely significantly reduce the FLT-1 mRNA ex-
pression in granule cells in the co-cultivation treatment group at 12, 16 and 20 h, and the FLT-1
mRNA expression in COCs treatment group at 4, 8, 12, 16 and 24 h (P<C0.01), and extremely
significantly reduce the FLT-1 mRNA expression in oocytes in the co-cultivation treatment group
at 12, 20 and 24 h, and the FLT-1 mRNA expression in COCs treatment group at 4, 8 and 12 h
(P<C0.01), but extremely significantly increase the FLT-1 mRNA expression in oocytes in the
naked oocytes separate cultivation treatment group at 4-24 h (P<C0.01). 2)Adding VEGF could
extremely significantly reduce the expression of the FLLT-1 protein in granule cells in both co-cul-
tivation treatment group and COCs cultivation treatment group at 4-12 h (P<C0.01). The expres-
sion of the granule cells FLLT-1 protein in both naked oocytes co-cultivation treatment group and
COCs cultivation treatment group showed a fluctuating downward trend. The granule cells FLLT-1
protein expression in both COCs cultivation control group and COCs cultivation treatment group
were higher than that of granule cells with naked oocytes co-cultivation treatment group at all
time points. 3) Among the 3 in vitro maturation culture methods, except for a sharp increase in
the naked oocytes separate cultivation control group at 20-24 h, the oocytes FLT-1 protein
expression in the other groups showed a downward trend of fluctuation. In conclusion, the FLT-1
has autocrine and paracrine effects in oocytes and granule cells. The expression of the FLLT-1 mRNA and
protein in oocyte are closely related to the presence or absence of peripheral granule cells, the
number and the way of encapsulation. During in vitro culture environment, the addition of VEGF
can effectively activate the FLT-1 mRNA expression, but at the same time combine the FLLT-1
protein in order to play a biological effect promoting oocytes maturation, thus reducing the FLLT-1
protein expression,
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Senger %5 F1 Sirois il Edelman'® 7E JK i . &
AN B H e B I 48 N B2 A2 K ¥ (vascular endo-
thelial growth factor, VEGF), & — Fh B. 5 {2 ¥F 1.
AT A Y 0 A A B B P I N R AN i G
B8 0 FERD AL 10045 VR P 1Y e B R S AR K
LGRS L ANTE B AR AR R S S R R
BRMALP RGN A ZHEPTARCRR
N B& 24 BF 5%, 100 26 F 45 26 7 10 /Y BF 9% Hi 18 1R
U AR K T Z R 1 (Ims-like tyro-
sine kinase-1, FLT-1) /& VEGF %32 &M, Ter-
man ZEUSIE A2, M N AR KR T A2 4K 2 (kinase
insert domain receptor, KDR) Jr & VEGF 121K,
kx 75 VEGF ZKZ5 540, VEGF I8 5 i #h & 2 %
(neuropilins, NRP) #1 VEGF Z &AM ZIEKE 4
Wah &, X AP Z IR 2 A W RE N I VEGE {7 %5 i

PELT T NRP & R AL 34 208 o 22 K, B e At
4 F Al g T4 NRP/VEGFR Z k& &M 1E 5,
filtn, 55 3 K15 5K 5 VEGF165 34+ NRP 4545,
AT VEGE A 9 145 A2 B . A A 1Y
HOAT I & L, VEGF 7545 5 51 F- 019 bR 20 i 52 5 14
(cumulus-oocytes complexes, COCs) 14 &b il 2 i+ F#
e [e] B2 4 B 200 A% ol 2 R A i BT B A L DL it
o R RS R A . VEGE J2 il i £7 18
T OBk 4 A A UKL A0 b B S &2 4R FLT-1 #l
KDR #1254 1 & #5 HAE W) 2 AR Y . ARBIR T 2 %
OB L, )8 T RAVE5E . AR5 5 X 3 F
AN TR BB 240 AR 51 8 57 07 3R L SMIRER I VEGE A
IR 41, KA VEGF 15 g % B4, # i qPCR
Hl Western blot Jill %2 A 6] 5% 7 B [8] FLT-1 mRNA
FVEE 53 I 75 245 5 OF B 20 B 70 0RL 46 Jifg v & 5K A8
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b o T URER ST 4R 3 09 B 20 B AS [R) AR Ah R 3% 3R
X F, VEGF X FLT-1 43 51 78 59 1 20 Jia A 50k: 40
i v ) 2 3K AR Ak R 2R S L Ol S5 3 B B VEGF
FE 47 2F P RE 48 A AR S B2 R G & 0 4 AL
il K it A% B 53 25 0 it

1 MBl5F*®
1.1 BFEMERE

B AT T A S B S B SR B B R
T T AR BB T S OP 8  R-AF T 25~30 CAEFEE:
KH,3~4 h A RIS =,
1.2 3#MAREEFRAXRIRESAE

K U1 R AR B R: 20 i 26 B0 A WB ¢ COCs,
LA T T TR A TS A T . 3 RO [ A A Ak B
AR I O B W 28 AT COCs fii 0K 21 i 5
DB 200 JE0 4 25 o FH W B 0 L L A A AR
BB F s @ RS W A% T COCs fiff 95 67 41 Jg 5 B
BE 20 53 15 100 W AE R BB 200 R A R S A
UKL 210 B A9 B AME 2 500 1« minT ' B0 5 min, $ERIURE
IR A% 2R BE SR L B RIK 2 1o 25 4 04 #R 68 D Bk
2 B 2 7% 2 UKL 20 L A R ASUR 240 55 AR Bk
773 QCOCs HARFH# B FR M AEH COCs K57,
3RO 77 Lo A IR IR 4LV N 5 ng + mL!
VEGF, X} BUH WA E M. 5 ng « mL~ ' VEGF ¥
7R 5 AR Al BT O 4 S e
1.3 RNAZELE cDNA &K

FH AT X U 200 it A R ) 40 2R 4T RNA $2
WO 6 S i cDNAPT
1.4 EHE=E PCR

R HE NCBI # 4 1) mRNA F %, &% H Primer
premier 5.0 ¥ 8[# . FLT-1(114 bp) W54 .
5" TGGCACAAAGACCCAAAAGA-3'; FiliEs1 4.
5'-GGCGTTGAGCGGAATGTAG -3', GAPDH (119
bp) FEBI4) .5 -CCTGCCAAGTATGATGAGAT-
3 TSI 9. 5 - TGAGTGTCGCTGTTGAAGT-
3", M GAPDH J N2, 5l¥mET A TR
) ety A PR /5

KA 480 11 qPCR )G AT 5E B 5 & PCR #3 ,
B E S 60 CHY . mRNA A X 3 35 %
2 STHETIEEAL
1.5 Western blot &l

SR FH V2 % X A 3 5k 1 B 1 U RE T 8 LK L B
B — U E L PR R S . ECL X & A H

4 ) PVDE Ak B . 1T X OB EEOG  #5 FHAH G
AF AT A BT
1.6 HiESH

RIGEIE R H Excel 2016 & SPSS 22. 0 #47
it o3 M. P<<0. 01 KR 22 7 2% P=>0. 05 £oR
ZRANEFE ., Origin 2018 fEK.

2 # B
2.1 AEFEFAXTIHINERM VEGF X 51 AL 24 i
FLT-1 mRNA RiX# 80

B 1S5 R R A3 5% o COCs 1y 552 W Fp
T, bR UKL 41 i 5 B B e By 552 7 b R BB 7E 24 h
o 0 20 50k 40 M FLT-1 mRNA Rk 4h, AR R
R FR I 0] R A0 32 56 26 R T B A G J0RE 4N i 34
FLT-1 mRNA ik, PR E 55 07 b, Sh s 5%
Xof BEZH Hh AORE AR B Y FLT-1 mRNA ik it 265
FH R 0~8 h FFg.8~20 h FFh, Hr 16~20 h |
TR AL 7E 20 h BF o (3. 31 X101 £ 1,32 X
107°),20~24 h 2 H T REZ 0; 3357 55 241 b il
PR FLT-1 mRNA Riki ) 0~4 h FF i -
Ft4~8 h WA FRe.8~20 h XF I FF & &
(9.21X10 ?£6.39X10 *),20~24 h AH FHEZE
0;COCs Xf R v BOR 20 B i) FLT-1 mRNA ik
WM 0~12 h Frag 28 bt 2 Fem (1. 26 X 10 2 £
1.01 X107 "), 12~24 JFUR T R, Hop 16 ~20 h f#
B R COCs i 5 21 v UK 41 L i) FLT-1 mRNA
FIEREO~4 h B2 # FRE.4~24 h PR TR
%24 h B (1. 13X10 °41.20X10" %), 12 F 16 h
B B BB A FLT-1 mRNA ik & 2% 5% 8
Z(P<<0.01),
2.2 AREEFAXTIHNERM VEGF 33 P £ 4 i
FLT-1 mRNA RiEH M0

Rl 2 25 R0 .3 AR B 32 07 20 L B9 Bk 40 i
hIAH FLT-1 mRNA £k, # 50 XF B 2 b B &k 48
Wi FLT-1 mRNA 2355 0~24 h 255 F.
7E 12 h R E AL 18 X102 £4.72X107°),24 h
(2. 14X 10 242,27 X 10 ) 5 #8512k 56 26 v B
BN FLT-1 mRNA %3k 5 256 TG i,
Hd 20 h FFEFE (7. 97X10 2 49. 60X 10 ) ; 4k
B AR X A b R B4R L i) FLT-1 mRNA A& 8
K2 TR, Hop 16 ~24 h F I, L H 2
20~24 h P AR HE K. 24 h FikE K E (6. 16 X
1077428, 55 X 10 ) 5 4 15 5 3 56 41 v O B 41 B 1%
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The same capital letters indicate no significant difference in same culture time among different groups (P>>0. 05); The dif-
ferent capital letters indicate extremely significant differences in same culture time among different groups (P<Z0.01). The
same as below

1 FEHFAFRXTHAUMAME FLT-1 mRNA FRiXKFE

Fig.1 FLT-1 mRNA expression level in granule cells in different culture ways

FLT-1 mRNA ik i 0~20 h Sk 203 - 7 24 h Fak B AR, X BB 4 (4. 18 X107 3. 86 X
F L, 20~24 h 2k A &2 e (4. 26 X102 £ 1077 iR BG4 (3. 21 X 10 °£2.56 X 10 "), 12 h It
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) B
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1 BB Bl
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2 FAEEFAFXTINEHME FLT-1 mRNA Rk K E

Fig.2 FLT-1 mRNA expression level in oocytes in different culture ways
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2.3 AREFEFAXTIHINERM VEGF X 51 AL £ i
FLT-1 EHREHZ N

3 S5 R WL BR 24 h A 3% 3300 B 20 A 5
2 v R A I B OB 40 M FLT-1 R 1 Rk 40, A%
i E] AT R FR AR S COCs 15 3% . J5Uk: 20 Jifd v 1y
A FLT-1 FHEHEEE 3A) . PiF AR B : 5,
b F5 %4 HR 4l R COCs Xif HR 21 v 5k 21 g /9 FLT-1
HARB R RS TH GRS L% e X A 7
8 hitf % & (15 859), COCs Xf M40 7¢ 12 h % &
(14 510) 5 H: 85 3515086 2 A1 COCs 1R 56 41 UKL 240 M (1)
FLT-1 A RZBZ WM TRBEE. RigE COCs
Xof HE 2 3 2 i e 20 Uk 40 i v FLT-1 88 A R IA i 7E
25 IF [ 58 vy T ] 4 3 37 e 21 (8] 3B)

2.4 AREFEFAXTIHINERM VEGF X IP £ 4 i
FLT-1 EHREHZ N

4 25 R R W, 3 RS R 35 552 5 b, B9 Bk 20 i
R FLT-1 A REE AA) . 3 FORE B 3207
AP BRAR ORI I8 4 7E 20 ~24 h A — 4> 2R Bz T+
Hb AR A FLT-1 8 3Rk i SR 3 2 3 3
PR B R B BR O X IR L B R ) R A B R K
B2 .COCs % B 4H L Kz COCs 32t 36 40 v 59 £ 410 ity
FLT-1 A& mB7E 24 h % D 2 5 A8, 5300 R
10 548.8 303,13 827.6 714 F1 6 681 ; B £} 4 g rfr
FLT-1 A RIARAESH PR BRI 50 2 >
L8 77 3 06 4 > 3 9P X R 41 > 8% R X I A >
COCs *f B2 >COCs iR I 4H (&l 4B) ,

A 0h 4h 8h 12h 16h 20h 24h
O e— i JLREFEXT IR
W W— W BRI
—— W G COCs%|FEZH
D G R S — — COCsiA L2
B | EsEEoiik
16,000 - D SRR 4
] COCsx {8
D COCsiEiH
£ 14000 - N
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5 12000 - N\
£ 1
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] i
& 10000 BB
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& 8000 -
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A. Western blot 1l ; B. JK B {H 047
A. Western blot test; B. Grayscale analysis

3 AEEFAXNTHEHMAM FLT-1 EERIEKTE

Fig.3 FLT-1 protein expression level in granule cells in different culture ways
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A. Western blot #: ; B. JK B {8 5 #r
A. Western blot test; B. Grayscale analysis

B4 AEZEFAFXTHEHMRE FLT-1 EHRIEKF

12 16
HsFfA)/h Time

Fig. 4 FLT-1 protein expression level in oocytes in different culture ways

3 #

415 L A1 L 9 R0
o3 T 5 50 0 200 AR o 2 T
AR, i VEGE T2 E 01 46 1 S
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mRNA {32 ft 16 25 9 590 M L9 o 5
L 2 A0 T 05 S 943 e
0 P A2 925 55 B B 24 B
185 9 W B 35 0 L A5 L T — 0 B B
mRNA 3 —F R B TR 110 5 80 75 50

SRR R S A — mRNA 7= A (1 3 B 5 A 1Y)
A — B, A REZE R Rl — mRNA B AR,
AR I H FLT-1 mRNA % 28 1K 5 18 55 2 i ] B
SRR R RE . R Z A R BN, FLT-1 mRNA
7 A I k3G /N T R A 0 o LA — S T R RO 5 7
3FEFE R FLT-1 mRNA £k H 2 TG
B (COCs I 56 21 90k 40 i A1 COCs 2 5P £ 41
D A TR (b 3 40 B B0 D) L A R
W I T A Aty R O %o R L B0 R 40 M) L o 5L S s
T A e B g (M 5% % o B 4 0k 4 D, DA R S T
Jei B e A (L % 3% 3 560 21 J90kE 40 i L COCs X 8 4
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SURRL 4 A R AR B9 26 2H B BR 40 D L 3 A B[R]
SR IR B D LR B T ORG240 i 5 B 48 A AN ) 422 ik
JR A B A AN VEGEF BT 5 75, i 5
BT AR F T FLT-1 mRNA (%R [7] 3% 35 8
o TERROF gk 85 35 O 2UF X5 B4 B BE A
FLT-1 1) mRNA FEE &8 A 5, Ul 1 59 B 41 f
WfEAE FLT-1 B H 43 W . FLT JEP R R T B & iR
SR I DA 35 TR 5 400 R A K R 43k DA O
XA UE T FLT-1 278 T 50 bR 240 ff b i & 0 (H
AR AR A5 AR ) A RN LA RS ) B9 R A0 Y
FLT-1 &% 5 VEGF #H45 &, #: Wi VEGF 7£ b
BRI MW AEE B 20 M. FER KT T VEGE K&
HoAz ik FLT-1 78 4 ¥ i BURE A BT WERIG oh 1) 3R 5K 1
M,k B AE SIS AR 3~T7 K OBE G, ¥R )
VEGF K HZ ik FLT-1 FEH M RE IFELE T
PRI AR A, 55 AME RSN IR VEGE (7%
INAEHEA K FR I B N FLT-1 mRNA 2 3 H3 % BR Y
FORRBEINBET 24 h4b) AAHE KR RA R
TRECER T 24 h A LW ZE ARSI 5 57 30 58 T A I
i VEGF G &m0 7 FLT-1 mRNA % ik, A [
B4 & FLT-1 8 (1 LA F 51 R 20 i 5 24 19 24 ) 2%
RORE T /0 T FLT-1 8 B R ik @ VEGF
SRR IR B AR A TR — X 5%
HRTWIBE ST SN IR VEGFE AT 42 w5 B9 B 40 g ol 2 R 45
RAHGENIE, T 24 h i mRNA T A& EKFE K
PETF W R 5P VEGF 3855 21 14 59 1F 40 i K &5
SO AR T A B A L X5 2 AT 5 K
M VEGF %N 50 40 7E 20 h % J 20 01 1 40 Jif 5k
3 T R g AR A

3 PR O A g 2 R SR WY L B R 4H i FLT-1
mRNA FIH [ 235 5 40 B0 240 i 9 72 78 5 4
Bz b Dl K X B A G, 78 COCs A
WL VEGE TGI8 J2 76 50k 41 i N 38 2 76 51 B 20
JitL B R 2 AR T 4~8 h FLT-1 mRNA FIE H 1)
Feik . Ud W URL 20 I 1) A A8 3 1 B5CE > 1 FLT-1
(R 22 35 I J2 i T UKL 40 M 10 55 43 IV A T
FLT-1 mRNA B3k, HIMNE R N VEGF £ &%
Zi5 T FLT-1 R HEARBSE TR, BR4~8h
WORLAA ] FLT-1 mRNA &b, 5835275 0 F #9441
FLT-1 mRNA % (14 %1k &3 8 % & T COCs ki
F2 07 R 44 ok 40 B b FLT-1 2 (1 R A BR
Hb s Hax W iE 77 75 2R H 3R Gk B AR R S D
UiIH COCs K532 970 F . VEGF Fl H: Z {& FLT-1 {E

Shy 3 SR R A OB 40 A 5 BT B 20 M T Y A BT
B L 33Kt FE 43 18 BA T 0B 40 i X B R 40 R R
(M E EEAE L1 COCs 73X, BBk 20 i 55 UKL 2 g
(18 2 fih T Bz o 8 2k e 8% 3% O KR L X R R A
T VEGF Ml FLT-1 (%45 8045 & - DT 4 A I 21 1)
FLT-1 mRNA fifE Rk & PR, 7E& SRR
TR VEGF X4 FLT-1 F H#6#E 4~8 h
Ay B SE TG R B R $ Jt L DL Sk 1 2 0 4
e FLT-1 8 (A 45 5 0 #fE W7 X 5 4 &k 1 il
%4 (germinal vesicle breakdown, GVBD) [ & 4= &
O o T ATUR 4T 2 v ) 23 SR ) DR 5 0K 20 i ) Y
ERZECEE, HA KT W66 U9 R 40 i 2 1 5e ik
1525 R MOk 24 RE T, A BE B B AR AT 57 B A R
(RRE F7 5 LA A e o i 0 L B 32 RS R 0 G B0 B 40
T T A g 2 R E B, BN VEGE £ 24 it
T4 2 P RE A0 AR SN B R L AR R GVBD 58 B
SNEERN VEGF % 4~12 h ki giffs FLT-1 & 1 %
KA 20~24 h BRREAE A FLT-1 2R (1 3% 35 52 ) 5 B
. BLEIAME YR N VEGF % FLT-1 (52 £ %5 %
A A BB 2 S A 3 1% IR 240 i A0 B R 2 A A
PUE W R R S ORI 40 M b FLT-1
Fk X GVBD B 5¢ B 2 5 & 2L, 17 09 BF 40 i
FLT-1 3k X} B RF 40 i 25 B A 52 m K,
AHEIE 45 8w, B VEGF 8% A sk
FLT-1 #& [R50 s B BPs in VEGF Beag {2 i
PR 20 A Hh 85 SR B o FLT-1 2R (3 R 19 3%
ik. FLT-1 £/ VEGFA.VEGFB f1 PGF f# 41 Jiil
FE U SZ A FE R 055 98 B I 4 2 B 20 A 3 L 4
JLE % | B 200 i T R L R Ak i AN i 4R 28 A5 T T R
TR W 0 PR A0 R a4 A
AT RAVE S W i a4 A B A £ 08 Y IR k4 AR
A, X VEGFA FUA XHIE 15 o 2 3 3 R
(9 3% R0 775 T VE R VEGFEA 15 5 1 7 08 2 R 7 FR o
i# B VEGFA Ui, 3B 1R H 5 KDR g5 &0, #fE
T A 855 O - 48 i A A0 o A ik B e, X B4 FLT-1
FEAM TR FLT-1 508 VEGF 556X, 5
— 7 T, — S = e I A Y . R 2 R 3
FOF A 4, 7] LIAE 5 VEGFA 935 48 32 1k, \ KDR
4y B VEGF GiX 1 IR g f ofn & 48 b Jt o &
Ol it 5 KDR JE W5 5 — B 4Ok 3 il KDR
557 ,KDR 25 [ 76 24> U9 R 41 pl 2 72 o 4B
A ARTR L TE A R B R 20 i R AOR 20 A ) I T
WA R N FLT-1 & A T B R KDR 454t
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1,4,5- =B A& (3 C(PKO) 3G . AR I
VEGF REf54 % BZH AT 16 h 1y PKC ik 42
B 2 h, B) PKC £ 4ME VEGF B/ R F B 42 A %
W, PKC A Ay 5 % IR M UL B 3-3  A2 1k 1
(phosphatidylinositol 3-kinase receptor 1,PIK3R1)
Y W R AL , 5 18 Bk L ES 3-9% /% ( phosphatidylinositol
3-kinase, PTK3) W 5 ) 3 47 . 5 SO0 5 Ik L 34 i
FUR AR 5 38 B 1Y 1% 4k B BE MAPK1/ERK2,
MAPK3/ERK1 f1 MAP ¥ [ {5 = @ &%, L &
AKTL {5538 0 58 3 % 4 2 B0 55 40 i 4 &b
BRI SE R B, AN TR I VEGF 42 /i #0% PKC fE
i 11 v BB 0 L P MAPK 9 263500 HEWT FLT-1 %5
BRI 8 5 KDR JE 5 Bt — R 94 15 KDR {5 %5
Bt — 2B ORI B MAPK {54538 P& i — 20
BE . MAPK R s3Gm, M FLT-1 5 KDR (145
AHESHFLT-1 X8 FREARENZ —, Bk
fh FLT-1 28 (1 &3k | 7F 24 h B, 09 Bk 40 g o
FLT-1 % [ £ ik 8 7 & 4P o6 & 0 ik 56
41 >3 8% 77 3 56 2 > R O o B 41 > S R 3R X Y
41> COCs X B4 >COCs iR 5 4 .

2% 2F O RE A1 AR A R 77 R — A 2 R M
. VEGF X 45 26 09 B 40 i 4 4b 15 7% 1% 240y i
A E AR SR R 0 S Rl 2k R TR I
24 FLT-1 mRNA FIER 7 J50R0 20 J 7050 B 4
Ji e A ik o o R 41 i p FLT-1 2 (% 90 B
200 0 ol 3 T I AR A B T ORI GVBD [
SERCL T ORBE 4 e FLT-1 A FREA DT
OB A0 M 1 L3N . ASBIF 9 45 SR AT N ik — 2 ST 4
GRE 20 A4 A i 3G B VEGE i H 32 4K 8] 19 28 B
A B AR R B 25 Sl

4 &

1B 240 i R ASURL 40 B Hh AE AR FLT-1 (49 B 43 W
FN55 53 WAE FH o L3R 58 B A W Bk | g 2% 0 =
PE 5 BUERGN Mg b FLT-1 mRNA F1& [ 19 2 3k 5 4h
FELAOURL 4 B A9 A e 5 A V5o 1 2 0 DL Scf 28 07 X
SRR G FE AR AP B FR IR BT T AN TS i VEGF A 2%
MG T FLT-1 mRNA ik . {H R i 454 FLT-1
B LA 1 R 20 B 53 04 AR ) 2 R0 5 DA TG D D
T FLT-1 EEHBYRIL.
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