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Decisive Effects of Oocytes on the Ovulatory Process in the

Mammalian Ovary

Luo Qianping', Wu Yanging', Wu Lixiang?, Zhang Zhenghong', Wang Zhengchao'*

(*Provincial Key Laboratory for Developmental Biology and Neurosciences, College of Life Sciences, Fujian Normal University,
Fuzhou 350007, China, 2Fujian Provincial Maternity and Child Care Center, Fuzhou 350001, China)

Abstract  Ovulation is a complex regulating process in the mammalian ovary. This important physiological
process includes oocytes released from the ovary with follicle ruptures after the oocyte maturation. Follicular cells
sense the ovulatory stimulus and induce the resumption of meiosis and subsequent release of oocytes. Paracrine be-
tween the oocyte and its surrounding granulosa cells plays a critical role in this process, and the oocyte has the deci-
sive effect on its release. Previously, we have described the regulatory effect of granulosa cells on ovarian ovulation
in mammals. In the present paper, we clarify the decisive effects of oocytes on the ovulatory process in mammalian
ovaries from the perspective of the oocyte development and its regulation, in order to further understand ovulation
and provide the important research direction and theoretical basis for the treatment of ovarian diseases, such as in-
fertility.
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TEW AL O S, HEIR A& — N AR it
P, IR O (0 3] ol 2 O V6L 35 £ B o O RE 4 P 1) A=
K5, H 2L 1% (gonadotropic hormone,
GTH)HHE RN, 3X — 3t #% DL 5F 9 ) 3 2% (follicle-
stimulating hormone, FSH)FI it ¥ 14 2 Jil 2 (luteiniz-
ing hormone, LH) 154 3=, [A] I 147 US40 e 1) 1
I3 5 Ay WA R B T . AR ORYE AR K R v, O
RG] -5 H50R 41 Bl 2 18] 1R 80 0] 52 455 5 78 N 41 Ay
Fe A e HAT U 1 A DY, AR O A B B
Y Hf 5= g T 2R R IR 93 24 ] (metaphase of sec-
ond meiosis, MII), 1 GUREGH 1K) 5 405 5 B
g PEAE FHST. A HE 50 A 5, Rl 24 ON BE 0 il — Ak
TR SRUTEORAS; H RIS R 5, WG 2E PR 2H W0OET
TEMFFLB Wb, OFRESH N 2 DR L IR ) 25 1 At
Vi S el ES 5 240, H ke ] WL, O RESH 5 O e 4 i 2
() FR 40 o A 45 A2 At 45 B B 200 i 9 250 2R v ) A L
DRI 25 . O BEAH M 55 J0RE 4 Mo 2 (Rl A7 A AR AR 5
& S 255 BRIEL55 G BEAR i 2 [a) 1) A8 U n A0S B
R A K S R E, RIRR R, 3A15E
T 2Rl T 0k 40 /0 L sh P O S 5 I A
(R A B AR SCHE DN BN BEGH IR R & S L%
£ B T B LA R O R R e AR R, B ARk
— D PR LB 50 S HE O I R, R AN A A
55 O L0 1R T PRI B S BT 1) MBI R
fiilfo

1 UPERZMBEXTOR 40 AR B 1E AR

FENFLEN I, IO T IR RGN 22 2 RO A
JH [, BB o 40 s e AT e B R b BN BE 4
J 2 TR) A7 M 5 8 B 4, TV GO O REAH i 52 A 4K
(cumulus-oocyte complex, COC), M i {ie 3575 25 4 4K
W=, ANME 5o AR T AR AR A R O
JELIY, O A Ok B9 BRI kB SR AR SR, 1
R BE 20 H 53 W 47 5t mT R 45 G O B 40 i 1 44
54We fe/ANAR N, Bk EANE BRI A R B
ST 3 WA (RS =, 0T O ST O e 40 i i R 1)
T B AN B IR ™. BN 40 i Ry s
DRI PRI 208 T 2 B B 40 M A 19045 5, DRI, DR REH
op G S ) AT b 30 i A0 i ) ) 5% B0 4 A 1K 2
YU, — RIS D e K], ALK
“F-9(growth diffraction factor-9, GDF-9)LA & i JE &
& " & [1-15(bone morphogenetic protein-15, BMP-

15)8E 4 ¥ U9 I 4 Jf 4b & i (extracellular matrix,
ECM)JE [l % 35219, GDF-9FIBMP-154% Hi §F £ 4
JROAE R B BRI, T O A oA S T B Y R 4
(PG FE1, RN B R RIOR 40 i, S0 25 52 7R A
W5 (activin receptor-like kinase 5, ALKS)fifi #% 55 [A]
FSMAD2/3%% 2 1., SMAD2/3 5 SMAD4JE i — 2§
WIHB RN, HEEFE 3T ESMADR WG # 45
%, S5 LR IS, Wi R -Bia gl M. i
FRSMAD3BE PN SO PEAZE" . it mT I,
X G I SR PR (i 3E O P 0 i P OG B R R R0k, HL
X LG EL R O F 4 M) HE O 1) 52 B T 0 75 1R
PRI, O -RE4H o e i ik 77 2 GDF-9 MIBMP-15 1) 5 1
JAFRICAEE, T2 i HE ORI 72

2 UNEEMAERY A B K EHIFE

LHUE Ji5, PRRE R (cyclic adenosine monophos-
phate, CAMP)ZK-F-3s ik, GFBFAH ML E N — > SCHE R A
BEEBM, XA RS OF BEAH R o R A
2 i A R0 ST e, TR SRAS SEBE ) R BT
2.1 UPEEREMIAE

OB A0 B g A o RS S — A KA
F5 IR E A . 78 U0 R & 1, FSHj B gr
40 5 iic AMP, I3 i 8% B oK cAMPAR i &2
GEREGH . BRI, cAMPHE TA Ay A o3 2440l
Ko 51 BEZH MY P cAMPIK - (1) B ARG 2 11 12E sk 2 53
FAMAZ, (RO RESH B N cAMPZK P2 H— R AR 111
L[EE H R e RE AT 0. H arpIaE e i, oRekal
JL A cAMPZK Y- 1R T [ HH T S B 43 11 1A o TR
A4 111 BELIT B R4 -5 SR 4 A 2 [R) (1) 22 B 0% 42 5 30
FUs] HL %R — I8 B3 (phosphodiesterase 3, PDE3)
Aefg AC I U0 B0 A N cAMPZK T4, K RIREG 26 1,
PDE3 16 5 11 24 4 400 3] 771 f3& % L b DN 5k 240 ¥ ik 250 7>
ZLRIIZ, AEFFANFE e BN SR HE Ol F2 0T
22 EoiaIiEEER

P BEAH i w] DAIE G 5% 2 WA 4 T B0 e 4 i, HL
R0 Lt v DATE et 5% 2 WA T4 B R4 Rl . LH
g m] D ok P JIBE 0 i A R I 3R R ] -3 (insulin-
like factor-3, Insl-3)% 4% 1E FHIU'7; H. i i Insl-35Z 44
0] JUR TR B A T v P R - BN BEAE L N cAMP
R NN TSR % @a 3 /3 =R 1) SR N 3%
Insl-35E R 5 B5OME P /DN B AR B 230 R AR DA % 1 ) A
ZALY. L2 2 Y R R4S JR DT (brain-
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derived neurotrophic factor, BDNF) A& I 555 &5 71 %2
1A TrkB(tropomyosin receptor kinase B, % 2 I ¥
ZARB) I IE /K- 55 G REGH i 1) A % DA OG0T,
78N Gk E AL 4 iR 3% %5 (human chorionic gonadotro-
pin, hCG)E HI J, RUkE 41 g A1 5F B 41 Jifg % 12 BDNF,
1M Trk Bk T~ 50 BEAA g 0%, g — BRI, i
BR TrkBEE DR ) K BRI B A RUT. ZE ORI, LH
Sy U TR RE A BRI B 96 ROk 40 A AR
HEBDNF, MM i O BEAN 56 — AR IR TR, Tk
— 0 5 U T R A, 3R B AR KR T (epidermal
growth factor, EGF) & i 312/ UF BE4H L9825 73 2411
— M5 S ), 0 5 g A B R i )
KRB VR O SR 41 e ke AR AR KR R
A (epidermal growth factor-like ligands, EGF-L)k 7
TR L I SRR v N REAH ) R e IR
EGF-L. XU & 1 (amphiregulin, AR). 4 g 175 25
(betacellulin, BC)F1 %M & [1(epiregulin, ER)¥J 1] LA
AR BELEN 9 R P 2P . p e n] L, X
— ZR AN G BEAH IR 5% 23 WA FH T B B 40 i P
HUHE BN I A A R A R B SR AR I, 03k
WU L 230400 ON SR B E R A — AN S AR (KRS 40 TR 2 1)
AR,

3 DPELHAENTHEIR B BIEMER

H AT D4R, KB T O R RS 5
RER T HEON &5 7R K2 Zh b, OF BEAR M 7 1
21X ({IGDF-9AIBMP-15 1] LI o8 1 5 U ¥ 41 i )
I Sk S i HEBRE224 . GDF-9MIBMP-153 it A 7] i 45
5T R TR T O REA M R DNV AE K SR E
PLAA RO HERE; (BAE AR 1, GDF-9HIBMP-15%f
HE R (PR AT T AR [RIR24, AE B S IR 7 )
HWIB B, iR GDF-9FEIR 1) /N B O v 1 1 BELIRT, A
S ELHE IR AT O R GEER BMP-153E R R 2EANREHEDN,
R E5 B DL SEAR BE DR (1) BESEHE O A 25 B9 ™, DALkt
BMP-15%] = BN 6 LA S HE O 3 B2, Honl
LA 3 %6 391 4 92 b AIGDE-9 8 BMP-15K & /5 2 1)
He g%, 5 AN, BMP-1558 7% i AN HEOE 5 BUR 2,
1 GDF-91) 5 22 T G 3 I HE 5F 2649, b Ak, OF-REZH
JHa 5 O A0 Mz TR P A T RE R T BV A K
FEBR e HEIN I . O 40 PRy AR DRV AR O RE A A5
FEA 2 O REZH M b, AR BCRAE T o TS SN BT
SGR BHE RE IR O BEAH A BE A1 P B 4t A8 L

AEAREAR I, ANREIA S A SRR H R, AR,
ST IS L RS R I BE A A (1 1k IR D1 SUT 90 40 1
B R TE R, (] I L5 RS 524 O 8 JURE 20 i 2 1) A A= A
FAFAS. drtn] A, GIREAN -5 5 A0 2 TR 1 S
ST LA IR A 3 2R PRI VR SRR B P42 Ak A o TR 22
MR .

4 DRIBAKZ S IR A

R FLEN Y O S, Br T DB I LR B
FSCGATFHESR AR, R R 7y SR AR At . S, A2
Jili 52 44 (progesterone receptor, PR)XJ By fitf 4 vk 52
PEAE IS, WnPRES L FIRUAR6#R f 2 ok /b 5k 56 4= FH
b7 T 2L 20 42 () HE O s B i BRPRAE PRI (PRKO) ) /)y
B, IRV AR RS A A T, (R OS2 21 BEL IS, R
ISR R, 6475 2 X - 1a(hypoxia inducible
factor-1a) /15 P i 25-2(endothelin-2, ET-2) 1A [F]
Z: 55 7 LI RO HE R R . A7 R 2, PRAIET-2
2 A OF SR A i ZRak, A O S 5 I 1 Al
ZJAFINRE RN Sy —TJ7 1, UM E BN Ak
H 73 WA R 5% 43 W 25 22 MR 25 IR A2 R i 4%, X LB R
B A PR B AR AN [ R R B PR AT R, ik
FZ 40 o 2E K X -1 (epidermal growth factor, EGF). %
1t 2 K A F--a(transforming growth factor-a, TGF-a).
GTHAFSHAER,  H iy L2900, SR 90 5 44
S 1 PR A 3 At ph O BRAH M R 08 T R 1, i Y
YIE T B A 1 O S O i PR e 2 B Y6 110 P Bt
S EH RV RORE AR L R T 5 R ™ SRl B9 TIE
KB, microRNAs[A #2155 G 51 (1) H 5 F28e2, dn
59 SRS D BGASIZES I 454 > microRNAsH AT
31/NFRIE N, 284N 1A LR [R] I B R /N B
Y RELH i HAS I ) 7 miR-30+ miR-16HImiR-17%% 1)
microRNAsZF AP, 8k i 22 11F 45 & HmicroRNAs
B T FIURE A1 R T 15 B ST REI

5 BRES5RE
FEMFLENI D, B0 SR B2 — AN 5 2 i 2 B
PR, — B AT 2 e, B AR
BRI PR, R Ay 1 4 £ R i
W T 2R 2 R SR B A R B E R 7E
He i B e, el R 1 LA IR A5 1 B RE 4 Ve
TENE ORI MR, A B 00 2 59 1 40
(155 22 S 30 0 BEAN AR 7 . LA, B REA

ERS s
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W SRR N Fe 40 ) 3 AR08, X S IR BRI A R
W e UIAR G, TRk o 25 7 i OB 41 AR A 1Y
R N (e A LIRS IR AUE & S e
Jet Ak o> &, 3 EURBRAERRAT A Z k8™ 4 =
ek, BEi s N LA AL S AT . IXLely
RWILEWT LB PR IN L RE o, B RN 20 WA 5 H
A RREEMIER, JoE T ORI R . R
BN, DY VEE )BT R R, QA O SR IR
Hh, IR RN AR T TR AT A T 1, A
P EAFAE AR A 5 2 51—l R
DAL, B9 SU AL s W BN R A AR S 1 R
LA, AT T2 TR SRV A
LR, L RE AN AN T SRS AL B S AL AR T
Jitile
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