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Abstract: Cyclic adenosine monophosphate (CAMP) is one of the significant and conserved second messengers in mammals, and it
participates in regulating the developmental and physiological functions of various organs and tissues through transducting extra-
cellular signals. Studies have shown that the process of meiosis in female mammalian oocytes is closely related to the level of cAMP
and strictly regulated. In oocytes, cAMP is mainly synthesized by adenylate cyclase 3 (AC3) and degraded by phosphodiesterase 3A
(PDE3A), both of which jointly regulate the level of cAMP in oocytes and play important roles in the follicular development and
oogenesis of female ovaries. It has been well illuminated that high level of cAMP in the cytoplasm of oocytes in growing follicles
could maintain the arrest of the first meiotic of oocytes for a long time. The oocytes will resume meiosis and mature either when the
synthesis of cAMP is down-regulated, or when cAMP is degraded by PDE3A. In recent years, the novo physiological functions of
cAMP in oogenesis have been reported. To better understand the regulatory role and mechanism of cAMP in mammalian gametogenesis,
this paper reviews the relevant research regarding the relationship between cAMP and germ cell development.
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MBI AFFT (cyclic adenosine monophosphate, cAMP)
B 2 P P 3 Al A AE TR 5 AR A8, T DME NG 5 4%
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WAL EE @R, NS 5ERER. Yk
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Ji RS b R B ERIE FAS BT 2 FE, AT
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EE 50T AR EEE NG, T A2 g0 B E )
SR fE, MR ESMAE SRS, flinG
% 1 #5 BE 52 & (G protein-coupled receptor, GPCR).
B I IR %K i A2 /& (adrenergic receptor, AR). {5 I
JiR B J5T 3R R I 25 32 4 (corticotropin releasing
hormone receptor, CRHR) & . fifd 4/ il I8 i 5% i
AR G EE A, AT AE K P ) cAMP
HIE . FEBEZE (51 cAMP (97242, #E— D%
RN AT, B S A (protein kinase A,
PKA). cAMP B 505 1A #5 F (exchange proteins
directly activated by cAMP, EPAC) Fl1 ¥ #% 15 2 [ 145
2 1-il1E (cyclic nucleotide-gated ion channels, CNG).
B 5 A T By ARSI R R AR RN, FF R
SRR A TS T BB UK AT, FE LB
R0 A B Bl v R P SRR AR
1.1 cAMPHI & ERFAPERR

N EHNEREAT G EASE5ME
Shgwn, HHMpEEERmZAR. RE=8KG
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fFommt, BT GEASHIEXME, CrEEY
R R Z FAFEZEAN G FBH, BN SR
NEEREE SR SR RELEZMIERS. K,
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J Gi #£H (inhibitory G proteins) | & # #l1fi] AC %
PR Th e 7. Gt & A (transducin G proteins) A PA />
SRR L 0SB R — I5E % (phosphodiesterase, PDE)
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M b Gq 85 32 22 ks e LR S 5 08 B
A 5 7E B Yk — 25 R IRTBOR s

DRI, 200 b B 2 1T 52 Ak 22 52 W AIME 5 I REUS
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FE U0 BEAR L P, Horner 454t AC3 W 3 i i 4% 4
fiirt cAMP &1, HE—0 2 55— i oy Rk
2 U, PDE3 =5 47 37 1 V- 1 L4 i R 0 #5541 g
o cAMP (W FEfE,  DRIR SR Pde3a J5 /N BRI IILE
Ve L2 PR R 200 A P 200 A ) AT 2 52 BIBH A,
23 RO I A T AT /N RO 1
1.2 cAMPHSHEES#HFIER

cAMP 1 i3 FL AN v B O =3 S 3l 1) — P &S
TR, MR THRANERNESES, BARTW
MR . Ak AR TSR, R 4
JEL PN AR S ) AR BRI B e . MIAME 5 1 SR
ARG JaiEW G B E, AT cAMP 1)
WRE, cAMP 1] DU B FFHORX B45 5, fEFH T
#i cAMP FRgEREE 5T, 1A 2 M AR BE AN o

cAMP-PKA #4172 SAZ A0 M b o L. IR i
ITZRESRRERe—, Z5WMAILTFIAE
HAVRIANAR AT RE T . PKA J2 FH 7§ AN 1 7 JE A
PR AN AL 2H R DO SR A, G g A U 5 W
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Pk ST Bk M 12 SRR R R A Y, fil
W cAMP 2 BG4 A B (CAMP-response element
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Fig. 1. Cyclic adenosine monophosphate (cAMP) mediated signal transduction pathway. cAMP interacts with multiple signal trans-

duction pathways to control specific physiological and pathological reactions in cells. GPCR: G protein-coupled receptor. AC: adenylyl

cyclase. PDE: phosphodiesterase. PKA: protein kinase A. EPAC: exchange proteins directly activated by cAMP. CNG: cyclic nucleotide-

gated ion channels.
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SRS & T N EEAE L PDE3A, flf cCAMP [ fi#
AT BRI E R, ARG ) cGMP i3
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BN B KT I BRAG BV, P4 £EAEH 4 T £ 30
JRUR ST S, R T T B B ARHLE], Guo
S5 ) 22 B 52 AR B R 43 1 (progesterone receptor mem-
brane component 1, PGRMC1) #T-#t RNA JHkx T P4
PIFER, I PA J2& 38 i il O [ = 1A 59 S5 rp O RF 2
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Fig. 2. The role of cyclic adenosine monophosphate (cAMP) in folliculogenesis. cAMP is widely expressed in mammal ovaries and

participates in follicular development, oocytes meiotic arrest and resumption progression in a variety of ways. PGCs: Primordial germ

cells.
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