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JPE Al R MR — AN OIER k. FHOMAR A bty B A2, TP RGETE

B RAR B0 5T IRAL F B 09 A% . B$BR —BE Bk (phosphodiesterase, PDE) & — % 4% cAMP 1%
ZRFENEE AL T ALERBILS A, £ PDE3 £ 20% TP & @i, @ PDE4 oA T8k 4m
B, ARASPERRAESE, 4l SLBh 4 I B e PDE3 /& ML AL P M ik 4L, 7& 1 PDE3 E A B4
P ERR A FBRESAER, BELFW/ MEE A Fe4E. PI3K/AKE 58355 IGF1/ Mk
BEiHF 0 RSB I T mAb R, T EREF 6 R P RAEA . PDE3 4 %) PKB\Akt #8869 T i
B-F, @A % A cAMP K- A 2| sH P& e kg A dE. kb, Ml IR @mie v LT A
JEEANGG15518%, B b, PDE3 AREABEFARLDMWBARS A ETERTHRELZAE, ¥
i PDE3 #)iflde 5 X F AN 4564 T 5 B mie R A 0915 58 3%,

Kin

T FL3N 4 P B 40 LA R B RS R AR R
(meiotic arrest)-5 %4334 E /3 (meiotic resumption).
TEAE K HIR K BB 43 B 18] B, BFBR0 A B TR0 AL, 3F
HARRHITRE SR JIE4 MK T B &K,
F E{E 3 15 & (luteinizing hormone, LH)F| A RE4k 4L
BE sy . LH &S B0k A I R ER (cyclic ad-
enosine monophosphate, cAMP) & & b7, SEEE4H g
CAMP 5 & T, W ER, LA HIN B 2
T, BEE S —ARARIHEE S, R R4 B 5T AR — IR
By, HEHEAE KSR, HFBERIEE TP, X
—ISFEFRAE I R B . BB N E S EREE R
BREER, IR, G R AR FYR S ik 5
B, CRZEMLATLHFHT, XREAETFD
RE 2 375 BT R A B B 59 B 40 Pl

R RUR IR, M IR 43 B I FL3h ) R B 40
HuBE B R BT 3. X1 9 RV 40 A RT B8 m) R
BEA BB O M5 5 LR Rk R, HE
BaiA, P ER4H A IR R Y cAMPRE S HI vk 43 2,
Her B S B TR 2R 58, CARS 1 5P B4 i
B3, A4/ A cAMP 7K 32 IR H BRI E B (adenylyl
cyclase, AC) & il 5 BEER —BaE¥ (phosphodiesterase,
PDE)/Kf# I E A+ . BRIt BN BE 40 A th 7T e @i ixX
PR ERIAERA cAMP /K. iTEEMRRHA
PDE, =% £ PDE3, 2 50 BH 41 Ui or ¢, =&
MRS AR EEREET.
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Bl Bt R — e 28 FAERE T LHAS 5 anfa A 5P
HSNE RN E . LH ZARZ2RIBUS, BRI
%L RNA ZRig R KA KRB FHE H(epidermal
growth factor-like proteins)®, REIX—itf2RIR,
B RX R [ R, JUH 2 amphiregulinflepiregulin, §&
FBREINEBANER, AREATT LH . BL5h,
Jamnongjit &% I EGF {5 518 ¥ 21 1d 5 EGFR 4
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PDE & —# & 141 57 FEM# 55 — (5 cAMP FI3f
5% ®(cyclic guanosine monophosphate, cGMP) ]
By MRIEBACHEVE. SRYSEFNS, LESTHHIF
HIBURFERE, 3t 8 11 A PDE K jk. BRC X EH
Z /b 16 F AR I 52 514 FD PDEs FIZER, 4rAgiBid 50
' PDE Y, PDE3 ZJ&4> % PDE3A 1 PDE3B H™
WA, RS EK /IGF1 [EAAE, #0057 cilostamide
0, Xt cAMP F1 cGMP #8R A EF I, HLL—Fi 4
B340 KM cNMP 22, PDE4 [7] TE§$r 71
7Kf# cAMP, ZHINESZ5Y) rolipram KIFNHI, & H 8T
HhiE® KK PDE Kk, H4 MAAKEFRD
(PDE4A~PDEA4D), i#id AR 8 3 F 5887 ™
A 20 FRH4ARY, PDE3 #1 PDE4 3t [F# 7 i
N cAMP KIF4, FRBE NS 5% cAMP IR 3~
.

3 DPELR;as PDEEFERIFTIE

A TiEH PDE EF BB AR R FAEE
FPERIX, Tsafriri FUE T AL ZA H %, FIFRER
EHRICH PDE3. PDE4 RHAERER, ST KRIFEAN
[FEFBALHEAT T A . SR & Fe PR 2 PDE3A
WEMN SO0 B4 MO %58, BN O SLAR A R 3
PDE3B #F 715 5, BEHUR 40 f(mural granulosa cell,
MGC)##1c7 PDE4D R4, KHITE s BRI b /M R Al
PR IAFAE 38 PDEAD 155, PDEAB R4 7 IR 4
P 1a) S 40 oK & 4 A, 454 —Fh PDE4 #-4H#0%
AP MAMRFT RI. UL L4 R0 PDE3 £EE
SRR B b 35, T PDE4 B £ H)40 45 T SR 40 B .
PDEs 71 51 & F1 7 75 X 3844, 43 A7 g H A SE 50 7 vk B
UESE. Shitsukawa %23 /N 5 B9 B 40 M 55 R EE 3k
2| T &% 55 ¥ PDE3A FF R SEHE 1 cDNA, HFIFH &
BEH K S- # % B¥ (glutathione s-transferase, GST)F7ic
PDE3A HI5#:18 %] 7 PDE3A £ wEHUE, HiikmT
DL G 2 e /s BN K BRL5N B 40 i 41 90% ) PDE i 1,
iX i B PDE3A 5040 i PDE FiE I EEE K.

4 PDE H{5MIDH 5 50 B ZRBR R

FERF 9 PDE3 £ R A% org 9935 X BRAz 5N
BEAH )5 e R B, &b 3 4R P 839% ) B BR 41 B AT
BT GV #, Frf R 40 MU A RESZHE, T Xt HR 44T
WA T GVBD, X5 % (fertilization rate)iX
67% 4, MG H PDE3 550 B 40 fa 4R S B

Ko AN ERBFABBIEFERILER, I 98% HIZ org
9935 Ab R K A DR EFAE B B T GV 1, DR ECRZE RN
B4 & org 9935 R FRET I H FRIE N .,
LARSMNEF GG, RIVAEEH 5 X AR ZHE
EEREBREEBEREEHEZR?., X PDE3
I 5O BEAR B A VE AR AT Y, B e HERR T ek
SN BF 40 e A 2 B4R A B AT RE

PDE4 $F 514 31457 rolipram B[l 35 2 1R B IRk FE
WA BTN HIRE > R E S, XK PDE4 A RETEDN
B MR AP ARE, ENMEREEAS 5RBE S
MEF. RMEBAE, rolipram FEIFH FRE S HE
B, MREAYF LH, H5 LH MERTREM, S
BRI ML cCAMP 3§ _E A2, Bilodeau-Goeseels
R SEIG 45 1 R I, rolipram 4b 3 A S5 57 1K 4
FLAH B c AMP /KP4 xt B 4L, 17 PDE3 #1571
milrinone X 5URL 40 fE cAMP 3% B 0. DA L& HRA
{H 3 — Ik SE PDEs 7 5 0 77 75 40 o 7 M 43 A,
THMART “LH REBEA cAMPIKE LT, AREdH
BHASH” X—KPRHIARKOHER . R,
PDE4 2B S 5$ 53, LH 2%l I #0% PDE4
DA = 50K 40 il cCAMP ¥R B2, DA BCRSURLAE il cAMP ¥
B BT 55 cCAMP K R & 2 A2
BREERRERMAFR.

5 PDE3HI{FMIHNG 5 Up B4 pa R Eh

X TPDE3 S 5MNBESNER, FIK
PDE3 45 7 31 117 F -4 P9 5 R 40 P R AR Y o
Cilostamide 1 org 9935 BiFhiF 7 14 PDE3 ¥l I FiEAN
RIRBA R, 4R EIEATXS T 50 RESH g A R 1
ER BB RERBMER, WA, HPREEREHE
Tk, FIRABB A HER SHINRELARBRR.
FIFES AL FE T, PDE3 #1557 §8 5 58 4 BE M s K
AR TE BRI 52 27, 541, KB O AR org 9935
M K RAT 45 IE # R 15 R BRI, axtegh
RRUAPDE3MVEE T F I B4 AN BB KR E
B[ Bt S — ol 2 F A 0 B £ PR A PR
Zoy R A T B KIE . ERERZAAE T ARE W
HeGP 5 IEH MR 1% B #A, vT & B1F PDE3 #5775 8
ZERR, D T OBRE, FEIEA S LB
b F 1A 5 K .

it — i 8 PDE3 7244 P4 57 &1 40 i s 2 1
YER, FIF BT BB/ R Pde3a 2E . ik

Ih: Pde3a iR/ BT GRELLAG L IR M IR DL ST AL
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Role of Cyclic Nucleotide Phosphodiesterases in Oocyte Maturation
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Abstract

Oocyte maturation is a complex set of endocrine, paracrine, and autocrine inputs that are

translated into the regulation of cyclic nucleotide levels. Phosphodiesteras (PDEs), the enzymes that degrade and

inactivate CAMP, show compartmentalized expression in ovary. The PDE3 is mainly expressed in the oocytes while

PDEd4s are expressed in granulosa cells. Inhibition of the mammalian oocyte PDE3 completely blocked meiosis in

vitro and in vivo, expression of an active PDE3A in Xenopus oocyte causes resumption of meiosis to the same extent

as progesterone or insulin. PI-3K/Akt pathway mediates IGF-1/insulin but not progesterone-induced oocyte maturation.

PDES3, as downstream factor of PKB/Akt, mediates oocyte maturation by controlling cAMP level. Furthermore, a

similar regulatory module may exist in mammalian oocytes. Thus, PDE3 plays an essential role in the signaling

pathway that controls resumption of meiosis in amphibians and mammals. Understanding the regulation of this

enzyme may shed some light on the signals that trigger oocyte maturation.
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