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PEIME, AHEARICR 2RV = =2 BAEHBLTH O, FILE VIBISN 290080 b2 5,
PR NHE D & AL 722 KERE NI D & 2INF I S 2 FTO—HDOTa ¥ 24453, BIREZ
LI, EIEFLEVRICBT 2PN, KA TEOCEBIEE L > TIPS 2R TES, E612, Z
DTAXZHET BT A DAL LY T FIMEEREEDIZFE A LR, in vitro PRINE T L & Fl
TIHHEN TS, 22T, AT (FIZT TV HY A H T Xenopus laevis) TRIZE X 7z HEoN
DEEA T - Ml ER A XY b &, W 2 O INRHla O sk & SO Z i A T T,
12 ex vivo DT 70 —F CHEIT 5,

X—TJ—=K:770AYy XA, INE, PRI, EABRAE NI, 2 IURE

7 O+ ZOHBRENBER

WAEDH T L, Kk, kR, BHORE, X 20414 EDORFLBRER XD, FURTHE,
TR, SRR A B -4 2 kL E Y A 2 — F &L TINFOHINARREE D (K1), @,
TN, AL R, BORILIAICINOUE L 2RI 5, LaLl, —EOIlize > LR
VIR, 7 TV OARERE ISR S, T TT RV AERILTHRENZZ 0B 5 (Iguchi
et al. 2013; Tokmakov et al., 2018), M L7z T uid, HFWVWEML D & £ < DY X h 7201 %4 11
MERT59 2 Z & (Iguchi et al., 2013), F7z, TROIKNIZ& D, B L 2290 % B H BTN 12 IR EE
FTB5ZENWE XN TS (Witschi, 1952), 2D & 512, FHIN, BRER, AN LERIZ&D,
J1 TV OYNREREO PEIN 2 A RN TR 2 Z LIdEECd, dH T, [ U R R S,
R H TV ERIMICHMBZKE 2175 R RIS BT PN 7 o ¥ 2 2§45 Z L AFEFEE T
% (Munakata and Kobayashi, 2010) ,
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in vitro
1: 7 TOLYIREIED in vivo #5 & U in vitro TOHEIN, RN TIE, I F U WBER 238K 58
- FEfR - PR AT L CHRLEY A 2T — F &I L, IO 253R L TREINZE S, In vitro
T, TR, SRERRLEY (LH), LHOKEN T s Ths e MEEET S F e
¥y (hCG), RO AT a4 FHRLEY HEIZED, INHERHHE X W 7290 TIN1 O PRI A 75 %8
&3 (Tokmakov 5, 2020),

B LW in vitro PEINE T &2 W 72 F A4 O BT DR T, Xenopus JH-1 D HEIH I O PP faiig 2412
MAPK (v 7% F—¥) BLXUMMP (v bV 2z 2xzurasr4{F—+¥) EHELIEST5ZL%
IR T DRBEH) 25 7 A R 7z (Tokmakov 5, 2019; 2020), 7o 27 Y 50ORIZa 5
7 =X T LRI U 722 AR & F O T, By S o ek & SRR 2O /5 % in vitro THILT
XL ENbho7z, £72, hCG (b MEBMTF tuYy) 285 LTI, IIFOREE 1
HaDBEA A, RRMOIER TR S h F Lz, BRI, IIIER23 GVBD (B fitg) & i3I
I (X2), 7urzarayIERGEICIIEI S A2 806, SRR L ZETILRE
BPMIC Y TH B Z ANz,

A T OBERPEINTIE, B L 7290 RIS RI & & 3, R IIRHIIHEIN L o T
ZOD22007 0t ZIIERNTEHEISEEL ThET, ERAZLIE, ZOETALTIE, NMMP
HEITH B GM6001 DIFAE T T, Jifas & DI T D i I E & = m3, I 7 ORI HE k>
2l ThHB, X51Z, FEMMEK (MAPK 7 —¥) A U0126 % Hv T MAPK #%i% % HEBf
SFHNCPHE T2 &, B 2k & IR R O T APl E B T & A3FEGEE Itz (Tokmakov 5,
2019; 2020), Zh6DHIRIE, MAPK & KU MMP G4, 7 TILOYIHEINA & OUI1- @i 7
Tv ZIZBG L TWB T E AL T 5, T2 BE-3 % & VoS B RBER AR EL, T
L OPEINIEIZINfaiifE T MAPK 230 L S 5 R & I3 51213, S5 2RARETH 5,
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2 ¢ Xenopus N F DO HEINZ B 2R & IIHEH D 2 4 2 V2, FAFE L 7z in vitro HEIN € 7L
(Tokmakov et al., 2019) 1235} ZIRE 2R D MEFTIZ, Wil apiE (GVBD) % KM L 7=UpkE
MO BPEEk oA (WS) oMBUZ &k - THWTL, SR (FR) o¥EdekE (FL) @
HMRIZE > TEFR L. A) BlERMISE, KITR$ & 512, PN GVBD = FR & FR — GVBD
EVWI2DOOREBELFVAHDD S B, WEEKXT 72012, FILEVHNC K 2P0, REN
ICHs B ATEEOMEE R Z 72, 51213, FLICHENZ WS 2872 2 IR (WS-FL+),
WS & FL # £ O0Bils (WS + FL+), WS & FL %7 2 WIREEIl (WS-FL-), Z#LTWS
FiH FL 2872 2 0INRHIE (WS + FL) 28 Fh T/, WS-FL +ORIENITTOIN T - %
RO, WS + FL- ORBNIHIN X N7z SIS § 5, B) EEBRICES Sz 2 DO
M2 KB, WS + FL + & WS-FL- OMIHHE IZIEFIZHEL, GVBD & FR 2HZIEFBFICEZ 5
ZEHERLTWS (Tokmakov 5, 2020).
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Molecular Mechanisms of Ovulation, Maturation,
Fertilization, and Cell Death in Clawed Frog
Oocytes: New findings on hormone-dependent

ovulation in particular

Ken-ichi SATO

Abstract

Ovulation is a unique physiological phenomenon essential for sexual reproduction, and refers to a
series of processes from the response of the follicle to hormonal stimulation to the release of mature,
fertilization-capable oocytes from the follicle and ovary. Surprisingly, ovulation in various species
can be performed in vitro with a high degree of reproducibility. Furthermore, most of the molecular
mechanisms and signaling pathways involved in this process have been elucidated using in vitro
ovulation models. Here, we review the major molecular and cytological events of ovulation observed in
frogs (mainly the African clawed frog Xenopus laevis), focusing on oocyte maturation and follicle

rupture during meiosis, using mainly ex vivo approaches.

Keywords : African clawed frog (Xenopus laevis), ovary, ovulation, reconstitution, signal

transduction



