3-AVTFI-1-AFILFH o FoNEBL f=-~ ™ AIIFHAEED
BEE20a-E R OF 2704 R BiAEREEYE

FIAORHE'™ - FRET &
(FR15% 3 A20 B ZAH)

B AMPOSBMRETHIRARY I RT 5 —BOEEEHETHEAERTS3-4 VT FN-1-AF %
$#vF (IBMX) TAEL /-7 7 RPBERIZOWT, BORMREERETHEL DI, Va-kFoxy X570
A1 FBKREER Q0a-HSD) DEMZEN, SRMROBORBREMBETONa-t F oxsFoy 270y R4H
EDRAGRDHEEERIL /.

M= I BHROE 412, 50uM OBRED IBMX TARL -1 DTIE3.0%THY. IBMX AEL T
Wi WRBOIIBERNDI0%IZHN, HEIZED - 1=,

—7. 20a-HSDi&tEi3, IBMX AL 2SR AAL HBOKARIFBERDOTXTIZZH SN, HEOMTIE
iz Ao ieh 57,

LEDERY»S. 7 ZABBAROZEORMEARRTONa -t F oFx 7oy X570/l EDRIZIZNE
DN ELER NI,

F—TJ—F vy xR EMIH Na-bFoFsSor27aVvfRll, 34V TFN-1-AF Vx40 5
v, fRibFE

&

WHAEBWICE T, PEMERORBRIZE T oA FABEL TWA I BN THWS, Tibb, 7"
EE M CRZAMNSOF—N-1TBETOY IFOUN, BV TRIZANSTA—N-1TB, THYH
WOTR Ty x57ovy, ZRNENRBRROBRMEELET 2HETH I Z E1B|GENTW S,

—%., BEBHAROBOBRAICE > T, MRRETOXTF oA FRBICELCDLZOEND Z EABEIN TS,
Jizbhb, PMSG & hCGC 2 EHL 2T v b OASERL -BHIRICENWT, To¥ 250y &/8UZBEL Th
303 B-tFoFs 25704 FEKESEE (AS-3 B-HSD) it HlicEi CHEICERL, HHRERE
CE—JIETHZENELEMZEODONTNDY, Fiz, BELZT ZIBARICENT, A>3 8-
HSD (B & U TDHAfER), 178-HSD (X b 2570V) &XU20B-HSD (WB-kFoFrFo¥y x50
V) OiEER, EREEOEBICH OB ERE AN, o124 A-3B-HSD (FLvZ/%x/vy, 17Ta-kFoF
vFvsx/ar), 17TB-HSD (2524 —-178). 20a-HSD a-EFoFxrSo¥yzFov) &
U208-HSD (17a-k F o F oy 27 o) OiEtkd, SEENOKBRIZH - TETL, EREMERNTIE
BEAEDIBHRTAONL e I EHNEBILENICELHENTNDY, i, EREHOERIZH -
TETL /- HSD iEtEid, SIRMEZ A 0E Yy CABL TEORBIHUBHENH T2 L. Bl ith -
o erb, 7YBRARTREIZOBRMEMARRTCOS oy 250y, [Ta-e Vo JayxFov, 17a.
08-YeFoxFvSoy 7oy, a-kFoFxsSoyx7orsLU0zxboyyofREE3ERM
BODHDENTRINTNDY, b2, v AIBMMTIE, A>3 B-HSD(DHA, V7 x /0, 1Ta-
eFoxvSuvsr/ov), 178-HSD (XS54 —N-178, A X5 oY), 208-HSD (17a-kF O
¥yrSoyzxFay, 0B-eFoFrFoyx5or) OFERIE RBCEIERERI Ll 705 200-
HSD (Ma-kFoxyFoyxFor) ok, - THBTLLbic, DI EMnNLR
TW3B", fad, <7 AIIBBRO20a-HSD &k, A oTy s v TABL TEORBRSREEZMEIL TH, X
BoAoEy L YABL THEWRBHROLOLARICEHENE Z 0D, 77 AIBARTIIHROBHA
EHIRBTONa-EF oy 7oy 270/ RBEDMICIIBEEDRVWI EABBEINTNWS,

i

'HTEHAKERES
*REFF : niimura@agr.niigata-u.ac.jp
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Ltk Hiz, BBMAROBERMEARERMEDRBFREFAXDIIHIZF 0T VAMEREANTWS, *
OEYY I, IBHRORMRERTF (MPF:Maturation-promoting factor) D% A 7)) VETEXF F—¥ThH D
p34™¥/cyclinB kinase DiEHEZMFI L TROBRMBOHABHREEET AEFAEXETIH A M h A v OBEEDE
THHIENMBNTNAEYY, —F, FAVYTFN-1-AFNFHFY (IBMX) &, cAMP %5- AMP iZ%r
BT DMRTHIRARS T 7—EDEEZBETIMET, PHHRAD cAMP U XV EHRDOIE
THZRMDONBEEZNH T 2LEX5NTNE?, DLz, 7 2PRAROBORMEMRETO
a-tFoxv7oyr 270 RBEDEREEIDDIHIZ. BORBROIBEZIBETIHMHEAELL THoE
TYVHEREINTWAND, IBMX ZAWTKOBMA BTN EZHH L 2Ha0n0a-t FaxySary x5
o RBIARLN TN,

FHRIL, BORMEHRETCONa-tFoxrsFoyr 270y RBEDBETXVBPREICTSHIC, K
MNOBUOBHEMETAERZE TS 2 EAHSGNTWS IBMX"CAE L <7 RPBBHKRIZ OWT, D
REBIR A & MR — B0 5200 -HSD B4 HEL, EABMBMROZING LHELLLDTH S,

MHEE LU HE

1. 8

R E LT PMSG (o b oy, FEEES) SBAIZBERESL /- ICR ROBBME~Y 7 X AW,
< ADOWEIZCIZAMBL 2ZATIT, SITIFI 4RI 65K 6 BRI TOURRME L7,

2. INBMRROEOERICRET IBMX DR

BDOBBICRIZT IBMX ORE* BB 1010, PMSG HEHK4ERNIC RIS SR L /- IR IR %,
5 10, 50%3WWE100uM @ IBMX (Sigma Chemical Co., USA) # &3 TYH®™ T, 37°CTCO; 5%, &R
BUDTHTCIMMIEEL -, &k, IBMXZEFEHWNWTYHRTIRUIERL IR E MR E L THAW
7zo IBMX %, 100mM DREIZ/ 5 & 512 DMSO (MEHEHRREH) THRHAEL, BEBRTILIIFRNLTL
BOMEIZREL -, irdk, BEEEFODMSO DBREIL01%EL .

BORBIRIEFBERT 57-512, &HRE D IBMX TAREL I8 BHRE K RO EABIMHIZ, &
Bexy /- (1:3) 2, 4 CTAUHRMBEEL -, BEEER IHBHAREIONT 27274 FNKTREL.
FFSAMBTCHRRL I, 1, PRABROEES XVREDERIEL, RFAKSSALTH - F2%EH
S RETHT -1
3. IBMXALE L 7-5RSHRRD EFH

50uM DMED IBMX 2 &¢I RMCIERL /RO EFEEZRRT 57512, IBMX AE L A IR
%, IBMX Z&HIL T TYH®IZBL, 37C TCO: 5%, ZBRBUDTHETCHEEL -, HRETE
LU, TheDIBHlR%E ERoFECH > TARL, BORES EEBEKET CTREL .

4. 20a-HSD Fttnigt

IBMX A& L -5l s LU R OENR IR B 220a-HSD FiE# BRI 27001, Zhboo
PREHAR % NIMURA & ISHIDA AMER L 25 IC 880 TER L - ET/RIC, 3TCT0oMBRRL /- XEED
HRE., 0a-EFoxy 7 o4 x7 o (Sigma Chemical Co.) 1.8mg, NADP (Sigma Chemical Co.) 4.0mg,
ZbasW—F k57 A (Sigma Chemical Co.) 2.0mg X T0.1M ) v EkEEIR (pH75) 10ml TH B, 2
b EEZEFRVRICKREL IMSHREBRENRE L TRV,

F7-, 20a-HSD OEBALENRICIZ, NADPH- B K EBER (NADPH,-DH) IZHKFL TWHDT®, ZO8
RO % BARKA & ANDERSON D HEE" 126 » TiT - 7=,

5. #EHAIE
BN BEOHAARIZIE X REEE RV,

% £
1. BoOE

IBMX ABL /o= 7 XBBHBROBORBIZOWTELNIRRIIRTICRLIZED TH S, Tibb,
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Table 1. Nuclear maturation of mouse oocytes cultured with IBMX

Concentrations  No. of No. and (%) of oocytes at the stage of
of oocytes
IBMX (M) examined Germinal vesicle Diakinesis Metaphase I Anaphasel Telophase I Metaphase II
0 53 0(0) 0(0) 36(68) 5(9) 12(23) 0(0)
5 56 1(2) 0(0) 42(75) 6(11) 7(13) 0(0)
10 54 6(11) 0(0) 47 (87) 0( 0 1(2) 0(0)
50 33 32(97) 1(3) 0(0) 0( 0 0( 0 0(0)
100 39 38(97) 0(0) 1(3) 0(0) 0(0) 0(0)

The oocytes were observed after 8 hrs of culture.

Fig. 1. A mouse oocyte cultured for 8 hrs  Fig. 2. A mouse oocyte cultured for 8 hrs

without IBMX and stained with with IBMX and stained with aceto-
aceto-lacmoid. The nucleus shows lacmoid. The nucleus shows the
the metaphase | stage. germinal vesicle stage. Scale

indicates 50 ym.

IBMX #& £ W SRR TR L -NRBOIEHRTE, BERPOLDEALNT, TXTHIRATHEZE
BHL Tz, s, < OIIBMIRT, BIB—AASHEPMIEL T/ (68%, X 1). —77. IBMX ALE
Uiz RORBHRATIE, RBOHEZFHL THW3300H 4. 5uMOBE TIIRRBROEAEINGHARDO L
O EEEIL o T2h, 10, 50?551:0'10011M DOBETIINBORBHAROLDICEN, WTFnbFEEIE, -
7o 123, IBMXALE L 7-0BHIMRIZ S W T RASEEBHL -3 00EAIE, 10uM OBRETIZZ%TH »
7=h% 50BXTI00uM DBETIHIAREICEL. WFhd 3% THD, BV INTIERY (M2) ih -7,
DT ELE, BEAEDRBHERORBSHOBHAZING T 5 IBMX OREDREIL. S0uMTHDHZ &4
6N,

2. IBMRRO £

S0uM DORED IBMX TARBL -7 XIBM%E, IBMX S VSRETIERLI-EZS, BETRH
% TII4% OIBHRAT. 14BEER TIRU%OIBBFHRT. RETNTNE KRR EPIEL THi,
# 5T, IBMX AEL B MROEFRIRBRZDODN TN L8 BRI N,

3.20a-HSD &t

20 -HSD IEHER D512, 50uM OEED IBMX TAR L - #ils LU B o ENEIN g%
NIMURA & ISHIDA DHEWIZHE » TIER L - EERICBRT 5 &, HIlRACFOO L RV TV BROWEH
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Fig. 3. Mouse oocytes cultured for 8 hrs with IBMX and treated by the method of
NIIMURA and ISHIDA. Scale indicates 50 ym.
Diformazan granules showing the presence of the activity of 20@-HSD are
deposited in the cytoplasm of an oocyte (a), but not in the cytoplasm of a
negative control oocyte, which was incubated in a substrate-free solution (b).

Table 2. 20 -HSD activity in mouse oocytes cultured with IBMX

Concentrations No. of 20-HSD
of oocytes 20 o -Hydroxyprogesterone”
IBMX (uM) examined +2 —
0 30 30(100)* 0(0)*
50 38 38(100)* 0(0)*

The oocytes were observed after 8 hrs of culture.

Y Substrate for enzyme-histochemistry.

? 4+ Positive, — negative.

Values with different superscripts in the same column are significantly different (P<0.05).

HZont-(®3a), ZoFNIX EEEZSF0VWRICBEL SBBMRICIIEIRL kh -7 T [3b). ¥k
W ERH20a-HSD {EiEZRL TWAH Z LA ENIHBNI-, IBMXAEL -~ 29RO 20«a -HSD
B OV TELONIRRIRR2ICRLEZEBV TH B, Tbb, 20a-HSD iEHIL, IBMX 48 L 7= ik
& IBMX 4@ L THhiaWBOSBHAKROTXCc@Hoh, HHEORTHEEICHEIIAB N, 7,

4. NADPH,-DH &

BARKA & ANDERSON D HHEIZHE - TIER L 7B RIC v 7 2 ila 2 @ik 5 &, §NTOIG-MRIC
NADPH,-DH DiE#% R VRV~ v BROLELRDON: (K4 a), b, HEZSELVRICERL
T-SREHRIC X RV BRI OIEEIZED O NLs - - (4 b),

Z S

FRD XDz, v 2IPBABRTIE, BB ->TFoy 250y, Ta-kV e FayzxsFor, 17a,
08-ve¥oxyFoyzsay, 0B-ceFoFsFuyzyFoy, Aoy YELU7VFoy ok
HIFEELAEWA Wa-eEFoFy 7oy 27 o/ RBIBZHEAL TEEIZEAELHONTNDSD, I8,
BB - TELL 7220 -HSD &, AoV VABRL THOBRASHERZME L /-IARIZE )
TH, MBOATEYL VABL TWERWIIBARO LD ERRIZERH LN 25, <7 XIGHROK
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Fig.4. Mouse oocytes cultured for 8 hrs with IBMX and treated by the method of BARKA
and ANDERSON. Scale indicates 50 ym.
Diformazan granules showing the presence of the activity of NADPH,-DH are

deposited in the cytoplasm of an oocyte (a), but not in the cytoplasm of a
negative control oocyte, which was incubated in a substrate-free solution (b).

ORMEMBETONa-LFoFr oy 27 o0V RBEOHICIZEROEWI EXHBEINTNWSEY, —
¥, 7IPBHABTIE, RBCH-TN[-tFoxs 7oy 25ur 7y F oy Y ORBIZELL VA,
Jo¥z57ov, 1Ta-eKexsvFayx5Fay, 17a,208-YeFoxyFoyzFor, 0a-kFoxy
FaX 270 BIV Xl VORMIETTA2ZENREZLENTWAY, ik, 77IEBMAERTIE, K
B TBETLARHERT o/ PRI Aoy VABL TRORBASVBREZNGT5E, EL
KhoDT 79BBHBEOBORME SOy ZF DN 2LV X oy Yot & OBIZIZERE
HBEDH DI ERFRRINTNEY, 20X, PRMABORBICHED X7 oA FR#L, BPEick-
TRE->TWBELEBIZ, HOBME T oA NRYUEOMIZEGRDD 2HMELEFRORVWBHEDDH D Z
ERBALEMZENTWS,

MPF i3, HIIaEMMEAF & U T, 19714812 MASUL & MARKERT? IZ& » TR N/ DT, MPF DI
B0 HUEMNICRETFAIDYHICBEINLVWEENL LD TH DL EHIZ, MPFIIHEWHR
BRIz BT A MIBRERFTHIEEILNTNDY, F/o, MPFIX, @47 2=y b THDIY (2
)R E T —Y ] (cdkl B E p3d™?) LB T 2=y b THEH A2 B bbb s v IEEE
BTHDIEFALNTWAD, IO IRRARIZE W, MPFIX, YoF/ v ¥+—+H A (PKA) O
Wb i) VEREAMEI ENTWAEEDIZ, 7F /v y—) VBiESER o7 1~ ¥+ —+¢ (AMPK)
AEMEE LA WRETHEINTWA ), TEEFE L THEEL TW3Y, LH OSWRIRKIC & > T, S
JAATIZ cAMP BEAETL, PKA OFIE(LE AMPK OFEHELA I Y, &R L LT, MPFiX, PKA OfF
ArbmBANAEEHic, AMPKOERAIZE - T VERMLENTEMALT 5, ZDEHIEL 7-MPF2S, SR
MO ER L TGRSR E | 2RI TE L BI0, BRSO AT TRAIUTETIEI LN T
3%, IBMX i, MEE TO PKA OFIE(LE AMPK DIEHALI BT cAMP L~V OET 251 &R Tk
ARV IRATF I —COEEEMEHTALiIL > T, IEROHEEZEIET2EREZETH5HDTHHI LD
HENTNWAR®RED —F A ALV OEZETHHAOEYIL VL MPFOY A2 ) /KEFT—£
T# 5 p34*YcyclinB kinase DIEMEEMEIT S 2 LIz & - T, IO BERIET S Z LA8H5 N TN 5,
TO&HiZ, IBMX A TEY LY OIINEELIALET AFRERLT - TWD,

<y IR EACEEHFRICHNT, HOBRBEARETORT oA FR#ELOBEFREREET 1D
2, ERAVWLBNTWAAOEY Y Y EIRRE - I-FRABFE TR HOBTRZIH T 5 IBMX TLAEL /235
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GBI, BRI > TET DI ENBEEINTWA20a-HSD DESNRE DX HICELT 2D 0 %A, BDK
PEMRETCONa-e oy 7oy 7oy RBEDBROFEERETL. TOKE 200-HSD &

i,

IBMX TAE L TRMIABEMZINGE L IR E A HEBAL TH 3XNROIPBAROD S XTT

BHont, #€-T, FO0EYLEHANVI NIMURA & KAWAKAMI DR XU IBMX AW KFED
BRIE—HL TW=DT, <7 2IRHRTE, RORBEMRETONa-tFoFyFoyrzror e
BERD LW EAFEREI NS,
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Nuclear Maturation and 20 ¢¢ -Hydroxysteroid Dehydrogenase Activity
in Mouse Oocytes Treated with 3-Isobutyl-1-Methylxanthine

Sueo NIIMURA'™* and Chisato SAITO'
(Received March 20, 2003)

Summary

The state of nuclear maturation and the activity of 20 -hydroxysteroid dehydrogenase (20 -HSD) were
observed in mouse oocytes treated with 3-isobutyl-1-methylxanthine (IBMX), an inhibitor of 3', 5'-cyclic nucleotide
phosphodiesterase, and the relationship between nuclear maturation and 20 -hydroxyprogesterone metabolism in
the cytoplasm was examined.

Nuclei of the oocytes cultured with 50 #M IBMX for 8 hrs were almost in the germinal vesicle stage (97%),
while those of control oocytes cultured without IBMX were in the metaphase I to telophase I stages, mostly
metaphase [ stage (68%). The percentage of oocytes in the germinal vesicle stage was significantly higher in the
IBMX-treated group than in control group. On the other hand, the activity of 20cx-HSD was demonstrated in all
oocytes of both IBMX-treated and non-treated groups.

From the present findings, it was confirmed in mouse oocytes that the 20 o -hydroxyprogesterone metabolism in
the cytoplasm is not related to nuclear maturation.

Key words :mouse oocyte, meiotic maturation, 20 @ -hydroxyprogesterone metabolism, 3-isobutyl-1-methylxan-
thine, histochemistry
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