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The storage of culture media(M16) by freezing or freeze-drying

for the development of mouse embryos

MERET - BEE— - AHEF¥
Yoko KATO, Junichi KAMEKI and Yukio TSUNODA

HERFEBEREEFEHE
Laboratory of Animal Reproduction

College of Agriculture, Kinki University

Abstract: The present study was undertaken to examine the effects of culture
media (M16) stored by freezing(-20°C) or freeze-drying on the development of
mouse zygotes or 2-cell embryos in vitro and in vivo.

Zygotes and 2-cell embryos were obtained from the superovulated CD-1 female
mice mated with CD-1 males on 19~23 or 43~46 hrs after hCG injection
respectively. Zygotes with two pronuclei were cultured for 4 days with fresh and
frozen media supplemented with 100 M EDTA. Two-cell embryos were cultured for
3 days with fresh, frozen and freeze-drying media. Some blastocysts developed
from zygotes or 2-cell embryos cultured with each media were transferred into
the oviducts on day 0.5 or into the uteri on day 2.5 or 3.5 of pseudopregnant
mice. They were killed on day 16.5 or 17.5 to examine the number of live
fetuses. Cell numbers in both trophectoderm and inner cell mass of blastocysts
on freeze-drying media were also examined

High proportions of zygotes and 2-cell embryos cultured with frozen and
freeze-drying media developed to blastocysts in vitro(59% and 86% for frozen

medium, 89% for freeze-drying medium), and were not significantly different
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compared with those obtained in fresh medium(59% and 86%).

The proportion of live fetuses after transfer of blastocysts developed from
zygotes or 2-cell embryos with frozen medium(34% and 31%) were not significantly
different from those obtained with fresh medium(35% and 39%, respectively).
However, only 8% of embryos cultured with freeze-drying medium developed to
fetuses. But, the cell numbers in trophectoderm and inner cell mass of
blastocysts were not significantly different from those obtained with fresh
medium.

The present study demonstrated that M16 medium could be preserved at least for
10 months at -20 °C without the decrease of its potency for the development of
mouse embryos in vitro and in vivo. However, although the reason was not clear,
freeze-drying of medium resulted in a drastical decrease in the percentage of

embryos developing to live fetuses after transfer to recipients.
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R LT BN Z WIS, BER B TE85U0L/1TH N RBRAFEEL, F i
BTEDOMBIE IO L Y EL Y MICHBR UK RE TIL(78Y) 2R L, 2300 (34%) o4
FlETFEH, Chol, FHERBREHOTH SO B O FAERIY,102/174),
LYEL Y PCBHEERDOEIRE (Y, 6/8) B X OAEFEMN TAERSY, 22/62) LTV
THhHEELETR AL - I,

Table 1 The effect of frozen or freeze-drying culture media on the development of mouse zygotes
or 2-cell embryos in vitro and in vivo.

The stage of No. of embryos No.of embryos No.of blastocysts No.pregnant/ No. of live

Media developed No. of recipients fetuses

embryos cultured to blastocysts(¥) transferred * %
Zygotes Fresh 174 102(59) 62 6/8 (75) 22(35)
Frozen 175 101(58) 67 7/9 (78) 23(34)
2-cell Fresh 465 398(86) 228 31/37 (80) 90(39)
Frozen 168 159(95) 123 12/15 (80) 38(31)
Freeze-drying 288 255(89) 106 8/22 (36) 9( 8)

T, 2MBEBREHVCEE, FEEREBRK TIL86%(398/465) NIR B~ FE L, 228

—4 -
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EZILIcBRE L e & 2 A120L(80%) 2WiEMR L T, 38IL(31%) DEFRBRFIAELH, Zh
SEAIRBMOGELRKICHBEEEREZHOCTHEOALEBEICERTARERSLA SN,
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Table 21 BUASHREEHR AV THON L ERIBOMIBEE R L, FICRTES I,
Wil S ORBAREICSEh 28 (P05 X U666 3. WIh bt s
BEHOTCHONIHBEROMIEE (21 X U64HE) EHNTRENA SO - T,

Table 2 The effect of freeze-drying culture medium

on the cell numbers of blastocysts.

Media Cell number in *
Trophoectoderm Inner cell mass-

Fresh 66+ 14 207

Freeze-drying 64+ 8 21+3

* Mean=*S.D.

£ -3

Shioda and Tsunoda(1988)® {3, =V AMDOBFEAKBILL BV TYL 2LEESKRE
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T3, AERTREME OSSR BHBEEREAEIED, ELEMEREH -
s, TUOoOHBRINBROEGEH ICHEBEZRIIIAENERFT T S0, 104 ABEH
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One step 75BN & 2 BRI GE
Transfer by a one-step dilution method of bovine embryos

derived from in vitro frozen in glycerol-sucrose

KA - @HEAM - 0 % - A)lEE

Noriyuki OHISA, Naokazu TAKADA, Takashi NUMABE
and Yushi I[SHIKAWA

EIRIRE AR EEECS I LETRERE 1
Miyagi Prefectual Animal Industry Experiment Station, Hiwatashi 1 Iwadeyama-machi

Abstract:Embryos for freezing were obtained by the way of in vitro fertilization of
bovine oocytes matured in vitro and subsequently cultured in vitro for seven days. Embryos
(stage ranging from blastocyst to expanded blastocyst) were directly placed. into PBS con-
taining cryoprotectant such as 1.4M glycerol or combining 1.4M glycerol and 0. 2M sucrose.
Embryos were equilibrated for 15~20minutes at room temperature, and a single embryo was
loaded into the middle part of straw in a small volume of freezing medium separated by two
air bubles from (. 3M sucrose filling the rest of the straw, next then it was deeply freez-
ed with program freezer and then stored at -196°C. The frozen embryos were thawed by plung
ing straws directly into warm water at 37°C. After frozen embryos have thawed they were
mixed by rapidly shaking, and then transferred singly or in pair into recipient cows non-
surgically. Pregnancy rates of embryos frozen in glycerol and glycerol-sucrose were 40%(4/
10), 53%(21/40) respectively, and the rate of embryos frozen in glycerol-sucrose were de—
veloped to normal fetus higher than those frozen in glycerol only. It is suggest that suc-
rose can be used in combination with glycerol as a cryoprotectant and that a high rate of

pregnancy can be achieved after a one-step dilution of the cryoprotectants
¥ =

Whittinghams  ©VWilmut 52 2 &k » T W AR DO HASRERM O BFR X LTIk, KMEEMRD
BAERE L OMERBEMMTOATE 2, HiEY VRS>V THR o —ATHERI*KBET 24

79__
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ENERINY Y, BER, CohFENERLxh->2H B,

— 1], AR L 7o ROV BRIE OBAERER T, ZRARA AR SR RIR D £ h & H
NRELLKROOREIRTH 2° ),

BT, fifEi# & U Talycerol & sucrose D A #k % F WK RE SRAEE % i4E U, i % Bt
THELCHML, glycerol B THAS L A I AE O AKE L FRESHEATLET Y,

T IT, AW TR Y I ORI O BRI /T TR IS © W T BRAI & AR D FEHIC > W TLL
FToOEBRAIT-12, +7b b, fMEAlE LTl 44 glycerold & Of1. 40 glycerol & 0. 20 sucrose®
WV, TS DRAWTHL L, AMER0. 3N sucroseT 1 BRBER IR ATV, MO FAKRT 2R
CBMIL, ZHRETEEE L7,

et & Ok

1. HEAI - REKBAID ORI & RN B & ORI ORARE I, BEER® it -> TiTV, Roksz
FEILES OWE O it > TiT - 720 T80 B, HiSHKREMMEE, 4FmE7 V7 v (BSMHEK
W7BIEY 4 o — R#& (BO:Bracket and Oliphant!" )ic# 7 = 4 > 10nMZsN#& (Caf-BO#E) THBR L,
I (4002) 3R 1F % 2 AT WHEF 2 Dhi% U fco DhiRi, iR % Caf-BOMK <2. 01078 1 /ml i J9%
L 72K FIF 8%k % Hep-BSA-BO#E (20mg/m1 BSAE 101U/mI~/RY VA FM L 7BIE S £ 0 — Fik) THfE
AR U, C O FiElmk % 100ul O/NEIC L CiBive 54 7 4 THEY, REY ZREERB TR
BEEAE L7z, CHicHep-BSA-BOHK T 2 [MPki% L 7o RS LA 2 £950fE 3" > BA L 72,

iE, R EEREYEICIREL20L, IHEER T LckRAT, MoK HE T8
NHEONLBTVLDEAT V7, RONBICEUNEDOSNEbDEBSF V7, Zhltobn%C

SvrEL, ARIEAT Y7 ORDBER VT, = seal =
2. WiREAIE  HASRAEMENIE]. M glycerol fi |

phosphate buffered saline(PBS) (LL'F, G) & - 1.AKG +0.24 S

1. 4M glycerol Z%5fN L 720. 24 sucrosefiiPBS (L S

I — :O.BIS |
FIE 2 OB REYE IczhThlb~ 0.5

2050 FE# L, Figl iRl 7z & i, 0.25mmod 2 B i

b o — A% BAEREYE 0. 30 sucrose: RSB before freezing after mixing

THEEL, TS >EE|ILEALK, KWTRX +  Fig. 1. Diagram of one-step dilution carried
wo—470a75.L7Y—%— (planner R204)Ic out within straw. S:0.3M sucrose C:1.4M gly
L0, BRIS—TCETEHS —6CTEEIL, —T cerol or 1.4M glycerol + 0.2 Msucrose.
CTHOKL 72D 100 MRFF L 720 GILEX TR, —TCHh5—30CE TH57—0.3CT, G— SHuHE
XTiE—23CETHD—0.5CTHRTIYE, ZhZhl0PRFFLEDL, BESHRICRALK,

3. Bohl : BAS LRIE, T~30HBBAESHEICRELZODL, 3TCOERE TR L X o —AT0.3



PO FeE (J. Mamm. Ova Res.) 8% $12 1991444

M sucrose LiRA L, 0 BEE L0 BRAEL 72, BAEII6A DKM IC X b ili = A1 EdT -,
Fold BB A i B o & % IEANEHN 24T - 72,

kR

R DR AtiAE R A Table 1IZ/RL 72, GALEX TIZ10BEIC 2O A L 712 & T 5, 4BENZHE L2
RIZA%TH - 12,

72, G- SUHXTIIURAOMAHICKBA L& 25, 28AMZHE LZHEHIZ50%, 2{ADI %40
BRICREME L 72 & & A218A0VZ/E LZ/HEH1353% TH - 7o,

Table 1. Pregnancies after transfer of embryos derived in vitro frozen

in 1.4M glycerol or 1.4M glycerol-0.2M sucrose in PBSi

Cryoprotectant No. of embryos/recipient No. of No. of

recipient pregnancies(%)

1. 4M glycerol

in PBS 2 10 4(40)
1. 4M glycerol

+ 1 4 2(50)
0. 2M sucrose
in PBS 2 40 21(53)

#PBS Posphate buffer salin

Embryos transferred after one-step dilution by 0.3M sucrose

E T S

v ARV RE SRR & 1. 4N glycerol (G) X U81. 40 glycerol & 0. 2M sucroseDiRE#HK (G —S)
TN A ALY & L CHAS L, AR b o N THEREDE EBRE (T VR Ty TERRE)
L, ZHHEERKRET Lic, T OE, G- S THIELACKOZHERIIE% THD, GTHEL ZHDZ
FE3840% i B L T - 720

Nassipd ™ 13w S RWZHEHORIRE G & G — S 2V Tk, AlfF L CTRHEL Th T h42%, 5250
ZEETH -2 EHEL TH Y, AEROERLFROKETH > 720 LL, 7 RIS HRIE
%G THAS, g, BHE LSS W7o RIE, IOROHRAZREBRAFMORGEE> ' 2 T~ TR
hote, TOBERELT, BEANEBRTER Loy Y IROMBEEIZ ZRIVEN TRE LIFH L2y
YRIZHADISN'O LI ENS, T L RIRE HRIR b AR BORAE IR I N TR R A D 73 <
AL, RMERFIC S SWBIEL, WAL VEREEIONSE, —, G-STHELLZRETEHVEZ
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e fa o hi- D, MHEFIICsucrose 2 E5Md 5 C & THRICHAT 2 iEFo&» @A L, £ 7@
B%, TEAKENBEICHALEVWRZHP'?, £ hisucroseld torehalose & [k i< MR  PRIESE F
NER XN THED 'Y, ok iwsucrose DYFRH VN EHAS I X 2 R OB % e/ DRI A,
oA EGvizbo L Bbh 3,

Lo, %G — S THKS, ARl 720 biEsl2REE FTBML 2GS, MICBGHRREL, £
OBOHFEE I EBEEAE KT alEEN S 5, Hassips ™ 124k, A bo—HWIZG— SDREED A
T, BARSYIX, G- SORAWEOMIZ0.2~0.35MD SBARE L, 23~ - 25C THRHEEFR IR
ALZRPMO—NTHRT 2 EBCHEERML, 2hZENn52, ST%DOZHREBFTVWSE, ThoDK
WM TRV, ROGHETICORICIDENTEL LD EHEIN S, 2L VERER,
ZhO—HIZGCEEERW0.20~0.MDSBEHRF B LT, FENTO—BRERRICKZGolkE
EHFE L b0 EBDbh S, AERLARE, A bo—ATOLM SICXTGCERELR I ENZR
REEOLIERICBE-72LEZ SN 5,

£ 72, PEREFSICHV SN 3K SEFMIELindner' Y O AEEIIC & D IREBRN THE XN TV 3208,
ZOHHETIR, BT AR SZHE B ORIE O IRAR RS ~ BRI IS < I3 Z MRS O FEAE 0N IR 1 HIE T &
BOWl End s, —F, AEBRTIR, BARESICEEL CREBHEEIT-7-& 25, ZiElcs
W IRTHEFOMEEEENEON S L BT 2 7 D E WIS OB S0 HE IR T X 1o, RER
bHF O h THRAEFM LS L2720, BEFSERMEO QW EEZ SN 5,

A ORHEAS BRI, Bk L 2 RNZREEESRO 2 EBEOBREE Y KR THEBED VLD T -
oo LU, HAEWIREISA 5 0 7 ORDFEE LK DA~50%ETH Y, SBRWEMET LR
HAS L RS T 2L EN D 5,

FAEKZBICHn, R OMKEEE - 7 ALK FRFEE IR CRRB I I PEBE L £ 4
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In Vitro Culture of Chinese Hamster Ova.

B L #H — B B KO
Yuichi KAMEYAMA and Yoshiro ISHIJIMA

FOR R R PE R A AR B B IR L=

Laboratory of Animal Resources, Faculty of Bioindustry,

Tokyo University of Agriculture.

Abstract : Late 2-, late 4- and 8-cell chinese hamster ova were cultured in M16, M6+
EDTA and TCM199. At 72hr of culture, the rate of 2-cell ova developed to blastocyst was
higher in MI6+EDTA (57.1%) than in M16 (20.9%, P<0.05) and in TCM199 (18.2%, P<0.05).
Addition of EDTA did not improve the rate of 4- and 8-cell ova developed to blastocyst. 40

~65% of 4- and 8-cell ova developed to blastocyst.

w5

RS2 LR ORE TERERZ 1T L CRIIR s BT 205, BifE 1RGN & i
fE TOFIETERLRIEERADHLL COLREBRIMI VI 2B LTI T FRFETENDICT &
W'Y 2O UKRBESEIC B WO TOAMIEENIEITT 200, FBE L2 REAL T bk
TEFULWELIEEZT, 5% LD L0EHMHOREZREOHINEENS,

ZITAER T, MEZEOHENZVLOF v 4 = — XN L 27 —YIIROERI T FRF OV TR
UK,

Mk L O
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AEBRICIILYMEECHRBHMULF v 4 == ANLAY —OREAKRBZER (2~4HAK) 2H
Wie, RE RO AU I,

BPEGATR I Roldans ' s L ONMH 5 OW|E2ZHI. HREMZHBE T 2 Z & 7 { FHI 108
WPMS (PMS¥rtv s, HA2E) 2002 K FEHU. ROT78ERHEIEZIZCh CG (HCGEF Y.
FHE) 101U TEHT 2 HE2HVE, hCGHRE®k. MF v 4 =— ANL2AY—IZEBICH
E—mREIES . BHERO UG A A THIIHEFOMETE b OZ2RBRICHRAL 2. #HIKO[E
B, s> 0 (b 2230 2 Miliiic: h C G5 (BE&%REE FIE) %7210, 4 #ila &
8 HURHAME % [MI96HERILE . F v £ = — XA NL R Y —%BEHRLU TR UIE 2M16'® CTEWRT 52
EWIZEDIT- R, i, ERKDH B, h CGHRGHT2MH O 2 #if IR 3 & ONEI 9685 0> 4 #lfiel 4
iz, 2hZhighl (late 2-cell X late 4-cell) IChlcrbDEHEINL'

rEEwE. M16, MI6+EDTA (100 ¢M) . TCM 199 (= 2 () O3 FEHL., TCM
199 &, 25.07 mMOFRBEAKFE S F U7 L TEREL, 7 F RS (5.55mM) . E)LE UEEF UL (0.
33mM) 3 LB S A ( FractionV, Sigma, 4mg/ml) #7MU Iz, B p HIZ7.2~7.4% Uz,

RET. MrhmEs s 2 . 2 M AR 968, 4 5 kO 8RR 720 R F TiT - T
REEZAE, RE3TC. KEEH 2 5%, ZERI5%. BE 100%E U,

f& R

h C G5 % 720 R [N U 72 2 MIFHARC & | [R1960FRIC MU U 72 4 6 & O 8 AR %2 M 16, M
16+EDTA, TCM 1990 3O THREEL L EZ A, RKIIITRTHERBELONI,

2 MR O 3E #7248 L OMIBEFRIC B 1T A BN OREF L. M16£320.938 L 827.9%. M16+
EDTAMS7. 1% £ 134.3%. T CM 1992318.28 & TF 3.0% Tdh - 1=, 4 MK, 5T#483% L U872
BERA DB S TM161C 4542 T47. 246 £ 1863.9% . M16+EDTAIZ ¥4 T34.8% £ 1f43.5%. T CM 199iC
BT 768 L33 3%DEHSEBINRE U, —F. 8 MUY, 153483 X OXT205 R OB 21
TMIBIZI\ 2 TH4. 745 £ 1852.9%. M16+EDTAIZ I3\ > T45.8% £ 1829.2%. T CM 199\ T41.7
BLU29. 2% DD HBRICEE U I,

BRI B0 2R ERIC L 2B~ OREFEEOEIZ, 2 MK EZ TCM 199TH#EL 185
BIZBVWTOAEETH>72h (P<0.05) . TCM 199T 2 B L O 4 MM 2 18 U s &1,
REFIER 2 960 B\ 3 7205 F TR $ 3 & overculture 27 B {EMZ U o, 8 MIFSRAKIE. 9~
T ORI 54 THE# 7208 Toverculture IZZ2 2H[E %2R U, WINOEHMIIB LTS, HER
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Table 1. In vitro culture of chinise hamster ova.

Stage No. of Duration No. of ova developed to
of Media ova of Degnerated
ova cultured  culture Early  Blastocyst Expanded Total Blastocyst
Blstocyst Blastocyst (%)
Mi6 43 72hr 0 2 9 (20.9) 0
96 0 4 12 (27.9) 0
2-cell MI6+EDTA 35 72 2 11 7 20 (57.1) 0
96 0 6 6 12 (34.3) 8
TCM199 33 €4 1 5 0 6 (18.2) 0
96 0 1 0 1 (3.0 5
Mi6 36 48hr 2 10 5 17 (47.2) 0
72 1 8 14 23 (63.9) 0
4-cell MI6+EDTA 23 48 0 5 3 8 (34.8) 0
72 0 3 7 10 (43.5) 0
TCM199 24 48 0 5 5 10 (41.7) 0
72 0 3 5 8 (33.3) 2
M16 17 48hr 0 5 6 11 (64.7) 0
72 0 2 7 9 (52.9) 2
8-cell MI6+EDTA 24 48 0 3 8 11 (45.8) 0
72 0 0 7 7 (29.2) 4
TCM199 24 48 0 5 5 10 (41.7) 0
72 0 5 2 7 (29.2) 3

TETIEREFED S OMOBE L (hatching) IZBREE I g - 1o,

R~ ORE R MBI TS 3 &, 2 Ml 2 7288523 U 70358 TlEdM 16 + EDTAD o
2HEOEMIIS GRTHREICBVRBEENEON (P<0.05) . EDTARMICL2REROWED
HHNT, FEEFELIEMICERET 2L ED TARNMIC X2 RELROWEMRITIHELL. TCM
199 OADMUOIE I D L REEMFZMERMBE LN (P <0.05) , 4RI VLT, HE
WEBRBROEITMFME THEELULHEOMI6E TCM 190MIZBWTOARD HN (P <0.
05) . 8 MFHARRIC S5\ T B O Z IS FEEL e d - Fo,

PEEFIRRE S OO R BB L 2 RBI~OREEOEE. MI6Tid 4 MEIHLEE, M 16+ EDTA



WFLINFEE (J. Mamm. Ova Res.) 8% H15 19914444

BLTTCM 199C1F 2 MIlHEHLIRERR S S s h - 7o,

5 %

SEOEBROFER. HC GRS HT2FMIC B U 7o % 2 MR . B 3# 72050 OB 5 TM 1646
FUT CM 199128\ T20%FEE . M16+EDTAIC BV TO0%FEE . MBI HE L., EDT AL
HDCaBLUMg TLNOEEEAF v EFLU-F B EICID VY AD2-cell block? fi#
BI2ZENMENTEDS > Sy FAMBEPK OBk T—LT o nn Ry — 8K
DRECLAMTHEEHHBEINTVS, AERBRIZBEVWTOLEDTAWE, Fvyr{=—IXNLRY
— IR ORBZWEL 1D, OB 2 MRINCRE L THRES N, £/, TCM 19923
NEZHHDOT I VB EOMBERIF v+ 4 = — XN L 27 — 2RO REICIMETEL . 28
FRELUTIMBE TNV T I vOSBTHRTH -, 4B L0 8HIRITVIhORMIZE VLT H40
~65%DIEMNIEBINFEH L, MIBEB LT CM 199D REEKIAN O FEFIE 2 MK < 65X T
AREICEELTED, 2~ 4N TREICEES JETRER. FHOBEROZ(E Y B
HrLoLHRIN, o, BRERE~ORTICEL M. BEOENETH 2500 2 Hil
HARRH 7205 4 MIRHARR D348~ 720500 . 8 MR D3 48IFI T H D . AN TOREHFEE'® 12 5
XTHTHOTIDEU I,

FrA=—ZANAAY-FF 252X IFHIBLTCEY . RO IV T onn Ry — EERRIC
bIMIHEOHME CHBRZERT 2/HHEBFELTOE'Y | ULhUENRSE, I—VTFUNLRY —
IR WG F + 4 = — XL 27—y & fifaD 2B -2 h e D Rig D 1215 8 ML A5
TEREIERET 2000, 4 MHRLFTIOREZESKE, D, ZOREVREETICL > THEIN
ks EB6hEVET Y FHHIKIEOHREZBEL TV, AERIZBVLTWEF+v 4 =—X
INKAE — 2 %5 & O 4 MR 300 mOsmi % DT HIRBE CTOORREERBE LIl &n b, [V
FOMBRNRBRREL. - VT NLARY—BLUTy PERIMEDBEZLDEHEI I NI,

SEOERTIE. WITNOEMIZEWTHEET U LHBRIIIIRZ 2923000, FKAIOEE
A7 v T TdhD hatching FBEI N, -, ThIEMOEK. 73 VB BSA, KOEES
FOG T Ty L Ze EHNEIENAER U RN BZ 5N B,

WINIZE L, Fr A =—ZXNLR25—%2 MRIEMI6+EDTATIE# 9 % Z &2 & D 60%FE
ERFERIZAEET L. 4 MBLERIED TABARNTOLEISEOBRENE NI EhE, F v
AZ—=ZANLAY—FT—NVTFUNLAT =Ty F EDIEENBSHREYETHIIL EALNI,
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In Vitro Culture of Rat Eggs
— Development of the 8-Cell Stage in Chemically Defind Medium —

mA EwE - BERELEER - EKREZ
Hiromichi MATSUMOTO , Shichiro SUGAWARA and Junji MASAKI

FIERFRF¥FBREFERMEFHE

Faculty of Agriculture,Tohoku University

Abstract: In vitro development of rat 8-cell stage embryos was examined using
three chemically defined media such as mBMOC-II,mTYH and mM-1I ,without any
protein. 72.4, 48.0 and 26.9% of the embryos cultured in those media developed
to the blastocyst stage,respectively.In the mBMOC-II,supplemented with either
non-essential amino acids(NE) or essential amino acids(E),70.0 or 63.3% of the
embryos developed to the blastocyst stage,respectively,which was significantly
higher (P<0.05) than that of the medium without amino acids(40.0%) or with both
(NE) and (E) amino acids(36.7%).

These results show that the mBMOC-1I is useful for in vitro culture of the rat
8-cell stage embryo,when either (NE) or (E) amino acids are supplemented.

e

HELEHIFORAERBICHTIMRILLLITHLRTED, EE2LOBREXELRTW
2V, UL, 9y PEEBRIHEL TLALKEHAIRTWAIZL22b6 T, BEFER
BAZIAhTWBEEWXZW, Thbb, 9 PSRN FEARNTERET S L 2-4415y
Juy BRI ED. 1#MBEH» RERWPETCOREICKRILAEFAETEZNWE -9, %
OFEDITy FITORBRME TORLEBIBEAOEFH TCIHMBYEI»6DEENITHLRT
WEH, REEDNY FUIE FORORLERREDEATELORENE ATV S
e eIt HA YRR FOURAERELZNALEAGHREOBHE ABU TS LT, B4
WCHEROH P2 TORET Oy VRBRORE2REAIEIEBZHOBHRIER
REICRZ->TW3B,

ZEITAEBTIR. vy P XK TFORBEZRYTIE-DOEBHME L LT, $9E
MESRBEMICE T2 8HBYNDOEREORT LT - o

MR e Fik
HAHWIIAMEZTICBEWTREHEZT IR T AVistark oy F2HWE, AXTPTH
@R L. REARLAHOI: 0z ARB Y. BHOERBRL o TH
WB1HEL R,
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SHIBIM O T, HHRF 4 HD11:00-13:00hicIEHEM AT WERIL £, HEHGIT
PBS () T1T» fo

0.35DlDEHEBHICIATINA AN 25T B2 BEERBOFHICERL. 10 F
aAaR-—%—th T8 CO,EHEITW, PHIZ 7/ - Ly FEBREEZ LT 7.2-7T.4123H
B k. '

BRUZHFIERAEMT 3-5EME %, LadOREMABMICZBL &,

BE#Z1Z5%C0, . 954 R, 38.5COFEHARo AV Fark-—F —HFTiTWn, HERKE
AR W ERBEMB T TRERTAABEL =

EFERIT., TOXBFEEICHWSNR S TYH® | BHOC-II®Y | BLXUAMEREIZBE W
T7 YR FEERMICHRELE -1 TRALE, ChOoORIERIEIINRTEHEBES
0.5mg/mldpolyvinyl alcohol ICEE N X F, FHATHEROMRITERLIIIRLE, £h
HbEEEWICHKRERFE LT, lug/pl Insulin _ 10« g/ml Transferrin . 0.29ng/ml
Selenious acid'® '’ % F7/#~ 73 /B L TiE. Eagle's minimal essential media®
TIJBA2FNFREML £, Transferrin SRR L - P XT7 2 v &FHL
£o

EBR1: FEERICBIARLGEOLE
SHKBMMFOREOKE, RIT2EZRERF& HEXOELAT7 I JEBE*EMNLE
nTYH. mBMOC-II. mM-11 O 3 EYE OEEW TIT > &,

Table 1. Chemical composition of each mdium

Component nTYH nBMOC- I nM- Il
NaCl 119.37mH 94 .59mN 97.82mM
KC1 4.78 4.78 14.71
CaCl, ' 2H,0 1.71 1.70 2.34
MgS0, ' TH,0 1.19 1.19 1.19
KH, PO, 1.19 1.19 1.19
NaHCO; 25.07 25.07 25.07
D-glucose 5.56 5.56 6.62
Na-pyruvate 1.00 0.50 0.50
Ca-lactate —_ — 1.43
Na-lactate —_— 2.04 0.57
Penicillin 10,000 IU 10,000 IU 10,000 IU
Streptomycin 5 ng 5 nmg 5 mg
0.2%Phenol red 0.2 ml 0.2 ml 0.4 ml
PVA 0.5mg/ml 0.5mg/ml 0.5mg/ml

—D D~
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EBR2: SEWERMoBNOC-MIcB T % A G

FEB1TEWHE AR L Z0BMOC-I 4 HEHEHRE L. Thic&HE7 I /BE2RNL,
AN T IEEEHE. RALE, BEXK L LT BSAOABEMLZK., EEEEF
5&%. BSAMMEK. 73 /EEAMK. MEM non essential amino acids #ME.
MEN amino acids solution without L-glutamin MK, WMAO7 2 /VEHRMK., OFt6
X %&&TE.

BEEHEEEREREOMAMKIETable 1 ITRL %

T, OREFTF, x: REREIDHEELZKRDE,

HER

EE1:

nTYH. mBMOC-DI. mN-1 T 8L 6 D ERME IITable 2 ITRL %o

T E coORETIE pTYH 48.0%. mM-11 26.9%. mBMOC-II 72.4% X mBMOC-IIIXT
BELDEWIRFEAIGE LN .

Z B uBXOC-1I Tk S56. 0L BRICRE L., Ny Frrdbabhid HOBEERXK
TWREBOLGIENS T,

R REONGBTIE. nBXOC-TIORXIZE W THE A% 248H T 1718 (58.6%)
HREEBEEIZRELAOICS L, nTYHTIE 2f8(8.0%). pH-11TH3E (11.5%) £ mBHOC-1I
DFPHEEICEHWERE 2L (P01,

Table 2. Development of rat embryo from 8-cell stage in each medium

Culture Growth Amino No. and % of eggs developed to :
Protein n

medium factor acid 2 morula > blastcyst

nTYH — L, T8 NE 25 17(68.0%) 12(48.0%)2°

o II == T, T%8 NE 26 12(46.2%) 7(26.9%)°

mB¥OCIl —— 1I,T,S NE 29 22(81.5%) 21(72.4%)°

I : Insulin, T : Transferrin, S : Selenious acid.
NE: MEM non essential amino acid.
abYalues with different superscripts differ significantly (P<0.01).

KR 2.
nBHOC-MI o R E7 I VEA M AEAOEERE X Table 3 TR LE, $hbb, 73
JEEFMZAXORZERMY., LERSBBEITCOREER. MXZ2VWEKICHENXTLEWH#HR
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ERUE. ERATI /B BLURLAT7I/VBA28ERTMAEZEOREEIZIZAEN
70,02, BLU 63.3% TH-o7ZDieN L, FLATI/VBELAT I/ BOBEEZMZE
KT .73 HEICEWREEELRL E(P.05),

Table 3. Effects of growth factor and amino acid on development
of rat embryo from 8-cell stage

Culture Growth Amino No. and % of eggs developed to :
Protein n

medium factor acid 2blastcyst 2 ExB 2 HB
BMOCIII BSA — — 35 14(40.0%)°c 8(22.9%)® 0( 0.0%)°
BMOCIII BSA I,T,S — 30 14(46.7%)2°°11(36.7%)2° 3(10.0%)=2"
mB¥OCIl —— I,T,S — 30 12(40.0%)°%°c 5(16.7%)° 1( 3.3%)a¢
mB¥OCII —— I,T,S NE 30 21(70.0%)° 14(46.7%)° 1( 3.3%)2°
mB¥OCII — I,T,S E 30 19(63.3%)2° 10(33.3%)°2° 4(13.3%)°"
mB¥OCIlI — I,T,S NE,E 30 11(36.7%)°® 7(23.3%)°° 4(13.3%)°
E : MEM amino acids solution without L-glutamin.

ExB : Expanded blastocyst.
HB : Hatching blastocyst.
®*cValues with different superscripts differ significantly (P<0.05).

# %

SHHOEZER CSHMBMIFORBHMETCOREGEALE L 245, nBXOC-TIXNED
REFZEREHXRL 2, ¥adab* | Horiuchib® ik, Sy MUK OREICABRIEETH
BEBRELTVWEY, AEBTREREOLB THOIRWEENELONE, £/ nIYHTO
RS, Ty b SHIMNFORECEFI LRI VEAEIZBNC-TIOEE LD SN
CEenHE LN, M-TRIAEBIREMEINATWICH22Dh 6T, nTYHL D B4 LEHE
"o, nBHOC-MDKFENH6HE X T, PAY VEIEFEAELDE oA EDEIFERIZ
CWe TOZEDETy FIHMROREEICEWT., nd-TOBMTHIESHILY Y LBE
BESKREBTRZVWHDLEDbNE, ZOHKEO W, FYLa—ZBEDHOMERE
OEETHRSIhZLENHZ2,

BHIRW N COHETE. 7/ BORMIRECHDZ S LOREX R i, Bk
AT7I/BEREMLESAORBRBAOREZIT 70.0%8. ELATI /B, HET
JEOBMBERMUERED 3612 RTHEICE D > 7 (p<0.05)

Zhang and Armstrongik. MEN amino acids solution &4 Y XY Y4 HE ML £E#MTS
MBEUREZERET I RERY I TEZICRETEL. $7-. Boh-KBMABEL
RWHERELGE ERELTWES D, ERIKOREICHEDR7I V BIEKREOR
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HICEEBLTWALWIZ R AZTEHEKELS, 4%, SE7I /VBLORGRLBHEBICTS
WENHDEEZLN 5,

dTHoE., SHEEIPSMBKBERADOREILEWTIHAO7? S JEBEXENL EHA.
VY TNV, TNYIVEE. TS, TAXFZ U B NY Y. TAN
SX¥VEE., BIXUALVFZURHRENTHEIZIDIZH L, 1Vvaqsy >y, JxZ V7730,
FYUT FT7 7y, BEUFUYYOFRFROEMETERELZWZEEZBELTWS
12 F /AWinkleb i, U REHIMT. FU Y UNHEREEAA T COEEDRAME
TH,EHELTWSE Y,

MRERERICHENROBEHO7I VEBE. vy P FERVTOBHT7I /JBOIHHR
RELHEETHBDBDOTH D —H. AVaA4y >y, 722 WV753=2v. YT T 7.
BIUOFOuy o4 EEO7 I /B, vy b TERTOBHT I VBO DB ERND R
WbHbOTH D',

ChHAHEO7 I JBE. AEBTHWERATZ7I JBICOAEEFRTWSE, Thb
D7 I/ BEFEP0BALEN. HO7I /BEABEESEFATWS, LML, AT
S OBBEMK TIE63.37 ARBERWE THRELTCWDEZZ N6, ThO4EOT7 I /BN
MORAEICH ULHAENICEHWTWS &IEH ZIT< W,

—H. FLEAT7I / BEKTRERORFCHRENTHI2IFOSHOEYNEEH, 8L
T6T.4% 257k, TOHKHE MERFIFTCTORAELRIZI.0L T. AEBOFTHROEWE
%R L FEo

Fh,RBATIOE LATIVBORMEBELERMUAEARTIE. ELHAT7 I VEENK
CHRBEZIHEICEL 2 225, TOREIZOWTRSHORFTICEAZTRIERG R
Vo

WMHET I JBRNKOER»6, 41VaAYy Y, 7220V 75=2v, BUT T 7.
FOUYYOAEOT7 I JEVPHENIZHWTIWILEZELZGhZ WA, ELET I /B
VWHT I JBOENMPEFERMICEHOW CWIITEFICIOWTH, BATI2LENHDIER
Hi b,

AERTHERHLAEMN I VA7) VESBEHETH- ., THhid. SEMBICHXTR
EREFHIFEVWEIRTWS, L2 L. BEREIRFTH-EZERLSG, PSSV RAT
VU REERVWHELRHERKOBEMTOREBORFAITREICRZ I LEbh 3,
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Isolation of the colony derived from bovine embryo in vitro fertilization.

EXR &0 £ EFEESR. EXRFE
Tamotsu MASAKI,Zae Young RYOO,Shichiro SUGAWARA,Junji MASAKI

RUAERFERZFREEFHEFERBEFHE

Department of Animal Science,Faculity of agriculture,Tohoku University,Sendai.

Abstract: To isolate and establish embryonic stem (ES) cells from bovine embryos,
an embryos from 2 cell to blastocysts stage were cultured on mouse embryonic
fibroblasts feeder layer. %hen a blastomeres from embryos at 2, 4, and 8 cell
stage were cultured, a blastomere in each stage had divided to two or three
times, and then some of them attached to feeder layer, but none of them did grow
and colonize. When the embryos culture were started from morulae, the embryos
developed to blastocysts, and their trophoblast attached to feeder laver. Fol-
lowing the attachment, trophoblastic outgrowth were observed as that occured in
the culture of blastocysts on feeder layer. The innercell mass(ICM) were dis-
rupted and passaged onto feeder layer. The colony derived from ICM were isolated.

T 7 ADESHfE (embryonic stem cell: A& #EE)AY. Evans & Kaufman(1981)!2 & b 3
OTHII TR, KINFANEE S HEIN 2, ESHIIIEZ 5 {LAE4 I 7 65 % o #k
THED., BLTFEAZOBENBTRBTH 2, 202D, Y= ¥ =" F 407 FEIZEDH
EDBETITHEMMEABIARZIIE2HE, FERANBEHEATRIESASEAKALGY
THZEMNTEZ, $72, EMMBRINTIFASHTERT., 0O FH»HBEEDEIEE T
MUZINAEBAEDEENTGEE L S, COHBIAESICLHIANIE, ABEBBOHEY
BEREED. GWEFNDESIBBEIAZ, LL, vORUNOEYIZEB T ALSHT
OEHIZIHHETHN., BEFTIZNLARY—, B, 2FTCHEXNRTWIITHBE 2 v, Fi0.
BERELCBOWIEANEEO S8 T2 %R ‘aLAbf T whhw, T DLSH
WAl 2MEPEFLVEAOLI 22 LT, MBS 3ZHIMOATHIERHM LI

~EBICHBE TSI e BT A RS, —F. %fﬁf}flﬁfﬂ?ﬂﬂxiwﬂfﬂﬁ Huw 24t oRns

BEPBELACLIREL TR BROMG L TREL T2 HME L TRE Ljf&“ﬂ&u&u s
AR THE., TESHROBMIZENE LT, 2MBHA AR O T AN THMT L

T ARUBMEFHENE DESEMT 5:’)L\'(4$.JL,_ ¥ 7. ICM(innner cell mass: iy &h
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<feeder layer®#fig > feeer layer& LTH WA T Y 2R BHE#MFEMIIT. FRISHE O
ICRERTT ZAORBPOHBEL 2, BHLUARERZ. V oBEGHGEREBS)TREHE. B
B, BAREPBSPFTHMYIL 2, KWT. Z2HIZ0.25% 0 7 > (DIFCO) /0.04%EDTANR %
THRED SalMARY -5 —C 1EHERLE, YT 2o /EDTAIE & [E & ODMEM(Dul-
becco’s modified Eagle’s medium;4.582 ) 21— A /1,Gibco)+10%FCS(foetal calfserum)
EMAZ, FAOr Ay yaz@BL CHEBEELZROLA2EZ, ZF0(1200rpnXx555) L TH 4 &
OF, MEIIDMEN+I0LTCSI2iZ X, BB 1 DYUNDT5m2DEE TS A2 ((£4) 11212
BHEL 2, ZOUMFME. Bl ADMEMSICSIcZB/L T, BELTULW A WEMKB D MR %
MDEBWAE, BEIZIT.5°C, 5400, 955 RDREBTAA VFax—Y—THFW5-THE
MALZ, RIFI> TN -2 MICELEBAET, 94 <2432 > C(10ug/nl)T2.5-3
PRI L 72, BMAREPBS(H THMREZETMAIEMKEFL., P Ty U CHlBE TR E
EHRELLE, MEIEIX10%cells/nlOBEEICHABL, 2480 2L &35mnT T RAF v ¥
Yry—LizZERERGIn], 2nlaELEELE, Yy LORBEIZFOHIT.HCT 1 R,
0.1% 2 F > (Swine, typell :Signa) B L 235D T, (F¥» 6 1 @BBLUAICERAL =,
<HEAZHERFORB>WETARNBB IS Z2EEMEOINE £32-35°ClRE L TH
LR, WERSPALHEB 2R EL. REALHEAE K TEE &S L. S0 F o R0 {#
Lk, JifgolFid., BEEM1-SonD P SHKEIEIZEINERL Z, WHFOKRARKBA L L
T, TCH199 ( H /KBIEE) +10%FCSA& W, 39.0°C,5%002,955Z RODE M T T 21-2205 s &
LE, AR FOSHI2Id, REMBOREHEIE (F2 1% 5) 2HW A, BEHG
. 31-32°COBEDH THAEE L. BO(Brackett,B.G.& 0liphant,G.;1975)/E+10m4% 7 + £ >
FHEXEEL(2400rpnXEA)L 2. LiEABRELBOE+100MA 7 £ 4 Y +lul/mlAsv Yy
(/78 -~y 2 1000u/ml) IzEHEEXE, HFEEN06/mlzR 3 LS I0HlBLAE, 2
DT FHE50ullF. BOIE+10mMH 7 = A 2 +0.01g/mIBSAD F O w 7 TEEHIRL . 6 B
BHLAZ. 20 4#MBALE, BEARFMECINEMRA20.05%e 7L 0¥ —ETHREL
THwhE, CHUBOREBB AT -2 008812, WEM#ABABREE T Z20F s 8
EEAMGITCEE, SHMMAE, I6HHR, FERITAZTERKL2H. 3, 54
HOBETZhOORERBIZELTWEZLDERHWE, SHBIWIThOK TS, 0.5Y%
Tat—CtUMTRELUEEICHLE, BERE. BHE7-9HBIZHELZLOLZA L
o Mo FrZ LT BVHEEROEEHEIZ. ARICOLITUF—ETERELTHWE,
<2 - 16HEIE OEE> 2 - 16 BB ARIE. 35om3 v — LI EBI L 7 feeder layer T
BEL A, BIIZDNENS 5 WIZTCHI90CESH B iR s [ 20%0CS, 0.1mM2-X L A7 b T
¥/ —h(Sigma), AT I BB iEGibco). RV VAV NBR(TFIv Y. TT
PO FT LUV AFTRAEFRIGE,F I 0.01nM) 1 A MATCAW, BEHTH
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SZ2 - MO MEIROBE> EMH AR EL 2 2- 1688 ORI, 0.3%EDTA/PBST
SOMMELUEKASHMLZ. FIBRKIF 1 DF D, 24XD™ 2 L I8 L ~feeder layer |
THRLZ, SMIOMEMZESHBARMM A MR, 2HEIZZSHRL, Zh60EE. 54
REERCaOZ —fblzoWTHEL =,
SERERROMBMOBE>ZERRCKZ L, 350y v — L2 fE8 U % feeder layer

LTREL A, BSOS 5 W IETONL I9ICESHBAEMMENZ THW, BHET®BL ~.
<ICMOERE>FEHL ZICHE, OFI00mEOT A 708 <Xy FTH W T A, 101 PES
\)aﬁém\zJntfwfmﬁbtwmmmwb07yxmmlDu7¢ru—ﬁﬁu
@LEOWMT FOoy T2 BOBMANAE, YA 270~y FTKEHLARLT20
DEEORICL 2, ZTOMEBEIZISmY v — Lo feeder layer b TEEL A, KihisEH
THL 2,

O - I OEBE> CHBYEVAHEREISBELARIE., WThOEBEXTY
ﬁ%maﬂa§f,in%ﬂ PHIL T, 2IEMEECICRETOEBREK THKIZEMRL.
feeder layerl EINKE OEBFIZALBR LN > 72, 2 MG HIAL TIZDMEN-37.5°COX T, 24-
WIFM FCIcEKoBEM»RO N 2N, MOEBRK TIH24REEUBOEMIZE D 5N
Lo t, AMBESOEEL ZIRE, TCMI99-37.5°CX T2UMME F T2 & T
MU, 8FHEFCIIZOMOERIXTIZ., £ EAAaSh G2 B,

SHBH NS EELZ2KIE., UBHEBE F TCII—HORTEHKMFHIL. QGH%F“’]E FTIz
FESHTHLE, WFROEBEK TH, FRPVI120FMECIcoHBBEIZZLEZEo
7o F 72, ElBK L feeder layer OEEHABEI N 2, %’Jﬁdif«kﬁ;éﬁéofziil‘%ﬁﬁ?‘
bR o N
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Hoshighot,
<CEEPRLRCHBROEE>ZERHMLEREL 2D DIE. 168F M X TIZDMEN-37.5°CK
T1/18. 199-37.5°CX T4/11,199-39.0°CX T1/12A feeder layer& $£& L. #ila o %
ENALGREN. WIFhDBSLEERENMSEEfeeder ML EEL THBELADLDOTIZ
B, MBRBAOREAZ THRENTE (KREEMK) & feederMaNHEEL THML
HEDTH > =,
HT%mh* BEELEAZLOE. DMEN-37.5°CX £ 199-37.5°CX TiZ. 48 E NS REANK
w®ﬂ% feederfifa s DEENBEIN L, HMERKOES L AR ERIE. 2HMEET
CHENTENHE LIS EE L 2, DHEM-39.0°C[X & 199-39.0°C|X T &, DMEM-37.5°CIX
5:193—d7.-'°C.|:<kDioi%zwﬂaﬁ?")@nTﬁlﬁwﬁ%mﬁ%éhfzo DMEM+5%FCS[X . 19
g+3%FUSE TIF X 6 I UFEMER., RIBHE THRENAREOESMHE., IMOBHAHEX
tt 7 (Table),
<ICHOEES>HRE LA arsan -2 1286072, a0 — FICMEEBEZ4HE
CHB L, PRENDRED EXLIEEEL TWH A,

Table. Effect of medium and temperature on the attachment and outgrowth of
bovin blatocyts in feeder layer of mouse embryonic fibrobrasts

culture timeChr)

medium temp. number 24 48 72 96 120 144
C) of

blasto. A G A G A G A G A G A G

DMEM 375 10 2 1 2 3 2 1 4 4
DMEM 39.0 10 2 1 1 2 2
DMEM* 39.0 11 2 2
TCM199 37.5 10 1 2 1 2 3 J
TCM1§9 39.0 9 1 1 1 2 2
TCHM199¢ 39.0 12 1 1 1

A:Number of blastocysts that trophoblasts attached to feeder layer.
G:Number of blastocysts that trophoblasts attached and grown to feeder layer.
*:Supplemented with 3% FCS only.

THRAZHMF T AMESHEFAREOBEETIE, 2. 4\ S%BEﬂﬁﬁﬂv?‘%fi‘ﬁLt

EEICE HOFKEIAHMLLIAAHEZTI8DLH - =, b, KOS
iéﬂ%@i@ﬁﬁﬁﬁ@%%@‘%@ﬁ%—%:%#?é \%éhﬁo;®$%
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Figure A:Disaggregated 16 cell stage blastomere attached to feeder laver. B:
Bovine blastocyst attached to the feeder layer after 48hr of culture. C:Bovine
blastocyst with ICM (arrow) and trophoblasts (arrowhead) attached and outgrown
to the feeder layer after 120hr of culture. D:The colony derived from bovine ICM
at day 4 after subsulture following 1CM disaggregation. E:The colony derived
from bovine ICM at day €& after subsulture following ICHM disaggregation. F:The
colony derived from bovine 1CM at day 9 after subsulture following 1CH disag-
gregation.
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F. Moy hsoMOERZELTRELE L., COFRIZESWToHBEE, R
AN EBRIATWAZ LA THELTWS, 8. 16HEBOEK D — 3k feeder layere #
EILEN. 2O, KoK I L., 1308KEFAZI2 -3 308Ky —$HiIcESE
L7, $728, I6HBBOSRENRAEEL 2H46D. LEL L AROKRETH KD feeder

layer B L 72, THH6OVWTHOBHIIBWTL, BEHELAHKRIHEEITIZIZ a2 L.
ans—RFERXha»o%2, COREEF. FOSRUICHRBHOF RKIIMOFIKE DM
EFRAAZLUICHE TN IZES., v ABREMEFMBEOMEEERATIZS., 16l
OHHKOEMAFRTAZ LI TERZLYN., HDAIVWEHMBRETHEICERTAZ LAY
LA EMRIEXN S, FEistetter(1989)I1F. ¥ X D16-20fifa DEER % S HI S ¥,
COHEK»ESEICESHBEABIUTEALBELTWD, ZORRBEF. YTV XOEEXERT
PFRMCECABEETHAIZENEZON, FTEHEFHTE2WIGHBHOR XKL 2O
=Ll 2O b Lkt w, HAWEEE, BEHVEBRTH I AR ERMES
Mo ELIPBETHITHELEZLON S,

SERABBELALEICE. CORXATF—YORENPEKEeeder layere HEH L T 0 = —
tg232LiEs. BFBRICRELZRZTTCRENRKEN) feeder layer EEHMEL .
ICHA B LR, COEIIZ— B RADOKRE LN L Cfeeder layeriEBELMHE T 5 2
. MHELTEERIAETHAZ2LATLTWS,

R AEELAL S, REARZEOHEZ. R LZCEREOETTHEIN
7o DMEM-37.5°CIK RUF199-37.5°CR CIFHEHASRFMB IcEENEZD . NEEHE» S RE
AMEOMERCICNOEHAAS RN 72, DMEN-39.0°CK & 199-39.0°CX T 720 B 12 &
H.OVUEBMBCICMAEHLE, — K, ESHRBREIACANT 2WELEMA T, DHENS
ZWIF109IC5%DFSHAEZHRML AR TIZ, BE. MEVF IS IZERIZEmMAERL 2, 2
hoDEE»S, HBEROESRUCIMOBHIZWEZHARICIE., v AKEREFMARD
BEE OPHIVITEHIMTORAREICEEHOWTLWEIEMTLREWI EATRL TWBHA,
ESHiBa K SR O L 205DFCSEMA B FHM, DBELTWBEEWRD, $72. R
DEBEMEOBEZ. BEERINVIOCLA2EEREIEEAITTLZLATREINRE, &
F. DM 1995 OE» S, ChoDHMICHBLEZRZRDO oM Bh o 2D, B#EYIC
EEWMELAZIREIMINZRWAANSZ L, BB L TMENA I D BE#LZ 2 EWBH L ICE
5 72, Piedrahitas (1990b)ix. MEKBEAE KL 4 STOMAfE O feeder layer ETHEL 2 E Z 3,
A-48RFMI B IcIEE L. FA R ERASTOMR F 2 EREHEMFAR O leederfifle £ T
BETAHE, 48-T2FMEICEBEIBREINELBEBELTWSE, 20O & S5z, feeder lay-
erEMBRBOEETSZFITCORMY., BIWEICEID F7-2, BEZFHICLI-DTLERSZ L
MEHMNEZ2 R, POABESEFHAROEEZGHABRALATHREROER., BELRW
BiEATL 2O ERIEHDNEY, HEREENITSCOBTHD. CORKTHRBL 2R
BMENPBELEDPH>AZLE—HLTEDbD THEKEW,

DMEM-39.0°CK . DMEM-37.5°CK B LU199-30. 0°CRDOEEMEL A ABWOICME FEE L.
#i L\ feeder layer L CHEEBL AL Z A, 199-30.0CR DI —48B32 LI
ML E. v AOESHIZ. MRE A LXE2BAF >R NEOMBT., 20= —
GHBOBAPAEH TR V2 £ > TWwa3, Piedrahita’s (1990a). Nota-
rianni5s (199001, BICHR T 2BOZEMEMBHRIZ. PO R LAROERBRFEERFED
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Abstract:In this paper,complete details are described for
the procedures used in the Author's laboratory for in vitro
fertilization(IVF) of rabbit eggs. Using ejaculated spermatozoa
preincubated 1in a modified mTALP solution( a modified Tyrode's
solution ) for 4-5hr, an average of 92-100% of inseminated eggs
fertilized and 78.3-87.1% of the fertilized eggs developed to the
various embryonic stages(2-cell - blastocyst stages). The easeand
reproducibility of the rabbit IVF procedures make them very
suitable for studies on analysis of the sperm fertilizing ability
and on develpmental ability of eggs fertilized in vitro. We also
developed a method for inducing capacitation of ejaculated rabbit
spermatozoa. In other experiments, the ejaculated spermatozoa
were preincubated for 1 hr and then, were exposed to 50 ug/ml of
lysophasphatidyla choline(LPC) for 15 min. After exposure to LPC,
the spermatozoa were reincubated in the fresh medium for 30 min
and this sperm suspension was used for in vitro fertilization.
Obtained results indicated LPC-treated spermatozoa had high

fertilizing ability under in vitro conditions. In addition, the
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developmental ability of rabbit eggs fertilized by IVF, by
spermatozoa preincubated in modified mTALP solution or treated
with LPC has been examined using embryo transfer into oviducts
and/or uterl of pseudopregnant does mated with infertile males.
We succeeded to produce Japanese White offspring from recipiets
after egg transfer. The procedures described in this paper may be
useful to other investigators wishing to conduct research using
IVF. Essentially, the same IVF procedures can be wused with

domestic animal and human gametes.

Intrtoduction

During past 30 years, numerous investigators have wused in
vitro fertilization(IVF) procedures to study sperm capacitation,
the acrosome reaction, sperm/egg attachment, penetration of eggs,
and fertilization in a variety of mammals(see for
review,Yanagimachi,1981;Rogers,1978). In the rabbit, using a
chemically defined medium, the successful of IVF has reported
first by Brackett and Oliphant(1976). Eraly IVF procedure usually
incorporated biological materials, such as blood serum, cumulus
oopharous or follicular fluid, in the culture medium in order to
induce capacitation and the acrosome reaction, and/or maintain
sperm viability. Since the successful of IVF by Brackett and
Oliphant(1976) several investigators have reported the successful
of IVF in the rabbit (Akuruk et al.,1979;Hosoi et
al.,1980; Sato,1984) using the medium of Brakett and Oliphant(BO
medium). However, in these reports, effectiveness of BO medium

for rabbit sperm capacitation not evaulated. From 1984 we have
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developed chemically defined media for inducing capacitation of
rabbit spermatozoa ejaculated (Sato,1984; Sato and Suzuki,1985;
Sato et al.,1986; Sato,1987). We established the method for
inducing capacitation of ejaculated rabbit spermatozoa under in
vitro conditions apacitated spermatozoa, in vitro fertilization
(IVF)of rabbit eggs. In this paper, we report procedures for a
consistently successul in vitro fertilization of rabbit eggs in

details.

Materials and Methods

Media

The regular medium used for 1incubation of gametes 1is
a modfied Tyrode's solution originally designated TALP for
inducing capacitation of hamster spermatozoa(Bavister and
Yanagimachi,1977). We have modified variously the TALP for
inducing rabbit perm capacitation(Sato and Suzuki,1985;Sato,1987).
The composition of the Dbasic salt solution is shown
elsewhere(Sato and Suzuki,1985; Sato et al 1986). All salts and
other ‘'organic chemicals are "analtytical grade". Ham F12 added
with 10%(V/V) bovine calf serum were used for culture of
fertilized eggs.
Egg collection and preparation

For 1IVF of rabbit eggs, adult females of Japanese White
rabbit were superovulated by an intravenou injection of 80 IU
pregnant mare serum gonadotropin(PMSG,Teikoku Zoki Co.,Japan)
followed by 80 IU human chorionic gonadotropin(hCG,Tekoku Zoki
Co.,). At 13.5-14.0hr after hCG injection females were anesthized

with sodium pentobarbital(Abott Co.,U.S.A.) and oviducts were
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removed to collect ovulated eggs. Oviducts were flushed with
media containing bovine serum albumin(BSA). By this treatment an

average number of 28.0 +1.8 eggs was obtained. Collected eggs
were rinsed with fresh media and then applied for 1in vitro
fertilization.
Collection and preparation of spermatozoa

Semen was collected from fertile males using an artificial
vagina(Sato,1984). Ejaculates were suspended in 2 ml of fresh
media and held at 37° C. Spermatozoa were examined by a phase-
microsocope and only 75-80% or more progressive motile spermatozoa
were used for experiments. After spermatozoa were suspended in
media the samples were centrifuged at 1000 r.p.m. for 8 min to
excess seminal plasma components. This prcedure was repeated 2
times. For collecting active motile spermatozoa, washed samples
were resuspended 1n fresh media and the sperm suspensions were
incubated at 37° C under 5%C09 in air for 20 min. swim-up
spermatozoa were recovered from uper layer of the sperm
suspension and then recovered spermatozoa were transferred into
fresh media. For in vitro capacitation the specimens were
incubated for 8-5 hr at 37° C under 5%C0o 1in air. In some
experimets, to 1induce capacitation/acrosome reaction rabbit
spermatozoa were exposed to lyophosphatidyl choline(LPC, 50 ug/ml
medium) for 15 min after an 1 hr-preincubation 1in the regular
medium(Goto and Sato,1989). After exposure of spermatozoa to LPC,
the spermatozoa were transferred into the fresh regular medium and
then incubated for 30 min. At the end of the incubation, the

spermatozoa were examined for their motility and acrosome
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reaction, using the phase-contrast microscope.

In Vitro Fertilization(IVF)

IVF was perfomed as followed. several small drops of media
containing 7-10 eggs under mineral oil were made in Falcon plastic
petri dishies(#1007,60x15 mm). Insemination was caried out to
introduce a small volume( 30-50 ul) of sperm suspension into drops
of media containing eggs. The final concentration of spermatozoa
was adjusted to 5x105/m1. The small aliquots are taken from a
part of the sperm suspension and percentages of highly motile
spermatozoa were examined using a phase-contrst microscope. The
duration of coincubation of spermatozoa and eggs depend upon the
experimental objectives. Alternatively, eggs may be trnsferred
to embryo culture medium at various intervals after coincubation
with spermatozoa.

Examination of Gametes

When coincubation of gametes was complete,the eggs were
removed and either examined immediately or fixed for later
analysis. In the later case, 10 ul of fixative(2% glutaraldehyde-
2% formaldehyde in phodphate buffer,pH 7.2)was added to each IVF
drop. Eggs were then transferred to 50 ul drops of calcium-free
medium under mineral oil and an equal volume of fixative was
added. After 20 min, most of the fluid was withdrawn from each
drop and 50 ul of fresh fixative mixture is added. at this point,
the eggs can be stored at 4% C for few days.

For examination, eggs were placed in a small drop of the medium
which were deposited in the center of a c¢lean microscope slide

glass and immediately covered with a coverglass supported on
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vaseline-paraffin wax (8:2) spots. The coverglass were rapidly
pressed gently down to contact the drop otherwise evaporation will
damage the eggs, especially 1if they were unfixed. Eggs were
examined by a phase-contrst and/or differential interference
contrast microscope for evidence of fertilization. Criteria for
fertilization and examples of the morphological appearence of
fertilized eggs have been described elsewhere (Sato ,1984;Sato and
Suzuki,1985). Each eggs were scored for numbers of polar bodies,
pronucleil, swollen sperm heads and numbers of spermatozoa in the
perivitelline space(PVS).
Cleavage of IVF Eggs and Embryo Culture

Eggs inseminated are transferred to fresh culture medium for
cleavage to the 2-cell or more embryonic stage. about 3-6 hr
after 1insemination, eggs are transferred to drop of embryo
culture media, which are incubated for further 72 hr under 5% CO,
in air at 37° C to permit development of embryos to the
blastocyst stage.Media used for embryo culture are changed at a
24 hr-interval.
Cultured Embryo Transfer into the Oviduct and Uteri of

Pseudopregnant Does

Cultured embyos were transferred surgically into oviducts of
or uteri of does(Dutch Belted does) mated with vasoligated males
to induce pseudopregnant. At the stage of 4-cell to blastocyst of
embryos the transfer was perfomed. Laparotomy was performed on
each recipient does 2 week after the transfer, and the ability of
transferred embryos to develop further 1in vivo was assessed at
that time. Implantations, site of resorption, and complete

failures to 1implant were examined. Recipients with normal
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developing were retained for final assessment of fetal

development at term.

Results and Discussion

Spermatozoa could attached to the zona pellucida immediately
after insemination and then cumulus cells in cumulus-intact eggs
were dispersed by spermatozoa within 20-30 min. The zona
penetration of spermatozoa were observed 1 hr after insemination
and the sperm penetration into the egg cytoplasm was seen 1-1.5
hr postinsemination. About 45% of the eggs penetrated showed the
the enlargement of sperm heads within 2-3 hr postinsemination and
swollen sperm heads 1in 70% or more of fertilized eggs was

observed 3.5-4.0 hr after insemination.

Table 1. In vitro fertilization of rabbit eggs by
ejaculated spermatozoa preincubated in mTALP
medium

Sperm No. of eggs No. of eggs No. of eggs
preincu- inseminated fertilized(%) developed(%)
bation time

3( hr ) 29 22(68.9) 11(55.0)
4( hr ) 25 23(92.0) 18(78.3)
5( hr ) 31 31(100.0) 27(87.1)

All observations for evidences of fertilization
were performed by 5 hr after insemination.

In order to assess the developmental ability of eggs fertilized

by IVF, egg transfer was performed.When fertilized eggs developed

—40—
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to the 4- cell and early blastocyst stage, the fertilized eggs
were transferred into the oviducts or uteri of 4 recipients(Dutch
Belted does). Thirty-eight fertilized eggs were trnasferred
surgically and 2 of 4 recipints became pregnant. Seven normal

Japanese White bunnies resulted from two normal pregnancies.

Table 2. In Vitro Fertilization of Rabbit Eggs using
LPC-treated spermatozoa

Sperm Treatment No. of Eggs No. of Eggs No. of Eggs
inseminated fertilized(%) developed(%)

Control sperm
(5hr preincubated) 35 30(85.7) 25(83.3)

LPC-treated sperm 48 48(100) 42(87.5)
50 ug / ml)

LPC-treated sperm 49 48(97.9) 44(91.7)
100 ug / ml)

LPC; Lysophosphatidyl choline
All observations for evidences of fertilization
were perfomed by 5 hr after insemination.

As shown in Table 1, the fertilization rate was consistently
high in IVF using spermatozoa preincubated in a modified mTALP
medium. When these fertilized eggs were cultured in Ham F10 or
Ham F 10 containing 10-15%(V/V) fetal calf serum, 85% of them
developed to the 8-cell or more embryonic stages. 71.3% of
developed embryos were early blastocysts 78 hr after IVF. In most
cases the expanding blastocyst stage was reached the following
day. Some balstocysts continued to develop and then hatched from
the zona pellucida 5 days after IVF. The present result

reconfirmed our observations previously reported(Sato et
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al.,1982; Sato, 1985;Sato etal.,1987; Sato and Goto; 1990). In
the results using BO medium, obatained fertilization rates are in
60-83% range(Akuruku et al.,1980; Hosoi et al;1982; Sato,1985),
however,using the use of our system for IVF, it is indicated that
the higher rate of fertilization, comparedf to these results, was
obtained consistently under in vitro conditions

Similarly, in IVF using LPC-treated spermatozoa, very higher
rate of fertilization was obtained, as shown in Table 2. In 2 of
the eggs fertilized by spermatozoa treated with 50 ug/ml LPC , 2
spermatozoa were presented 1in the vitellus, each showing
swelling of the sperm nucleus, the first stage of nuclear
decondesation.The fertilized eggs, also, could develop to the
morula or blastocyst stages(Table 3). This system for the
induction of capacitation of spermatozoa by LPC-treatment was
very short time, compared to the regular method as mentioned

above, that needs the 5 hr- preincubation time.

Table 3. Deveolpment of Rabbit Eggs Fertilized In Vitro
by spermatozoa treated with LPC

No. of No. of eggs The final stage of eggs developed(%)
Exp. cultured

2-cell 4-cell 8-cell Morula Blastocyst

02 23 3 3 1 T T
05 25 5 2 8 5 5
06 25 2 4 4 6 9
Tatal 73 10(13.7) 9(12.3) 13(17.8)20(27.4)21(28.8)

LPC; Lysophosphatidyl choline
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The percentage of eggs fertilized by LPC-treated spermatozoa to
develop to the morula and blastocyst stage was in raging of 27.4
- 28.8% , as shown in Table 3. When developed to the 4-cell to
blastocyst stage( Fig -1a,b),the embryos were transferred
surgically 1into the oviducts or uteri of recipient does (Dutch
Belted does). There were 13 implantations and 20 normal young

born from 10 recipients transferred with 62 embryos(Fig 2).

Our experiment, as 1like other experiments, have shown that
rabbit eggs obtained from in vitro fertilization can develop to
normal fetuses. The protocols decribed here have been rigorously
tested and, if carefully followed, will produce satisfactory
results given a minimum of investigor skill.

It 1is often indicated to be difficult to compare data from 1VF
studies by different laboratories and/or using different species.
In part, this is due to the wide variety of culture media and
procedures used for IVF. Use of the same medium and essentially
the same procedures for several diverse species can help to
provide more meaningful comparative data. Our IVF procedure

described here could be applied to wide mammalian species.
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WTRHE LA BohniBRRILUTOEIDTEH e FHEFZHRAEL
i T NVT S v ERMUALEIES 40— FilEd T4-5 Bl D incubatio
n% iT » TcapacitationZFER L ko CORBTFEHOVWCTHBNF .2 FA X
BV ZITH2> LTI sl ELoZBB@ SN, £/, ZOZHEW
Fo18.3 $LLEMin vitrod RHETFTTHRE LK. NS OHERRBRT TIRHE
LOZEHTTHT - mRAODEELSOHELHULAKERTD » 7t £ 1
BB Tcapacitation2* FE T 2HN T LR O BER P CHER F %2 1K
flincubationZ T W, Z ® %50 u g/mldD lysophosphatidyl choline(LPC
YERMUAAERZRP CISOBIBERMESI L, RER, FIHIERBRCEF
% L T30 Mincubation® 4T » TIVFIEH Wi T DR, R ICEHL
EELEZHEEBOIB O, ChosohFERI-THBINWAEZRKEIPFOK
NToREfgL>WTHRZLDILABEREFRB LA Y FONE S 3
WRTFEANCZEBFEZBELAER MhobE Tl OSMLALZHEWM T
FTERREAEAE2FTLTCHEFNE SR, ULoBREMS, KERTHEAL
RIVFEEDEELTOYFORHIMFBONE I EEZX SN T
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Relation of the in vitro maturation and the period of the time after

aspiration of the oocytes from slaughted ovaries in bovine.
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Abstract: Qocytes were aspirated and collected into modified PBS from follices
in bovine ovaries obtained from slaughter house. These oocytes were washed twice
with PBS and kept in mPBS for 1,2,3,4 and 5 hours at 37 °C respectively until they
began to culture for maturation. After keeping at each hour, the oocytes were
transferred into culture medium (25mM Hepes Buffered TCM-199 supplemented with 5%
FCS), and then culture in an atmospher containing 5% COz in air at 38.5°C during
20~22hours. For in vitro fertilization, each 10~20 matured oocytes were
suspended in 100z 1 of BO solution which was adjusted sperm concentration to 4 X
108 /ml and added with caffeine(5mM,”ml) and heparin(10uz g ml). After a sperm-
oocyte mixing was co-incubated for 6 hours, and then these fertilized ova were
transferred into the TCM-199(earl’s salt) supplemented with 1% FCS and continued
to culture for development. The maturation rates to Metaphase-I of 1(78%) or 2 h
ours(70%) were significantly higher(P<0.05) than those of 3(49%) or 4 hours(31%
), respectively, and the clervage rates of 4(28%) or 5 hours(32%) were
significantly lower (P<0.05) than that of 1(789%),2(72%) or 3 hours (62%),
respectively. The rates of blastocyst developed 'in lhours(13.3%) was
significantly higher(P<0.05) than that of 2(7.1%) or 3 hours(5.6%), respectively.
There were no development of blastocyst in the case of 4 and 5 hours. these
results indicate that oocytes kept on shorter times are increasing in their
development to blastocyst stages than those of longer times for transfer into
maturation media after collection of oocytes.

#

Tt

BERMK I VIFERWEAIEREE. Lambert et al.?) (1988) ,
Sirard et al. (1985 , #EH» (1986) , Crister et
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al.® (1986) &Y WH XA (IS TRES K E Bl USBRESHELTIC
AEHBESNE. ¥0%. Eyeston & First® (1988) 8&UGoto
et al.9 (1988) WehENIRE LAME. I0EME S DU K VBRI
OHRIES L. REEAQEDSBETCEE, ULAL, ThSOFHICK YRENIIBHE
AR E L LTV EDIE. REZ OBEMEEN TS, HFIATY HE T 750
BASLYSLOEEMTEBHEDIE. TRIHETHLEXPNIRLLERER
F UM LTBBERD B, —DICRES N OHREE TCOREE L ERRLENT
e OB SMCENT WA, $hbb, b bOKINEE TSI FORR%EE £30-
3PCIARE LSS 1L R AR B AN TWS (Quinm et al.'Y, 1984) .
Cheng et al.? (1986) B & % CRINE N5 DRFEE FIIT DB,
RAEVHEETHERA, ¥ KR TIHBRA0-TCOERETHHE LTWD, T

Yang et al.'® (1990) W4 TCHRAFEET 8 BRIREE L 2580 SR
USR5 LES S . MEDOW S EREMESNEEBRATWVS, 20K
SRR BREE MEORR, REICHET 500 —HIEISEIARY S hiz
ST, bo & FORGEEDREHENICEE LTI HWHESRE V. BRI
Fa B H A X N EIIT IR A HREE L AVE USROS AR AE NS 2 2 55 TV
5 (Yang et al.'t, 1990) . 22 TH# D IZBESHKY VRN SRKL
TR RN & e o R T BN E N R R L. SR 0 BT & 2 DB DB
BXCRERL OBEEH S MTHEDICUTOERE TR 2. $hbb. B5IREK
U =SB EEM M % B 37°C. IREE100 % D&MTFTL, 2, 3, 4, SHEAKRL. TnE
NOBIHRE LB SR 5%CSMTCM— 1 9 9WILE L THASHE. #3h
SRR o Toe HARFEEI 2 OSF OSBRI T EDHERIS DOV THERE L. B
b DA RSO TERET 5.

MESLUTH &%

1. ST DR & B A3

LETHRATHHTEONERIVAS A VHRIIRT, G51182 E&3TCIRELET Y
FIVKHE R SORERICND. #H28MOR% R THASIGEAK. JIRISTCICHRE
LAEEEHOEEY - —HICB L. 21IGO T E Y ) VI THEE2 — SmAD S
SEIF#EE[#0.3 %y vmEF7IVIIY (Bovine Serum Albmin,
MEBSA) iimY VEigEE#® (Phosphate Buffered Saline,
BFPBS) IKEH. FERY Y — L (HAS'Y, 1987) ATHFHEME T TRIILED
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H. B PBSIB L, 37°CT1, 2, 3, 4, SEHERFUE. ThZThORFFEET
180, 574, 208, 90, 138fEDESET & pAAFEM (5% Y VHfFlifE [Fetal Calf
Serum, UMFFCS] &M 25nM Hepes buffer TCM—-199
[Earle’ s salt]l) ®l00 1 HIZ20M@3THO>AN. 38.5°C, 5%C0O., 90
%Oz [HEHTTL0—- 2285 EEE U /=

2. JIF O BKARFE

0-22m M DB AR R, WIR1, 2, 3, 4, SHHOERERMICOVWTENE
41, 43, 47, 45, ABMEDSE &, BB+ AR/ —JU (1 : 3) OB TI2RHERE U=k
2%7REAIVEA VETL ~20MRA L, REICKXVKBRELER L.

3. BB XURERSE

SIF O AEEEDI - 2285, BERBENSM caffeinedbpug /m
heparinéhdk>ii#%liBrackett&Oliphant' (1975) #
(WFBO) WT4 X10° EICFER U 2100 »1 o Roy HIC20f T8 DS & AT
B.5C, 5%CO2 , N0%0, AHIHTTOERHER Lz KOWTHBRTRS%FC
SHEWMTCM—19 9KHIZRLT38.5C, 5%CO, , 0%0, “MEHTT7—-8H
R U7z, BB ROREIBRMERT & 1Tk - 7=

4. SyEIR EBHARERO Y E
PR A8 & DR EROREB I T OHEREEBEA L RS L. b, HER
THHFEZWEXBHHETORBETHRIBINIETREL DD 2BMATERE Uiz,

2 B
1, 2, 3, 4, SEHHOAEREHREICBITAMet aphase— 1 TORKRREIL.

ENENT8% (32741) , 70% (30/43) , 49% (23/41) , 31% (1445) , 13%
(6.746) . 1, 2, 3, 4, SEHOERFHHMTOHERIE. TNEHT8%

(148 /190 ) , 72% (413 /574 ) , 62% (129 /208 ) , 28% (25,/90) , 32%
(44138 ) &Y. 1 2BHEK TIRAEZIED Shhdo A4 2 SEETELWN
ETAHLN, ZhEh]l, 2HHREDDVWEILEEESBDSNE (1, 2BHRKE
4BHKX : P<0.05, 1, 2HHMKR e SEHK : P<0.01) . X785 & R0 € OBE
BERAORERE, ThEh13.2% (257190 ) , 7.1 % (41/574 ) , 5.8 %
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b, BTN, RBEEHEAITOBEIMVWEESEEALNS, Eyestone
W) (1988) 1HIPE LRGHINE & DU RIS K Y 25% D7 VIIT D REIED S IRE IS
BEUEERRTWS, £/, GotonH® (1988) IR FRIFRMM L DUEEFICK YIS
% DERIFRBEARET S HE, Ut sumi b (1988) b 2 NICH D 2K THRER
WP OBHTETEB TV S, 20X TR &Y FIIEMBCHERER L. R
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(82)°

(13)=
(n*
(5)°

2 4~8 16 molulae Blastocyst
cell cell cell

In vitro cleavage and development of bovine embryos

day 8 after fertilization.

The developmental rates of the grienps with diffrent
superscripts differ statistically significant :

ab, bc(P<0.05), ac(P<0.01).
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Table 1 In vitro maturation of oocytes upon the

suspended times into maturation media

Suspended times % MHetaphase II
1 hrs 78 (32 /41) a
2  hrs 70 (30 /43) a
3 hrs 43 (23 /47) b
4  hrs 31 (14 /45) b
5 hrs 13 (6 /46) ¢

The maturation rates of the grienps with different
superscripts differ statistically significant :

ab, bc(P<0.05) ; ac(P<0.01).

(127208 ) , 0% (0./90) , 0% (0./138 ) &%y, 1HHKTIE. 2, 3K
KHEATHE (P<0.05) IKE<. 4 & SHMRETIRRBEMNISDNENS .

5 K

AERTHRUZL D IHIMIIY X 07258 TIEESR 238 > 2 & 1R TNIC 5 %
METU. WEREAORERILIBUECEDEL. 2, SHUXTAMICIETL. 4,
SEMNX TIRERELaMo . Zhit, FEOBRERET TIR—BAIMIIY HXh
FESFIRERHM O IR L REREHATHZE 27T, T, SITORGFHED
REREOBEERYBELE L THSENHS. Yan gn'™ (1990) . SIEROEXE
ER4CHBWVEBCOERICBEMMESEICHRORERIEEHLBA, TOHEBE L
THRDFEREE T IR LI IBENEEORLTHHL LTS, RER TR
% DERF- AR AE VST CICB AN =128, SR D BT OB AR U 7ERIC {2 =
NEDBDOEEIADNSD. ZOXDIIHBEBAICBINSHDI00 %EREHTTIRIT
DRBPREBIL > TEBRE TRMo L L2 RT EEXOND, T EARHFRMEE
PBST#H Y. ST ORBICHERE Y ORI Z N D DL A5 T 7 < ARE B i
TOEBFEEHISEEDDEZEZIOND. TV I BT D87 DB EIE20~24
B QLB WERE CHERINS (EEHT), 1986, Lub?', 1987) Z2hHEXD
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Ha BT 7 2 & — (Shioyah'D1988, Gandolfi & Moor 7 1988) THY. Zh
5IMESMC BWTRFA S, REECRARE 2SI U TAREETICEMM S & IL47
T I EUEBREFULERENDD. 2O EMDEX D L. RIELDIIFIE.
Yangs'® (1990) ORLEEDROCHOLEHEEICENTRBEWA SN, 2T

KM EEE S HTHORERTCM- 1995, Ham’ s F-10v&24D0—- Riks
OHBHZEEMRELEY ., FILEREHOBEVWERANTOS % CO, [HMSENT TR
TEHREDHMDWLEILEEEZHND.

1)

2)

=

4)

5)
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Totipotency and pluripotency of nuclei in mammalian germ line

H EH ==K

Y ukio Tsunoda
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WEEIOPEBEL. BT-EIFhSaitd 5 2 Sk - TRl a . ) TR L9510, BREELD
3B U CRINE AN S 788 | ADMER AT Bl A A R B> DML T, F7ahbb, 28
SMEEF - 7T 2ME. AHIEA &2 L., IS E U CRERIG 1 & 75 % PIast & e Flai 2 oak
T BRI ERIDTIHMET B, PRHITEBHE. 2 SIFHEAIE LIFIENIRE L 1ME L, TigD ola T
KiED, HENOIREL UTHEORE NS, Bk, HIEEPILE SMEE. PIREEANL/HMEL, 2hE
NOMEEN STl 2 DEEHTERS . f8fAE U TS 7%, ZLLCE S, AR ARSI HE
TEN. JHULRENE GRS AUV TIEED 2~ CHEEIEOR -0 2k LIRAA~EIIPE %
LT HE—D TAFE] OHIETCTH D, DI DVEFERST (germ line) EFREIN T 5,

SHHEUIEROIIAL, | EDEAETRT 25E0% b ORI TH A0 Ll X 512535% < DR
USMEL T < @5 CHIEORA S E ORI F TRREMARERF L Q2D THA I 0 F7o, filkEmd 5 2
EISTEILNETH, Hix OMBHETE SR8 (F A STERGRE. ZREMEEHRT %) 2FFL T 50DTH
A9 WFEWIOFEIZERNTEA T 2D, T SOREA SMNTT A7 DDOFHIMIINTE
5F1F LA ERIHINTUEDS, FFEH T ZhEF TIHOMNIZIN TS ZUIZ OV TR LI,

hF T, SHIUE COMDEBRRIEIZ L » TIERSMEAENMESN TS Z Edo, BFEW T3 <
L ZORT — VF TOKERG OEFROIE SREPEAHRERF L T A Z Lo TH 5, $7. F2HEOR
HiOgH AR U7 RREINORIIYE & 8 ~32 Ut DOEER ARl S X8 TrEH L7- gt (AR
) OBRIZL > TIHF, LI UTEDEONTINS, 3610, B I T aplassiant%
BRICL > TEOESNTE 0. NSO DOSREHEARIA I N T 5, 1o, FAEDEAIFIENE
TR R DOF A FHAVEHTE TS 2 Lo, ThoORIMMAIZRERARFTT 5 2 LA OINT
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The rapid decrease of female fecundability
and the oocyte number in aging mice

b

it B BB F-— F EBELH
Tomoko KITAJIMA, Kihyoe ICHINOE

FhE—RCREE 71 A EBERE

Teine Reproduction Laboratory, Teine-Keijinkai Hospital, Sapporo, Japan

By WADOLEHERICA SN EL - BRIREFRICBALBIY, »OEXbO TRARCETTS 2 L,
F72 ZOFRFEAIC—E L TSI B 1 2 IO SR HBED A SN S Z L 2O »E L TE D,

ZEE~v A (C57BL/6]) iI2B8WT, b+ LEBKICEFEEDEBL,AL IR D FEH CERIHETTS 2 L,

BIUIne#ie—c U TINEICIEMBOBML WED B 2 5D 2BE L O THRE T 5.
Hik: U A (C5TBL/6J) ONh Fic & 5 EFEREDEALIC DT, £H55~99H, 100~199H, 200~299
H, 300~399H, 400~499H, 500 H A L & i £ T 6 KizbiF, %72 & < 12400 HEHAR TIZ400~449H k., 450~499
Ho 2 KEICHES L, ZhsOXBICE T 2 HERREROHERS « LLBMRET L7z, %28 2 2 TOXMHERER
FEXETOHERBOEE TIZx L, HEL ZBEROEE (%) TRLIZLOT, 2XMHENREIIE
NTSTHETH -7z,

—5 % 72 UNE 1461612 517 2 UNEHRBE O Ik IR BN O BIEZ 1%, 482100 HER LIRS0 H 2 £ 1C600HER £ TD10
XENZH I TITV, K2 OXEOIIHE T O B E EE D % FERat L 7z,

IURHEREE DWISE 13, B & 2 OUFEARBYIA O HEREGERT, HECKES L UBRBIIE 2RV ME

BMEME (Imm?) H7c0 1293 2 0RIFE (RERINFE) $0% Nikon Cosmozone 1S THEEL, K& DXFH
PR COHBMEL L TRV, I OHEEIZIIEO IO L 3 £4 D, JIEICH T 2 IO >
MEEEAZHDT, MWMXETORBHERBO B L 22 & 5 IIROMAE R L7z 5 ASOEBYI
TINRMROEEEE, FHLLLDTH 2,
Big: ~vA (C57BL/6J) o Lbicsir2 (1) HEREROHERE, Table-11277R% & 512, 1008
B, 200 HER O HETRERIZIRLE <, 00HER TOHEMRERIEBOHE L EBEERMICEZZ Ty, &R
R WEFEMER %R U7 (P <0.0001), LA L ZFUHE < BHE400~450H TI13E»50 H OREHAM I, BE I EHHE
b b 537300 HEMA D HIEETRESRIC HE TN 1/4 N B R 2B A Sz (P <0.0001),

% 72500 H B AR IR 12T TOHE ZERTH > 72,
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(2) 790812815 —EBE (Imm?) HoIHEM Table-1 Age-related fertility rates in
‘ C57BL/6J mice

fasr (FBEE) OHERIE, 100H#&2 5 300HMIIZIEF—E : 1

HETHY L, ZOT5%0MET 2 LitEsne, L Age in days | Animals | Fertility

observed rates(%)

L5 < 400~450 H ks O £ JERE_E O BFERSIC—E L T, T '
ul } %\‘ 7" =] § ‘: : a : ::
PRI D B 15 h3 & 5 7z (Table-2). ZD50H I a8 BALg
L3 AR IC 350~399 HAEICEE L T, 1/4 £ WS {E»

100~199 | 95 96.8
USRI A T T £ CITAE L 7z, 500 H B AR O R E 3

200~299 93 92.5 7
PRI = DO THET, 600 HELIRITTERICHE T 5, j
2 b MORATEHIOEER CHREI T 2 8 A LTERE 3007599 IS 07.9 =
DABRIEOER Y LT, WFOBEAEL ST 400~-449 123 17.14
2. T O—ERMET 200k 512, ORGIEDEHL 450~499 122 8.2
12, FAREINFIC 572 5 IRRHIIENCE L WK B 2 5, 500~ 127 i 0

SE I OECHEKOETLVEYE L TV A (C57BL/6
I) 2RV, FEEOECODD L5 &, ZOWRIIH»
WhBEBLbNIIETOINBMREORLEICOWT
BRE L 72, e~ 7 A 53400 Hill % 38 & THE 50 H OEARIC

* highly significant (p < 0.0001)

Table-2 No.of oocytes in ovary(per mm?)

EREREDBENE 2 5%, ZOEMBE £ Z 2 hD L 512, with advancing age in C57BL/6] mice
SREIITH OB L K 572, = ORI SRR, . Examined | No. of oocytes
Age in days CASAE 2
" per mm?*(m =+ SE)
Flisdla s L TOREICIEE S TERICO IR E L,
EHEROS L2 EINEbLNR TV, :
i 100~149 14 46.4+4.5
4. M~ v 2 (C57BL/6]) o#fiz & 2 4EMERED
~ : +
TSR CAIT S T D, AR ET L TR lo0=ldd - ¢ & LS
ARSIt 72 2 OFBROBMER L FAT L < FRIRID 200~249 18 29.1+2.9
SR OTIRHEREILER T B T LB LD AL, 250~299 4 22 6. 1.7
TS DN & D B EFERE DB OHEREIE, A 300~349 | 13 15.6+1.9
0 pattern & & { —E L7z, 350~399 | 13 10.6+1.8
. B E 3
SR D) ERE(1980). fndn L EREE, HERETS 400~449 18 2.440.6
a5 L0Bd=ads 450~-499 11 1.3+0.6
2) —FE L, 1990). DYNEEE,
)—FEEA, f1(1990). EAEMOIIALE, EROH —— N T
L, 42,797~806.,
600~ 11
3) IUORE (1987). B~ A2 BF 2 EZIND S FE :
IZBE T 2T, dL¥EEEEE, 62,537~543, % highly significant (p < 0.001)
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Effect of Glutathione synthesis inhibitor on the
male pronuclear formation of pig oocytes matured
and fertilized in vitro

G - TG - SR
Mitsutoshi YOSHIDA, Kimio BAMBA and Yoshio KOJIMA
R R BB
Department of Applied Biological Chemistry, Faculty of Agriculture, Shizuoka University

(B8] B FH > CSH RN E AHES DIES D7 FF—IV (SHEEY) THoH. CSHIK
B UNTRIRINA DERN. 7 3 Bt S KU OB 17 LB U TR R e xhd . .
YYRCRNLRE I TIHCSH ISR TRIE AL, SRR T OB DGR L AN
FTHEIEWEENTWS. UL, THIIDORE - 38R BT H0H OB OV T LTV, A
Z2TCIECSH 2 R%BEZEHT 2 HButhionine sulfoximine BS0) DEKREHIADEINNT 2 GIDMRS S - R415%
B RIET R TN, T RIIOHE - SRR HVT BCH OREEIL BB 5T 5 2 L 2 Higk L.

(5] 7 2 GRS SGER L ARASER AT BB 1CHEL 2. S 70D, DI RNEAE AT TR L
=7 RGN SEIL L., eGP T30 G B U=, SMEOR MR OIRAE R BlEth. SRR (nTCM-
19D AU, BEEHIIC iEWaymouth MB 752/1 #IRIVE Y (PMSG, hCG, E.), 10%FCS &K U0%FF&#hIL
EHDEHWE. KRR 2 DI U =R 75 0k, 2.5-5.0 5/ml OFSF- YL THIAEERS
UTHTo 2o BINEAERE16~18hrlC[EIRE - Boft U, BRGRL - SERERDLE A=, 880 1 TIIRGRES AL
(OhrX) . 12hr#H KU 2AhERIIBSOUmY) & FhF N DEGEEHIAGTINU . BERHIX & G - SERFRT & Hax
7o FRRITTIIREEE15hr#s. 18hr#k. 21hrikd KU24hr#2lIBSO UMD & Zh Z N DRGEGTHIAGIU . R
SR DR - SRR E AN, b, HEHFINE 2 BETIT-

GRS 28R T OREENER 1 1R U7, BSO SO BT BRI ER. ek, HRUSERRIL R
REIRTETR SN T — . BARSTHESOREIAEZE A SBS0 2iFMNU =X THIfE
o Shbb, MRS EERANX &l T, BSO #hN OhrB K U1 2hr X THEIHA U= 0<0. 01,
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LU, BSO #hn2anr X2 17 HHEPERTHIRBERISEGRINX & X TERIER SN D . AR FET D5
EITHBRINC W THIER T 2RI, 5 OBSO AR WX EHbIX his. S bbb, #Hitt
HIASIZERIEBSO Hshn24heX 82. 0%) & kb, BSO #fshN1Shr (11 4% . 18hr(10. 9% . FHKU21hr]X (38. 6%
TAHBICED L @0<0.0D. X251, BSO ihn2lheX & X, BSO #H15hr & KU I8hr X TH AV U=
P<0. 05 or P<0.01),

Table 1. Effect of glutathione synthesis inhibitor Buthionine sulfoximine:BSO) on in—vitro

maturation and fertilization of pig oocytes

Time of BSO-treat— No. (%) of oocytes

ment after culture Cumulus expansion Maturation Fertilization Male pronucleus
Control 94/101¢93. 1) 84793 (90. 3) 68784 (81.0) 61/68¢(89.7)
0 hr 114/125G1. 2) 96/113(85. ) 73796 (76.0) 1/773C 1.4°
12 hr 118/12693. D 101/115¢87. 8) 81/101(80. 2) 2/81C 2.5)"
24 hr 85793 (91.4) 76/85 (89.4) 60776 (78.9) 47/60(78. 3)°
a vs b: P<0.01

(BL2] AL DRERD G, T REIOREIAEDCSH OB, SR OHEERTIIUREEIC K X T8 % T
FZEMIRENSz. BSO ECSH BINDIMIDSULE IS SHKTH Dy —TWE IV AT A VY VT8 —
BEFFRIIIEIT 2 Z L1k Y, CSH OGEMEFET L. 2L T, BSOUMIINARE I XU »
MES DCSH OLRREBEEHIHI L. F/z. GHERGEH B ORI U TBSO OB oo 2. -
T. BSO 12K AHEMERTIER OIS MEIRIC L 2D DO TIER <, CSH ARBEESIRIC X 2 L X SN =,
i TR GROHEERHIEREEILBS0 #ehn2ahr X L BERHIXTDAINE <. BSO ifhl2dhrX & 2Thr X TD7%
ERE D22 Db, TAGIOCSH AASAGEU FTIURER TT 2 emBE N, 2L T, Tk
BGAEERE FDSERERENNE < &, ACRIBNCYIOCSH AAMCAME WTWRITHUE, SERROFERIIE R
FHLEILN,
[3zik] DCriffith, 0.W. and Meister, A. (1979 J. Biol. Chem., 254, 7558-7560.

2)Calvin, H. I., Grosshans, K. and Balke, E. J. (1986) Gameta Res., 14, 265-275.

3)Perreault, S.D., Barbee, R.R. and Slott, V.L. (1988) Dev. Biol., 125, 181-186.

4 Perreault, S.D. (1990) In: Fertilization in mammals, 285-296.

5 Yoshida, M., Ishizaki, Y. and Kawagishi, H. (1990) J. Reprod. Fertil., 88, 1-8.

B Slott, V.L. and Hales, B.F. (1987) Biochem. Pharmacol., 36, 683-688.
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Induction of Germinal Vesicle Break Down(GVBD) by Cytoplasmic

Factors in Bovine Oocytes

BAEE - HAKRE - ILEH B
Hideki TATEMOTO, Toshitaka HORIUCHI, Manabu YAMADA
IR & B K FEWERF AW RIRF F R
Department of Bioresoures, Hiroshima Prefectural University

[BfY)  BIFREBEH>ABEHOBRICIERE (GVBD) 2175, 2OGVBDE, B
EoTENWAHBHDDEHSHHER (cycloheximide® ) ®cyclic AMP (¢ AMP) %iC&
S>THEZNS", UL, MIEGVHOIIT EDREEIIN, Zhd DGV BDHERMOEFET
THHTCHGVBDEBRTHI LN, MAEE (VAHT)L) P w2 T4 FEOFTH
EXhTHW5S, ZOMEINCHTBGVBDHERIE, MBIIFOMIEICHkKT SEEMHEDERIC
EB5HDTHY ., WTFDOGVBDIKIFENREHERARAIRTHBEZ EVBDOLN TS, U
Mo T, AR T, MAKEERICEASBIER (cyclohexinide) %¥RNIY 5 Z & THIIM
FiGVBDHERICHD S MBEER R UE,

(k) A4ORRINE, BB CAFURIIED/NE (BER1~5m) 2R5RNT 52 & THRE,
Z ORI D > B ARBFFEICILIN AR EICE DN IR 2 HE U .

SRRELER 0 B AIE 28 1T 1XTCH-1991C10% CS& 1. 21U/mg FSHE¥RANU 7=t & Flnvie, £ 1 T
FEE S ER (cycloheximide, 0.1~50ug/ml) % BALIHICIRING 5 Z LICk > TEHEK
BREMNEIIFIIOG VB DICRIETHEZFANE, £ 2 TIX24RFH AT RREMNIC, RERFHIC
cycloheximide 25ug/ml% FLFEASEHEICHRIN U BPBRICB T HIFOEHEREBETHZ LICK
5T, GVBDICHbAEHOERE M EZRFT UL, £, R 3 CRENEZD 2 >OGVHD
B (GV+GVIR) . BXTGVHIDIN L 24REH OBRMIER £ 1T > =MD (GV+MIR) 2%
SHBICEYRMA UL, Zhs ORtE&II%250g/md cycloheximide & ¥RiN U f= Bl (BHEHIR
MK ) & @FMORAEH (FLEFBRMNEZ) 02 XICHT. ThEhE 4REHEE U ZREZE L
HHEEHELE,

(#2)]  4IIIID GV B DI 5 pg/miLh Edcycloheximide TRAICHEFE N (EBR1) .

72, USROGV B Dk, % OMRAKEE Tl 6 RNERICHR S NEDH LN, BPERHE
B & BEBEAY ICcyc loheximide % S HICHRIN U £ 2 A, 5 R OBASE &R 217> 2 RICEH
EREHEUEIFTFTHNH TG VBDIRDONE (24.1%, 14/58) . UAb, 9 K DR#ES
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A - % % 17 = #iCcycloheximide % ¥RAN U 72 BRF Tk,
,61 GgyliD 92.4% (49/53) DR TGV BDAZED B, FH DA
) KiiIC & 5G VB D (96.7%, 51/52) LOMICHE

* “ BmERRN -7 (P0.01) (EBR2) .,

@ ‘ i —J. £ THG VAL (GVHGVI) &, M
GV+GV B &#. cycloheximide® ¥Rild B W MXEERMDIEH T4
- B R T 7 & 2 A5GV B D % 5 U= Ba i

RSN EhboKICHRHBNENE (K1), UL, G

@ / S350 VIIOIIT & MBI OSIF L RS U2 BAS0 (G V +M

GV+M5B

B 1.

) Tl cycloheximideD#RiNX & FRINEX Difi X [H T

¥
@\ R HEREDSHSHoDOGCV BDAMERE TRD SN
Q GYBD (81.9%, 26/42;97.6%, 41/42) (P<0.01) .

e (E2] LEoKEHS, BASHHEERICE > TH
BMA ABREDOEIRIBOGY DL DIRBROGVBDWEX NS LY., 4G VB
Rt St st R A DHRICIHTEDDEA SN BETH D Z EAHLH L
ﬁg%evgﬁgmgq@gﬂ;@ggggﬂm;\ ok, Uhd, ZOEHIXGVBDM 1 KHF; & T
S Ll e CRAREhTHB b0 LEDbRE, —F . MESIOM

DIFEXVBEZIEL (P01 ,

FEERIEHSBERFET CH> TG VIO

GVBD:HBRETHHDD, BERTUIOTLRBESEEN EHFFT 5ICIEG VB D & TOME
HRBEASHABETH >, AR ERZTAHTOHESNTHYY | BHERDIIFOHE &
BER-STWS, —fIC, RPMEERT (MPF) &> TGVBDER#ARESNDZ EAHEEN
T3, #5pGVBDFEIIEHSHEZERICHLTHETHY . UrdMBOMIIEERIC
EBHGVHIIOGVBDHEICHMENREHEGRELELTZZ s, 4HfasiilaEAOM
PFIElABEOI TS LB U TERRD CICEHILDETRRS> TS D LHEEMS,

(EZEHR)

1)

2)

3)

4)

5)

Motlik, J.: Cytoplasmic aspects of oocyte growth and maturation in mammals. J.
Reprod. Fert., Suppl. 38 (1989)

Gerhart, J., Wu, M. and Kirschner, M.: Cell cycle dynamics of an M-phase-specific
cytoplasmic factors in Xenopus laevis oocytes and eggs. J. Cell Biol. 98 (1984)
Balakier, H. and Czolowska R.: Cytoplasmic control of nuclear maturation in mouse
oocytes. Exp. Cell Res. 110 (1977)

Fulka, J. Jr, Motlik, J., Fulka, J. and Jilek, F.: Effect of cycloheximide on
nuclear maturation of pig and mouse oocytes. J. Reprod. Fert. 77 (1986)

Fulka, J. Jr, Flechon, J.-E., Motlik, J. and Fulka, J.: Does autocatalytic
amplification of maturation-promoting factor (MPF) exist in mammalian oocytes?
Gamete Res. 21 (1988)
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DNA and RNA synthesis in mouse embryos developed in vivo and in vitro

JRHEE « BIIER - KBRRE - RERE

HARADA Tasuku, TANIKAWA Masahiro, ONOHARA Yoshimasa, MIO Yasuyuki

BEAFRFERRAR FHE

Department of Obstetrics and Gynecology, Tottori University School of Medicine

(BE9)  fEk. FINIEOREROFMIC & L OREEEEIT SNT 4 U BBRYS 5
CELIEEINTVS,  APIETE, < AMBEOREADN 1L URN ARESEE L O 5 C &
#HIE Lin vivo 35 kgkin vitrokEIAODNA 35 X URNA AR HBHRE £ 8H 72,

(5E)  B6C3 F, <y xic, PMS-hCC o@BFIMMLER 21T\, [FIRORE LA, hCC  Afth o441k
(Day 2), 68 E(Day 3) &2\ 92 B (Day Dikic, ThEh 2N, BER, MEKEEERIL 7,
2 HORCIRIIBWW Hrgyrt (BSA Img/ml JRfm) T5%C0, in Airj T, 243 2\ (348HERIHEHE L, REW. MK
~FEH LR, ARNRERER L L OB EREURE bicnethyl-[3 H] thymidine(50 4 Ci/ml) & 2\
methyl-[> H] uridine(50 4 Ci/ml) % &L,BWW Hfitygch© ARSREME# L /e, [° HI thymidine 35k of

[ ® HI uridine HYYAAf#i (incorporation) (IHIEIDWEICHEL T S >HAY v FL—Yarvhv
F—ICTHRE L7z, 16, BRIEMEIZhZN [ H] SOV RBRWEH TORE OB#EEE LB VT
HH L7,

(55) [® HI thymidine j %\ (juridine DEYY AAERSK Tl in vitro FHRLL in VivoRERD
RN EABARER T CORRBICHH S 0 22 RBD Shish -7z,  thymidine DE(Y;AAEIZ in vitro | in
vivodtiz REWH o BIENFEE T B IC0EV, K S, uridine OEYYAH{EIZ in vitro ¢
# 50 f, in vivoTHy 43 fE L EBAIMEINAIR L, in VitroRFKLE in vivoREREHET 3 &
thymidine | uridine MEYYAAHIIRER. ML b in vivoRFR CHEICEMZ R L7z (Table 1)
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Table.1 [3 H] thymidine and [ 3 H] uridine incorporation in mouse embryos developed in vitro

and in vivo

Morula Blastocyst
Thymidine in vitro 592.1+ 139.2 1876.54 216.1
incorporation
(dpm/embryo) in vivo 781.9+ 128.8 2235.24+ 318.5
Uridine in vitro 102.1+ 62.5 5955.1+ 1362.7
incorporation
(dpm/embryo) in vivo 305.1+ 108.5 12989.0+ 1745.8

Values are mean +SD.

(EE) b FHIVEIEEEASZECE VT, BHEAROERH: & AT 2 BB ML E EE
hTW3, B IHEEE CRIE S EO B ERTROFMIC ILETH 505, REBIISHETHEEIN
TERMNEHETHOHNEHEBERMEOWBRDO /I DDIEELT LI ENTES, 4B Fx 3, thynidine 5k
O widine R AH N G0NA 5 X URNA SR AT 5 Z Lick D, MREREZFMT 5 2 L 2R AT,
BRI S BRI HEE T 51t DN &k KO RNAARRIE in vitro ko) in vivoRFKE bEIFKD
HE&THMAERLI, invitro Zin vivo RBHEROLEK TR, WThOREBREICHWTH DB XU
RNA A& bic in ViVORFRTHRICE < Fic RS in VIVOREIRTH 2EDRMELE LY, FRE:
HNCIZET L BB O IEOBREN S EEZRLTVWAI L EA OGNS, 4k, in vitro TORERES
in vivo (201 B e DR SR E L TARO ERAMA R S i,

(FEE)

LFEHE &, DIEE KEFFERE. REMRSE <7 20PRREERREIC ) 5 DSOS, HILEWIN

TSk 7% 18 .31 | 1990.

2. Fischer B:Development retardation in cultured preimplantation rabbit embryos, J Reprod Fert, 79
, 115, 1987.
3. Daentl DL and Epstein CJ: Developmental interrelationships of uridine uptake, nucleotide

formation and incorporation into RNA by early mammalian embryos. Dev Biol, 24, 428, 1971.
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Effect of stage of separation and re-aggregation

on the development of mouse blastomeres

A OE-/NI 38K L
Tadashi MORI, Hidehiko OGAWA, Hiroshi SHIMIZU
ACHEE R A AR PE Y

Department of Animal Science, Faculty of Agriculture,

Hokkaido University

Hi: SRR - U DRI OV T, MR EA THRERITES R S D
RISV TR 5 X 9o bd DML, RSG5 X 51Tk DMt
WEINSD LV, W3 inside-outside FHAH T TH D, <V RITRBYNT I OIHIED )
I TN DRSNS S 16HIEI & X T Y. Ty JFEPHZ ORI X > Tl E TR
VIR, PR S B S o PR A B L B2 b TS,

ARINTHACoYBIES. U ARAINC RS S BT A TR HIA L TBANTD, F 2 T HRHEAL
MO FEGREFIRD Z Lid. TOIGHEHEYD D 12 DD—2>DHIETH S,

AIBTIIF A TV AMEHITSID, ¥ A TIMEHICEL 1o &R LT 57201, 25RD~ Y
2 X W EL NN ERIE & SEEEERORAEE ORI T o2, 6T, IMUESE XY
BBEEERIC OV T, SEBBEOZ DEOREICKIETREL T DREEEROFEESICHEL 7R
TRELTZ,
gk ST, ICR(TVE ) LCSTBL/6j (FRE) DLRMD~ T A% vz, ICRTIMANZNEL
EARAHEUC & Y. C5TBL/6j (BLTCB) TIXANSTIEIC & 0 320 % 7, AT CUIHkT 265K
AIZPMSG 5iud ZDABEAIE MG 51 uHpNE ST X 0 BB HEL . hOCH 548 1 ARAFIC IR
XV BEORE IR L, TR U IZREREOIE T LA LT, SSRAREERICIHTE 2/
720 EERSEACIY N CILEH RS~ R L AR, hCCHR 542 1 6RARIIC Rb M & 45 - DA
L7z8R%E L Tz, ASE & 72 BRATRAC & D156 Nz IMIHTF CorEH], ZD#IXCIB BT
OISR LT, T ORI X 0 ZHIHTHAINC I8 A U T2 D% BW BRI L CEDRDRES
Rt S, MORABTE O SRTH LIRSBR AT oTc. BERSHISAHE 5%0, , 5%C0, , 90N, . YREE37.4°C.
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SR S U, SRR SNSRI X DI A1 T o T,

SYBEEBROIAENT,: 5 TR VA BIEET B 12300IC, BT X 0 DS GHIVIC Rtk U 7~ Bt CRIBR
YRS T -T2, CabMgZ/RUNZPBIFTAIS TR L THBRE OS2 5572, 0.1%7 0 —FE
W X > TBIHFZREL 7o, BWR o 7P TRy T o o ZEEVIRTZ EICE->T
BERASYHEL 120 S7RERE20 S MEIDSYBEEERE5 1 DN R 1 » I L TEDEROEEERTTU,
ke, BEROL RT3 OFRE FIORDORICOVWT, BSSHBEE SRR T 72,

AYBERERDFAESY, BEREEEHIREEE L L TT 4 b VF =0 %5 p /nlOBETHRML 2
BWWZ HIV Y, LN CBOARIRIIRH OB ek (1/45BR)18< B X Sz, HEEIc X v %L 7z ICR

1/4Z15k (/8558163 1 UM/ 16558810 2 M, ZDOFEPICHERS Uz, EEREESE FIREai C150>530
A ¥ a— b LI FEEAIRR B LTt BWR O v FIc—o oL THEEL . ZDBROER
R T-o0z,
FEEL T AASZKEUTZERO, RIEIERER, SRR AR, SR AR, 36 J UMBULEIRD SRR
A [CRTHIVENL. 62%,60%,40%,32% CBTIZ68%,59%, 44%, 53% TH -7z,

SEQUEIRORANTOUNTI, S0 2RI R A3 D RHHIAS ICRCUERERKI2005H]. CBT1TRAH
&, CBIAAS X 0 B S B+ AEFAS RS iz, &5IT, BokEHR 4SS CBIROT 5% SRR
WFRALI=DITIZN LT, [CRIETIX66% TH o7z, CBIRD X D BV IAEDEAIIZDOH ik, Kae
U 72 AT 5 3D 5 S, S50, IR EIA 35 b i E DRHElIL. CBTEIVEIENHRS4, 72
YOI T Tz DTN LT, ICRTIIEEREH60, 84, 968E TH -7z,

TCRIAZ SR CoYBE L 72 BBRICBN T, a7y gV RUOPIERONBE S AREEEh Eh
BORERS 60 & 66 TH v . MUBIDIERIATZ D O LB SN A L FIL Th -z,

CBD1/4EIER & ICRD2/8H>6 4/ 165 R E SEA X872l [CROBERDRAGERAR S EOE 2 6 0k
RIRMETay Iy a I L QORWEAITE, —IEA L iR RGO s
L7zs, SO TIRRb SEL Tav oy a VRS LB e B4 S8 1235481, CBD
174358k & BAE TR OBIE TR T2,

B2 [AURFICAANSSRE U T2 IRORABE 2 5 & ICRIEC5TBL/65 X 0 b, MR F
A 2 DICHIBIAE, 2 R BRI IR 2600, 088 oz,  [CRR~ D RIS L Tk
2-cell blockZEZ§Z MO TNER, ZOREDENDBRAVBRIFERICE S EE2 615,
SYBEEIER b BB ERIRORAER BT 5 & MR, av oy ay, PRICEEL T 28T
BOLNeholz, AFFRTIE. FEAIRCBN T ICROERS RSB D8R % 5D
BT LR AT, SHTHICOREL 72 BBk A BRI L 0 0/8 BRI ST, EAIRDSERRICIE
WTI3AT B0, CBIAS KIS & AR ICROBIRBR 2 R Y a V2RI L TRNn
EDEHD—DOTH Y., EDTDITIL. BANNEE RAH D D LED D Do
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Synchronous division of mouse 2-cell embryos with nocodazole,

with special reference to the minimal and maximal concentrations

DIEEAT - fA HsEiE
Yoko KATO, Yukio TSUNODA

TR FEBEREEFHE
Laboratory of Animal Reproduction, College of Agriculture,
Kinki University

HEY fE, BBHICBOT FF—B& LYy MIPHIE & oM FEHO —Bh B ER O
HICEETHE I ENRINTETVS! P, HES D, <7 A FIEHMIEE 2 MEIBIE %
BAELZE, Fr—gELyETy MRS & OMEEEA—HK L TV 35510 Z DRODRNEL
CEAERE LI (ERFEEMEE)  FOLYEEG, /25— VefLTEF, w7 X
(C57BLXCBA) D 2 MIBAEAA A HEHK T 2 &, Z DHRDEA TORERER VFETHEERICEFZ B R
B EHEI 2 ENTEXDL O EAREL (BUMEIHASZHFS) . J 25/ —ic &k 5B
DEBIEBHEIIGHTE 30 4R L, AERTE, MIEAPHORFANEEEL ) 25/ — LDk
(ERBEE S & OV BE/EA OB VESBESH S BN TR L0 TZOHMEERET %,

FiE : 2 MFBAORE, WISV TRBHO &0 Th 5 (BURIHALREFR) o T80
b, BEPEIPAMIEF , (CSTBLXCBA A F, HME& B L. hCG #43~46W5fE HIC 2 MBI Z SRE L
koﬁbf,14WT®WWMFDy#WTS~7ﬁ%4TT%ﬁLt@B,/:77—w(QMB
~15g/ml) ZHEMULMBHBSA Fov ZHICEhE N L CONKEEA X, 5% ERD5KAE, 37CO
ST TIS~IT. SEERIEEE Lo 208, I v ho— VAN AR~ FAEL TV B I MR LT,
FZNEIO 2 AR AMIE Thil L TERIZBRE L 7o, M THE®R,. BRENORE | KiEC
B, EBHREZEREL CEEEAENE BN ERIT Lice X510, MIBBSAND v AT 3
HRE A S B L, MR ORERER LT,

SR . a8 — VRN TR L 2 MIBEEEIR I, BN, 03 1 g/mlLl L TR TORMNDRE
LU, 9 ug/mlEMNE T, EFIRERDBIINDFEITKEIH SN - oo FEEITRIH
0.015 pg/mBATFTR—E (19~77%) ORICHW T 2 M TOEIENS SN, FIERORE Y
(85~100 %) MIBIA~FLE LTz, B, EiEL A - LRIC 2V TIRETORNRBIa~FA L
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ey E1e, MEREIC DS 25— VMBI T 5 7 A Y PEBI TNV ONELED S
Nico EERRER, 120g/nlll EOWETE28% O 1 BT 4 RIS DR L 7Y, 72% DR
o BB FEBER AT 2B B VET TS A Y M ERT Lo 9 ng/mIITORETE, 80% DK
DA | BERLIPIC[EFE L T 4 MR~ DR L7

DLEQRER LD, ) 34— AHOTE | w7 20 2 MR Ml % £ Ok O R ERe%
w2 0 L < FFAE B AR R0. 03~ 9 g/l OFFANTH 5 I EARPLN L > 2o

DSmith, L.C., Wilmut,I. and Hunter, R.H. (1988) J.Reprod. Fert. 84, 619.
2)Smith.L.C., Wilmut,[. and West.J.D. (1990) J.Reprod. Fert. 88, 655.

Table. Effect of concentrations of nocodazole on development of mouse 2-cell embryos

in vitro.
Concentrations Two-cell No.of embryos No. of embryos developed to
of nocodazole embryos used stopped at 4-cell stage * blastocysts *
(ug/mb) 2-cell stage (%) (%)
0 128 - 126( 98) 121( 95)
0. 006 31 0oC o - -
0. 0075 34 13(¢ 38) 13(100) 11(¢ 85)
0.01 21 4( 19) 4(100) 4(100)
0.015 22 17C77) 17(100) 16( 94)
0.03 13 13(100) 13(100) 13(100)
3.0 93 93(100) 84( 90) 60( 65)
9.0 22 22(100) 22(100) 18( 82)
12.0 50 50(100) 24( 48) 13( 26)
15.0 40 40(100) 7( 18) 6( 15)

* Number of embryos developed from embryos stopped at 2-cell stage.
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In vitro Fertilization in recessive hypogonadal mice

BM —#.xEAK B#_-*xdH AL -&E B

Kazuyoshi HASHIZUME, sk Yuji TAKAGI
% Hirotada TSUJII, Fusanori HAMAJIMA

BEENKEE BUMERER - xESEMHAE RFEFR

Center for Laboratory Animal Science, National Defense Medical College
and *Faculty of Agriculture, Shinshu University

(Hi) HEBEETRE (hypogonadal. I FThpg) = v 2id. REH T vE VRt F v E
vRMbIEEFUEAERBICREBLTVWSE D, AHBESHERBOBHICHZLTCOLREET
b0, EEBATAETH 5, COFHERFHEERETHY, LHBRORF LRV E Y OBMKER
FZT2EFNVELCHERAESHZREWITYTEH S, TCIkK. FHEFEHUCEFEEOHIK
THoOBHE. *EBEOAMBOERHY~0BES XUCHBERHF VEVOREILLD, &
RMBORBELEET 2 EBFonTVWEY, LhLABS, RESEEL 2AEME» SOR
FEIUBMFAEEI»BTOPREELEILTRE V. TR AANCEMBOREZRE S LM
KOREBEE TR WEDTH b, 1. AV EVYRBRIOBFERPEIEL#Eh p g @
KOZRBEABEITRE VL, COLIRRESRERHYOLBEORRICEAZFEEI®BY
TEWRFREER %0

Kxiz. SEH. Ehpgwy2iciEBmMARERIHFLEY (LMTFTPMS G) LEETL
BIEROEE.2HA. REL-ETFORRELEAZIBREICLIVRELL, B, Tho0
HFL0ZHLABTOREBECODOVWTOHRE L

(MEBLUOHE) KEY» 27 vHEFEHRO~TFolfifv v 20 o EELhp gliT Y
ZEERICHE LA, B4 0HZEATOREREORESZD S WEGKEhp g (FE) M
hREHFE LR, ¥ 8 BALIKS5 IUOPMSG.2M6 0HMBREAEBHRTRE L. 8
60 HEloRE®%., HELALRIN, HELARBEZERRD CHRE. FEBETFEZIHARC
U7 MEBELTAKLL -2 0 BPORARERE~-Y R EH W,
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ZTHRABIEHD 0OFBERELTIT - fco IEAOMFRKATI CRRMEY Y X 4 8K
BFET5 IUOPMS GBLUh CGCEMERNRE L., BFNLALbOEZH W, HRE LA
Fix. TYHRPCIBHOREE®., SRHARCH LA, IBOHER., BEOREBL U
T2 oY PERICEDITo>tco —HDI TG P MK (Serono-JAPAN) T CTHREEZME L.
BFORBEEE LI, EBRILT, 38. 5C. 5%C0,2. 90 %N ORHETFTIT-%o
(#F) PMSGUEL/hp gif=v 2T, HEER. BELAUKBTRBLUOBTENO
WENOFHH & bMBICENEL -7 (X1, p<0. 05) o RERIF. HHEHEDO8 4%
XL, hp gHCRETFURMCTERL>LBUREREL6KLHERILBL -7 (K1, p
<0. 05) 0 ¥/, 4B LUK BRE~ORERI, HEBEORZLX93%. 81 %extL.
hpgBHTiE46%. 29%ELHFRLED,P-7 (X2, p<0. 01) o

5Dl EED, PMSGHRERIVEFERSEELAZhp gy 2ORBR EERT
R, ZRENEELTBY., TORBRTTRBELANTFR. EBCEELTORTIRS 545,
DR LB E TRETHIEBHEL EL - 1o
1) Mason,A.J., Hayflick,J.S., Zoeller,R.T., YoungIl, W.S., Phillips, H.S.

Nikolies, K., and Seeburg, P.H. (1986) Science 234:1366
2) 8H W -8l X4 E KMARA9T) HEXMEE  16:147

Table 1. Fertility of spermatozoa from PMSG-treated hpg male mice

Animals Wt. of No. of sperm. Motility -~ No. of oocytes

testes (mg) (/epididymis) (%) fertilized (%)

Control 1 167 11.0x10° ++40, +30 15/21 (71)

2 109 4.0x10° ++40 16/18 (89)

3 134 9.8x106 ++50 15/16 (94)
Ave. £S8D ____ 18729 ______ 8.8+8.7x10% (85t 12) ___
hpg 1 65 2.8x10° ++10, +20 10/18 (56)

2 12 3.4x106 ++20, +10 11/16  (69)

3 12 not find = -————-- no try

4 19 not count +10 3/12  (25)

5 33 not count +10 4/14  (29)

6 25 not count +20 8/19 (42)

T 50 not count +20 9/16 (56)
Ave. = SD 39+ 23 % 3.1+0.1x10° (464 17) *

%, Differences between groups are significant, p<0.05.

Table 2. Development of oocytes fertilized with PMSG-treated hpg male mice

Group No. of embryos s
examined =4-cell = P o)
Control
217 25 (93) 25 (93) 22 (81)
hpg 24 11 (46)* 7 (29 * 1 (29)*

%, Differences between groups are significant, p<0.01.
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Development of Early Stage Embryos
in the Japanese Field Vole, Microtus montebelli.

HWEE o EME— o ELET o NRMK" « SHES" « WEBAF

T.Wakayama, Y.Shoda, Y.Maruyama®, N.Koizumi®, K. Imamura® & K.Fukuta®

KBAZREE "REWMERRS

Faculty of Agriculture, Ibaraki University,
*National Institute of Animal Health

Hig: =4 v, % %X 3 (Microtus montebelli) BEASRSHERHWE LTHEIND
B BH, ERBHEROVCETARRARGNTVEY, HEONF ZXIIRBVT, BT
@k%é#@%ﬂ%®mf%mvééz&“,vvzam@ﬁ*xa%%%m%ﬁmifﬁ
Gl EDEEEVEEABRE ShTVE, SEBEAE, =AY NF XX ORIERER
B3 5EDO—BELT, in vivo RCin vitroTOMRORAERE, FKOKAEZSWCOPVTH
#® LT

ﬁ&:i%ﬁ&ﬁﬁ%fﬁﬁﬁﬁbfma:mVAa*zimmwamm&@m;ofﬂ
ﬁ%%ﬁﬁb,ﬁ%%ﬁGE5ﬁ&uﬁﬁﬁﬁﬁﬁéﬁ§%®ﬁﬂ%ﬁﬁbkoﬁ%%%ﬁb
R, BAATCRTOA®EEBAL BB RRE2HAL CHoEM2E- T, M6
EWCHEETEAERLCHY, ERULKEE, NIETITC, 5%C0. D&M T THEL .
zﬂﬁﬂﬁmﬁﬁfu,—%@anmzmmuémmmmméxﬁ%é%mmiho%Eﬁ.
ﬁﬁ%ﬁofﬁmﬁiéﬁN,E&mawﬁiﬁ%*btoﬁmﬁ%éw,@mbtm%ﬂ
BTOoMBOBERRCBAF b ED AR EZAE L T,

R in VivoCORDREBRBER 1 IKRT. RNTRET 2RI, RRE% 22~ 24K D
Rt ) D BRE 2 fFV, 46~5085 [ M RO S EI & 4T o foo L C BRI H $ i< 1 440 i &>
B SMEIN, T2 A6 e 3 S A o 168 R 75 0, S4BT R W RIEMIIC 75 > oo — T,
in VitroCOME T, LR%E21~ 248 i EI U 7 530E O |~ 28l I 1, 3~ 44 35 ik
CBBEEDOL B 5K, EDTAORMOEE hhb 5 FeMMMIEL ki 3 FE L 3H - 72(0/
53, 0%).58 R % 48~ 53045 [l iz [ 4 U 75508 02~ 4Mi I IR i, 4TEMKERI X TREL
(47/55, 85%) HMOK & SwoWV T, KRE22FMIIAERI L 3EGE? 585 n 1
BEEO B O EE I8 1T, BRH SO HOVHERITLTD » o

ER:2hvAIAXIONMRBETE, <V 2OHMREARTEY F L 2HRILRRE 73
D 7 D% % AR F 280 KM A% A%, AMIBAIDABECORERB B LIk, TOKIBAT R
IOREBER, RAHMNBOYF 2 XI0AMK LML TP, FAKRTE, RER
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Table 1:Development of Japanese field vole eggs in vivo

Time after | Total | Total No. of blastomeres
no. of | no. of
mating(hr) | voles eggs |1 |2 |3 |4 [4-8 |8-16]| blastocyst | abnormal
21-22 4 35 2916
24 2 19 5 | 13 1
45-46 4 21 16 | 2 3
48-49 5 55 2 |21]5 |23 4
53 2 17 6 11
59-61 3 217 4 13 10
72 1 43 10 14 19
94 1 9 5 4

48EER AR ER U 7R 75 & WW2MfIE CHOMIBTRAENEL Z ERWEAM E R - 1M, £h
DaiwBR L ROFER, EDTAZEMUCbEE R h ol TH5LETEDLE, NP XX
ITRTYRAEDMV2cell blockNRFELET 2 LEXONZ, MOKREIRB Y 2RKEVDT
PRNIVEETH oo "2 XIBTYRELEAKOBHNULBII IV REHERELER
TERBHEFOMRIBEALBAKY, IRREHIEHYTH 57:05, REMEA R T
NEEHRULBVE COMERRD 5, 4%, PEOEM, BRSO OrVE VY OHRE
BEEREMRB, 1HRBHERE» > 0EABRBIOVTRIT LY,
EPE
DERETE(1986). WABHYON T, ” NEWABMORLE TRRRE”
BRECHBEH FatlRty —, P.10.
2)Mystkowska,E.T.(1975). Development of mouse-bank vole interspecific chimaeric
embryos. J.Embryol exp Morph., 33,731-744.
3)Mystkowska,E.T.(1975). Preimplantation development in vivo and in vitro in bank
voles,Clethrionomys glareolus,treated with PMSG and HCG.
J.Reprod.Fert., 42,287-292.
OEPR—, HHEST, HEEHE, 51tEZ, JIEMA(989). REEAN 2 XIkcwT 3
BRYSFLER VT, BE2HMHAAREEFAAIMHESSE, P.22.
S)RBEET, WMIEHR—(1978). ~ % 2 X I (Microtus montebelli) D HESHRER.
W FLE YRR, 7,181-186.
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Blastocyst formation in vitro of hamster embryos
cultured from single cell stage

B e WHE— s NIIIZEA « KEjWH»D -
EAREE « Pl &L « BEERELR - & £
Yoh UMAOKA, Yoichi NODA, Kiku UCHIKAWA,
Yukari OHMAE, Katsuhiko NARIMOTO, Takahiro
NAKAYAMA, Yasuo GOTO, Takahide MORI
THEB R R ARHEER R E

Department of Obstetrics and Gynecology, Faculty of Medicine,
Kyoto University

BH# : LRy —ROBANERICK T 2REDELRET S0mic, BERIKR, RIVTERRES L OERE T
BRI THEE | MR A O TRET L 7,

Fik : 8T — LT v L 25 — T PMSGLSBAAEREN 25 L CT205RIc R R M L RS s &, FHikE

NITKE TR I N bOAFR 1 HB E Ui, ik 1 HE D4 4 B (12 hr post egg activation) IT B

LSRRI I T 1 SRIRR G 4 4 (B U A EBRIC I LTeo B55il 4 Bavister 5O /71 % UmTALPYS &

UHECM-194F o, B 3 % 504 4 WV TICIERE L 72100 gl DR 2 A M T 4 $71070 5 15ED AR L,
4V F 2=y — T2 L, egg activation 84K REICIADIZEABIZ U /o, HARBEIARGTT
fRIL, 5% COyin air, 37T°COSH T TT2H DB AITIL » oo ERRE FRIE T, AIRINICRRRIRE Z5%D
Sfth T ICHER T % B84 % %infant incubator (ATOMAD) £ E L TERIL, < OB N THO BIEFTS

W, HEEERS5%0y, 5%COy, 90%Ny OFHE T TT20RLHSE L TIT7S » 7oo T ORRISERIIEREMN T TRBRZITS

V, BEREEEEEROS b, OE%K (mTALPSLUHECM-1), @MFKIEE (5%HX020%), @RINFTER
FA(55 BLU109) D 3BER D £ 2 5 — 1 MRS L ICRIE TR BER L 7o EEROMBRITREEH
WEEZELRHEL .

R BB mTALPTR, (KB MEE CIRIFERA 5 AL M L T o 4 MRaiIii®30%(0/108) TH D 4

A LI D IRFE A (3380 S 41 F°2-cell block AT 2 T LR SN —HIEERHECM-1ZH 15

&, BEAEE CRINFTERMELSNBIU105), EEER THE CRINFTERMS 4B L0100 8 MlaiitRE, &
% 48.4%, 34.0%, 81.8% H5 L 1V64.2% Th - oo RIPFTERRNICEI L CIIBSHAIEHE 2 LB BIF L 72D, B
FEEICE L CTRERRZTEENEAEE - KNG BICEESBIFTH D, 2-cell blockis&U4-cell block 3

LOMBRNBEITER S NI LIEE DEFEFEHECM-1 2H 0, EEEFEB L OERERINC X 5 R4 E
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NRPBBD ST,
ER  AMHATE, egg

NA RS — | HRHARIEE CIERR, MERE RIPPTERMNRETRE

RIPRE KR 1#EReE 2 44BN = 8 #fa f23:: 00k 4

activation 120E1 % @ B R CERE ey mE B BN 6 B (%) %)
tg%%{q:‘lf(HECM_l’ T}Egﬂ KPR - RSN 5 8 99 0cCo ) 0Co0 ) 0(Co0 )
(59%CO;z in air) 10 8 101  0(0) 0C0) 0C0)
A BE -TALP
AT RN 64y, KB F MRS "
(R T T AROPISTE 5 8 113 0(0) 0(0) 0(0)
59 02, 5% CO2, 909
)T, AL Z S — 1 M (5%02,5%C02, 90%N2) 10 8 107 0(0) 0(0) 000 )
2 KEPIF - BAILE 5 6 62 45 (72.6) 30 (48.4) 1( 1.6)
(A oL Y \
}Zé Dé‘é—é t’ 20‘840)% (5%CO; in air) 10 4 50 29 (58.0) 17 (34.0) 0(0 )]
% - HECM- 1 kokok *okk *okk
3R HIE O = =] * Hkk
BlaRnigont, 44 [ SR TE 5 6 77 73(94.8)JJ 83<a1.a)JJ 16(20.3)J
*kk * *
% - N N (5% 02.5%CO2, 90 % N2) 10 6 81 63 (77.8)< 52 (64.2)2 6( 7.4)-
— FEEEREIC ATEREO T 3
1FIREER12, PFIR 1 BEF %48 (12 hr post egg activation) X2 test *: P <0.05 *x¥k:P<0.005

J B AR U 7o iEk D B

EmTALP T, FiZ(EREHR T Th R AICERIP G & %6HE L T IR & L T2-cell block BRIMIRTE S,

B ORI RIS B T EM S > & 78 - T2 & 5 IC mTALP &[Al—DRESEAHTHECM-12HVv 5

&, UMM TOFRAENATHETH 722 L&D, Bavistero#tih2I LERRIC, SERICE L Clucose

BLUER) vBICE 3 3 Vv F—RBOEENREL, blockBIRICE L TWBEEEA LN, SHICTY

2 EEBEIC N L 28 —ROPREIC BV TS, BRERESEHRTEOALEBLZRIL TV LSNP LN

S toe RAEZBEWOBS, D, 010 ERMER TH Ssuperoxide dismutase(SOD) ZH W 7cKBRT, < v

21T W TIERRF FH%S £ OSODRINER R FHE OB MM BICHE LT 599, AKRICHD 2 ERFE

TRETHARR SN, S MRS X OMBRENEEICEME TH - E LD, NARY—IKBVT

LIEME FEEOFAENSEIES NI, L Lin vivoRRASIRICHANS &, REMFEEDRIECERET

I TIPSR A g g, MBRRSEEICSMEAR L LD bEAT, BREBHEOBEISMNCZ DM

OERF)Z T ERIIE O WL E 0 EAN G O BHBAS L T B ATREMEORIR S iz, KBTS 3 HEFI63EE ST

BEAGEME [EBRT ] B L ORIE RIS B (01480391) 1T & » TR S fe,

Xk

1) Bavister BD, Leibfried LM, Lieberman G : Development of preimplantation embryos of the
golden hamster in a defined culture medium. Biol. Reprod. 28:235, 1983.

2) Shini SA, Bavister BD : Two-cell block to development of cultured hamster embryos is
caused by phosphate and glucose. Biol. Reprod. 39:1183, 1988.

3) Seshagiri PB, Bavister BD : Phosphate is required for the inhibition by glucose of hamster
8-cell embryos in vitro. Biol. Reprod. 40:607, 1989.

4) Noda Y, Matsumoto H, Umaoka Y, Tatsumi K, Kishi J, Mori T : Involvement of superoxide
radicals in mouse 2-cell block phenomenon. Molec Reprod Devel 1991 ; in press.

5) B 5, FFHE—, BE R, £ vy AWM RIC B0 2RABHEOLE, BAERE,
35:285, 1990
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Rat Pronuclear Embryo Culture
under Various Conditions

FOEZ e BHE— « RABE « BN 18 2

Junji KISHI, Yoichi NODA, Katsuhiko NARIMOTO,
Yoh UMAOKA, Takahide MORI

HBAZEZMFEAR ZEMEHE

Department of Gynecology and Obstetrics, Faculty of Medicine, Kyoto University

HE: 7 v IR ORER 3E CHETH V., 2HIla S L 04RO RBEDEILIIIAHS TV D,
APMETE 7 v MIHBERTER 7NV a2 RUBEXZEELMT T 50, 288 (nodified Krebs-
Ringer solution (m-KRB)[2]. Hamster Embryo Culture Medium-1 (HECH-1)[3]1) O¥FEEH TS v b AL
EREL, TORRBEYKRZUEBERIT Lz, 5k, v 29K BV TIF TRIEHI N TV 2B FEFEEH»
5> DR DRMEDLENEL4,5,61h, MY EN LD OTHIHhEIERFNIT D, BRFBETTI v Mtk
WO B3 % AT IRFR AR 2 A L T

Jigk AEE OYistarBHES v b ICPMSGISHLAL & hCGISHAL 2 48RERIMHIBE CHE Lictkic, FIRHES v b & 3Ad
S, BHEBRORD SN DN S, hCGHE D20~22 MK RN 2RI L TRERT - o, MBI
m-KRB+0. 4%BSA &\ HECM-1+0. 1XPVAD 2 REFIZ A Wiz, BEF S 3T°Cy 5%C02 in air& Uiz, Fioy hCGHE
D48HF [ # 3 & O T2HE IR W ERIN U fz 20 1R & 44 a1 IR 0D 3538 % m-KRB+0. 4%BSA % FHl \» THT o T IEERSHUY
FE TR SR BOCHECKH- 12 AV TV, F—0 35 v S ENU LRiETEE 2 40, BRZBET
BEFRBE TIE5%02 5%C02y 90N O KAH T TR 2470 HIEIETX5%C02 in airOKA T TGS 21T - 1o
R o-KRBE AW T, 9/181(5.08) DAL, WML A & AMIBIIEA & F8E U 7oAty Sl SR ARE:
NORBERZABD N oo, Fioy 2R B & O 4HIRNIE A 5> O3 T b SHIFIDIBEA & T8 E T %
JRIZBR D 15 h - foo HECM-1% AV 7o 38 38 iy 142/221(64. 3%) DR HIRE IR » & 4dIfa BN L B L (R
I.) . &5ie, 31/221(14.0%) O RA K38 1 200 Mk W B AN E RE LA (2 1.) o LA L, BBA»SD
WAL ERD 5 NIsh o foo HECH-1R W o, (EEE RME T < O M3 < I KED KM I < 43/214(20. 1%) & 1
HD11/201(5.50) I IERFRICE Y (X2 test, P<0.005) Hitgillh» & EBlaN\olERBERLEL (R 1.) .
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# 0. ERFBWETTO S v b EKIIEIERE

# 1. HECH-1rhTD 5 v bRl IEEE 3%

BFWE  AER 8RR

iR 4dIRal sl EW|ER  HRER
5% 214 43(20.1%) x

221 142(84.3%) 90(40.7%) 53(24.0%) 31(14.0%) 20% 201 11( 5.5%)

x P<0.005 (X2 test)
BRIV L) VEBESERVERIETS ZHECK-12HVAC it kY, BilA o BRERETOT v
RS AL WD CTHIAE & I8 5 720 mKRBEHECH-10EBAHER & LT RBERAHCEEN TS SV
D=2 LY VEEEATORVWI L, MIHREGENTOVRV2ARBOT I /BEEATVRI ENETLN S,
NLAY—TRY VEOFET TNV 2 — 2RHRE 2MH T HRBIC RO TEY, 7y PRBVTHAN
AAY =Y VB A= 2ARBRERNMH L TC0 B ERHERINDG, 7TI/BOT7 v VRREX 3
B8 o TR, SHILILIEO R U ENHERS 571C & AWE S LTV A, 4l LEI ofc
T BEEBRERLHES AR SR TRV, ULy v Y2 TR, My, o MERE Ty I /7 BE2ES LRV
%ﬁMfﬁﬁﬂ%?&%WRt¢\7é/M®%K®m0ﬁ&wwmﬂﬁé%ﬁﬁkbﬂf%M?%WRt
RASNTVE, TNODOEEMSHERE T S &, HECH-1I &5 F v  ®developmental blockD#bRZy 7 I/
EATELTVEZEED S, YVBET NV I—=2RRMULTVB T EEAREAHBLTVWE EEX O,
ok, ERETCHET LS v VEORBEREYERBD ORI EHE, Ty PRBVWTE 7Y R
WEFHEA b 2D 5 OREAIRC E > TV RVERRFI 25X 5 2 &N Uy YUIIRERC SY 5RO
FEMEH S ORBA, BMEEORSBE L IR BT EATRR NI, KE, RPFREBEBLFIBUIR (45
%51 1 No.01640004, No.02222104) ¥ & OFIEHIFM—MBIFB (No.0148039 )i & VAN 222 1o
EX:3 '
1) Mayer, J.F. and Fritz, H.1.: (1974) J. Reprod. Fert., 338:1-9.
2) Toyoda, Y. and Chang, M.C.: (1974) J. Reprod. Fert., 36: 9-22.
3) Schini, S.A. and Bavister, B.D.: (1988) Biol. Reprod., 39:1183-1192.
4) Quinn, P. and Harlow, G.M.: (1978) J. Exp. Zool., 206:73-80.
5) FFH¥—5: (1989) HEERKEE, 41:751-752.
6) Noda, Y. et al.: (1991) Molec. Reprod. Develop., "in the press”.
7) Zhang, X. and Armstrong, D.T.: (1990) Biol. Reprod., 42: 662-668.
8) Cholewa, J.A. and ¥hitten, W.K.: (1970) J. Reprod. Fert., 22: 553-585.
9) Brinster, R.L.: (1971) J. Reprod. Fert, 27: 329-338.
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Atypical Inner Cell Mass Formation before
and after Hatching

Satoru CHIDA, Masakuni SUZUKI, Lisellote METTLER.
F+ H = 2 N V¥oay74 Ay b7—

2 2 F RS AR Kiel kER AR

Department of Obstetrics and Gynecology, Suzuki Hospital
Department of Obstetrics and Gynecology, Kiel University Hospital

B = U RZREIIE O TRESRO quality control 2 LT kE, 2 HAoNMIaNE b o~ RE 4
5600, AlIRORELR (REAL) EBbLWELDMHD, 2H b0 Hatchiag % DR B ES
plastic dish hicHF &€ THE L, 20 5DMEEIC VTR LT,

7k SEIOWEE, 7684 Y Kiel K¥ERARPIEEICHS 0T 19874 12 S5 19894 10 H £ T,
Ham’s F 10858 % H 72 quality control vy —X‘Bt@?%f:-?‘—ﬁ&cézé DT, =7213CB6F 1
ZER Uco St~ v 2 ICBEEIRINEET., BRI~ Y 220 TERASZRE IO LASEIC £ AN ZR Ic Tl
o 2 MR A & S ic 3 BRIREE L, RaliiAo NARRBE O L8 % BN BRMEE TICEHIICBE Lz, S5iczh
5% CMRL— 1066 ¥#gIic% L 2 AR #E L, Hatching % trophoblast ¢ dish |- T outgrowth &
UMD RE ZE#E L1,

R 2EONMaNE b o RE~ORERIL, FNZREEKIETO0.6% (3 /526), EKAZRHRIET,
3.1% (8 /261) LABICEASZIEHRRMICBOTEL, I NSO Hatching i & 2 D AT
& LT 1{HD trophoblast FicHE Lz (F 1), 7. 1 EMOWHMKAEEA DR T & Hatching $% dish bic
2EDOHMIARNENHAEET T 2 bD0BHD, FNZHEARKTL2% (4 /346) BLUOEAZREHERKE T
2.0% (2 /98) LHEICEEBDIID -1 X OICHEHTE W CHIMEIC AR S MRS 2 B0 80 Db
b, Thsi3Hatching $% dish b trophoblast 2371858 L T & NAIRASIZ RE RR W LN 42
BIEVRE LTHES N, Tho O IZANZREERIETS. 1% (28/346) . (A4S HRIKT,
11.2% (11/98) THh -1
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Table 1. Number of monozygous duble inner cell masses blastocysts after fertilization in
vitro and in vivo,

. . No. blastocysts No, double inner cell masses
Fertilization
No, 2—cell embryos No, blastocysts
in vivo 526 /617 (85.3 %) 3/526 (0.6 %) %
.in vitro 261/373 (70.0 %) 8 /261 (3.1%)

¥ P<0.025 by chi—square test,

Table 2. Number of monozygous double inner cell masses formation and number of no inner cell
masses formation in trophoblastic outgrowth stage of single inner cell mass blastocysts,

o ) No. blastocyst attachment No, double inner cell masses No, no inner cell masses
Fertilization

No. single blastocysts No. blastocyst attachment No. blastocyst attachment
in vivo 346 /471 (73.5 %) 4/346 (1.2 %) 28/346 ( 8.1 %)
in vitro 98 /239 (41.0 %) 2/ 98(2.0%) 11/ 98 (11.2 %)

Z8 SRIOBEBICEVT, —IRHEIHRORE G 1 RN 2 NffasiNcd 5 & Boh  OFREHE I F
AZRHRRICB O TERTH - fZgo £ MAASIEMBRE R C T AT 5 —IRHERGIE 1 FE 2 FEOEEE
tcfﬁ©%@®@§t—ﬁbfﬁ%%ﬁo~Wﬁﬂ%®%$%$ﬁﬁ%%%éﬁ,E%%KﬁiﬂtZH
falih SRR Ic AN T 2 28T 5 L3 EZHV, 1 EONMasA Hatching &, ERPicHR LT
T ERBZON, BREESEKELTEDONTVS, L LZOHEIREOHTEL, 4EID in vitro
TONMIEROHH & dish FicB 1) 2BEREICL 5 b0 LHAINFEAKR ETRHBC D%b‘iﬁ%’f‘%g’i
Hatching % trophoblast [3F¢E S % 45, WML OFE L IS0 b OB S e ds, T b 3ERKE
Blighted ovum (#i5E50) L7256 6DTHA D, 2% D REMD SRMICE %812 TORMEERORER,
AL DFEEIF DRI & BbN b, ARFFIG(E)FE K4 7 Alexander von Humboldt AHI D BhE %52 1 7,

FECHE -

1) Chida, S, and Mettler, L, (1989) . Screening test for mouse blastocysts as an index of
the vitality of embryos, J, In vitro Fert, Embryo Transfer, 6, 310,

2) Chida, S. (1990) . Monozygous double inner cell masses in mouse blastocysts follwing ferti-—
lization in vitro and in vivo, J, In vitro Fert, Embryo Transfer, 7, 177.

3) Yovich, J, L., Stanger, J. D., Grauaug, A., and Mulcahy, M. T. (1984).
Monozygotic twins from in vitro fertilization, Fertil, Steril., 41,833,

4) Chida, S, und Mettler, L. (1990) . Monozygote Zwillingsembryoblastentwicklung von Mausemb—
ryonen nach in vitro und in vivo Fertilisation, Reprod, Dom, Anim,, 25, 173.

5) Hsu, Y. C. and Gonda, M. A. (1980). Monozygotic twin formation in mouse embryos in

vitro, Science, 209, 605.
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A MECHANISM OF IMPLANTATION OF RABBIT FERTILIZED
OOCYTES IN VITRO

Bt R, @A F-L AR ME. BEix &'
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BHERAFERARERE, BHALEARS
1Department of Obstetrics and Gynecology , Fukui Medical School.
2 Fukui Prefectural Animal Experimental Station.

B :AF, IRERCHSVTCEREEOEAIHIILLVEDOIH D, &7
OSSPV EEERAEEREEICHEATDIELLECSL DT, FEANEMRBORM
HELPHESETLEBENGENE T, EREATHRIDCEFTEC@ 22" B
BOZMOMEERSFERAELCPEERZECHRARANTHDEEFZX, F
HETCIZERFROEANBA DI LZEFRPORRTNHNRECHBARS (
ECM) 250\ TREILE,

BE - RRZAAXESIE., XEZCGI/2BHCHELBE, REMBOKR
REFRRICHLE, BREIS5%CO, 95%ZEATE L. HRAIIX WHF631 (
Waymouth : Hanks : FCS = 6:3:1) ZRAL., COZHTT3I5mMmER
mEE<ThREDOER. B, 2 LOBEZHERLIEC, ECMEIBZEEIS -SSP
Engelbreth - Holm - Swarm EEZ/S5HEHLEZEEER S ( Basement
membrane extracts : BME ) EEHEULTHERLE. O—-FT 1 VT HER
(1) EHOm A ZEELEIERD. (2) EHEOESz2ZX{kIED. (3) EHOER
EEZXLIEDID3IIATRILE, ERRBEOREERICEZIDIEZBORTIR
BEOBILCKUTERABREE(LIERITLE,

BRR:Obh0-)L, AO5S—4YVGEET. BME GETOBEICREOEEXRY
mELE (B1) o BME GETTORERIREFENEIRERB ELTOER
BT —HLE,. BMEDESIRHEOREVLPERRICEBESXD2E00DD
VhD-LICHEXRTHERGEZIGH OEZ. BME DBREBECEFRLOHMBMERS
2. 25 -50mg/m OBREBECERBESGELL, ERAEBIrREORE
REXRCEZIURERTIDE., BETREOREID1/4—1/2THEICEERZ
RESICE (B2) . ChSOXHTT61I/2 HORRRKEEERT D& . BME
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Rate of Attachment
Rate of Attachment (%)
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Culture  (hours) Height of Culture Media/Diameter of
Rabbit Blastocyst
K1, BREEERCET K2 ERABRCBEEZREX

NOBMELTCHREIMHMRETEAMLEXTL., EHFRE, B, AHERR.
E®, FABPER. RERLREOBERISIFENEOGFERBLTEESIAE,
EZX  EFKOBUORAT Y I THIREOERBCEEER TSR ERAFELT
@Bz, POBREOQLELHBLTVWDTE S TIESINTE, BIRTUEKRE
EEtERDENERBREDEOD, FEARLIRERIPLHRROBREKRERIC
EO2THRNEHBTRDDIENND, »EFHTREBVTHMETRINE, BHRA
BEIXREERABLLE, ERSEOYREZRKEICEZIIRER. BREKEZRESED
WRITBDERDNSBHISCRHEIDIBESHDIERDAL,

X# -
1) Negami, A.l. and Tominaga,T.: Gland and epithelium

formation /7 vitro from epithelial cells of human

endometrium. Human Reprod., 4: 620 ( 1989)

2) Negami, A.l. et al. : Culture model of human endometrial
epithelial cells. J. Clin. Electron Microscopy, 22: 848 ( 1989 )
3) Negami, A.l. et al. : A study of regulatory mechanism of

huamn endometrial epithelial regeneration using an /7 vsifro
culture model. J. Fertil. Implant. ( Tokyo ), 7: 196 ( 1980 )
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Amino acid sequence of a peptide fragment recognized by
a fertilization-blocking monoclonal antibody (5H4) to zona pellucida.

RAIET - HLavE - FUES - BETE=
Akiko HASEGAWA, Miyuki INOUE, Koji KOYAMA, Shinzo ISOJIMA
RERMAFERABEEE
Department of Obstetrics and Gynecology, Hyogo Medical College.

BeY . WIABMOINE LY < BHHFICNT B HAKICIROZEEEERANS Y, $£T 2 BHEL
B NERFLAFEERIRET L2 LDD, TRBHEEEHWTRIET 7 F > 2 B%T 2 HRNT
bhT5 2 B2 T R BHSHERS (IP1, P2, IPS, IPL)MIP1LIP3LIPAIct hBIE L 0
HBAEPEEL, O 3IRMCHNT BHRY 7 O0—FIUHHRIC, b METOBHEADRS % HEYT
SIERANS2 2L 2HELE D . L NEFOBHBEAORSEHET B ) 7 0—F Lk (5H)
ZYERL, EOMNIGHREAIPLL IPEEAEOBHERSCHET 2L 2 RELE D . AFRTE,
SHAN'EIMT B RTF RIS T AV M RIPAD S BBEL, 207 I ) BEFICD W TRE 210 k.

FiE: TREPHEETO0C, 3 0 INEIEL TRIELL, Bkl o F%YFSDS-PAGEIC & V) ZP4
(MW:23K) % BLBEL 7= , 100 g DZPAEHEICH L, Endoproteinase LysC 2.5xg% = idtrypsin 1 ug#
A, 837C, 2REMAET 5z LIk YBIAELE. 2h%0.15MN) 704 OE % 01557 k
=M UIVTHEEHLL ZHEHPLC («Bondapak C18)ICAMF, 155~60%(1204) D7+ b=k U VE# E
RARTEE UL, SHUCKT 2HFEHORIIZ, 8757V av%a—F4 YNy 7 7—T100
BRRU TEBELISARICTITo k.. N-RRH7 I ) BEFIOSHFEHERY -7 V¥ —Ic & ViFo
.

R . Fig.1-alc/R$ & SIS, Endoproteinase LysC ZLEIC & v MFA{L U EZP4iZ, WAEHPLCIC LY 4
DOE—ZICHEEH, SHAL OFIGIEPIIICc—& L TREEhi=, PO(2UIZOI hFS A L=t
(Fig. 1-b), N-R¥I7 I ) BRFECS % 79 5 L Arg-Val-Arg-Gly-His-His-Gln-Met-Thr-Ile-Arg-Leu
-Ile-Asp-Asp-Asn-Ala-Ala-Leu-Arg-Gln-Glu-Ala-Leu-Met-Tyr-His-Ile-Ser-DERFIME S h7=. SDS
-PAGEIC L YPII D FEERD B LTKTH ok (Fig. 1-c). —F . N FY VABEIC L YBALLE
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IPA% , WAEHPLCIC M T@BhEPT @
(Fig.2-a) OF S ) MEFIREAE
¥&®, Leu-Ile-Asp-Asp-Asn-Ala-
Ala-Leu-Arg-Gln-DEFINES h,
Z OECFiZEndoproteinase LysLE
IPAD BB S W ETKDO12BE B BH21E

(b)
(©

o
o
a
T

Absorbance at 220nm
o

1
HoRS L BL2Ic—HLE., ZDR 1@5 -
7F RiFSHAIC Bt e 3, - FRIE5K 0.5;‘;“
) - (T3 L 3
T&‘Dt(Flg.Z b). 0 : OE o .
401"Ime (mln)60 Time (min)

ER: 408, Rl 7 I ) BB
MPHEBELE2DDRTF RIS TR
Y M(TK, SK)DLLEEARD, SHAD T
N—TERFIITKT S5 7 A b ON-K
ViRl (Arg-Val-Arg-Gly-His-His-Gln

Fig. 1 Reverse phase HPLC pattern of ZP4 digested with endoproteinase Lys C

(b)

o

-Met-Thr-Ile-Arg-)ICEET B & £ peakil A
REEEEhE, COFIBEAO L | oo | ¥
RIFREFERT sz LY, § | ™ o

WET I F USRS Bz LA 2 e - gt [
ThE. Fr, AENATO—T% P -hlb b J 2

30 70 80

50 .60
Time (min)

YERL, c-DNAR AV U —= U 75
pIlicky, BHFEREORE . '
Fig.2 Reverse phase HPLC pattern of ZP4 digested with trypsin
FLURIVTORARRBIC AR o=,

3k

1) Sacco, A.G.(1987) Zona pellucida: Current status as a candidate to antigen for
contraceptive vaccine development. Am. J. Reprod. Immonol. Microbiol. 15, 122-130.

2) Henderson, C.J., Hulme, M.J and Aitken, R.J.(1988) Contraceptive potential of
antibodies to the zona pellucida. J. Reprod. Fertil. 83, 325-343.

3) Hasegawa, A. Koyama, K. and Isojima, S. (1991) Isolation of four major glycoprotein
families (ZP1, ZP2, IP3, IP4) of porcine zona pellucida and characterization of
antisera raised to each glycoprotein family. Acta Obst. Gynaec. Jpn. 43.(2) 221-226.

4) Hasegawa, A. Koyama, K. and Isojima, S. (1989) Production of monoclonal antibodies
to the zona pellucida antigen (23K) common to human and thier inhibitory effect on
in vitro fertilization in humans. J. Mamm. Ova Res. 6, 53-54.
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Isolation of the colony derived from bovine embryo in vitro fertilization

EX £, 8 1. BFELEB., EXEZ
Tamotsu MASAKI, Zae young RY00, Shichiro SUGAWARA, Junji MASAKI

RIEKR%FRFHREEEHN T EHMFRE

Department of Animal Science,Faculity of agriculture,Tohoku University, Sendai.

<H#M>ESHBIEZZ LA F -2 BEHRKTHY. BZFEAFORMEIPREBNES
THD, 2RO — 8 —FFT4 7 FCEINBEOHEZTFICHAMNMAB X 2R X E
ik, RERAEBEATHAE., S AZERAERTZIZLHTES, 2. EHMARSR
WTFAZHNTERE, TOFTHEIOCHEDEGFA2UE SN EABMADOEEN TR LS 5,
COEMAPAREZICLAIRNE, AERHBBOEMN L FERLED, GLEFMDEINHF
N3, LAL., voRUNOEHMIcBIT2ES#BOBZIcBET3MERMZIL L. HMESE
TIENLZAY—BETHEINRTWAIZBE 20w, AETIH. TESHBOBIAEHM L
LT, 2ilafiproitBRBOFRAZTHIFLee 7 ARERMEFHARLEOZEERMFICD
WTHEILA, F72, 8B AEEL CH2ICHGinnner cell mass: EhMfatE) lchk T
Hui—4h 8L A,
< Kk >feeder layere UL CH WAV Y AR EMEF ML, BERISHBDIRR YT 2D
feemonBEELE, 2, FHRAZHE I WETEARBRSEIDGAEENHOIR
SRELEZMBWFER WA, BRI 7240 —~n) B2 EN T B
ERCIHARKI@MFToOTY ABEMREFMAL e, 2HBE» o MBRBEITOTHEN
THERZEZR W E, \"BXH::)ET%TQ Mpalr., v4 v A2 o CTHUMZTeeder layerd (¥
HItHwWE, BREATFT - OoRF. EWHF AR A%, feeder layer L THEL. #A&.
I, aoZ—{Licow T, EEEHOOMEN, TCMI9) R UEEEBE(IT.3°C,39.0°CHro &
FRE LA, F2. 2 -16ABONRIE. DDTATE K2 oMt A2%, HBr0HRTEE
BEDEZEZIZO>VWIHRKDOBIT AT 7. Rz, HEROFE I THESREICME MY
Lo THRBEE., BU feeder layer L CHEEL, oz —fLiz oW THEL =,
<#EHR>2-16HRMORESEEL 2L &, BIRKEsMLE, 2O &2, 4R OHK
Bommraohrzy, 8, lcHfagicix@mL e A2, BIKAESBIE 2%, SKE
IDHELALSIZE, 2. 4. SHRHEOFTKR T2 -SHOSHBEINBEI D, 10
BB TEIHLED 2, CHOOERBRKEK T, W DO IEfeeder laver& & L
EA. wIhoBgybiifiicoBErvaon i —fkigkEconn-i, BERAEREL S
EEIZE. COATF—rORMPEZIC LTI EEE o AN ~HOIE. HH
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BADREAS T, #ENMEL feeder layerE DESHBERUICHOF HABE IR,
M AstEEL 232 d, 2TOEBK T, RENKE L feeder layer e OEEMER
*wwmﬁmﬁﬁ%*ﬂﬁoﬁéiﬁﬁmgwﬂﬁ Hoh, RENAREOMERTICNDFE
272120 B OMITEEI A, 32 ERKICEDEE. WEEHET 5 TORM
ENa o, DMEM—37.5°CL<‘:1 IJT.5°CIKTIEELE T » 7~ (Table), T L 2 1CH% B A

LCHEBELEASESR, [CMchkT a0 —%155,

Table. Effect of medium and temperature on the attachment and outgrowth of

bovin blastocysts in feeder laver of mouse embryonic fibrobrasts

culture timeChr)

medium temp. number 24 48 72 96 120 144
) of
blastocysts A G A G A G A G A G A G

DMEM 37.5 10 2 1 2 3 2 1 4 4
DMEM 39.0 10 2 1 1 2 2
DMEM* 39.0 11 2 2
TCM199 37.5 10 1 2 1 2 3 3
TCHM199 39.0 9 1 1 1 2 2
TCHM199¢ 39.0 12 1 1 1

A:Number of blastocysts that trophoblasts attached to feeder layer.
G:Number of blastocysts that trophoblasts attached and grown to feeder layer.
%:Supplemented with 3% IFCS only.

EESPHBBUOBERVICMOER WA ZBRIZIZ., v AKRERMFHROEE. &
oM@*%ﬁ@f@%ﬂ%iuL%mhfhé%ﬁf%ﬂ%f&%;k%mbfho@\
ESH BB A OEMP L 205DFCSAEMA 2 HEN. EDBLTWIEWR D, F72. KER
OEEMEORET. BERIDLTLAEERE IS ELT I I LATREINE, F
Z.ODMEME 199 OLE S, ChooMicHBEREZRIRO N B> A, BEHIC
BEMEL ZREMMAR W EENS L, B L TMEMDED EF@ L Z LB LNITH
2 o

AEE B I (M4 RS L. ¥ L\ feeder layerECHEL AL Z A, IS0 — %17
HZEITHRMILE, v ADESHIKIE., MBEICIA LRI AR EF DR NEOHIET.
AN —3MBOBRPIAHECROED LASERAFE O T WD, LML, gEFLGH
Fapns—d 0L BHEE o TwWhhok, FA B0 —-312THD.
JUuD—FEOFEFIIOVWTIEXS IcREEES B,

el D)
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Effects of the colostrum milk serum and serum in the culture medium
on development of bovine oocytes matured and fertilized in vitro

W 2 S PEE - BT - R

Hitoshl YAMADA. Nobuakl YOSHIBA. Yuko MURUGA, Takesh1 FUKUSHIMA,

Satitama Perfectural Livestock Kxperiement Station

HEY o RN DR RGN T O RS - ARSI, ISP mE 2R MUEE VST
LN, FOHMT ZMEOFEE P OFIEEIC LY, WREADORAERICENHDZ LN, G150
T3 Y, LRAEIIDEALLTZRICIE. WIS 2 I K Y AWRIE. $RY BICE U AIIAERETH
DHEZPENRE SN TND, €2C, ARBRCIE, FHALE CAFCMS) &, HONAERINH Mg
(A FD S| & AN SEIG OB - FAREICH Y, RBIEAOREICKETHEICOVWTRILE,

SR 2 BODAGIFLILE DFRBUIRS) S HYEICHEN, 3 BOMINA BN H I ORI, BADD
FEECHEDE, #RUE2BOCMS, 3EDD S, KUF4ME CAFCS) id. FhFHL6TI0
DHEFEBCALE Uz, RANSEIE DR - FHERHIA ORI L. tBRE. 10%BRX & LE.,

RIKAGIAE, SBOD mnEA ¥ /NI SYEF#CWBI L. SIEMBOME D BE 2 A BV
ZHA L2, R DOREETHIE, 2onM HepesABBTCMI99 (FSH 0, 02Au/ml  E. lee/ml) 2 FHuy.
LU~LLBGEI RS U Tz, SIS RBREE DR - FERIHIIE, Glucose& acetateZBRy /= 25mM
Hepes#R@TCM149 ( GI1BCO, 88-0066AG ) & B =,

FEBALELE,  IBHODBBHIFED SFSH HOE T 2 M. 100MA 7 = o >/ fNBOME C 2ABE 45, Horos
FUREERY, 3ToX10v/nlICEE L=, FD%. 10ul/nlA)NU U AIBSA-BOM CHRUCHH UL, 15 4>Fams
BRICIIFEHALE, BUSHORRT B ICHAERMICHB LA, 96 BIEEIC, EXYFA ¥ VHIEIC
KUNNLMMEEZRE L, SHRRERITRDE, ZOHRBEE/Z L ICEER /L. "IIHEE
TR DORAE & RRFICEE L=,

FER : CMSHEE DSHE. CSHOLSE®E WREADHERE, &K— LICRTEBYTHS.
SEERIE. 92 L0 THERMEECIEEZE RO SN2 DEN, LWILERINX T2 7~65, (%& K

-

83 _



HELINFFE (J. Mamm. Ova Res.) 8% $15 199 1444

WHTH Dz, CMSHEEWRMX D438, 49, 8% (211/424) TD SEE. C SEEE FAL RN S
Ao, BRAOIAERIT Y, 9% (42/424) 2072, CM SEELIRAIIR D4>2I2R T, 38, 2% (136/356) TR
BENIADFELERILO), b (2/300) LABOBMECH D=, D SEETHL WBMIRKICHA. 10%FRMIKIC B0
TR - BN DRBAERMNE N D=, (65, 9%vsT2 8% , 14, 8%vs26, 3% ) F0 > & 28HT. 10%FAN
X CHBRADOREERICHEE 0 00) ABH BN, C ST, HWRMRIC A, SEMRKICH
WCSHIAD - MBI DIERANEG N DR, | 48, Thvsdd, 6% , 16, B%vs23, 9% ) 2D BINE., SR
IR C B ADIEERICH E A K0, 05) RBDHSNE, FEDSHE - CSEEEBICH - 1WRINK
ICHBNC, EBBIAORESICHER - O NEICHEE 040, 05) BED BN,

HE WP HFLILERIIREE,  ERAIEE & FAR 7 BRI & 41, FLINED 9, IR FR4:
LEEZ &, FYAILE O RKBSN F OB - BAERBIHHTEZ DD EA DS, 10%h 454
PRIV LS 2 ARINEE,  Sh R IERMERC AN T, 20585, IRBEAORERDE L, N
Ifi#g & UCHRERRD B E,

Tabie [ :Effect of serum concentrations upons in
vitro development of bovine folliclar oocytes

fertilized in vitro.

serum No. of % and (No. Jof developed to
Group (%) ococytes 2cell= 8cell=s Blast
CMS 5 424 65. 3(277) 49. 8(211) 9. 9( 42)
10 356 38. 2(136) 26. 1 ( 93) 0. 5( 2 )
D S 5 8 84 65. 9(583) 52. 3(462) 14, 8(131)
10 791 72. 8(576) 61, 8(489) 26. 9(213)
C S 5 755 60. 8(459) 48, 7(368) 23. 9(181)
10 1242 65. 0(807) 53, 6(666) 16. 6(206)

CMS :The medium was TCMI99(25nM HEPES FEarle-salt)without glocose and acetate
SCHR
WRIEE - BRBENISC - /NRIE= - PR - NI « SN F- O 5 & DRSS
&BA3ME. Jpn 4 Anam Reprod 33, 173~180, (1987)
JABJIBUR - A — « REFURR - FHMGE 4 97LILE 2 B0 U 2RI & B4R &
OBHHBIR. RH ARSI IR o8, 4% « 44~46, (1989)
3 ) BARET - RSN - FECR - RIBREE - SHERIK U U SHEII O IETHTIRES R & MR SR
AERA D (~8H HICEREL U 72 118 2 & RSN T ORIERER. R EYIHE. 218435 : 119~123. (1982)
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Developmental potential of chimaeric embryos produced by aggregation
between parthenogenetic 8-cell stage embryo and ES cells
kB - MBESE - HR B4 = - SHEE"

Tokunaga T., M. Okazaki, T. Furusawa, T. Hayashi and Y. Tsunoda®
HASETE DRHEEF- " EERFE BFER
Central Research Labs, Nippon Zenyaku Co., Ltd.
* Faculity of Agriculture, Kinki University

frH oD S MBS HEEO SR | HEARBKICRETE N VHARER L EE S ¢,
SREEROBEBEDSERT I BESHTFEE TS, AFETEOFESRLOY
RUBESEIAS A SEREE L TEATEOAEIRN T 2 BT, BAREEE K2 b &
U7 ESHIBF A 5 OERERS, ZOREMNER L7,

WS X O

BSHIIE & ION : EBRIc it U 7-ESEIIAFT/1id . B2 icft->T F . (CSTBLCBA) %™
ZEBEN ST LHBETHO . XYRHOEEKEEE L TWS, £/, in vitroTZ4E
PR, BESEASHRELELTEY . ERMRIIF A 52 HRT 52 E2H S i
INTVW3B, £, MWL LTF , (C57TBLXCBA) B ARERINS REFREICLDE
8L 7P EsERaBE (10D % AV e,

w75 8 MNIEE | ICR BRCHE < 7 2 I PHSGH & TXhCC % 5TU 9 48Ks IRl < 12
PR LB EIBES LR & 4T - 7o hCG EESHE 1T-18B5RIE ISR £ 4 L. H2uerhTOp
ERAEEEL TREEWEERL 7o WEMBAN VL EORIENETRLS ) —
LEABNE BIcE L. TRTT SRR CTHARENRES X2, DT, BTRE
W16 T3 EHETH. 1 b H5 YV BAES pg/nlEmML NG BdcH L, 37CTH
BSRIEE 1T » foo MK T %, N6 #T 3 EZEH L CHEMNLE BICH LT, 37°C, 5%
00, , ISKEROBEABNTHEL 720 3 HEIOREIC & - T 8 NI RE L - IE% 25
LThz b LTAVE,

EAF A SR : BHO I, BOALBToEal—s—2AVWTHAREHRS
MEBE (P) OBWELE —HAv b L. CORY v b5 10~15EDESHRS 5 41
EOICH #EMRECEA L foo fERI L A BAE B2 104t L CERIA~ O RERE T~
x5, BoNLFRIERER L CETEEREH~, £/, HBE L TZHPER
8 FIAMIIE (F) MV CEABORE AT - o

g o=

HEOHERELE IR L, P LESHEOEAT A 5 KO ERMA~ORERE, F LIS
QM. PEICH BLUF LICH DEAF A SIS 5ic P ORBMEA~DORERD LTI
BLTOLbEBICEN > PEICH BELUF ELICH OEAFASTSRHRORERIEDL ST,
PPLICH ODEA+ASKEP OBRBIAORER L HAERICEVEER Lo —H.
FNFhOFASHHEROBRBUOBHEABOEREEEZ2ICR LI, FERAMELLE
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AICRESHEEICN OVWTHhOEARL, S BEFOIEON, FASAKLERIIE SN,
Chicd LTPEARPELAGA, ESHEEARTRETFERL I LB TEREN -7,
T, I EAKRTRHOTH] HTRBPEINFATETFOEONT,

£ %

PrhrAbELKESHIAF A SHEMERL, ZORERNEZERLLUOBHEARICL -
THNz, BEABROER. PRICH LEAT LI LICL> TREENRE LT 54, ESH
T ZzoERHMBRIADONT, RERQILLAKT L, BHEABROERE. P LESH
BPOELEFATENSBLEFEEAIENTER -T2, CORKIR, BARLERT
RS ) L DOAREEIC & - Tplacenta®yolk sac’i EDRBABEMBORENRLTH 512
wPrmesns, g0 THE = 1

Mg L HAREROESF AST
3 SZXEHA R O — ARG A
BcFEE L. RORBEEZXIFT S

LEZSNBN., ESHlEZ RS

DB EEENICE SS9, ESH
JaE 2 SHEOFEAE TR X MREHEK
DREEAEBICEKEL TV B L
BINhb, &if. SEMEHFIL
THIAEEERE R M E LS
&, ESlaF A o EOoNA T &
s sncus,

—F. ICH EBAREROF £
SOETFEERIBD TEWVA,
Zhid. A2 MRICE#ENE
Fichbnnuwicn EEZL o, ESH
HMOBETHIORORT 2 ET
b5, £12. FATHICEB T HESH
fa o 4345 A AR FEMICRET L 720,

51 XX R
D fEREZ - mHEERE. (1989)
KEERE 35:173-178.
2) Tokunaga and Tsunoda (1991)
Rt
3) Tsunoda et al (1987)

Theriogenology 28, 615-623.
4) Surani et al (1984) Nature 308,

548-550.

5) Nagy et al (1990) Development

110, 815-821.

In vitro development of chimaera embryos
between ES cell or ICM and parthenogenetic
8-cell stage embryo

No.of embryos
developed to
Donor cell Host embryo blastocysts/
No.of embryos

aggregated (%)

p 29/67(43)2)

F1/1 b)
F 41/44(93)

D 42/48(88)%)

ICM d)

F 25/28(89) °

P 58,85 (68)°)

P:Parthenogenetic 8-cell stage embryos
F:Fertilized 8-cell stage embryos

a) vs b),c),d);P«0.001. a) vs e);P«0.005.
c) vs e);P<«0.01.

£ 2

Postimplantation development of chimaera
embryos between ES cell or ICM and
parthenogenetic 8-cell stage embryo

Types No.of youngs/ No.of
of No.of embryos chimaeras
chimaera transferred (%) (%)
P & F1/1 0/127(0) -
F @ Fl/1 27/59(46) 22(81)
P < ICM 1/52(2) 1(100)
F @ ICM 16/44(36) 10(63)
P 0/20(0) -
F 21/39(54) =

P:Parthenogenetic 8-cell stage embryos
F:Fertilized 8-cell stage embryos
ICM:Inner cell mass
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Sexing of mouse early embryos by detection of Y -specific DNA sequences.

PEER . EAE R, MRER. AR R
Meiwei XIAN', Tetsuo KUNIEDA'?, Eiji KOBAYASH, Sadahiro AZUMA', Yutaka TOYODA!

WK ER AT EREE A 75 56
'Department of Animal Pathology, Institute of Medical Science, University of Tokyo.
> (B) EhEEAERTseET
’Imamichi Institute for Animal Reproduction.

HE . WAEOYRAMKAEICEBRERPHETER L ECBEETAEEZ LMLV O DOBEENLEETF
PHETHIEDPHON TS, b P TiRY REEHSREBEDRNT 2 & Y Jeta kTR0 4 & DOFIRIHE B
REXF (TDF) OENLBEHEELON TS SRYREFHIHFET A EVHEL L L ENTWE, $7-,
CORBICIBFHRE MG T2 LEXONIZFYRIETOHFAT HI XML TS, ThHDEEF
RIBFEOBH CHBFESNTEY . =7 ATBVTHSRYS & UZFYRIET L HEAND & 5 Sry&{ETF |
BLU20ODZRIETF (Zy-1. Zfy-2) D PHEESN TV 5, ARFETIR NG OY Rtk F AN E S
F % EFIHFRK 2 DN A D1E H: T % Polymerase Chain Reaction (PCR) # ‘¥ 2 Hw TR+ 52 10 &
0. = AFHEOMHFI % AAx 7,
7 . CSTBLIONDIIF L BIOBR - YR DT % AV 72621 & 015 5 17224550 % Whittend 31 THE3%
L. 2Hifah 6 EEROESHOMPK L v ize —3MOETI: 2 MIFHI CTH H DEIER% 58 L. TarkowskilE i
Bo THRBEEARLERL, HESTET > o BRIBUEOHICP CREIM L7,

<V ADSyRIZF. ZyBIGFOEHERFICET X, 19merd 525merDF ) TX 7 L AF Kbk bS5 4
Rk FEA—DERE B SCHTEL2HMER L7 720 3 ¥ bu—)b& LTX Ytk Lo Dxnds3 &1 FHE
DEFNCOVTH AR 2O T T A I — % BB LT FRFICOVWTIMID /54~ -2 HWT I EB DO
B2V, SOREDEWMEAMNO 754 v — %AV C2EHEDHERE4T) 2EP CRELTo 72, ZHIE IR
94°C60%), 60C150%, 72°C1508 T304 2 WiT o572 PCREWIZI % 7 H T — 25 VI TERKE D,
TFVIATUTL FREICL DR LI
MR SyBEFBLIUZHEETEMT A LD 754 v—2 BT, #BL U~ Y A ICHETADNA
KOWTPCRERIToETAH, WIhb BT Y AHEDDNADATHM LT AEFISRIE S ND & &2
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Bant, s RIEIZL Y 10fHE
WRSN, 8610, 2EPCREICL Y, 10EUT BMF 123456789410

DM HIET 5 RODNATY B & ¥ HEFIZ R Sry
WLED Z LRSI N,

< 2AOHHEE AW T, LEROSyRIZFB LU
ZyBRIETHT B 2EP CRERTFR o2 L T A, Sty
BIEFICB WV T14Tbp? . ZHEEF Tid199bpB & U
217bpD B8 & ¥ 2 ELFIAS ¥ L500 JE TR Ll 5R
h DIECTRBRIE ENE D 572 £ NICK L Dxnds3i& 1%
FREED110bpDEFIZE T DRI S Ltz Sry# R
FORIE SN E L ZHRIZET ORI E N ERES
K3 L7 RICEBIGHTIC L RSN 72E % A
WCERDPCRERTo &I A, SyBIETF &2ty
BIZFORBRBYREEDFEEL—RLT0HI ER
MR NI, LEOHRLY, SyRIZTF L ZYRIETF
xR e L7zP CRIEIC & ) = 7 RO HHI 7 2
MHETH LI L P RIToNT,
ER . INITI I BIUTYRATRY $ufatk b
DEBEREI% PCRELXAVTIRIET AT LI 4l

(Fig. 1) Detection'of Sry, Zfy, and Dxnds3 sequences in mouse

HRE DRI R AT RETH B = L HHEIN T\ b, L morulae by PCR method. Left arrows show the amplified
, e fragments. Lanes: B, blank; M, male DNA; F, female DNA; 1, 3,
ML, b @}iﬁéﬂﬁﬂ ‘i_‘%ﬁ ﬁ"’gé@fﬂ(—t [ ﬁET 4,5, 8, and 10, male morulae; 2, 6, 7, and 9, female morulae. Left

Z) P d Lb BB M RMEASE 5 LT e and right lanes containe DNA size marker.
AFETRYRBE OB —DRENBETYNRETHIIL LD, L) BELHFRERZEL I L 2TH
L L7 $72, SyRIZFS & UZREFIMILEOER CHRFEIN TV L0, ERAEZMOBY ~
DICALBHTHHEEL D, SHLKXAMETIH, 2EPCRECLVAHTRICBVTH S/ 24 ) E—nf
FIOBRMDTRETH A EXE, LY, 2EP CREZVUHECB I 2HENEFIORE AR LTETSH
BT ENTRBI NI,

R

1) Gubbay, J. etal. : A gene mapping to the sex-determining region of the mouse Y chromosome is a member of a novel
family of embryonically expressed genes. Nature 346 : 245 (1990)

2) Mardon, G. and Page, D. C. : The sex-determining region of the mouse Y chromosome encodes a protein with a highly
acidic domain and 13 zinc fingers. Cell 56 : 765 (1989)

3) Saiki, R. K. et al. : Primer-directed enzymatic amplification of DNA with a thermostable DNA polymerase. Science
239 :487 (1988)

4) Love, J. M. et al. : Toward construction of a highly resolution map of the mouse genome using PCR-analysed
microsatellites. Nucleic Acids Research 18 : 4123 (1990)
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Effect of ovulation on sperm transport
in the hamster oviduct

FEE HRY - T.T. Smith? - HIHE RRE®

Masao ITO, T.Timothy SMITH, Ryuuzou YANAGIMACHI

BAARFES A #5252 (Dept. of Hygiene School of Medi.,Nihon Univ.)?
Worcester Foundation for Experimental Biology?

Dept. of Anatomy and Reproductive Biol. Univ. of Hawaii Medical School®

(B8] NAZRZ—IZBNTIZFEORE L HEIAE L 7 SERITh TR Y. M EIENIcEEI NS
BOETOFRE IBEIOREIANES < £ TIBHTICE > T\, 2L T, JEIBE 3L IZiE-> T —8
ORETFHINERAS T LR L TS5 T 5 (Yanagimachi & Chang, 1963; Smith et.al, 1987) . JVESRED
DHENRTIC SRS NI BT OBt L Rz L T\ A 2 2 id~ ™ 2 (01ds, 1970; Nicol & McLaren, 1974), 7+
¥ (Harper, 1973; Overstreet & Cooper, 1978). 7 > (Thibault et.al,1975). EJLE v b (Yanagimachi & Mahi,
1976),  w b (Shalgi & Kraceir,1978). t*Y < (Hunter et.al, 1980), 7% (Hunter, 1981) ZEDFEICBNT HER
DoNTWNB, UL, BHEERFOBEBEL DL DICEAINTNSD, FOXA=XLTHSPIZEINT
W2V, AFFFEIAE T O FESEN ORSENC &3 T HEINDRE 4B S 212§ % B TOsuperovulation,
@precocious ovulation. @ovulatory productsDYIENDEBARALE. D 3 > DA FICBIT AFETOHENC
DNTHETILbDTH 2, [F5] feldy : s ) 7onaxy — (Mf;2-3. i#:4-6A4) T 2hs
DOHEFIEL < 4 HOMERA%E L. Day4d18:00-19: 00 FIEASERIAL . Dayld00:30-02: 00hiZHEIH 3 25
PoFEEENT. OBTHENC XIT S EHEIIDEZE : DaylD10:00hiz P M S301UA L FiES L. Day4dd20:00h
D OINREREL 12 RELHEERL 2% 3% 3. 6. 1205 CER LIPEOEBA B L 2. OETO%
BN %IF  precocious ovulation®DEZEE : Day3dD14:00hiZ h C G25IUA R FiEEtL. [EH™20:00hAh> 53043
RBEL 2o —BRDZN—T W BN TIZEICIA T, FERHCRECS 02ROl & D L 74P F ARV T
TERIATEEZRL 72 (20:30h) . 2N SOMEERE. 3. CEHEITERL. INEOHBAIERL 2. O
FOENC KT T ovulatoly products®DEE : Day4D20: 00hA> &30 EAEL L 722> TC . ovulatoly prod
uctsOIFENDRAZAIET 2512 a) JFERAR LROsEE. HBWIE b) Technovit DBHFIRENADIEA
ZfT> 72 ( 23:00,—HF 03:00h) . CHSOEA BRI CREFRL . INEOHRBIAIERL 2. BIEOR
iE : IMEOESHIF % (10u) PER L. JNEPIRETE0% BEM8% T Clntramural Isthmus (In.I.),Caudal I. (Ca
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.1.),Cephalic I. (Ce.1.),Ampulla(Amp.) D 4FLACHT TEE L2 BEEIZAF. A BER. GefldSchiff's

reagent & Fast Green F.C.F. TiT- 72,

HEIEHRE L 7254 OIVE N OB F I AN ORI B WO T L BARHEIERCLER TR TH D
Amp. AZEE 12BFRIC BT B Ce. 1.,

BT Ca. ..
B L VAmp. ([TFE
BHEIZHZNC L ARHIITRS
Ntz. £21Z hCGIT k- Thay3
IR ZFRE L 2B B B
JPEPEFRZTRLTze hCG
W2 &> TRANICHIERZEAR L 12
e DNEICRAYT 2 FEIE
BAHNOSEIC AN THRIC
Plpl ik, Zhid. ¥BTFOL
APFEHRTHLEENATNSZ
LIZBEAELTEY. hCGlZk
> THENAFR L GATLF
BRI AT AR IZINEA
DYETOEREIT BTN DS &
EEDOSRUMERTH > 20
PR AE LiofEERIC L > T
ovulatoly products®DUFEHN
DERAZMILLU 2R H2WE
Technovi t OFRFFREARFEAIC &
> THHR AR RRLE U 72
DIFEPREFE AR 3ITRT
BEROERIC BT 2IVEREKIC
£-oTla. I. &0 EFICELEY
DREFRITERICED L. [
FRICHEINERTD TechnovitiZ &
BRI TFOINE M L
HAAEEFET 2, LarL. HHME
@ TechnovitDiF AZINEN D
BB orEr 527,
ovulatoly productshS#E+ 57

ZFEIL TV BEBTRRI N,

[FER] & 1123

PMSG. Superovulation began at 00:30 - 02:00 h Day 1. (n=4 - 6 oviducts)

IBHFNEEEMIC B SIMERRE TR AR U2, 8
At 6 B
Amp. Tmﬁﬂ@&:ﬁﬁﬁﬁﬁw&) Shlze BT,

3‘ % *%Wb) Table 1. Mean number, (range) and distribution of spermatozoa in the oviduct and bursal cavity after induction of superovulation
with

Ce. 1.

Segments of the Oviduct

Type Hours

of after Intramural Caudal Cephalic Ampuila

treatment mating isthmus isthmus isthmus and bursa  Total

PMSG 10:00 h Day 1 & 3 12459 6548 17 0 19009

Mate 20:00 h Day 4 (91-28534) (245-8467) 1-7) (337-35064)
Control 3 7360 3346 0 [ 10706

Mate 20:00 h Day 4 (2322-11754) (1839-4605) (6255-16256)
PMSG 10:00 h Day 1 & 6 15704 19640° 22 72 35352

Mate 20:00 h Day 4 (7336-25210) (7517-27477) (0-4) (1-28) (16597-49531)
Control 6 8745 10323 1.6 08 19070

Mate 20:00 h Day 4 (3896-12237) (6762-15343) (0-3) (0-2) (15157-22635)
PMSG 10:00 h Day 1 & 12 4095 5427 141" 1820 11484

Mate 20:00 h Day 4 (3660-6178) (3968-11966) (42-236) (1834244)  (6422-15954)
Control 12 2034 4807 78 9.5 6860

Mate 20:00 h Day 4 (181-5239) (629-7484) (2-18) (8-14) (818-9804)

* Significantly different from control (P<0.05)

Table 2. Mean number, (range) and distribution of spermatozea m the oviduct following mating or mating plus artificial insemination

(A.L) after induction of p lation with hCG. P ulation began 14:00 h Day 4. (n=4 - 6 oviducts)
Segments of the Oviduct

Type Hours

of after Intramural Caudal Cephalic

treatment mating isthmus isthmus isthmus Ampulla Total

hCG 14:00 h Day 3 & 3 03 03 0 0 0.7

Mate 20:00 h Day 3 (0-1) (0-1) (1-2)

Control 3 7360 3346 0 03 10706

Mate 20:00 h Day 4 (2322-11754) (1839-4605) (0-1) (6255-16256)

hCG 14:00 h Day 3 & 6 205 1003 0.7 0 1208

Mate 20:00 h Day 3 (0-691) (0-4021) (0-1) (0-4722)

Control 6 8745 10323 1.6 08 19070

Mate 20:00 h Day 4 (3896-12237) (6762-15343) (0-3) 0-2) (15905-22635)

hCG 14:00 h Day 3 & 6 6884 10174 35 43 17065

Mate 20:00 h Day 3 & (455-17122) (3902-14522) (1-8) (0-13) (9497-22751)

A.L 20:30 h Day 3

Control [ 05 [ o 1.0

hCG 14:00 h Day 3 & 6 (0-1) (0-1) (0-2)

Mate 20:00 h Day 3

* Significantly different from control (P<0.05)

Table 3. Mean number, (range) and distribution of spermatozoa in the oviduct after ampullary ligation or Technovit injection into

the bursal cavity. Ovulation began 00:30 - 02:00 h Day 1. (n=3 - 4 oviducts)

Segments of the Oviduct

Type Hours

of after Intramural Caudal Cephalic

Treatment mating isthmus isthmus isthmus Ampulla Total

Mate 20:00 h Day 4 & 12 2539 43 0 0 2582
Ligation 23:00 h Day 4 (564-4719) (1275) (639-4731)
Control 2913 2026 34 200 6158

Mate 20:00 h Day 4 12 (2197-6765) (1064-2828) (15-58) (63-354) (3643-9686)
Mate 20:00 h Day 4 & 12 2388 2913 1 8.7 5324
Technovit 23:00 h Day 4 (1993-2954) (1248-5097) (3-26) (216) (4399-7357)
Control 12 6040 8601 18 25 14686

Mate 20:00 h Day 4 (4544-7369) (5850-11243) (9-33) (16-38) (12009-16147)
Mate 20:00 h Day 4 & 12 3129 4029 19 59 6988
Technovit 03:00 h Day 1 (1138-5280) (2308-6914) (448) (21-163) (4510-12232)
Control 12 2509 4714 36 84 7342

Mate 20:00 h Day 4 (461-6988) (1311-10692) (12-59) (28-185) (2006-17767)

" Significantly different from control (P<0.05)
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Development of the human in-vitro
fertilized eggs to late blastocyst.

£ B, Z¥HE. gHF #.
o . ARFE

Yutaka SASABE,Yuji ABE, Akira USUI,
Susumu KATAYAMA,Harumi KUBO

RAKEE L E —EHAAR Y R

Department of Obstetrics and Gynecology, Toho University,

School of Medicine

BAY (b MMEAZH-RBH (IVF-ED OBNMMNERIERZI LV DONH 20, € FIVFRHE
SRORERBEEHMCBSLEREE RV, SE. bhvbhXIVF, /K » o B R &R
EFEUADAILVWEZ L NRORELXBEFMICBB UL, /2. 8% HTF,HanF10)I1IC K 3
REEOEXRHLE., B0, CORBERLIVF-ETROLER L OHBEERFL .
F UBOIVF-ET,GIFT 0 J S ACBREEZHEEED I L. MIBEAFEZ L. BHEIHEIIE
AN TESE. AV Ix—4aK - aVvEYRrLE-2T, ZORBVWHAEYEIL—EZHT
WB2EFICIRY LREMO D ICHERFLAREZESOH LADEREEEANOI4HH
HICBWTRISEELR AL, RS SaAHEEEFPH X YGnRHa (Buserelin)900 u g/
day 5 long term protocol ¥EM L. 14~16H#1C hMG(300IU/day) B4 L 7=. hMG
PI%4#:5H B & V) fu7&E. M. USG 1C X 2 OBt HI 247w, E, =200pe/ml/BRRG. OFfEE3ME LA
ETRAIKAZ 18 . REEIAE 16mnBA b L o 2 BFICGnRHa % IR U, BHEhMGTE & V) 368
F#1ChCG 10,000 TUZE U 2. hCGHESARFRIEIC BT B TR 2 ER U =, A75EE (4~58F
&, EREBEICIAHRAENETF IX10°/n1BE THERH L =, 28 HIF,Han's F10)1
RIS SIEMIILHCS /M L. 18~20B5R5 % . 20¥HCSIRAMEEHICE L. 20B¥RIISE 21T 2. 15
EHRTH. PEHREET S 2cell~4cellf. 4~5EADZHEIEETICEA L. FILREZHE N
BESEICOHR, ZhDICH U TEREMEL . BERICAVEEERIOHan’s F10(Flow
Lab.)# & '@HTF (Irvine Scientific) T V. 5 FEFIC 280m0sn/ke. pH 7.31C %8 U 2404R0
COA Fax-F-WTE/LLLEDOEZAVWE. ERBEBRKRTETR—KBETTITV.
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BB —YT b .

R AFTHEINMIEF 29 TE82E. LEFIH =Y FHLME(~2E) TH-=. ZhbH0A
FMAEEL L0 RO T L <. PN 85.4%(70/82). 2MIBH) 76.8(63/82). 4
MIRLHR 74.4% (61/82). SHUBRKR 47.6% (39/82). &EH] 31.7%(26/82). FuBrH 21.9%(18/82)
THot. HHNCH 2R AEEITEBEHPNG 15.0£2,6(12-18)BFR0. 2MIMKH 36.8+8.9
(26-48) BRI, AMHBSHA 48.7+12.1(34-68)B5M. SHHREHASG.7+12.2(48-72) R, HKFEHI92.3
+21.8(85-120)F%R0. BaAHl 148.6%26.5(140-160)MTdH - 7. WIEHBK % Bl®%N v
FUTRTETOBEMETEY 7.0, "o FUJHBREZESTTORMIEITEY 2428/, bo
AT S5 ANOMHERIEEEXYEY 9.5 TH- 2. BREBNBETIEIN Yy F 2 TIRREFM
BB @ herniation IZ&k - THZA L. WARKRIRI & TL/2h. 6BERIT2/32%,. 7.5 TLEMN
hatching # % T U, NoF U I ULEROTFHERFIunTH . N FUITHEEL
EROBABHBEY PR TSARORENMIERLIZIUSD . BREKEEEXRL 2. BHREAHIC
W2 h LEREECLB U ZEME. BREBRREDEADShE,

IHhSOREREN HIF H & UHan's F10 OEBBIC I > TENH I E D MEFHLE, 2+4
PR = T O F A TIEHIF 79.4%(27/34). Ham’s F10 75.0%(36/48) 3B H S h v A, fa
EFEAEHEIE HTF 14.78(5/34). Ham’s F10 27.1%(13/48) L HFEZ (pO.0D)EPWoH . . H
TF TONy F o TRIF0Z0/5)THY. Ham's F10 Tik 30.8%(4/13)Th-k. DF¥IL. BH
BIiCk2EE. FEERLATRORARE L OBRICOWVW TR UL, EHERGO=96)I1CHT
ZRFROSHBE A~ OFHRAERKIT 2.0(18/9). FELER (n=2041) TIX1.1(21/20) TdH - .
Tz, BREEERREEER 0.8(7/9). FEEHER 0.6(11/20)0TH- .

F e H: IVF-ET BIICE T 2 R/RFIEE A TREFMIC25TEE & O B RG22 BH
BEE G-, WX VMBEICIRZEORIBET ZZ L AHRES, 455 8HAH
AR 47.6%5 UDSREET. b RREEIO 4-cell block OEEEMNRBEhi=, H¥H. 25
BERIAEBRZ A L2BMETYISHRELTHY. 20RO FMRIIZMTER 285 4R
HHENSE, UL, BAEEOBVWRTHREPTREELEELELTILES>DOHELPDShE,
T, BHBRERENY Fo T2 UERIZME(22.20)DHTHol. ZDDH HIF EEK
FRHWEEES. N ToRA M Han’s FI0 223 b D, BRER. Ny Fr IR
1% Ham's F10 QS HWEFTho . TER. FELERICSITI2RFMORLEEDEIN TR,
BBUTWAREI DERFLEDN, PPEEFICBTIREENEFTH- N, FEER
BOLNEo T,

SCHR:
1)Lopata,A.,1989; Fertil.Steril,51:984-991
2)Bolton,V.N.,Hawes,S.M.,Taylor,C.T.and Parsons,J.H.,1989;J.IVF-ET,6:30-35
3)Trounson,A.0,,Mohr,L.R.,Wood,C.and Leeton,J.F. 1982;J.Reprod.Fert.,64:285-294
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B8 BETHOTFRIBZIVEFRGIFT 26> CLTH TR TH D, BUHETHETIE, ZDE < KT DikER
EEEHLTNDDTHD, milt. BUEREIIHT 2H7-2ibFE S U CEEMIZIF micromanipulation 2%
B LU TE -, BRI, BIEPRETEAI DWW T, T TIZHEE, 285 HREIN TS, LrL,
BT ZEEDEE LMD BUETE T, INSOFERESNTHY ., BT +EENTHRENICEATS Ly
BRI 2, SE, bhubhid IVF TZHE Lzt - 7 & MBF 2RV TIIFPIR T A microinjection 0
HIHEIZ DV TBRES L7,

FiE e MFIEER D IVF TR L > b O BEORBEB THEM L, @HINEES LT, GnR
Ha-HMG-HCG IZ T o720 A% 1 HEY GnRHa (X271 %27 ®) 600~900 ug/H%H%5 L. 3HH
£V HMG150~300IU %3 H{ES U7z 2MELL EDIa23 18nnfREE . it estradiol 300pg,/ml /Bifa (=15
nm) BL EIZ72 5 7-B € HMG Z1E U, §93285#%12 HCG10,000IU Z A5k U7-o I HCG 151143605
M CREBRHIZ AT 5 720 BBIRFII5~TRH ORI E DD S, swim up #ETEML L 7= @8k T (5~10%10'/ml)
EMATEOITER L (377 C, 5% CO, 95% air), ¥TFDOZMEHENEH 55 U, Ca ionophore Ass
&M\ 7z zona-free hamster egg sperm penetration test (ZSPT) IZ TH#& L. penetration rate>30%
% IVF-ET OBIG & Uiz, BBBIE HTF 127 5% FF@LEH mm#E 2z 72 0 & A L, THOHEL
BERETR A0 18RS RS CHEHERTIZ DFFAEIC & VHIE U JESERIDIIE/N 75 pipette CHERISAIRTE & < I3 LT 6
FERIZH LT,

Microinjection 2%, ## OMEEE) micromanipulator (F1) v 4), BLUWEBHR D Piezo microma-
nipulator controller (FV<=/\A) &{FMA Uiz, ESIFEKE () 2/82) TFIZIF % microholder TH
Z U insemination mixture FDFEIEF % 1 {8 micropipette IZHE| LT, IIFHIBENIZIEA L=, fitk
DOIFILIEHIZHERBIH U, 18~ 85I R Lz, 7od., HBEDER T microinjection %, JIF %5 4
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MAuw % &1 PBS THHTEIALE LU ThH HEBRICK L7,

#&R : ERE) micromanipulator Z AW FHAOERRTIE (F 1), 64EDIF54{E (84.3%) »4EF L.
25 TE (13.0%) 12 2 BORIBEOHB EER Dz, LML, DEIL-0Rb3 0 1 (1.9%) Tho7zo Z
nizx U, EEEH) T microinjection #f7\\, #ifk ionophore T 5 SMAE L7-8# (F2) T, T3@ED
PRFoh67ME (91.8%) 2M4EF L. ZDH BI5ME (22.4%) 2 2 ORI EZED, 11E (16.4%) i3 2 ~ 4 Hifig
Bz 8 LTz,

*1. UF PR F EEA DBUKE £2. WFPRBFEA (Awe LE) OB
o F % 64 o ¥ # 73
EFIF 54 (84.3%) HHFIRF 67 (91.8%)
%K 7 (13.0%) Z ¥ o 15 (22.4%)
5 &5 1 (1.9%) 5> &P 11 (16.4%)
MEEEE) micromanipulator {F JEEB &) micromanipulator £

#%  IVF, GIFT OBIRICL Y, kUETEOERIRMICHES Lz, ZhIZRH LT, BHEREDFRIIHEE
LITRTH D, BYIRIEBFEVENE N ST=OVPERBETH S, BUETEOTRIBE VDI, BIIHETF O
EHROMBE TR . ZOEL B FOBERELHEI 12D TH D, 2 TH, BFZHEENESE (ZSPT
0%) &6 2HEITFRIEENTH D, TEEE20290DOHHTIX, £4T8.2%, SIEFIETIIRIZ.
BT ZIEEENBED RO bNTze TDX I HEMIIH LT, BFPREFEALNHE—DERETH D,
Microinjection TEJFHIBEIC /22D, WFICHT2BETH I, SEDOERTIIZIIMWEITANEEHEXR
MEoNniz, UL L., R, DERIZDODTED -T2, BFERIZIFRIZEAT 520 TRIFFOD act-
ivation IZIZFA+972DTH> D, EBE, microinjection & DJIF % ionophore TLHEMBEIME T 5 &, ZHy
R, DERE 72V WE LTz, ionophore Ame 2 IIFDEMHALEFRT HZ LR L<LHMONT VD, VY
¥ Tl microinjection IZ X DT TIZEFIEONTWALROFEERIIRPIVENEND , TV DIFIZO
WTHIFFFEBRT, microinjection B TIIZIERIIE O TEND', ionophore Ame TAET 2L, ZHE
R, HEREDAMIEAETHERESIN TN D,
. RS (1990) & microinjection TEIF LIz VIIFEBE L. FADEEIZII U THIY L7z,
INSDIIF H-2iL Y ionophore Awmg MEBIZ L BHDTH - 70
b P DOIFFIT in vitro T activation THIZ< W& Wb T, LA L, ionophore SABIZ & ¥ microinjec-
tion BRDZNE, DEIVRESNDSZLREETHY ., WFPRBETFEAIBUEREICR T 2RBOEREE LT
WTNEBRICHEN 2 X215 D EBbhd,
MEk: 1. HFEEA, fib (1989). EEBFIR(FIC X ANILRE DLW, 1A, EEBER, 43:825

2. Iritani, A. (1990). Micromanipulation of gametes for in vitro assisted fertilization

Molec, Reprod. Dev. 28:199

3. TREEFIIC, i (1990). BRI -AIMERBEOBMEI & 2 F4 DEE
BBEREEEFLERER
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Production of Normal Young Following Injection of Frozen-Thawed
Mouse Spermatozoa into Fallopian Tubes of Pseudopregnant Females

hiEECD

Naomi Nakagata

NER B R R A AL RRERR IR

Central Laboratory for Medical Sciences, Division of Pathology,

School of Medicine, Juntendo University

B : B, ¥ AR FOESSREORINAISHRNTHRES N, ZNORETARW TR - iM%
HENVFIATEREETEHICLICLY. EFBBONTNSE Y, LALRSS, (KA - INSHEIZINT
RHHEOINT L BT L ORI THRAZREATRV, Bonliit X SITRAMABET 2 LW ZBFEO
BEAMEL L, £ ATREIE. B JHRELD LD & T2HOEDH ZVIETENSEORTAEA
Lizid g, SWSIESEONZNT LA S, BfFk. [ERLESNE 2T 205D ThRNERE~ Y
2T BNTIE. EFOEHEL LT, BASHE - IRBHEB LCATRBIINT USRIFZAEREIEN
HNEHICEDNS, FZTAERTIL. L0 DRVWETHTERIIZRARETH S D LB X SN IIEN
ERICER. HONEZOBIFREOINEICEE Y Y AR TEEAT R LICLY. EFOEREERA 2.

Fiik : O TFIREROVESL : Jcl: 1CR RN~ - 2 DFEE HARH 4 2 %0. 4 mlO{R1EH (18% raffinose
,3% skim milk in D.W.)NCHIIL., 1 ~20MiRE T2 LiCLD. BTFEREERL 2. QB TOHE
$EB L ORR - ERIL R R A0. 1 m1 0.5 mlOBKERF 2~ — 7IZMEL. BREVEERF 2~ —
THEBARERAZRICHEL. 1 0oHEFER. BHEERPIRET 2L XL VR TFOEEEIT > T2
Fhe. BRIE. BERERF 2 - T ABRBERRER L VBV EL. 3~4%. ZRICKET 2 LIk DiTR
> 12, QRUBHDFIFROFIRE LUTEE « B L IR TIFHR A0, dml ORSER FEICERPICEAL. B
ERANTIFFER. 0.45u OWEFTTNM- ERAVTHRIFROBREEIT 2V, BB TFHERE%0.4nl & L
2o ¥2WNT C OB TERER % v-VAOFRICENY . ZOREHKI2 /3 5TENNT T 4 V TH- 1%, EER
WNTL.5 BEORIEEA1T > 2. OUNENEHE : INENIREIL. RERRIEE R, BitREFHEL -
Jc1:MCH (ICR) = 7 A DENENBREEFAEAT B LI L VT 12, BB, RAiEEL B HEERO L
JEERE 0. ¥t7Y-( ©150 u) PUTHETHREREARS . IVER—BHIEAREOINERE A/ L THERIRFa
BORERIRIC RN 72 D BRAFARY 3-5ul OB TFFER ( %76000-10000/5F) ZFEALR. 7z @
BOFEI & ) RERE T2 REMIEALLOEMHBX E Uiz, @ IRERNAOHEFOEAL. [ERHE
ZEHDFRFI8:00~10:00 (21772 120
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R JIBERAERERE T EEAINZET L 2IROZAMON. S LSHRL (41.2%) . Z0O2Flh» 55128
PL(5.6+1.50) OFEEBE SN —FH. MBXICBWTITHBEEZT -6 LR 4 PTH, 1K - 7RL (6
6.6%) . ZH30PL(7.5+2.69) OFEMFMBEoN (K1) o

Table 1. Conception and litter size following injection of frozen-thawed mouse spermatozoa
into Fallopian tubes of pseudopregnant females

No. of No. of animals No. of live young

Sperm pseudopregnant which delivered
females used® live young® (b/a,%) ¢ o Total® (Litter size : c/b)

(41.2) 16 12 28 (5.6+1.50%)
(66. 6) 17 13 30 (7.5+2.69%)

o

Frozen-thawed 12
Control (unfrozen) 6

>

* : Mean * S.D.

22 YNEEOBITREOINE IC RIF L EEME L2 E T 28k~ Y AR T REAT 2 & FEHRitEO—R
FRL . FEFBBRONS ZEBHSP Lo Toe AEITERAZHE - WSHEICHEA. @5 THY. £/,
[EHBNTEICHTFEFEATIALERELY . SO TORWETFH TR ARETH D LS. BREYY
ARETFERWEEFOELZEE L TR HEEBbNn S, LrLans, BE~ Y AL 2HEERS
FUFHEFEIIHBXOZN S LKL 41k, SSITKRETEET 200 Bbhs. AR, R
2 B ARIFI R B E AR (BT EARY ) o—Me L TEfmE N,

X Fik

1) BLZESr. BREATR. BT, BFFRER ¢ (1990) BHEREY Y AT ORI L 2 IEREF
DYERS. BAEBRBMIARMES. 39 125-128.

2) Tada,N., Sato,M., Yamanoi,J., Mizorogi,T., Kasai,K. and Ogawa,S. : (1990) Cryopreservation
of mouse spermatoza in the presence of raffinose and glycerol. J. Reprod. Fert. 89
511-516.

3) Bl % BEES. KEIEE. EH E RBIB=: (1990 < AGERETORAZRBLTA
THREARR. HASHEERFSME. 7 116-119.

4) g . HEEC. BIB=: (1991) U 2ARTOBERT. BAREBREMWriaMes. #Ha+
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Ultrarapid freezing of early stage
mouse embryos by using cryovial

HAIET « TH & KTBZ
Junko Taya, Satoru Takeda, Katsuyuki Kinoshita
BERMAREREER L v 5 — ERAH
Depertment of Obstetrics and Gynecology,

Saitama Medical Center, Saitama Medical School

H#) : 4, Rall and Fahy 2k 3 Vitrification iV Z#1% &9 2 B RAEEA O RIEMm(LE Bt &
Licil~x OMESED S, ThoDEEXHY (ERBYEEL) ~OILHANZEEIATV S, CALHEDNE
SBTFRF v 7RO —2FHEEBRELTHO. NI TLICEBRAFEEAEHENTOE L, RAETY
DESHHEE LOEAE, BESZHNOHALCICREHOBBIEEATEICK 2 LEbNE, 22T, H
REBERICHBIEADTIAREL 7 54 A4 TIOVZEEA L. BRUREEEIC X 0 < AP GikDs
KT 2 MBI DERFERTFE RS BREOEEMIC O WTRITEITH - 720

Jk 2 ICR WONic IVCS RARHME <™ 212 5iu PNSG & hCG % A8HSREIRSIRG CHEREMFE S L. BRI & ZRC
St7zo hCC 5 24BEHIR I AR IR 6 & O8RS 1 2 MERIINE % B REDR 1 TR L 70 STHEDRI
15% FCS #pn HTF BE&k® thT20- 305355 Bk, BisEEBRICH L7, 2M Dimethyl sulphoxide, 1M
Acetamide 3M Propylene glycol #Hpk® DAP 213% % BA&fRIFHRE L THV /2, BikEIE 1501 REDZ S
AZNATN R ToEL V8 2N-7Y Vi) WIZ 50u] OREFREAN, Z0OHiz15-20@0Z
WO EDBOBEREICH L. BEBICKREERNRE LTI > 2o —EYRIRESR. BREBLO LT
ZWMOH L, 3TCOMBEPTMERL A S 0. 3N Sucrose HBl #&® Z M. IRl L THRERERR LU 72, A
AT NVHROERE/XRY =)V ENRy FTY v — LVIcH U TEHEINEREILL . HIF BE&ik T+ 15 0kE 0% 12
IO RERIBIE 21775 - 7oo REMICIER LHE L2 bDIc>WTid 1002 M EDTA ZA0 HIF BE&iME ATk
ARBEL. MBRPFI~ORAEZHEL 12,

R BUSRIARES O A fF R & R BE B E Table | XU Table 2 o Lico, RRMRMHICIZI0% LI DT
IO EIN S . & OFZRENIE R B & IR ISTAEINTI384%. 2 MFAHIIRTI389% T » 720 ¥ 7-. JLHEMIIC
IEHLHE L7 ZHEID S B, FAEERICE D ZNEN658 LU T4% A BRI~ & R4 L 7=,
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Table 1. Survival rates of frozen-thawed mouse embryos on thawing

Stage of No. of No. of embryos

embryos embryos

at freezing frozen recovered (%) morphologically normal (%)
1-cell 217 201 (92.6) 169 (84. 1)

2-cell 240 226 (94.2) 200 (88.5)

Table 2. Development in culture of frozen-thawed mouse embryos

Stage of embryos No. of embryos No. (%) of embryos

at freezing cultured developed to blastocyst
1-cell 169 110 (65. 1)

2-cell 200 147 (73.5)

BE €I LFa— THERAICKZ 7Y 2RO B2EBERFIAE S Itk DAL SN, S Mlafis LT
ZEMVUAOFEBPETREVEFRPMEONBOERELTWVWS, L LA S, AERERD o REED
FITHED Lok & BERBEOBENE SN, SO EMS, BREEEEICBI 27 54447
DOFHMNAIREE 120 . BUHSEHRFRF ISPV E N HER I N2 ZMIMNOAZBEINIAATH 2 LEZ o511,
TR

1) Rall, W.F., and Fahy, G.M. (1985 Nature 313, 573-575

2) Quinn, P.Q., Kerin, J.F., and Warnes, G. M. (1985) Fertility and Sterility 44, 493-498

3) hREEC (1989 BAAEFELMEE 34, T57-760

4) Rall, W.F (1987) Cryobiology 24, 387-402

5) WAL, MEFE (1987 KHEFMFL 33, 17-81

6) HAIEF. SHEAE. SHTE (1989 BANTFHME 34, 638 EEHEHER]
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Cryopreservation of rat ovary by direct plunging into 100%o0f VSI1

FIES T8 - EEE— - R Z
KAGABU Satosi, MAMBA Kouichi and MAKITA Takashi

AR R S
Department of Veterinary Anatomy, Yamaguchi University

(E1:D))
A5 ZAGHZ L DINRDFRERAFATRETH B 2 L3N T B, 77 Z{UFEOREIL. #F5R
RN BRI AR TH B2 LB HNDED, COHEERATH BRI+ BT 5,
AEREL, S HICHBABREESBRT AL AAME LTI 0 0%V S 1~ DHEEZHE L L 58
FIRINHEF M Z TN TH B,

92253
FERHNDIL, T4 RS~ AHETy N THD, FF—& 72Ty MI6Em v ¥ b
L72:Dltdh oh LOIEEIRFE L TBWe 1 2~ 1 588D T v FThb, = MLk s —)Uasi
PR » D nFNV T — TV T CIRRZE) L, [EHICTIRICEEDP B [ HTUHEEL7, fiv
TREL7Z1002%V S 1~ IR A AN — eI i L7, ZOMRIIREZ100%V S 1L &
HiTt T LT 2 =TI AURILEERICHEARIRA L GRS L 7~ 1 08

RIBGERESIERL 72, 3 T COIRBFRIC AU L < 1k L CRifgk V'S LD
WA LT0%V S 1iE - 5%V S 1% - 0%V S 1ighicznzhls

Sfes L CHustReERIE s L7, DLED X9 1T - AR L7290 | DMSO 2.0%"/v
BP VI YDy FOWE TS, 4 BBICHR - SR LERS | TR 15.5%5%/y

EoTRT7 4 ER L LU CBBE L7, A - iR - FERIRES | 7oty 10,09/
HEDHIEIL, BEROIIMANTFEIC L »72, T7cbb, OR | RIzfv /v 6.0%%/v
BIBHIE ALBHERRD b1 W2 X QRS Hal 5 PRI
BDHOND LD, QUKD FE L T el &2 - T
Y Y L7, BISHIIN, A7 X SEFRSINaLIN O 2 BT SR 6137 L7l &
e BB, IRBHIIADIRER T H 2006 Th b, 7B, FERX E L7 » Ml
FNZENI0ETH 5,

—99—



HEPLONFEE (J. Mamm. Ova Res.) 8% 515 19914458

(#5R)
FERE L7200, - AARIREPIC 1 DT L IR STEAE L T bR A5 A7 L7z, 100%
S 1HU10~200 0 L 72 L 0Tl 2INAEEPBEES W - 7205 40~03 X T
IR/ U ERFDGRD HITe, L LRSS HICR 70 5 LAESFERIL. Wb L7,
€2
Rall & Fahy '2s=m7 ZINF-CRAZE 7> | 4k
777 ZAGiER T v NI HEE RIS JIBADV S 1 HEAN TOLRFRERN & A
BLTHIZD. DI TIEH D LD 30%
B L, L LAEELLWST
LDEETINE £, 2 5124HINak - 5% 20% 2%
LB OTHEDTAFHE KR L7
I 6700 EE 255U TW 5, 10%
0% 0%

100 20 30 40 60 80
1002V S 1 g COfRFHRR

(ﬁ‘* mﬁlﬁﬁﬂﬂ—%@tf 7?? 100/ VS 1(?5‘243‘(4055‘?9%6‘% LF%hH% 4 B RICH lﬂ‘ﬁ ﬁ ’tﬁﬂﬂﬂé"c‘:
AL N)
(K]
1) H8 B8-HE - Bt MiOMRERE. S10PIHANEYA( 1983)
2) Rall,WF. & Fahy,G.M. :Icefree cryopreservation of mouse embrvos at ~196C by
vitrificaton. Nature,313(1985)
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The effects of oxidative stress on mouse embryo development
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Department of Gynecology and Obstetrics, Faculty of Medicine, Kyoto University

HY: BAE BUHBEARRECRETREREHL, 02” Oscavanger T H Ssuperoxide dismutase(SOD
YM <7 22-Cell block® T B &, A SODRIMMEERRE THEENED TRHVEREHRE o9 T &
DEHFELTEL, ThEsOFERER, BZin vitro TV K5 B BEERRE»S ORORENEETH S
LERLTVBEEZION S, BUHBMBC X TRELRRYSZ Y —Y v V2EXCTHD L, ZOAMEEO—D
KBEEZZYHEV OLLTOY VA IESHERST 6N B, KRE TR, ¥ v 7 HOSHEOBRILETKIS
wHE5 5L vbnD Thioredoxin (E.ColD)P KEHHL, 207y APMERFRRE T HELRNT B L L
dic, ZOVERARHZHS AT B ER2EMNE L,

Jidk ¢ ICRRE < 7 2 GEENCABEINILIE 2 B & 15 FRHEE [E & 87, hCGEE 1T [ [EIY U 7o Rl 4%
SRR B U foo BAREII0. SXBSAVRMIBINIK, 534 AHI337°C,6%C02, in aird Uiz, <ERI>HEXK
MW Thioredoxin® Zh 2120, 200, 2,000 g/ul OUWE THRM U 7RG T Uz, S E LTRE
AEBRBCHREEBEL t, <ER2>FHIZHMRE2ZROMICFIEREL I, [ EREEB CThioredoxin®200 1
g/mlDWETHRIM U 1T THEI L BHLA U IR A O Thioredox indRNIKc 8 UK 28k L7 T¥, M Th
ioredoxinfRMM T Z B L SIMEMR I B ARG H UK BRGE U lE, M:EXRER CHER 20
WU\ SIBFRIERI Thioredox in¥RMIK THEF BRRBE L 1 li¥e VI BARRE BT CRBRMBE L. SIRME O
AEERIBH LRI R M Ll 75k, OB LA X OB IBIWIK T3S L,

R L <ERRI>EEA 12008 < B ) BBlastocyst NDOFEK EThioredoxinZF MU 12 WIhd
WL LARI R TS o 2o Thioredoxin¥EH3200 4 g/ml DA T HEM 2R L (73.9%), (K1) <H
B2> 1 B A96 IR 1< 35 \F BBlastocyst D RAERI, [ BV IHTRE, I ICVERCI LA RICHEM
THoleo ULy THEIHOMBIVIFLVEOMREBAREZRA LD IS, o, (R2)
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#1. Effects of Thioredoxin on mouse embryos #:2. Stages on which Thioredoxin acts
Thioredoxin Embryos Blastocysts (%) Group Embryos Blastocysts (%)
20 £g/ml 96 28 (29.2)°° I8 102 58 (56.9)"°
200 £ g/ml 92 68 (73.9)""" 1 §iE 90 54 (60.0)""
2,000 ¢ g/ul 106 53 (50.0)"" mes 82 6 (7.3)

0 (Control) 30 11 (12.2) VI 96 6 (6.3)
** % P<0.01, Xx? test. **P<0.01, X2 test.

N.S.No significant difference, X2 test.

B AR &V Thioredoxinht< ¥ 22-Cell blockZ kL. WKL S o9 LARI NI,
Thioredoxin®iE ¥ iaiEy 2MDCysteineHHITHFEL TH Y MALT T2 OCysteinelkBE 3S-SHE LT
V3, E{bEIThioredoxinlds Thioredoxin Reductaselc & V&7 & NidmE Thioredoxin& %V BuHThior
edoxinid # v /N7 HOS-SE AR BT LSHEIE X 53, EEMFE T, SODRME & OThioredoxinFMIEIE I, W
SHREBILHA bV 255 IMEEREET S 203 BEATHBELAZIHRETOTVE, ULh L, FRRH
EhSEX DB &, ThioredoxinOEHOHF RO ZH LR > T B EEbh %, HI%, Thioredoxin®fEH
B AL s & 2-Cell (hCOH S 1TH 5 48IER) DA TH D, 2-Cel IR bIRFEFH REN RN S5 N 31K
B FSODMRIMBE |k LRI B, 2 T, {EEHF T, SODHMB LU Thioredox infR TR OEAIMFE 2 EH L
THB Ly MZHRBEND VIR BT 5IERMEOMNERL LTHET I 0 LEX SN, —7,
ThioredoxinZEHIMN VA TN TRILR2ZY, ThNy v NI HOS-SHEZBILTIMEELTVIDOTD
%35, ThioredoxinMILT B1EM & v NI BAITH B HhRBESEOMMNEET 5,

DLEBARTER LS, in vitroTEEMD & S BRIc ZELAIZ b v 2D 5 OBORENEETH V. ER
F T\ SODYRMNH & OThioredoxindilig# s &ic & Y RREMRMBKBEND ERWSL M TR o T2, BB,
AP RO EE SFIRBIF (LEHRT] © No.01640004, No.02222104) ¥ & O'BHERFF R —HBIFEB (No.0148
0391) W & VKM 2R 1,

XHR ¢
1) Noda Y, Matsumoto H, Umaoka Y, Tatsumi K, Kishi J, Mori T.: Molec Reprod Develop (in pr

ess), 1991.

2) Umaoka Y, Noda Y, Matsumoto H, Mori T: Jpn J Fertil Steril 35:285-292, 1990.
3) Holmgren A.: Thioredoxin. Ann Rev Biochem 54:237-271, 1985.

4) Umaoka Y, Noda Y, Mori T.: Jpn J Fertil Steril 35:469-474, 1990.
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Effects of holo- and apo-transferrin on mouse pronuclear stage embryos

Hil e BHE—cMABE B Bo&Z 2K

Satoshi NATSUYAMA, Yoichi NODA, Katsuhiko NARIMORO, Yoh UMAOKA
Takahide MORI

HBARFEPRRARZEMEHE

Department of Obstetrics and Gynecology,

Faculty of Medicine, Kyoto University

B R 38 B 5 MR QIR TP &MA A v « RIMOEE E L CoOSMMHEANSDET
BT LMRBABHERTHS MR ERTVSE2, ULk L, K, & hiilih» o S8 B o % 5548
BORE S 2 HMERTFOBERTENTH VY, $LERMA AV « BHBROEABEAEORR I SVTD
o TRV, SE, 44V OHBEAETHS 15 v 27 =Y VIRIEH L. 2cell block®RE < ¥ Z(
TUCK, outbred) i R HIIRIE R R 2 HVC, Ao BB T RE 5 v 27 = ) vOMKERRAE R RET RE LR
0

ek GRROME < Y 2 BB (PMSG SHAL, hCG SHLAI2 48R CHEENEES) % Lk, 11-1
2EAMORRHREY Y 2 L RE S, BHBREARD D02 ZRIH Ui, hCoRS 18R M i THER K T
B L. SERAIML O AL AD-PBSH I @ UL Uy 0. 1%hyaluronidase¥RAND-PBSH i THUKIIRMI N 2 Br & L
fetky D-PBSIT T M LTIt Uve, dwell multidishit xR bS5y 27 2 Vv BLUC7ER 527
=Y Y EERZNIng/nlIRM U RBIND 1001 spotE4EM Uy mineral oi I'CH Y spot I ATHEMIIE % 0 X |
37°Cy 5% CO2v in airiC THEFE L /o, W E UCEAEBRMBINEIHhS & U'3ng/nl DBWWR RN U o 152 A
Wit, MORE BMHEZEMET C2URMI L BB LI,

BRI oM 727 2 ) vRNEO2-cel IRIEA MRMEE o BSMRME I b X THEIE (R0 9
0.5%, BSA¥RN:88.2%, holo-transferrin¥fn:64.8%)\ 4-cell S dBSARMEBRIC LA R ITIEM TH - 72 (BSAR
jm:41.2%, holo-transferr in¥if:9.2%)e —H\ 7RE I 3V 27 = V) VRMECREH BFMEEE « BSAHEM
BT LT, 4-cel I(MIRN:14.3%, BSA¥RMI:41.2%, apo-transferrin¥i/i:83.6%)\ morulasR(ME¥RIN:2. 3%
» BSABRM:17.8%, apo-transferrin¥Rin:45.4%) R ORI S (R0 0%, BSA¥RNN:3.9%, apo-transferriniR
M2T.IDNERICHE K WPh ILIETRAE RERHR BB 5 h i,
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BE BSARMOBIWE It BV, Aol S5V R7 =) VIAITHNOBRRERENBRERE S Mo kD

Uy 7TRE LSV 27 =) VIZFE &S 2cell blockBBR IR E2R LIz RARI W CHEEZETHELY RS
ODIRMEEHES W & U =¥ X2-cell blockMBRE N B2 & 2HMIZ L, BER by RiT & BB OBE H2-cell
block DFE & B A[REM: 2R L T & v, IEHEEFIC & 5 MlaREERRIC BV T02~ LHa 02 S0H- 24 U BFe
ntonf!Haber-feissRIGMBE BB LR L, CORBIRBBEDOF* PCu* RUBETHBI EHLEXB &,
BMENLT AR I VAT Y VRBBEAAVERV - RERTECLRED, CORBZHEFL. BoR
BEHOEDIDOEEZL S, LAL, COBFEERHOART 3D, BBEDOKA A v ORNELZEDE
BARMBERHBYBETH 5, COBRMLSBIORPARLEDTHLFETH 5, i, AMRIHE
BRI (AR5 No. 01640004, No.02222104) ¥ & UFIEHI R —MEHFEB (No.01480391) i & D Hl
Wz,

R OHEEBCBI 2 0HBIETEAHE I v 272 ) vORR

Proteins No.of No. of Day2 Day3 Day4 Day5
(3mg/nl) Exps. Embryos  2-cell(%) 4-cell Morula Blastocyst
L7 4 42 38(90.5) 6(14.3) 1€ 2.3) 0
BSA 4 51 45(88.2) 21(41.2)°" 9(17.8)" 2(3.9)
Holo-transferrin 4 54 35(64.8)"** 5( 9.2)** 4( 7.4) 0
Apo-transferrin 4 55 53(96.4) 46(83.6)7"+** 25(45.4)""+** 15(27.3)° " **

EAMBMEEE O X2E  (":P<0.05, **:P<0.01 )\ BSARMEEE ® X 2ME (**:P<0.01 )

X

1) (ARAR (1985). MMM OB, "MK MW" WIS, Mk, P 1.

2) JEARWT] FHEM (1985). HIKIEIE OBABH & AR O A, "Ml BB R
BHZBRM. #HaL, PLTT.

8) Rappolee, D.A. et al. (1990). In:Early Embryo Development and Paracrine Relationships,
Edited by S. Heyner, and L.M.Wiley. New York, Wiley-Liss, -P.11.

4) Umgoka, Y. et al.: Jpn. J. Fertil. Steril., 35:285-292, 1990,

5) Noda, Y. et al.: Molec. Reprod. Develop., in press.
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Release of Mouse 2-Cell Block by Thioredoxin

Hil e BFHE—c RABE « B B &k RE

Satoshi NATSUYAMA, Yoichi NODA, Katsuhiko NARIMORO, Yoh UMAOKA
Takahide MORI

HBAPERZRRMAPZENZHRE

Department of Obstetrics and Gynecology, Faculty of Medicine, Kyoto University

HiY: BRI W TREBMFZ THEE Psuperoxide dismutase (SOD)FIMEEIR2’ Ik Y < ¥ 22-cell blo
kAR Eh B E WML, BIEM2 b L R & BIREE M2-cell block DRETH 3 AlfEk %R L T %
7o thioredoxin®’ Xthiol-disulfide RIFRIEI K VLB RIEZ AT EMHETH Y BILHIZ v Rk
Xt BB EEREE Sh T3, S0, FHEEESY SthioredoxindXREHS AT H L 2ENE L,
2-cell block%# <3 < A (Tuck) RIS W B ERE 1T - 1o,

Fih GREEROME< v A AEESILIE (PHSG SHLfL. hCG SHLAL% 48EFTATIM CHIMENELS) 2 Lk, 11-1
EMOFRIE Y 2 L RR &€, TARREZRDALbOR2EBICHE Ui, hCGHE S 18I # i FMENI e T
BRLU. IERAR LY i 2D-PBSH @I Ly 0. 1%hyaluronidase¥RMID-PBS i< T BRI KA % Br 2 L
ok, D-PBSIT T YL LTI Lz, BSASme/mI¥R BN HIEHIIC 2 & H 10, 50, 100, 500, 10003 & T*500
Oug/ml@thioredoxin (E.coliti3R) 2IFMU Tzo STEBFIXBSARRMBINSE M & Uico MO FEE 2 (L4HZHATRSE
TIRTUBM T & RBEL =,

KR thioredoxindilic & v, MR FRBERE REDRLRBD Shl, BB, 4-cel IR
B C55,85Td - 72O Ly 505 100, 500, 10005 5000 wg/mld% JAE DthioredoxinimMEF T2 hERTS.
3%, 74.6%, 84.2%, 78.2%, 80. TR H I LR L i. BRI AHBFCHEAS.8TH o DI Ly 50 ug
/mlDBWETIIT.IEHR LF Lz, 500 wg/nlOWE FcHBKFNKKRBRKRDO LANZ SN, 1000 4
g/mlOWELLETRETHIZRL I,

R PHBEERCBSVCRBIER PV AL S OROPHEMREETH 5 L ORMM S WA & THEIL
PIEOYMERE < B KT HEEMI L TE 7, SME, thioredoxindi2-cell block% kxS 5 T & & ¥) T
S M Uz, thioredoxin®ORFRHE MEXN R ARKFEE TS D\ 500w e/ml i TRAIRER L, 70.26&
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o T EWIRBAEAES R, thioredoxinldglutathion& R HIAN TIXETTIRE THELE L. HIRRAEIL
APV ATRIMPNIEHERIER I N 3EAEO AN 2disulfidedt & 2RI 5 2 &\ nethionine DEIL
W X BZmethionine sulphoxide® Bt e BIHIT 2 & AR BEORILK L ZREREEHIEE LR
EMRFS M EN TV S, 2-cell blockizHIME M OSHILIETHEILT 5 &5 O hoEX 5L, GHlH 5 Hill
W2 e B A R ST IR S Ml 43 BRI 3 B BRAL KRR E A22-cel ] block® AT V| thioredoxinlkZ @
WEORELEE T 2 AEERMRBEINS, B85 UsthioredoxinZB{EETH D, BRIV AZ W&,
BILALISNTHERERENRER LSOO LEX S, SERINLRREREDFEDE M thioredoxin molecu
[eZDdDR IV LS EINLDDTHENE S ok, BIE, VA EER « BUIER 21T TP TH
Dy &R HIRANPSNBROE D SOMMNEH T TV Efcv, i, KPR CHE BEAFRIBTIE (45
%5 1 No.01640004, No.02222104) ¥ X U'FBHFWIFNE —MWIZLB (No.01480391) 1 & Vi h%& 2 1o

#  Thioredoxin(Trx) O ¥ WL I R IZ I HE X2RSE(CP<0.05, ""P<0.01)

Experiments Number of No.(%) of embryos developed to
embryos
Condition Trials examined 2-cel1(D2) 4-cell(D3) Blastocyst(D5)
Control 4 52 46(88.5) 29(55.8) 2( 3.8)
Trx(ug/nl)
10 4 80 50(83.3)  31(51.7) 9(15.0)
50 4 59 52(88.1) 45(76.3)" 22(37.3)""
100 4 59 54(91.5) 44(74.8)" 35(69.3)""
500 4 57 49(86.0)  48(84.2)°*  40(70.2)""
1000 4 55 46(83.6) 43(78.2)" 34(61.8)""
5000 4 57 52(91.2)  46(80.7)""  31(54.4)""

X#R: 1) Umaoka, Y. et al.: Jpn. J. Fertil. Steril., 85:285-292, 1990.
2) Noda, Y. et al.: Molec. Reprod. Develp., in press 1991.
3) Holmgren, A.: Annu. Rev.B iochem., 254:237-271, 1985.
4) Porque, P.G. et al.: J. Biol. Chem., 245:2371-2374, 1970.
B) Luthardt, F.W. et al.: Devel. Biol., 44:210-216, 1975.
8) Goddard, M.J. et al.: J. Embryol. Exp. Morph., 73:111-133, 1985.
7) Nurse, P.: Nature, 344:503-508, 1990.
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Effect of calmodurin on 2-cell block of mouse embryos

H oA BT -AEE REE
Kaoru YAMADA.Keiko NISI.Kahei SATO

AAAYEREEXRGHUVABERE
Department of Cell Biology, College of Agriculture

and Veterinary Medicine, Nihon University

Hi): BABHWONBRicE s oOBEEMATREEABNCHBLEII & 2HEALRE
(hoffbhVway, ZRAFORESMFHFERFIRLHS IO TVR Y, =9 2]
RO EER I IIATEWE N, FERBEHO JYREED—HRORKEOWK T
BERFOLBBEIAATHITIRZILEIRETH 3, T0E R, 2MRBITRLE=
EELTULE 52-cell block Kk23b0ThH3. COFRRRESHIEIATVRRVD, K
BEABFOUECHBBENT~OMBOETARMPEREBR P OCa® BORDIT & D 2-cell bol
kDR SN Z2ESH SN TWS S Edd2-cell blockic BWTIHMAMATOCS DMK
BREEEAT WS, FOTAERTRA-DDC ' HEAXRMNEZ O BEEEHHOVLOTSH
Zcalmodulin?S2-cell blockic 5 X 2 B> VWTKRA %21T - 7o
FiE: ERICBAVRRAM <9 22 AW/, BPEIRFEE O HPMSC 81U, hCG 101U% 488
MR CHEENER L, WRE5ERCEBORRKE vy X LEE. RESE7, GRS
BUBBICEROBD LA LOIVIELRHBLERICIODRIBL L, HWMLABTZ
6ug/ml,6x10 'z g/ml, 6x107 % g/ml, 6x107% 1 g/mlDcalmodulinRMBTH K. Ca® B %
120D X B R TREBE T 1o BB REZI2CRDSEALEBAIRER
2 —FIfEo7/bicCaCleENaCl 2 BHWT A LItk VFABLAL, ZDHE, 37°CH%Coz2-A
iIrOKETCEEL, 1MBEAKHKELALLOLERERRCBLEL, BRE~OREREHR
~foo
SEERUER: calnodul in2 ML TR VERERROB S, (MM~ O RERK%IC
L. calmodulinZ 6ug/ml@lM L 7=B & Ti33.8%, 6x107" u g/m1Tid30. 4%, 6x10°2 1 g/m
1 Ti222.0% 6x107 % g/n1 Tk 33.3%0 4RAMI~NORENS SN T/, T ODfficaln
odul inFRMEBRCAEMYI KL EEERBCBLBAL OO ZORORER, 6x107 4
g/mlTIX5. %M TERRIT, 6x10 % g/mITIH15.4%D5, 6x107° £ g/mlTIXE. 0XDSIA E TH
E L.

BLEDC EH bealnodul inff BRI BV CAUHMEN ~ORE L KENS S0,
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2cell blockfERR BN S hicR& N . LML, calmodulin®6u g/mlFzkMLAd DT
2, AL, RAEBALSKARBRVWI ELDS, HEEOcalnodulinhMBERBE COEER,
ZOFERCIVRRACELBERBELLEEL SN S,

Effect of calmodulin on the development in vitro of

1-cell mouse embryos into blastocysts

Concentration Developmental stage reached

of calmodulin No. of

(pg/ml) egegs 2-cell 4-cell 8-cell Morula Blastocyst
0 45 28 0 - - -
(62.2)  (0.0)
6x10°° 60 50 20 4 2 1
(83.3) (33.3) (20.0)  (10.0) (5.0)
x10°° 59 49 13 5 2 2
(83.1) (22.0) (38.5)  (15.4) (15. 4)
6x10°! 56 49 17 2 1 0
(87.5) (30.4) (11.8) (5.9) (0. 0)
6 53 34 2 0 - -

(64.2) (3.8) (0.0)

Figures in parentheses represent percentage.

EE-54 8
AR - BILHEA(1981): A ALEF 2 ) OB LB

HAEFS aYy -Cad RREAE (HELE - HEREHHE) pp.8-18, BEHE, BT
ANARE— - RIREE(1988): B VEF" 2 )Y 2N T2EAREBE

ANy av a4ty EEAKE (SREF—K), pp.2083-2101, HTHRKERSH, HR
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Effects of Some Drugs on In Vitro Maturation of Hamster
Follicular Oocytes

- E N & H % & B HE K.
Kahei SATO, Hideki KANETA, Hideo YOKOTA

HAXRFEBREYN #IHIVHERFHZE
Department of Cell Biology, College of Agriculture

and Veterinary Medicine, Nihon University,

HN: WABHYRFRIAEARR T TCHRBEOE L SHRAMBHETH S 2 &
BEANTDH %2, LrrLABS, BATHKRALALIWBIFZEAZHE(IVF)Z2ITD
ERTEROBIABLIVBERAIEERPEEEIQZ LB EOMMY » 5 H 5
LT & 72 (Thibault, 1973)e Z OREBIKE FHEBEALE F & 3 & i t §51 &% F &
RFoALENEATKALAFBEBFILBLWIRA TS TCHIERLEES N
T W 5% (Yanagimachi, 1981) Ml ED X5 EM S, WFORBRIE ORI &
MIEEOKRBRILSFITEILN TS, BFoRBRCELTEZS ORI SN X
CNTERD., ZOFWMIECoDVWTRAPEBEANE W, I FHBE M & ES
ZLERARINTVI2ZRCEE I 24 BERNYHEOILFENABRIE S »ic & h
TOLWRY, APRTR AL 27 —RMFFORA HFIIHEROK FHINEL
BXOBHA TR IC RIi¥4 AC. dithiothreitol (DTT). Ca-ionophore A23
187T(A2318T) LB O E Bt > W TRE 2 X 7o

B BB U HEDgolden hanster® B W 7o & B ®Day 11 PMSG 30 1U%
ERENCES L, To52 BEEZICKCE 30 IV S L 7co hee HE®RI, 5 150
Mo REMICIHEZIMO HLTTHWRIFFEEIL o B LU 50 KI8T i 8
BLlLABLL—HKodboRBRMVWHEHVWTHEHEEZMD B W Czona-freed L 7o
Zona-intact® L Uzona-freeli AW F 2K EYVE2AMULAKAAEZRERDO F o
y 7HEMA. ChEIFSVAANTE-> TEE LL, EEERBBEITOR
BB oY 2 COMMBR(13BM)E T - 7o EEKT®RGE LI
BWRCUE L CTIVFICH L 7o IVFRRODO XS ICIT > 7o BB LM ORHE L&
EBEHEF ZnTALPEE B TcapacitationFA&E D 72 » IC37°C. 5%C0z-aird & #
TTUARMERZTY., COBFEZRABELALNRBINFZ2 S UaTALPK N A
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TEBEER2IT -7 BEBERZROWFOHE EXzona-intact T 5B, zona-freeldf F
O TIRIBME T > %o M. control& L TPMSG-hCGL B »~ &4 2 & — BF fa OF F
AEERARBRCERLALGOEAVTERET -k ZHOHFIIBWLT
THI>IVAETHEHROREBRBREE L LT, DR FHBE~0ESE. ) F
MBEN~ORA. DB FHBORL, OBUEMMBEER O4IBERE & L 7,

¥ B : Gonadotropinfl B L 7~ 4 2 % — DO IBH G Fic B 5 H ¥ 6 & K g
ZIVFE (T > TH R T OB, zona-intactIi F TR hCGIR S % 0-9Bf B W
THHABEFERBEIRESoN T, BEALENBILLADSETEH > Te M1 THIKE
KBRS DRGSR IBH O D TH > ke —FH. zona-freeliF i B
WTHERBEER RICGRESRIBH O FI5. 1% THHESI A, L»L.
HTIBROREBRBBRIBILORF — Vit & &E ke Ric, hCGHRE5®1-1E R/ o
R F it AeC, DITH L CASIBTRAES EHNBIM FOoOUAIBERELB LI T LE
D WTH R Fe A2C(0.1, 0.5, 1.0 pg/nl)OFEEFRTEREINALZIFF TRAMA
NDOITI V-7 BT HHUETFBEERRIBD oLk LB FHEBO
BB onlkoicB ER V. S MK, control DI FIRIENTHE FHEEO
it L URIBEERIERS » fco & 7o DIT(50, 100, 150 pg/ml)LEIF B
WThCGIR 5 %3, 5, BLXUV BB O D THIBERBED SNEd o>t — A,
A23I8THLE 2T > 2B flAR FiR B LW T RMEBERICL - TERERPER - 12, H
BIUOAEALABET - Th o BEEBRICRL TREBEEIT > 2hCCl 558 & U 18
MOBF TR TRBEREAMBERPE D S, controlDIFF o+ hickk TS
PRI RRE O RB 2 EH# S Dt

UEOERD S, ABIBTBREATRAEEEIT -2 - FOR
HROBFHABMASIVHEREAGBERCH RN TH 3 BB D 5 Nt

X #k
Thibault, C.G.(1972) Final stage of mammalian oocyte maturation. In

Oogenesis, pp 397-418, Park Press, Baltimore.

Yanagimachi, R. (1981) Mechanisms of fertilization in mammals. In

Fertilization and Embryonic Development in Vitro. pp 81-182

N
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Fertilization of rabbit eggs by sperm injection into

the perivitelline space

HHEBK - REK - EHERRK
Hideo YOKOTA, Nami AKABOSI, Kahei SATO

HARXRFEREEF¥THVHABFEHRE
Department of Cell Biology, College of Agriculture

and Veterinary Medicine, Nihon University

BH : BFEWRFHRHRCAATR LRI TEBIBRILUTEIEBHMONTV S, BT HE
AWCBFEASRECMBEE S ICEATEI FERS S, LrL, WTFHEIBENCEFEZEALL
G, SHRIBRHTEYL, 22T, AERTR. EEREZFLL ALH/LLETZ.
BB EEFEOREAIcEAL. BABMEEAECLZZHER, RERLZ>VWTH %
T8 » 120
FE: ERCRHEHAABREORBREH Vi, BHEINFRIIPMSCISIVEEFHR L VRS L.
Z O %IChCGI001UA RS L. 12-14B5H %, IRERREICI DRI L 7co FREROIF i
fELTVWAIREEBR T ve = —E2HVWTREL, 4204 v P27 vavd
T37°C, 5%C02, 95%AITORET CHEERT-o BMTFRHEFBEFEZHEBEK1/10BSA n-TALP
T2HEHEEETO. svin upR 1 BHOFIEREZT 7o TOR, RBEREZHFET 27D
{250 g/ml®DLysophosphatidyl-Choline(LPC) T10-150 RIRIE X ¥ /2. n-TALPEEE® T
IR Z TR > 720 FOHsvin upLEBFREBA/VLEEZTVWEGH] 2 ED b0 EEE
ZFoRHEEREZRALLA /22— —%2fHVT, BFRAEALL, EAE
RUTOEETIT-7. 1. BTFHBECEERERFEAZIT~ b0 2., HFMRBERICLH
B L CRIMESA B ICEHNBECEAZT b0 3. FFMERcHMN 2 FT CHR
BERICEALLbOD 3 ETIT-fe. £0®, EAKZITC. 5%COOFHFETTHEL, 2
ABMECEREEREL, BEBL
R ZHRI. AT icdEALLbDTIR42.0% BABRECEALIN#EEALbDOTR
56.9% BHIRREICAALREMAEE AR L 726D TR I%THD. BARRIXZHL T H28.0%
,56.1%, 3. 1% T » feo
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Fertilization of rabbit ova by sperm injection

into the eggs

Injection No.of ova No.of ova No.of ova No.of ova
manner injected survived(%) fertilized(%) developed(%)
* 1 50 50(100.0) 21(42.0) 14(28.0)
* 2 40 32(80.0) 1(3.1) 1(3.1)
* 3 51 50(98.0) 29(56.9) 29(56.9)
* 4 22 22(100.0) 0(100.0) 0(100.0)

%1 Sperm injected into
% 2 Sperm were injected
without stimulation

%3 Sperm were injected

the ooplasm
into the perivitelline space
to the cell emembrane

into the perivitelline space with

stimulation to the cell emembrane

%4 Insertion of injection pipette whithout sperm

into the ooplasm

28 : U LoBELLARAHILEFERERBPBBRCANALLZ I CRZESHREREDT VI EBR S,
L L. TABICIFHBES 4 70y PTRHIBMT2EZEPECEIEPSHE

BiciA s oEEALERYS C

Z20TCRBVHEEZ SN B,

ER -3¢ N

EIREIDAFHMABEF LR FHRBRLEOMELHERNICE C

1.Lacham, 0., Trounson, A.,Holden, C.,Mann,J.,and Sathananthan, H. (1989)

Fertilization and development of mouse eggs injected under the zona pellucida

with single spermatozoa treated to induce the acrosome reaction

J.Gamete Research 23:233-243

2.Corol L.Keefer, (1989) Fertilization by sperm injection in the Rabbit

J.Gamete Research22:59-69
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In vitro maturation of porcine follicular oocytes cultured in serum free medium

— 2 Effect of Insulin on oocytes maturation —

WNHE, FHEL, #ECA, EAE

Nobuhiko YAMAUCHI, Masahiro HIRATA, Shichirou SUGAWARA, Junji MASAKI

ALK FRFMEE LD RE LN E

Department of Animal Science, Faculity of Agriculture, Tohoku University, Sendai.

<BB>A YAV VEBMFERAFICEEEATEY, MBI — 27 3 ) BOBGEA
ZREL, BEALTARATOREMBRONBEICRTRTH S, £, IEEDL V2D Y
AEOIFOREEICHET LI LD, RMMCBWTENBHBEOZ T4 RERERET
DIENMESNTEY, FICHT2EBROLIEFHEBRTER L, AHRETE, K&iC
HELAHE U2 (BBEREEEY &) B FHEE Nedium- T % v, BKINTF OEKIMNE I
CRIETA V2V VO BERETHOZL2AMNLELE, TRbD, HERMEESTE
“RADPRPIICELEIFEREN, BMOBRICNT B4 2) vopBERILE,
=z, BHREICHT DM Y2 OB EERND LS., BEEOBETTERS L UL
KERNE,

<THE>SIRAFRAETRANES CHERL 2RO, ERI~6nmo I v %3 FRE
L. A, SBEX L L TTCMI99+10%FCS (199X ) B UMedium- T (M-11X) % A vy,
Medium-THC A 2D USpg/mlEHMULEbDE A V2D YEMEE LE, ThEFLORK
PABEHBIC X, PMSG 1010/ml, hCG 10IU/ml, B, lpg/ml%&dRANL 7=, BOKSICI35 RS RE
&R, pHT. 8IC 3% L 7= TCM199+10¥FCS T 2RFRIRIES 3 L 7=, BHE KT HIC 1ZTCM199+10%
FCSiC2mM CaffeinZ A ZH D% AV, SUEEEORE TFIREIZ2X105L U, SHMIMBIC AL
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HmBMOC-TC B8 U 7=, EBRD; NPAKT ARG & 30BERY, 36RERA, 4205R], 48R L2h %
NOBEFFHIREE - AL, HRFMEZOBAMOBREFH I, R R EEM
ZARFRIE U, BOERIIGH CTRE - futa U THEMRTIER E A, EBRS; AR
il & 420 & U, SOBERASRERTIC B 2MMRO0 b & MMRRIN % 39X, BAERERILE,
BonkE7T - AMOFRERNCREEZ A, GRESITHELE,

<KER>HEBRL A 220 Y EIXK T3 RIAKTIRI0FER T RAR 199X, Medium- T X< b,
NEBICEHWEZ/RLUEZ, 36 CldMediun T & OMICHEEANR S W, 42850,
AR CIIM DX & HRER 2L RSN > £ (Table), KER2; 4 ¥ 2D VIRMKX Ol
B RE1. 85T Y, 199X (33.9%0) B & UMedium-T X (11, 8IS AR B EICED - 7=,
KBRS RAERKIZI9X T27. 3%, Medium- T [XT17.8%. 4 ¥ 2D VEMX T18. 748 . W
RKEDMICHEBZERRO ORI,

Table. Effect of Insulin on nuclear maturation of pig oocytes

cultured in vitro at various incubation time

No. of oocytes reaching Metaphase-[/No.of oocytes examined (%)

Culture Incubation time (hours)
med ium 30 36 42. . 48
199 46/171(26.9)" 130/194(67.0)* 116/160(72.5)" 152/183(83.1)*

Medium-1 69/174(39.7)" 97/118(54.5)"  110/182(60.4)*  123/155(79.4)°
+Insulin® 126/224(56.3)°  141/192(73.4)*  119/174(68.4)** 135/170(79.4)"

°>* ¢ In each incubation time,values without a common superscript are
significantly different (P<0. 05).
* Medium- 0 +Insulin 5g/ml

<EESHRAINF & AN THAS BERIZRIC LY EFICRESE 2101, S2HAS
WHRHICET 2ROMM L B CIEREORADRLETH S, (KINTOIPMPIL O R
I, RO FENBETHL ZEAHEZIATWS, AHEOER, 412D Vi
HEONKORAZIEET HIEAVRD SN, Nediun- TIZHBWT, IIRRMEROIAL
DROENEDAEZLEEZIDE, A VAU UBNIRFICH L TREBMICTERL 2 LAE
Abhd, LAaL, BHEEOBMEIZIERS BRAERPIOKICEARTER 22D LY,

A YA Y OIMIEORBICKT BRI RSN =,
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Fibrinolytic Activity of Bovine Follicular Fluid and the Early Bovine Embryo

BNt - IUH BB - BAHH

Toshitaka HORIUCHI, Manabu YAMADA, Hideki TATEMOTO
IR By BT K A IR W B IRBARE FBt

Department of Bioresources, Hiroshima Prefectural University

(AW) 75923 ) U7 FR—2—(PA)X, BERAIBIKTHDTTIAI ) — 7V e {EE(LEE
FTHDHTIAIVICERSE, 747DV IRIEF CTRIEEE2/RT, BB, MKEHESROERF
DRSS, MABE., BEOES, HBROBEDERELREOBRKCHEBRLTHS " . £k, AR
FRICHBON T, BFUREOMEBE ., JEIPEKRRECHAEL TN EEbh TS,

MERIC BT B P ADBLER Y ¥ CIRIBRIAR R & B AR | by g iasn»
S B R RIS ICB N T, HEBEHADPAORBE TSI A I ) — XV HRINERETOT I AIY
DEFEICE > THERSWE, i, HBREHADTT 2 I ) —F VRIS & - TROER 2 H O
HR(g 2P &b WYY )DBEEEDERENED O hE(EY YY), Z2UT, FERRICTI A3
)= UnH Bz LD HhSROBHHERHERICS T 2P ALK SHERFEIEZEILNTNS,

B, EARNZHBEMRORBRICAEN, MREERICHK > THROER EMAT 22 EABRHICR
STE&EE, ZORD. AR, £ E S, FROBEEFRHICHE 1 ML O B R
DOIVMERIC BT B P AEMORE 217D L HICHEBERFICHRIESWEPAORBERALNMNCT S L
zHEMEUE,

[Hi:) B & VEAFINEOIFGER 1~ 5nn)H 5 I & IIfasN & B U =, U8 AR 2
CEDONEIRRI D & % FE . 10%CSHHepes-M19955H# T2 R F5%C02, 38. 5 C D&M T22—24KF
RS U=, RUT, BSA-free 10mMb 7 = 4 > filHepes-mTyrode# Tt U 7= W AS K T & LR
U, 5mMh 7 = 4 > &10ug/mi~s% 1) > in Hepes-mTyroded H CHRUAIN & (AINTRE U T2, (RINZRE R
DINF X, IV MR b oo iR IS & o T 1 MRS S MR & CiRAN RE SR E, PASHH
OFEEEW L. HEEEW: % BV 4 10%CSiHepes-M19985 0D A (50 0) THILOME DI % 24p BT 38 U B4
EEBLEDDE UL, TR &SRB TFORBEFORRIX, Lysine-agaroselC K &7 T =T 17
o< h757 45BN E, BFREOHRICOVWTOPABKHORIEZ 7 1 TV Y25 1 Nk, H%
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WV OKBESORIEZ T 4T VEECIT -, BRRPIORE S h =P AdZynography i,
Granelli-Piperno & Reich method (1978)ICHE—->Tir—7=,

(#58) OB LA E U T IaIi 7o 2 3 VEA%EmRU. Lysine-agarose NDOBHAMEWE D >
¥, M NaCl T H U EESEIIY 1159 — BIEEDSEA >, 0. IR TR H U ZEHC550 P A
[EHEDNRDH BN,

@& FATIFINL I AR AR 2 R 7 S RIEF R R U SR P ATEMEIRRIE T E e ok,
@ 2 MR 5 R R £ COIMBO P ADHBRIZ T 4 TU Y AT 4 RETRIRLAERD L,
LR A S S BIC P AD S S, REEBIICE N TH P AERIKED K,
@RI & - CHEERRICRE SN EP ARERE, 4~8HPMICL A2 PAEHLYSEH
B (P0. 05) B > 7= (7 4 T 1) VFHRE).

GREFEW D LymographyC & - T BB OBIL Uiz Y PAME bt PA(TAK)ISENWTBK D
NFBETCHLHI L EHERLE, —FH. SHBX T (10%CSHN19) P AEMHIIRE SRk,

(2] D Edd . RERIFHEIN TS 2 I VIERAMN RN TH Y . 2RI TR R &
PAEHENABICHNTZ2 L, 2UT BEEFCHPAMBE SN, 200 FRIMTBKTHS
ZEEELMCUE, IR CoEEoMmE. BRoBHFED S OBHONy 72 7)BRAD
PAOBENEZ N, v ZAMTEHREFHAD T TAIVRTIAI ) =TV OFEMICE > TE
B S OB HERNENGT 528" | DURTET T A3 ) =7 Y ORINCHLH % BtEd SRR
BBV PHESATNS, UhL., ROBHHED L OBEOBFEAHRZ LS PADE
FICONTHE D ICHMBRFADPVBETH L, £, KRINTEBERD D O IR R IC 1B 2
SHHETERND DO DY, BEEHMADP AR EDHFEMDIMRIISEORFTRETH 5.

( FECHR )

1) Hsueh AJW, Liu YX, Cajander SB and Ny T: Molecular mechanisms in the hormonal
regulation of plasminogen activator activity in ovarian granulosa cells and
cumulus-oocyte complexes. In Meiotic Inhibition:Molecular Control of Meiosis.

Alan R Liss Inc ,PP 227-257 (1988)

2) Menino Jr AM and Williams JS: Activation of plasminogen by the bovine embryo.
Biol Reprod 36:1289-1295 (1987)

3) Menino Jr AM, Dyk AR, Gardiner CS, Grobner MA, Kaaekuahiwi MA and Williams JS:

The effects of plasminogen on in vitro ovine embryo development. Biol Reprod 36:
1289-1295 (1989)

4) Menino Jr AM and 0’ Claray JL: Enhancement of hatching and trophoblastic outgrowth by
mouse embryos cultured in Whitten’'s medium containing plasma and plasminogen.
J Reprod Fert 77:159-167 (1986)

5) Fazleas AT, Geisert RD, Bazer FW and Roberts RM: Relationship between release of
plasminogen activator and estrogen by blastocysts and secretion of plasmin inhibitor

by uterine endometrium in the pregnant pig.Biol Reprod 29:225-238 (1983)
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Immunohistochemical expression of superoxide dismutase in human ovarian function

AR e HHE— « RABE « B B/ RE

Masahide SHIOTANI, Yoichi NODA, Katsuhiko NARIMOTO, Yoh UMAOKA, Takahide MORI

HBAZFEZHMANZEMNZHEE

Department of Gynecology and Obstetrics, Faculty of Medicine, Kyoto University

HEY: BAZ, ChETREEEME OMEEEE TdH Ssuperoxide dismutase(SOD) ZIFI|ARIHRMI BT LT
0, vy 2R RBERFLUIRIET B L 2HL M LY, PIHIEEECBOTEBIL 2 b v 2h SRR E
BB LOBRBEMLEMLUTE R, DS, AN BV TEEERIC & - THEEE S 2 Il « MARR Y
OFARTFELTH O3 8L T, BY « ZEOPHPHBMOMU SHET B LRMOEN TV, LaL,
b MAEEARI ST AR OV TR THARBAINTRVE Y, 22T RAR, AR IS 55000
AEAERNE, BB IUNMBRREOMEOBRL S, WoLRFTHILZHMNE L, £ MR BT S
SODEME D& AR B 2 REOER) 2 REMMILFIICRIT Ui, Ty & MEAZKIETH B h
RS B0 el o BB frel 78 o D SODI X & ELISA B i CTHIE U feo

FHk: TELKEHESHRECH O R TERRI Toves OANIE-T X MBFH I AREM 2HEL
7otk SRELZ R MIAER ML 7o /e, IIRRRER TR SN I RMRAE S & OIEIRSIA O 5 B b s gl
MEEA Wb U 7, recombinant human CuZnZYSOD (r-hSOD) 2FKFRIHBE L. B o HME, SHM L
su7) v, BoHithe UChREMBEABUBCE) KAV, RBEE L L Tidanino-ethyl-carbazol 2 FW
foo & MEAZKOIEIN OBRE S N AT RO, L T0IRWE OWIR Y, ELISAEE I TSOD
WE2, colorimetriciiic THEAME 2HE L 7.

BR MSE R, BB SRR SHfaE R G AREAN2E U TR ESDORERS Shish o 1o, SHRE
TEBRT S 0B AR 5 N % D BT & o o I K AT & I0 I PR 48 & s 3G M2 7R U 7o A%, KL
JRAII 358 ERERRD SN iih - o, SIMRERR TRD 5N 7-S000RE T ATERAR I VTS
Ron, 030 BB A M Lo~ 59 fa B M i 3 IS MR 0 S e e, FLASRIE O 58 REAIA 35
K U BRAE I b 3000 SODTE MR & Nfzo WEIAIRD S NS o T2 BRIATHIE O 50 A7 h SOD WL 1X7. 77+ 3.
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ELIIF¥EE (J. Mamm. Ova Res.) 8% H1%5 199 14%4A

62 ng/mlTHY, THhEFEAYVIHET 5 20.2210.19 ng/mg of proteinTdH - 7o
BRI APFRICED, RAZE PRI BT BSDORELRFD THS ML o, JHRBEFBRIT B TAN
JE AT e B SODVE B 2SR D & N fe T & W, RIAII D SOD AL N SR A i ve B i TR AE S 5 BALME R A 5 &
HINhBEREBRE, S OISO EON I BEERBIUR2E-TVS T & RRRYT S LI, blood-foll
icular barrier® U CiEMMEONIAEAOTLEBHE. Bt SN B Y 3 ERBREL» 5 OIORBICER
RREREHS TV AR S TRRT 20O LHE XS, AP LD, BAI I OI IR H < & R
B OSODMIE AR Eh e T &y B X CEIAIE O I RMIK IR VWSODORERBD b h e T &3, SIRNTY
EHEED S OO HMEMOTET 32 2 BT 23 0LEX 5, BAR BMET? « SODHM® « thi
oredox in¥R/M* MEKEHH I & VBB FEVNHRERERFLARBESL B 2 HELR L, AHEERI BT
LA LU ADS ORORBOBEE 2R LT E A, SHIONORERBRIVTOEMILA bV Ahs
ORDOFEENRBETH S LARRENS, iz, SIRRPBEI B 5 A RBHIT, BRI « 9 iR ik
Mk, BLOIMBEECSODORERRD SRz Lid, LA VTR bsteroidBEEMATHZ & &
LU\ progesteronJZRLIC IZNADHAINAD* I BRAL S R B BEM SV T OBBAENT 2 2V E VB & o THA
RSN D 2 &M b, SODAHEIC Adpathway 2 A LT Dsteroid DEARFELHELTVWA T E2RRT DD
DEEZD, ROMIT, RREZ, ThETIE PTED B BT 5S000RELRIT L. UTOIR%
HEMI LT &, OE TR AKERNRE U < HE M b BRI R SDERERRBD o h, T
EHREBEMMCRVERZRTC L, OTETRAKLS AN RE U TR « B LB I8 IEE 2R &
hy By S WRT~ T N OB LR M O b o BT RERL RN WIS EEMABEIND I L, LT,
PRI L3 B BB PE AL & BV IEE 2R & D IR D IERBIEIRMIR BV T T OBERBFHTH 5T
L, OFEEM RO FMAMIHOEERBD SN B L, DLOFE s HERB I ZSMDOREL LIV ZO
ZEH 5. OSDIFLH AT BV B « ZIEOBRITRAET 50" L A HMMRBEOH PR T & LTHWVT
WBT L, @SODIIINE « FENTRILA bV 2Ah o ORORBBELFRIEH, TVWHT &\ OTEARK
BT idprogesterone ASODORFICH E Uy SODRBERICHBEBILOBEL VS5 & B, OFTEH
WO T FHHIICH VSODERABD o N L kD, SOAMBOSLcbEELTWS T &\ PLEOAREMEA
BMARBENTV S, Db, LHAHBICBY 3S000RBOMA, BE, Wik, B2 CREMTEHEEZEL
THEY SERERRINZMATOLFECTH 5. BH, FPREHHERRBPIE (LFHFEF)] : No.0164000
4, No.02222104) b & U'BIZEWFFEE—MBIFB (No.01480391) i XV #ih& %R J 7.
SCHR ¢ 1) Noda, Y. et al.: Acta Obst. Gynaec. Jpn., 41:751, 1989.

2) Quinn, P. et al.: J. Exp. Zool., 206:73, 1978.

3) Noda, Y. et al.: Molec. Reprod. Develop., in press 199].

4) Goto, Y. et al.: Biol. Reprod., under submitting.

5) Narimoto, K. et al.: Acta Histochem. Cytochem., 23:487, 1990.

6) Narimoto, K. et al.: Acta Histochem. Cytochem., 24:85, 1991.
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k H 2 — K B M (1990)
Results of IVF-ET (1990)
INERAKEE T EEACR ST BB

Yoshimune KOBAYASHI, Ikuko HONDA, Masato INOUE,

Hiroko SOU. Akikazu FUJII

Wi RFEFHER ABFHE

Department of Obstetrics and Gynecology, Tokai University, School of Medicine.

Be75% : BRBR TR & L T IVF-ET
BT IR LB B, 7 DRk
LOBHHEBBETHD, UED1990F
EE®D IVF-ET Bi& % 2# L. 1988 —894
FE 0D BLAR & Hos U E O M & L
Jeli B

R : 1990FEEOFBEERND, HEDHE
4RI E L2 (F 1), #H
133 8 2EE M L7=A, EERIIEREU
9 9T, ® ET HEERII2BINEET L
(#2), BHEIFER T GnRHa-HMG-h
CG Hk¥% &, TDIEREIE27.7% &
RRETF L7z, CC-HMG-hCG TIRREH
RIFRROETHS 5N (£3), FH
ZBIL TR LA I o (Fd), B
T IVF 143 B BB (8~ 16HIMMIER
) ZWA LBIKDEREERS 2 iz
Do, 1 HEBE AEgE) cEWIC
FERRIMET L (F5), ERTERRE
BUEIRE CIE . 2 OMEIEILE e 5 72

19884EE 19894EBF 19904 B
#1. it %
BEK (BT A#) 15748 (175) 2564 (319) 2994 (382)
R Rt IE 9% 1284 1524
ot Rtk R IE 8% 1284 1474
FHES 33.6+3.6F 33.8+3.9% 33.943.6F
SR AR 8.7+3 4% 8.4+3. T4 8.3+3.54
(M.£S.D.)
2. IVF-ET DR
IR B A 484 994 954
TR R 48 104 99
B EIEIRR 30.6% (48,7157) 38.7% (99,7256) 31.8% (95,°299)
FRRETLE 35.4% (28 79) 34.4% (44,128) 28.3% (43,152)
RETE 25.6% (20, 78) 43.0% (55,128) 35.4% (52,147)
AR R 27.4% (48,/175) 32.6%(104,7319) 25.9% (99,/382)
*3. i@ﬁtﬂﬂﬁiﬁﬂ!&ﬁ& (4 EHD)
CC-hCG ) 0% (0/ 1) )
CC-HMG-hCG 31.3% (107 32) 41.4% (12,/29)  6.9% ( 2/ 29)
HMG-hCG 50.0% (77 14) 0% (0/ 2) 0% ( 0/ 3)

GnRHa-HMG-hCG 24.0% (31,7129) 31.8% (92,/289)

27.7% (97,/350)

CC:clomiphene

GnRHa:GnRHagonist

*4. BRESRFH. SRR, B
BRI T8 7.4+4.3 7.8%+4.9 7.844.2
FERRPIIFH  5.6%3.6 6.943.7 7.4%4.0
FHEIR 5.9+3.8 59+3.4 6.2+3.7
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MFLON¥EE (J. Mamm.

A, EEIIPRET LR (6, 7)o 4
BIEIRR Tid . 4O & B 72\ iR
RA;ET T AERCEDD I 2o -7 (R
8 ), IR TFRIX. HEIR12:EKRH DHM
WERIZEIZ 2h - 72h%, ZDBROMBER
BERL (F9), BRLULTTFEIBRR
I ERMERER L (R10),

#1990 E IVF-ET $ 3 THER—
AT - 728 ERRGET LA TES
BRI LFEEIZH Y 128 R OWRER
LHZOBETH DY, & DIZLIHERER

DER (36.4%) HP#HFERO LFICHKV

Wb DEHZBENDY , FIICEALR

3 HERHE (8~16HIaiBE) T RIF

IREREAY 2 B, BREOMIAWEROTEE

AR IN, #AK—20D IVF-ET IZ
EoTEBODTEREVWI LD, ZTOMIZ,
WMEHZ BT DH LWEBRDRRE LT, &
IR FEHIRMRSED 72X N TEY .
FEAERBEEBEOB S, 5 IVF-ET
REBE R LRI NS

2k

1) /VRESR, 8(1990), K2 - BB
(1988 —1989). WHFLINEREE 7 : 51

2) VBRER, M2(1991), AT -KB
OB (1988— 19804 ). H A
ER¥LHEE 8 (in press)

3) IVKESR, #2(1991), EIEBEEERE
B & B2 — BRI R
OWEt. HBEHRICE 58 : (in press)

4) EF»EHY, #(1991), FE BRI
B TR OGN ZHE — R
(IVF-ET) Hif&.

H#BER 4 58 : (in press)

Ova Res.) 568% 518 199 144A
EHZRINE 4.1%£3.0 4.3%+2.9 4.7%3.1
4% 4 4.7+£3.2 5.148.1 54+3.5
ERER 2.3%x1.7 2.7+2.3 2.7x2.4
(M.%S.D.)
#5. BREEIERER A

1H BB 32.2% (2990)
2H BB (2-4MBa) 22.6% (19,784)

29.4% (68,/231)
40.9% (36,788)

13.9% (20,7144)
31.9% (61,7191)

BIZHA+ IR (2-44BRaRA) 0% (0 1) (0) (0)
3H B4 (8- 1640 1) (0) (0) 38.3% (187 47)
%6. FRTNEFERNERR (NEH)

et 25.3% (23,791) 39.9% (55,138) 33.3% (53,159)
FE REEAE 42.6% (20,747) 35.1% (277 77) 31.1% (28/ 90)

BRE IR FiREEE* 16.7% (17 6)

42.1% ( 8/ 19)
40.9% ( 9/ 22)

31.8% ( 7/ 22)
25.0% (77 28)

(HEH)

REH 30.8% (4/13)
kEEETEE ST

=1. ELTEFRRFIERR
SRt 21.9% (23,/105)
FENBEE 40.0% (207 50)

EPIR THEBE 16.7% (1 6)

31.9% (58,7182)
31.5% (28 89)
40.9% ( 9/ 22)

27.1% (55,/203)
26.4% (29,/110)
25.9% (77 27)

EGSEN ] 28.6% (4 14) 34.6% ( 9/ 26) 19.0% ( 8/ 42)
REBHTEE ST
8. ESPERR AR
~24%F 0 33.3% ((1/ 3) (0)
25~29%F 40.7% (11727)  41.5% (177 41) 30.2% (16 53)
30~347 24.1% (1979) 37.6% (53/141) 28.7% (45,157)
35~39F 28.1% (18,764) 27.4% (32,/117) 25.5% (37,145)
40~ ¥ 0% (0/5) 59% (1717 381% (1/27)
#9. HiROTH (1991528 HE)
A5 48 104 99
fi6 R HarER 36 (75.0%) 66* (63.5%) 74% (14.7%)
WIRAGRE 9 (18.8%) 27 (26.0%) 24 (24.2%)
TFESER 3 ( 6.3%) 12* (11.5%) 9% ( 9.1%)
WK 17 (35.4%) 38 (36.5%) 25 (25.3%)
ELE 12 (25.0%) 20* (19.2%) 36% (36.4%)
oL 28 (58.3%) 55* (52.9%) 35
angoing 328 (67.7%)
HAER 39 7 59
FERFET 1 (BalRKIE) 2 (f& EKE) 0
BNEBE
(=3 38 ] 59
kA EIRSIEIR H3ME AT
*10. o R
» A # 16.0% (28,175) 17.2% (55,319) 17.5% (67,/382)*
P W 17.8% (28,/157) 21.5% (55,256) 22.4% (67,°299)*
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D. Biggers. New York, Plenum Press, P.8 1.
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