ISSN 0916-7625

W OFLOP =2 B
J. Mamm. Ova Res.

i LB P O o &R

Journal of Mammalian Ova Research

HWISHHNFER
Japanese Society of Vol.11 No.1

Mammalian Ova Research

April 1994




J0935L7Y—Y—

O EFTOISLICKDEENRIERE

O B{EIF A XAV FTHRBICITZET

0 7JOUSLZBBICHTE - RITTEFT
OET-1FERMDIEX - RIEAS v V¥R

o R—AHEEE - RERUEMEE - Nw 7y THEEE -

A=RRAY—K /AN v THEL EZESR

A~ O—ULH8EL 0.25m) 20AR(BAHZ V)
& AR E & H —40C~50C

ol b 3 3 600W

S i ACI100V 20A 50 60HZz
7t ~ 3 360400 1000mm

2] = #750kg

%IIIII
I

= =
FHK =ttt rrexrasncTanacs o

B &
Conceral

DTN -E RN EAT
L HA H RILE - RIE B AEES

M) S by | PR
m M) by | 2R
FDIPRAD 5 BE . BEIBFEE GeinT
INEFFIE D JEHE HEIR{RE (S

WiERET %
RAELIEKASHH FTERIREKXSH

v N
5
i
L
\' \
Gl
BE
T
/




HWAEBPRTFREER

F114% F15 TR 694 H1H

EEHRY (EX

¥HBeoMm Fa- PWEEE - REoHEZ - 1
s dF T I a - 2 DB
B - BB - BE OB-JTREET '8

BREkET o ARFOENZE

BEWSLT - RIFSH - F.P.
Yy FERRMRCET 2 ERNOBRSBCHESEL

- BN KEE - MITLEE 24

Sy bR 2 v A S v a YERET Y VIBERO Y Y METNT I v ORE
----------- FEBET - KBRXE - BE A 31
AR - SEREARY VEO~F VY F 7 - EEEERER L OBEER
------------ - W 7R - WRE-LES 36
EBRZETCOBEARBERC L2 7 Vv EBEROREER
- MAEHEE-ER E-BEFE- JEE 43

e 17

FE@wmx (fux)
MR ORFNE S 25 <~ v 2ROINEBE
- SREE - LHAZM - GFHER - FHTE— - WEES - BHERE 40

BBEHIBPITFLHERT %
KRR
P DB & RS %% < % FEE

7—2 v ay 7 TORFHFFERICE T 55BN
BEEMY A 7 Y v FHEI & B0 % L ORI (R B REFEDT

LBF A - KB B B RAMET oo 56
PRANBA P Ca® DB fENT & SLEE S L — v — FABER
R - Bas— s B — e 58

Bk X AR REO TR —BBRECOWT—
BE R BiEE— DB Bk 60



< ZAPFRIOBFEERCBTSRT—PCREDILAE
WARBA - kB - REES - BAFE - Bl & -

STCTR - WK — - ERUREEK - (HERRE

PEHERBT & 5 v B FROEREZEE ORE

HEERIS - K2 THIEL - PEEE oo

HABEOZRBERT 50 FHEOMA L L OILH
H BEE-FH JNK-B55 &

H F-HI H- BEH — -

— A
SZ1&1CSIDHEGERDHE
EEE= - A - BILERE - BERE— -

SEE - HARE - E B

SERNE O R K i
RER—ER - BHh & kEH E-EHRFEW - BFRSS -

HAREE— - B - FERT - ARRT

BAEBUNEIEC B0 2 BWFBRERT OB EMERAFTC>WT
EHER—BR - B B - kEF E-ERFH - BFESS -

WA — - BEHEE - AT - BART

B~ 7 2B T LOBEATRIC X AETFOEH :
LR - R KRR - AREE— - SHEF -

TEEBRE - AARIE - AUSAER - 4 B

HARH SRR DAEREI D FEAEEE & ¥

BB - AHET - RS - ZmgE oo

< U ZENZEC B0 B HRMIRAINEER DR
BREF#HT] « MR T - GAEECER -

IKEEHE - POOIER - 3 EIERE -

B~ v 2T DA ZHE
HREC - EH - IUR—th - TERE -

BIATR - REAE— H HE-BE B -

RIVE B & OFE DR DI TF DRt B T8

FIZEE - BERE - FRIE

ZHE L CHIBVBEBR L BT 2 EAH ) VR{LOK S
fRiE A - UM T - EBEFIS - KFE—H -

KESHETF - BARFKEL  BFEBERE oo

PZD, ZD, Zona thinning D < v Zhatching~ DL
SR¥EZ -¥IH E-B fE-

Bk  EREL - B

77 A HERG T UL T AR e SRAZ B RO D FE A= BT Buis 4 R S B
b O ERERTOKE

FAHEZERE - IERF o



7y b 1R ORBECBLETPHAV I F Vv OHE

LU[E%{% . W@Z%E ................ 90
< ZAPIHIEFEE =Xt 5 basic Fibroblast Growth FactorD%hH
FHE— - - BRKA - FH &, FIES - 92

BERE LV —U 5 E—DFEDIn vitroTORBTLRIFT
AR/ MREE(ERF O&E]
NEZ + L .A. Hinds -
C.O Neill , C.H.Tyndale—Biscoe “--++++----- 94
b Y —x%FH T Vitrification & D7 v ARDOREBERIFTHE
BHFTV T - BE - WS-

SEIFEHE - ABETFD « INFEIFEE oo 96
< AR ORAE R RITTHEREE OFE
AT - KEHEX - RILER - AREE oo 98
No R E— 1 IR OGNRECRIET 27 ) Y ROEDTADFE
BREE - -BEAHE -0 +100
FERHREZTRINCS T2 ALEHT OB L cOF A%
WOEE--RR¥EZ -HIH ®-2 Skl & ----oveeeee 102
< A4 HIRIRC B3 A EIBRDBE - BESBRIEN a v v a VIERETRE
IMINEE - E K BL ---crrrieaann 104
RA F T — LB OGRS « Bk O£
B # - BHEERM - EEFER - KBEXR - 8LBK ----orro0--4106

< 7 ABINE L ORI B 5
Prostaglandin E, receptor type 2,type 3 OFIHIZDWT
BREE] - FCHF - mAHER - BRI o 108
<9 2B IO BT 5c—mos REOEKLILFHHRE >\ T
IWAREE - IMRIES - <« BEAE - BFEER oo 110
< AR EBICNTIEGFRIVOTGF —a %R E
EGFZA#mRNADREE
BEH 4 -&FHE—- - SBERA - F)EH - 112
< 7 ARSZREINO K FEM R AE @
BILSRTE - HHET - SEEH -
BHEEL - BTHEES - BEEHR=B oo 114
M RFERIA i< 7 A RO IS B
BAREE - LHZW - SkHEX -

P TIE— -« DNBRERE - REFIERE oo 116
PRI B 5 B b E A~ D RN B M e DB 5
E;’g%ﬁj . Kf%ﬁ‘iﬁif\ . ﬁp\]{&ﬁi ............... 1118
embryo scoreZ W THE L1 VF —E TH&E
INRESE - KHEF - AR - FEEAN oo 1120

I VF —E THiEiR$%E (O - WiE - HH4t) O I VF —E TR
AR, « IRESE « AHEF < EEA oo 122



e b ORI E PR T HEA R OERR R

W EERE - ARSI - JRPIEE e

< 7 2 REIR R O W 8 3 5 phosphofructokinase * hexokinase
BIEFRBELCOWT

BRTER - BRET - STH - R

< 7 ZAPITFRBGBRIC B3 % c—mos mRNADFKBLICBH S % #at

GHEE - ERRT - BEER

F A 5T Y AR SHEAMyogenin—LacZ BEEFDORE

& HE - SEEALD 8 B ERET  RHER --ooovrrrn

v N ZEIRDEBT LB G BInsulin L O
Insulin—like growth factor — I DEE

AN - BAEHE - BB R SNUF

WERTHE/ Ju—F 2 fifh(GHA) = € b — 7 OIRREARABR BT A RHIECOWT

HEBOE - BRIIBT - AH E- BT oo

< AFHBE T 5 RAG— 1 BETORE
— ¥R B3 5 genetic recombination D AJREME —
B 2 - ARBA - BERAGE - TEEM - BAME -

@A (FEHY) %W - TAKEBT - B EBAR o

WA {E D N A RsmER s % A\ 7o BASKIR Rt H D3 2

BED . ERBIT - B4 PR BEEEE oo

< AR TFIEB3 % S H—F I O VORYAZZKEFT
B—ANHT b &) —NEIMDEE

AL - GERRERAT  WE E - WAES oo

3 RTCALME IR SR EE % L Ic VB O BIES

B - SO - THER— - GBEREE

OVER DI 7c © O IRgg B REIC D\ T
— %I BEIRRF D IR E I FE D TUAE 7 b O B e DWW T —
EMEME - AEARK - IMHIEE - EAE—BD - FHFEH -

GeBERME - BB — - BARE— - B m - EARIBK oo

HIAMEEC LD BHEEhIGE 7 v MR OEBMREF O8I

KARERD « EA To cvrerrreeens

BBy ARBRCEG 5IFEEESD 24 65 TAETFTA L L HABE

%%%X . %ﬁ:jﬂj‘i‘m ..............

DR 2 - DNAIREE B E & Microfilaments

LW CEAEE KB P e

BkZE - AR L DEH I i< v 2 BERFAEDR (B8 1 S EIH)
DY AR FENT
FIR & - FIARE - IUET - RiiEEL -

]ﬁ]’ﬁﬁ% . c#q)ﬁg% B S /N % ..............



v RN R R O B R I Ethylene glycol #THEFI & Li-8BE5D
Sucrose DEE

?E.%%Z ................ 154
=R VNV OIRRAIR & RER T & A4
MG B EKET R SR B 156
<A 7 ah T et LI- IR DR
FUZE HE « BB — « BEB DT oo 158
RS B R TMA—DPH, % - o v 7 AKBR D WETREDHT L\ FFHiH:
AETEE - BARTF - BAMZ « ARE—« =3 fl -ocoocrereoceen 160

7 2 DIt B0 % IRREMRE & DR g O & &l
F.P.AxT v « {kBESEE - NEESRZ - B8 #H -------vvreenn- 162



Journal of Mammalian Ova Research

Vol.11 No.1 April 1994

Contents

Originals (in English with Japanese Abstract)

MORITA, Y., O. TSUTSUMI, Y.OKA,H.KATAGIRI& Y.TAKETANI : Application
of Reverse Transcription—Polymerase Chain Reaction to Study the Glucose Transporter

Protein Gene(GLUTL) Expression in Preimplantation Mouse Embryos 1
SAWAI K., J-M LIM, K. OKUDA & K. NIWA : Effect of Glucose in a Semi-Defined
Culture Medium on Development of Mouse 1-Cell Embryos -- 8
TAKAHASHI, Y., K. ISHIKAWA, F.P.DAEN, K.KAMIO, S.AZUMA, E.SATO& Y.
TOYODA : Stimulatory Effect of Porcine Follicular Fluid on the Fertilization of
Cumulus-Free Mouse Eggs In Vitro 17
NIMURA, S. & M. HOSOE : Changes in the Distribution and Density of Cortical
Granules in Rabbit Oocytes During Meiotic Maturation 24
NAKAMICHI, R., S. OHBOSHI & N. FUJIHARA : Effects of Calf Serum and Bovine
Serum Albumin on the Compaction of the Early Rat Embryos ---- ---31
RYOO, Z. Y. & S. SUGAWARA : Hexokinase Activity of Bovine Embryos Produced
from IVM-IVE System and Their Subsequent Development - 36
TANAKA, H., M. HISHINUMA, Y. TAKAHASHI & H. KANAGAWA : In Vitro
Culture of Bovine Nuclear Transplant Embryos in Modified Synthetic Oviduct Fluid
Medium under Low Concentration of Oxygen 43
Original (in Japanese with English Abstract)
SUZUKI, H., O,UEDA, N. KAMADA, K. JISHAGE, M. KATOH & M. SHINO :
Improved embryo transfer into the oviduct by local application of a vasoconstrictor
inmice ----=--—-m-=mmmmm e 49
Proceeding of the 35th Annual Meeting of Japanese Society of Mammalian
Ova Research
President’ s lecture
Topics on the oocyte maturation and early embryogenesis
SATO, K. .................................. 5 4
Work shop
Analysis of metabolism in oocytes and embryos by enzymatic cycling method
YANO,T., T.AYABE,O.TSUTSUMI & Y.TAKETANI -«-eeeeerererecncececenes 56
Intracellular Ca** image analysis with conventional and confocal laser scan
microscopy in mammalian eggs
SI‘IRAKAWA,H,KSI‘HRAISI& SMIYAZAKI ......................... 58



Study of quality of embryo culture using co-culture system

NEGANU, A., S. KOBAYASHI, T. TOMINAGA -+t seseeeeeeeereeerreeremnnurenn. 60
An apprication of reverse transcriptase-polymerase chain reaction (RT-PCR)
in the study of the murine oocyte and embryogenesis

TOCHIGIL, M., H.YOSHINAGA, M.NAGACKA, Y.HASHIMOTO,

S.HAYAKAWA, H.SAKAMOTO, B.TOCHIGI, K.TUBATA

QK . SATOH wevneevrnerertee ettt ie ettt e e e e e e e e e e a e e et e et e e et e e e eeeanss 62
Cold stability of bovine spermatoza examined by intracytoplasmic sperm
injection

GOTO,K . A.K"[N'OSI—]I’I‘A & YNAKAN’ISI et e e ress setienea e e eenerseeseeeses 64
Studies on molecular mechanisms in manmmalian fertilization and manipulation
for reproduction

MORI,T., MAO WU GUO, T.BABA, E.MORI, K.FURUKAWA

& STAKASAI{I ................................................................................... 66

General reports
Comparison of SZI cases with ICSI cases

TAKATSUKA,R., T.TSUJI, M.TOYOKITA, R.FUJINAMI,

S’I‘ERAMO’I‘O, Y.MICI—II[{URA & O_KATO .......................................... 68
Clinical evaluation of microfertilization

AWATA,S., A. TANAKA, M.NAGAYOSHI, H.SHIOMI,

I.TANAKA, Y. TAKEMOTO, H.TAKASAKI, N.IDE &

KARMOTO ....................................................................................... 70
Evaluation of insemination of zona-free human oocytes for severe male
infertility

AWATA,S., A.TANAKA, M.NAGAYOSHI, H.SHIOMI,

I. TANAKA, Y. TAKEMOTO, H.TAKASAKI, N.IDE &

Production of term offspring from in vitro fertilization by spermatozoa
derived from old male mice

WAKAYAMA,T., K.TANAMURA, J.SUTO, K.IMAMURA,

K.FUKUTA, K.KURAMOTO, M.KUROHMARU & Y.HAYASHI -+ 74
Developmental rate differences and sex of bovine preimplantation embryos
generated in vitro

ITAGAKL Y., N.KIMURA, M.YAMANAKA & S.SUTQU --:+reeevvnseervenenn 76
Inhibitory effect of homologous erythrocytes to reactive oxygen species on
mouse embryos development

MATSUCKA, 1., Y.FUJINO, F.ITO, S.OGITA, N.WATANABE

& MD\IOUE ...................................................................................... 78



In vitro fertilization of oocytes of wild mice

NAKAGATA,N., S.UEDA, K.YAMANOUCHI, K.TSUCHIYA,

M.OKAMOTO, Y.MATSUDA, S.AZUMA & Y.TOYODA - ctreeeereririiennen. 80
Effects of porcine oviduct and uterus on the development of porcine oocytes
derived from in vitro fertilization

YOSHIKAWA,N., T.IWASAKI & K.TOTSUKAWA --++eeveerrerueereereeininnes 89
Involvement of protein phosphorylation during fertilization—especially during
pronuclear formation—in mouse egg

INAGAKI,N., N.YAMAMORI, Y.ENDO, K.OSUMI,

e I M A R mp———————— 84
The effects of assisted hatching of mouse embryos by using PZD,ZD,and
Zona thinning

YAZAWA,H., K.YANAGIDA, K.HOSHI M.WATANABE,

NYOSI_IH\/_[A’I‘SU & A SATOH ............................................................. 86
Effects of electrical stimuli and growth hormones on the developmental
ability of nuclear transferred eggs with male fetal germ cells in the mouse

TSUNODA,Y & V. KATQO cevevereertreesinenttiiiiiiiieciiteiiiiisivnnateinesieiinenns 88
Effects of PHA lectin on in vitro development of rat 1-cell embryos
YAMADA, M. & K. TUTSUMI s+ o5t ssws cvnsuonivnn evss sssovsmisssssemsponsvssvress e 90

Effects of basic fibroblast growth factor on the development of mouse
embryos in vitro

Y,OSHIDA S., N.TAKAO, T.HARADA & N.TERAKAWA «:--eeeeeeeneenneen. 92
The possible role of endogenous platelet-activating factor on the in vitro
development of Tammar wallabies’ blastocysts

KOJIMA,T., L.A.HINDS, C.O NEILL & C.H.TYNDALE-BISCOE -«:----+: 94
Vitrification with trehalose and its effects on mouse embryos’ development

ISHDA,G.M., M.NOHARA, S.KAWACHIYA, T.HIRAYAMA,

H.SAITO & M .HIRQOIL tteceeeereeernciersonssrsrsesessnsosscsncsnsonssscsssnssassssoessssssasss 96
Effects of the culture density of mouse zygotes on the development in vitro
and in vivo

KATO’Y ; HOI—INO, KFUKL]’YAMA & Y_’I‘SIJNODA ............................ 98
Effects of taurine and EDTA on development of hamster 1-cell embryos in
vitro

HORIUCHI, T. & H. TATEMOTO ccevvvennees NS SR e TN SRS Se e e s anis 100
Effect of artifical zona pellucida on the development of zona pellucida—free
mouse embryos

WATANABE,M., H.YAZAWA, K.YANAGIDA, K.HOSHI

& A_SATO ......................................................................................... 102



Effect of disaggregation and re-aggregation at the 4-cell stage on the
formation of compacted mouse embryos

OGAWA,H., T.MORI & H.SHIMIZU ++-+ervevereeseeeseseeimmmmuiimininn. 104
Survival of frozen-thawed biopsied bovine embryos
NUMABE,T., N.TAKADA, H.SATO, A.KIFUNE & K.KAMEYAMA -...... 106

Ontogeny of prostaglandin E, receptor type 2 and type 3 gene activation in
mouse embryo

TAKAMI, T., M. TAKAMI, H.SAKAMOTO & K.SATOU eeeeeveerrencencinnens 108
Histochemical analysis for c-mos expression in murine and porcine oocytes

YAMAUCHI,N., M.KOBAYASHI, H.SASADA & S.SUGA

WARA ............................................................................................... 1 1 0
Stimulatory effect of EGF and TGF-a on the development of mouse
embryos and expression of EGF-receptor mRNA

HARADA,T., S.YOSHIDA, N.TAKAO & N.TERAKAWA «+esseerverserreerenns 112
Permeabilities of mouse oocytes to various cryoprotectants

YOKOYAMA,E., N.YOSHIDA, K.EDASHIGE, T.SAKURAI,

T.MACHIDA & M .IKASAL ++cvveveervreeerrumerennsenteemmeeetsmseeeeemuneecmumnreesmmnn 114
Improved embryo tramsfer into the oviduct by local application of a vasoconstrictor
in mice

SUZUKL,H. , O.UEDA, N.KAMADA, K.JISHAGE, M.KATOH

& M. SI.IH\]’O ....................................................................................... 1 16
Granulosa cells affect the chromatin condensation of bovine oocyte at
germinal vesicle stage

TATEMOTO,H., T.KUBO & T.HORIUCHI «:cteeveeeeseeseoereessnrectasesencenencns 118
Embryo score in relation to incidence of IVF-ET pregnancy

KOBAYASHI, Y., I.LHONDA, T.SUZUKI & M.INOUE -:-eeeereererrercensenneeccas 120
Results of IVF-ET in patients with a previous IVF-ET pregnancy

SUZUKI,T., Y.KOBAYASHI, I.HONDA & M.INOQUE ++rvrererrerererarescnenianens 122
Clinical evaluation of intracytoplasmic sperm injection in human oocytes

TAI{ENAKA’M ; K.TAKAHASI_H & THORIUCI_II ................................. 124

Ontogeny of phosphofructokinase and hexokinase gene activation in mouse
embryo .

TAKAML M., T.TAKAMI, H.SAKAMOTO & K.SATOH --:ceoeeevereereeceenn 126
Expression of ¢c-mos mRNA during oocyte maturation in the mouse
ISIDA,E., N.UETANI & K.SATQ «eeereerereseeanuuieterumiminmenuiiitnniieeeas 128

Expression of Myogenin—LacZ gene in chimera mice
IM,SANG-YONG, J.TAKAHASHI, K. TSUTSUMI, A.FUJI
SAWA & Y.YASUDA +cceecesonnentrettsnattteestersratsssstosssssostssestsosessrsssnscssnsoee 130



Effects of insulin and insulin-like growth factor-I on the development of
bovine embryos

MATSUI,M., Y. TAKAHASHI, M .HISHINUMA & H.

KANAGATWA 5 55 smin s st .48 556 50 i5 585055 S 05505555 5mm nmns ome oo s tomsmossmasamssumaameses
Localization of the epitope recognized by anti-zona monoclonal antibody
(MAb-5H4) during folliculogenesis

INOUE,M., A.HASEGAWA, T.TAKEMURA & K. KOYAMA --cceeveeeeneeeenens
Expression of RAG-1 in murine preimplantation embryos ;possible genetic
recombination during early embryogenesis

HAYAKAWA,S., M.TOCHIGI, N.NEMOTO, F.CHISHIMA,

H.SHIRAISHI, M.KARASAKI-SUZUKI, M .ESUMI, 1. SAKURAI

& K. SATOH issis sswnosns awnsnsns sumes i ssaasaesn sosssssseeaaos oo samssss s aes see s vo s sovmes 65
Detection of atretic ovarian follicles using DNA nick end labeling method

TAKANO,R., N.UETANI, M.TOMANA, A.WAKE &

The effect of B-—mercaptoethanol on the incorporation of *H-thymidine in the
early developing mouse embryos

TSUILH. . V.SATO, N.TAKATA & Y. TAKAGT s ssensovsswnunns was savowarsasss
Observation of oviducts by the 3 dimensional internal structure microscope

YOKOTA’H. s TI—HGUCI-H, KK[_]DOH & K'SA’I‘O .................................
Reproductive physiology of the fallopian tube — fimbrial capture of the ovum
and tunal transport of the ovum with emphasis on the ampullary construction
and elevation of the tubal pressure

OSADA,H., I. TSUNODA, M.MATUURA, K.TAKAGI,

T.YOSHIDA, K.SATOH, K.KANAYAMA, K.NARIAI,

T BN 8 SSATCUTIA sswmssnsmsinn snmssnnsssns s o s 5w 505 s s exus i gsrs
Histocytological examination of neonatal rat ovaries cryopreserved by
vitrification

SUGIMOTO,M. & H.MIYAMOTQ «:eeeeerrereermmmmmmmmmmetmit,
Time-lapse videomicrographic observations of the contraction in cultured
mouse blastocysts

TARALASITLE, & S NIIIURA - rv-sis sass w0055 a5 srsmsvasansnnssanommsnennessmssns
Localization of Microfilaments during oocyte nuclear and cytoplasmic
maturation

’I‘ERADA,Y. , T.FUKAYA & A.YAJ'MA ..............................................
Chromosomal analyses of androgenetic mouse eggs at the first cleavage
division

YOSIZAWA, M., H.AKUZAWA, K.KAGEYAMA, T.MAEDA,

TKONO’ TNAKAHARA & SMURAMA’I‘SU ........................................



Effect of sucrose on viability of frozen-thawed bovine IVM-IVF-IVC blastocysts
using ethylene glycol as a cryoprotectant

FUKUSHIMA, M. cceeeeereersessssosmmmnnseionscssstmarsennsossssansannnnssssissesssssesses

IVF using oocytes collected from the ovarian follicles and frozen-thawed
spermatozoa in Japanese monkeys ( Macaca fuscata )

SANKALT., K.SHIMIZU, F.CHO & Y.YOSHIKAWA «-+seeveersereserruneen.

Freeze preservation of microencapsulated ovarian follicle in rat

KAGABU,S., K.MAMBA & T.MAKITA +++eereeeeeeeeernennsiormmmiiiniiuiinienes

A new method of evaluating exocytosis of mouse cortical granules
TAHARA,M., A A MAMMOTO, N.MASUMOTO, K.TASAKA

& A.MIYAH .................................................................................

Role of oocytes and cumulus cells on the expansion of porcine oocyte-cumulus
complexes in vitro

DAEN,F.P., E.SATO, K.NAITO & Y.TOYODA «++-srereeeeessrrrrereeeriannens



J.Mamm.Ova Res.
Vol.11 No.1

PP. 1 ~7
1994

Application of Reverse Transcription - Polymerase Chain Reaction to
Study the Glucose Transporter Protein Gene (GLUTI) Expression
in Preimplantation Mouse Embryos
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Abstract : Glucose incorporation and utilization in mouse embryos increases
during preimplantation development, which may depend on the amount of glucose
transporter in the embryos. A reverse transcription—-polymerase chain reaction
(RT-PCR) was used to study the expression of glucose transporter GLUT1
mRNA in preimplantation mouse embryos. Messenger RNA was obtained from
100 of 2-cell embryos and blastocysts using the Micro—-Fast Track mRNA
isolation kit. RT-PCR revealed that GLUT1 mRNA is expressed in both the 2—cell
embryos and blastocysts. The levels of GLUT1 mRNA increased during embryonic
development. These results suggest that glucose incorporation or the switch in the
substrate preference of the embryo from pyruvate to glucose during preimplantation
development depends at least in part on the expression of GLUT1 at the transcription
level, which results in increased amounts of GLUT1 protein. Key words: Glucose,Glucose
transporter, mRNA, Reverse transcription—polymerase chain reaction

(Received 12 January 1994, Accepted 31 January 1994)

Introduction

Mammalian embryos undergo qualitative and quantitative changes in energy
substrate utilization during the preimplantation period. Glucose is unable to support
the development of oocytes and early embryos until they reach the 4—cell stage®.
There is a characteristic switch in the substrate preference of embryos: from
pyruvate during the early cleavage stage, to glucose after the 8-cell stage®®.
Glucose becomes the predominant energy source at the blastocyst stage. Current
experimental data indicate that there is a change in the uptake or metabolism of
glucose in early embryos®®. Thus, several investigators have attempted to assess

3,6)

the viability of embryos by measuring their glucose uptake®*®. A low level of

-1 -
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hexokinase activity has been proposed to explain the inability of many species of
embryos, including humans, to utilize glucose™. Recently, investigators have
proposed that the glucose transporter GLUTI1, which is expressed in embryos, is
involved in this substrate preference of embryos'*?.

The aim of this study was to determine whether GLUT1 mRNA is expressed in
embryos, and therfore may be responsible for GLUTI protein expression and
glucose uptake by the preimplantation embryo. In order to detect small
amounts of mRNA, the reverse transcription—polymerase chain reaction (RT-PCR)method,
which is a sensitive technique because of its exponential amplification process,

has been employed to study GLUTI1 expression in preimplantation mouse embryos.

Materials and Methods

Mouse Embryos : Eight — week — old B6C3F1 female mice were superovulated with 5

IU of pregnant mare serum gonadotropin (Teikokuzoki, Tokyo), followed 48
hours later by 5 IU of human chorionic gonadotropin (hCG; Mochida, Tokyo).
Mating with males of the same strain was confirmed by the presence of a
vaginal plug. Two—cell embryos and blastocysts were obtained at 40 and 88 hours
after hCG administration by flushing the oviducts and the uteri, respectively.

RNA Extraction : One hundred embryos were washed five times with phosphate

buffered saline containing 3mg/ml polyvinylpyrroridone. They were collected in
a small droplet (<5p¢1) and were quick-frozen in liquid nitrogen and stored
at -80C. PolyA*RNA was extracted from the embryoé by the Micro-Fast Track
mRNA isolation kit (Invitrogen, San Diego, CA, USA), which allowed isolation of
poly A*RNA directly from a very small number of cells. Briefly, the lysates of
100 embryos were directly applied to oligo (dT) cellulose for adsorption.Non-poly-
adenylated RNA, DNA, dissolved membranes, proteins and cellular debris were
washed off the resin with a high salt buffer, and tRNA and rRNA were eluted with
a low salt buffer. Finally, the polyadenylated RNA was eluted with water
and ethanol precipitated. The resulting pellet of poly A*RNA, which was obtained
by centrifugation, was resuspended in 4 ¢ 1 of 10mM Tris~HCI, pH 7.6 1mM
EDTA, and 2 ¢ 1 were used for each of two RT-PCR reactions : one was for the
GLUT1 mRNA assay, and the other for B-actin mRNA as an internal standard.

Reverse Transcription—Polymerase Chain Reaction: Each 2 ¢ 1 of polyA' RNA
aliquot was incubated with 2.5 units of rTth DNA Polymerase (Perkin-Elmer/Cetus,

Norwalk, CT,, USA)for 15 min at 70C in a total reaction volume of 10 g1 containing
1XrTth reverse transcriptase buffer (10 mM Tris-HCI, pH 8.3, 90 mM KCI), 0.2mM
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of each dNTP, 1 mM MnCl; and 10 pmol of the appropriate antisense primer. The
reverse transcription reaction was stopped by placing the tube on ice. PCR was
performed in the same tube after adding 40 1 of chelating buffer (5% glycerol, 10
mM Tris-HCI, pH 8.3,100 mM KCI, 0.75mM EGTA, 0.05% Tween 20)containing 1.8
mM MgCl; and 10 pmol of the appropriate sense primers. The primers for the
amplification of a GLUT1-specific sequence’® and those for mouse B-actin*are
shown in Table 1. PCR was performed in a DNA thermal cycler(Perkin— Elmer/
Cetus,Norwalk) according to the following protocol:an initial denaturation at 95°C for
2 min was followed by 40 cycles of denaturation at 95C for 1 min, and annealing,
and primer extension at 60°C for 1 min. A further 7 min extension at 60C was
performed at the end of the 40 cycles to extend any remaining single strand
products. Ten microliters of the PCR amplified products were electrophoresed in a
2% agarose gel containing 0.5 ¢ g/ ml ethidium bromide and photographed under
UV-irradiation. The restriction enzyme cleavage patterns of the fragments

using Apal and Pvull were analyzed to confirm the identity of the PCR products.

Table 1. Primers used in the RT-PCR assay for GLUT1 and 2 -actin in embryos.

Gene Primers used Product size Residues
GLUTI1 CATCGCCCTGGCCCTGCAGGAGC 361bp. 1263-1285 sense strand
GGCACCCCCCTGCCGGAAGCCGGA 1600-1623 antisense strand
8 -actin CGTGGGCCGCCCTAGGCACCA 243bp 182-202 sense strand
TTGGCCTTAGGGTTCAGGGGGG 403-424 antisense strand
Results

Messenger RNA was isolated from batches of embryos at the 2-cell and blastocyst
stages of development. The mRNA was primed with oligo-dT and reverse
transcribed. An aliquot of the product was used for amplification by PCR for each
primer pair specific for actin cDNA or for GLUT1 cDNA. The assays were repeated
three times with different embryo batches. The identity of the amplified
products was confirmed by its size on an agarose gel and its restriction enzyme
cleavage pattern. The RT-PCR products from mouse embryos are shown in Figs 1A
and 1B. GLUT1 mRNA was detected in both 2-cell embryos and blastocysts as
evidenced by the presence of amplified cDNA fragments of the expected 361 bp
size (Fig.1A). Repeated analysis of the intensity of the amplified fragments indicated
that a relatively larger amount of mRNA is produced in the blastocysts than the

2—cell embryos. Amplified B-actin cDNA of the expected 243-bp size was also
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detected in both the 2-cell embryos and blastocysts (Fig.1B). No difference was
observed in the amount of this PCR product in the embryos. Restriction
endonuclease digestion of the PCR-amplified DNA by Pvull and Apal revealed that
the 361 bp GLUT1 sequence was cleaved out into fragments of 209 and 152 bp, and
269 and 92 bp, respectively, as predicted from the DNA sequence(Fig.1C)

---2030
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(A) (B) ©

Figure 1.(A) Detection of GLUT1 transcripts in preimplantation embryos by
RT-PCR. Lane 1, two—cell embryos; lane 2, blastocysts; Lane M,
molecular weight markers. The position of the expected 361 bp PCR
product for GLUT]1 is indicated.

(B) Detection of B -actin transcripts in preimplantation embryos by
RT-PCR. Lane 1, two—cell embryos; lane 2, blastocysts; Lane M,
molecular weight markers. The position of the expected 243 bp PCR
product for B-actin is indicated.

(C) Digestion pattern of RT-PCR products by restriction enzymes.
Lane 1, untreated GLUT1 PCR product; Lane 2, fragments of 209
and 152 bp produced by Pvull digestion; Lane 3, fragments of 269
and 92 bp produced by Apal digestion.

Discussion

Purified mRNA was isolated from mouse embryos at various stage of development
by our RNA extraction procedure. Contamination of genomic DNA was ruled
out by PCR amplification of each cDNA preparation using primers that flank a
target sequence of the actin gene that contains an 87 bp intron. If genomic DNA
were present in the cDNA, a 330 bp farget sequence would be amplified as well as
the 243 bp fragment representing the cDNA. No 330 bp PCR product for
B—actin was detected in any of the RT-PCR reactions with embryo RNA
samples (Fig.1B). This RT-PCR assay, however, is not quantitative enough to
confirm the reported increase in actin mRNA levels which was detected by
Northern blot analysis using thousands of embryos*.

We have shown that mouse embryos express GLUT1 using RT-PCR on mRNA
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from 50 embryos(Fig.1A and 1B) in agreement with observations obtained using
Western blot analysis® and RT-PCR'™. GLUTI is the likely mediator of glucose
uptake in early mouse embryos. Moreover, the levels of GLUTI1 increase when
embryos develop although this is not quantitative (Fig.1A). This offers some insight
into the characteristic switch in the substrate preference of embryos from pyruvate
to glucose. The elevated levels of GLUT1 expression may be responsible for this
increased capacity for glucose uptake, which may be felated, at least in part, to
substrate preference. However, it is also plausible that the levels of the enzymes
involved in glucose metabolism may regulate the main energy source of the
oocytes and embryos, because low hexokinase activity has been reported to explain
the inability of mouse, rat, and human oocytes and embryos to utilize glucose™.

In summary, our results suggest that increased GLUT1 expression may explain the
switch in substrate preference from pyruvate to glucose, and may correlate with
the exponential increase in glucose incorporation during preimplantation embryo
development. This approach may be important for analyzing biochemically the
process of preimplanation development, because morphological criteria, such as
the rate of blastocyst formation in vitro, are not very quantitative and have limited
usefulness. Thus, the determination of GLUT1 expression may be useful for
investigation not only developmental changes, but also the possible involvement of
certain factors influencing embryonic development. In fact, studies examining the
roles of various growth factors, such as epidermal growth factor, are now in

progress in our laboratory using the methodology described here.
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Abstract : Mouse 1-cell embryos from C57BL/6] were cultured in CZB medium
containing lactate, pyruvate, glutamine, EDTA and BSA. When examined 24, 36
and 48 h after culture, embryos developed to the 2-cell (86%), 4- to 7—cell (59%)
and =8-cell (54%) stages, respectively, but hardly to the =morula stage 72 h
after culture. When 5.55 mM-glucose was added to the medium 24 or 36 h after
culture, significantly higher proportions (71-75%) of blastocyst-stage embryos were
obtained 96 h after culture compared with when glucose was added 0 (43%) and 48
(26%) h after culture. Exposure of embryos to glucose for only 12 h between 36 and
48 h after culture could support their development to the blastocyst stage (64%). If
only glucose was present during this period, the additional exposure of embryos to
glucose between 24 and 36 h and/or 48 and 96 h after culture neither inhibits nor
promotes development of embryos to the blastocyst stage. Key words: Mouse,
One-cell embryo, In vitro development, Glucose requirement (Received 19 January

1994, Accepted 8 February 1994)

Introduction

It is well known that development of 1-cell mouse embryos in vitro is blocked
at the 2-cell stage with an exception of some inbred and F,strains'™®. Although it has
been reported that a high lactate/pyruvate ratio® and the addition of ethylene
diamine-tetraacetic acid (EDTA)® or superoxide dismutase® to culture medium
is beneficial for culture of 1-cell embryos derived from some blocking strains of
mice, there is considerable variation in the proportion of development beyond the
2—cell stage in different media. To maintain whole development in vitro of 1-cell
mouse embryos to the blastocyst stage it is important to clarify the factors which
affect the blastocyst formation after overcoming a 2-cell block.

Recently, Chatot et al.® found that 1-cell CF-1 embryos, which usually exhibit the
2—cell block to development in vitro, developed beyond the 2—cell stage but not to
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the blastocyst stage when they were cultured continuously in a medium (CZB
medium) lacking glucose, but that exposure of embryos to glucose from the 3- to
4-cell stage (48 h after culture) through the early morula stage (72 h after culture)
is essential to maintain development of embryos to the blastocyst stage. However,
in some nonblocking strains, the addition of glucose to media at the start of
culture dose not induce the 2-cell block and supports development to the blastocyst
stage. Although 1-cell stage®® embryos of the C57BL/6J strain do not exhibit the
2—cell block, the proportion of embryos developed to the blastocyst stage in
media with glucose greatly differs by different laboratories®™.

In our laboratory, when cultured in CZB medium” which is lacking glucose,
C57BL/6] 1—cell embryos could develop beyond the 2-cell stage but not to the
blastocyst stage (unpublished data). Therefore, the present study was undertaken to
examine the effects of glucose on development of C57BL/6]J 1-cell embryos in CZB
medium.

Materials and Methods

Medium : The medium used for manipulating and culture of embryos was CZB
medium formulated by Chatot et al®. This medium consisted of 81.62 mM-NaCl,
4.83 mM-KCl, 1.18 mM-KH;PO,, 1.18 mM-MgSO,*7H;0, 25.12 mM-NaHCO,, 1.7
mM-CaCl,*2H;O, 31.3 mM-sodium lactate, 0.27 mM-sodium pyruvate, 1 mM-glutamine,
5 mg globulin—free bovine serum albumin (BSA; No.A-7638, Sigma Chemical Co.,
St. Louis, MO, USA)/ml, 0.11 mM-EDTA, 0.7 mg streptomycin sulfate/ml and
100 U sodium penicillin G/ml.

Embryo Collection and Culture of Embryos : Mature (4-6 weeks old) random-bred

C57BL/6] female mice which were originally purchased from Clea Japan Inc.
and maintained under controlled light (14 h light: 10 h darkness; light on at 6:00)
were superovulated with intraperitoneal injection of 5 IU PMSG (Teikoku—Zoki
Co., Tokyo) followed by 5 IU hCG (Sankyo Co., Tokyo) 48 h later and naturally
mated with males of the same strain. On the following morning (24-25 h after
hCG), 1-cell embryos were flushed from the excised oviducts in about 0.1 ml CZB
medium supplemented with 0.1% hyaluronidase (No. H-3506, Sigma Chemical Co.).
After cumulus cells were completely dispersed, embryos were washed three
times with the medium without hyaluronidase. Nine to 20 embryos were then
placed in a 50-¢1 drop of the same medium under paraffin oil (No. 261-17, Nacalai
Tesque Inc.,Kyoto) ina 35 X 10 mm falcon polystyrene culture dish (No.1008,
Becton and Dickinson, NJ, USA) and cultured in a CO, incubator (5% CO:; in air
at 37C).
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Experimental Studies : To clarify the process of early cleavage of embryos"

cultured in CZB medium, embryos were examined at a 12-h interval from 24 to
48 h after culture in Experiment 1. To examine the effect of glucose on
development of embryos at different stages, embryos cultured in CZB medium
were transferred to newly prepared medium supplemented with 5.55 mM-glucose 0,
24, 36, 48 and 96 h after culture in Experiment 2. In Experiment 3, to examine
the effect of the presence of glucose during various culture periods on
development; of embryos, those cultured in CZB m_ediurn were washed three
times and transferred to newly prepared medium with 5.55 mM-glucose 24 or 36 h
after culture and again washed three times and transferred to glucose—free CZB
medium 12-36 h later. In Experiments 2 and 3, embryos were examined 48, 72
and 96 h after culture for their developmental stages under a phase—contrast
microscope.

Statistical analysis : Each experiment was replicated 3 (Experiments 1 and 3) or 4

(Experiment 2) times. In Experiments 2 and 3, the proportions of embryos
developing to each stage were subjected to an arc-sine transformation and the
transformed values were assigned for one-way analysis of variance (ANOVA).
When ANOVA revealed a significant treatment effect, the treatments were compared

by Duncan’s multiple range test.

Results

Early development of embryos in CZB medium (Experiment 1)

As shown in Table 1, almost all embryos (86%) completed the first cleavage 24
h after culture. The embryos could develop beyond the 2-cell stage reaching to the
=4-—cell (59%) and =8-cell (54%) stages 36 and 48 h after culture, respectively.

Development of embryos in CZB medium supplemented with glucose at various

times after culture(Experiment 2)

As shown in Table 2, the proportion of embryos developed to the =4-cell stage
48 h after culture was significantly ‘(P<0.05) lower in the medium with glucose
from the start of culture (69%) than in the medium without glucose until 24
(91%), 36 (92%) and 48 (86-93 %) h after culture. High proportions of =morula (88
%) and blastocyst (75 %) stage embryos were obtained 72 and 96 h after culture,
respectively, when glucose was not added to the medium until 36 h after the start
of culture. These values were not different from those of embryos that had

been cultured without glucose until 24 h after the start of culture (83% for
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2morulae and 71% for blastocysts) but significantly (P<0.05) higher than those
(10-66% for =morulae and 0-43% for blastocysts) of all other groups.

Table 1. Early cleavage of C57BL/6J 1-cell embryos cultured in CZB medium®

Time of No. and %Z* of embryos developed to
observation -
(h) ‘ 1-cell 2-cell 3-cell 4-7 -cell 28-cell
24 4( 4) 96 (86) 11(10) 0( 0) 0( 0)
36 4( 4) 26 (23) 5( 5) 65(59) 2( 2)
48 4( 4) 8(7) 2( 2) 24.(22) 60 (54)

*A total of 111 embryos was cultured in 3 replicates.

*Percentage of the number of embryos cultured.

Table 2. Development of C57BL/6J 1-cell embryos in CZB medium supplemented

with glucose (5.55 mM) at various times after the start of tulture

Time of glucose No. of No. and %Z* of embryos developed to

addition embryos 24-cell 2Morula Blastocyst
(h) cultured [48]® [72)® [96]®

0 58 40(69) © 38(66) 25(43) ¢
24 58 53(91)¢ 48(83) ¢ 41(71)¢
36 60 55(92)¢ 53(88) 45(75) ¢
48 58 54(93)¢ 28 (48) 15(26) ©
96 (no addition) 58 50(86) ¢ 6(10)' 0( 0)-

“Parcentage of the number of embryos cultured.
"Numbers in parenthesis indicate the time of examination (h after culture).
¢ 'Values with different superscripts within an each column are significantly

different, P<0.05 at least.

Development of embryos exposed to glucose in CZB medium for different periods

(Experiment 3)

As shown in Table 3, development of embryos to the =4-cell stage was not
affected by the different periods (12-36 h) of the exposure to glucose from 24 or 36 h
after culture. When embryos were exposed to glucose for 12 h from 24 h after
culture, the proportion (48%) of =morula-stage embryos was significantly (P<0.01)
lower than in those exposed to glucose for 24 (81%) and 36 (87%) h but not
different from the values in those exposed to glucose for 12 (72%) and 24 (76%) h
from 36 h after culture. However, blastocyst development (64-70%) was greatly
promoted (P<0.01) when embryos were exposed to glucose for 24-36 and 12-24
h from 24 and 36 h after culture, respectively, compared with those exposed to

glucose only between 24 and 36 h after culture.
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Table 3. Effect of the presence of glucose (5.55 mM) in CZB medium during various

culture periods on the development of C57BL/6J 1-cell embryos

Presence of No. and %Z* of embryos developed to
glucose No. of
during embryos 24-cell 2Morula Blastocyst
(h) cultured [48]" [72]® [96]*
24-36 50 41(82) 24 (48) © 11(22) ¢
24-48 54 47(87) 44 (81)° 36(67)
24-60 54 47(87) 47(87)¢ 38(70)¢
36-48 50 45(90) 36(72) 1 32(64)¢
36-60 50 44 (88) 38(76) < 33(66)

*Percentage of the number of embryos cultured.
*Numbers in parenthesis indicate the time of examination (h after culture).
¢“Values with each different superscripts are significantly different

within each column, P<0.01 at least.

Discussion

The results of the present study indicate that C57BL/6] 1-cell embryos can
develop beyond the 2-cell stage but hardly to the morula and blastocyst stages
when they were cultured in CZB medium” which contains lactate, pyruvate,
glutamine, EDTA and BSA but no glucose. To maintain blastocyst formation, the
addition of glucose to the medium was essential. However, the presence of
glucose for the first 24 h of culture rather inhibited blastocyst formation.
Exposure of embryos to glucose for only 12 h from 36 to 48 h after culture could
support their development tothe blastocyst stage. If only glucose was present
during this period, the additional exposure of embryos to glucose between 24 and
36 h and/or 48 and 96 h after culture neither inhibits nor promotes development
of embryos to the blastocyst stage. This requirement of glucose was also
applicable to development of embryos to the morula stage with less strictness
compared with for blastocyst formation.

The specific role(s) of glucose during culture of 1-cell embryos obtained from
various strains of mice that do not generally exhibit the 2-cell block has been
examined in detail®*®. However, it seems that the pattern of glucose requirement
for development to the blastocyst stage is slightly different according to the
different strains. Chatot et al®. have reported that some 1-cell embryos obtained
from B6D2F1/J (C57BL/6] X DBA/2]) or CDI1 females mated to B6SJLF1/]
(C57BL/6] x SJL/J) males could develop. to the blastocyst stage in CZB medium
but that the addition of glucose to the medium from the start of culture optimally
maintained blastocyst development; the beneficial effect of the addition of glucose 48

)

h after culture as observed in blocking strain” was not observed. Although
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Chatot et al®. suggested that this was the result of an intrinsic difference in the
ability of the blocking and nonblocking strains to metabolize glucose, this
hypothesis was not necessarily supported by Du and Wales™ who recently observed
that both strains responded similarly to the presence of glucose. On the other
hand, Brown and Whittingham® have reported that no l-cell embryos from
B6CBF1 (C57BL/6 X CBA/ca) mice mated to the same strain males developed
to the blastocyst stage when glucose was omitted from bicarbonate—buffered
mouse embryo culture medium, M16", which contains lactate and pyruvate but
that an exposure of embryos to glucose for a 22-24h period at any stage during the
first 72 h of culture supported development to the morula and blastocyst stages.
These findings may suggest that there is some differences in the requirement of
glucose among different nonblocking strains. In the present study, exposure of
C57BL/6] embryos to glucose was only necessary from 36 through 48 h after culture,
at which time of culture embryos developed to the 4-to 8—cell stage, for development
to the morula to blastocyst stage in CZB medium. The requirement of glucose
during this specific period was quite similar to that observed in 1-cell embryos
from blocking strain, CF-1 females mated to B6SJLF1 males”. Although it has been
reported that uptake and incorporation of glucose by mouse embryos increase at
the 4-to 8—cell stage™'®, the precise nature of the specific timing and of the
strain difference of the requirement of glucose remains unclear. It seems that
glucose is required for the synthesis of some stage—specific embryonic
component(s) involved in development to the morula and blastocyst stages.

The requirement of glucose for development of embryos in vitro is different
according to animal species. In the cattle, the presence of glucose throughout
culture is detrimental for development of 1-cell embryos to the blastocyst stage”®
but blastocyst formation from the 8 to 16—cell stage is promoted by the presence

of glucose™™

. Participation of glucose in in vitro developmental block of embryos
at specific stage is also reported in the sheep®, hamster™, and pig®. However,
glucose is an essential component in chemically defined medium for development
of rat 1-cell embryos to the blastocyst stage®.

In conclusion, development of C57BL/6] 1-cell embryos to the morula and
blastocyst stages is inhibited when they were cultured in CZB medium with
glucose for the first 24 h or without glucose throughout culture but greatly
promoted when they were exposed to glucose for 12 h between 36 and 48 h after

culture.
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Fertilization of Cumulus - Free Mouse Eggs In Vitro
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Abstract : This study was designed to investigate the ability of porcine follicular fluid
to increase the efficiency of fertilization of cumulus —free mouse oocytes. Porcine
follicular fluid (pFF) was fractionated by ultracentrifugation, and termed Top, Second,
Third, Bottom. The addition of Top fraction to the sperm preincubation medium
and the fertilization medium raised the fertilization rate significantly and dose —
dependently (10% Top: 11%, 20% Top: 25%, P<0.01), while the others exhibited no
effect. pFF Top fraction also increased the number' of capacitated spermatozoa
(control: 21%, Top: 36%, P<0.05) as revealed by chlortetracycline assay after 2 h
preincubation. Additionally, the length of time necessay for zona lysis with
chymotrypsin greatly decreased. These results indicated that pFF might facilitate
sperm capacitation and prevent hardening of zona pellucida, resulting in increasing
efficiency in the fertilization of cumulus - free mouse oocytes. Key Words: porcine
follicular fluid, in vitro fertilization, capacitation, zona hardening (Received 27
December 1993, Accepted 2 February 1994)

Introduction

Porcine follicular fluid (pFF) has been introduced to complete oocyte maturation
in vitro, and to facilitate sperm penetration and subsequent early cleavage in pigs®.
Porcine oocytes matured in modified KRB solution? containing pFF were more likely
to form male and female pronuclei after insemination than those matured in modified
KRB solution. Mattioli et al® revealed that follicle somatic cells and the conditioned
medium which had been previously used for maturation of follicular oocyte markedly
improved sperm penetrability into the oocytes and male pronuclear formation in pigs.
These results suggested that some component(s) of pFF interact with the plasma
membrane and cytoplasm of the oocytes and / or sperm, resulting in high incidence
of sperm penetration and pronuclear formation. DeFelici et al® indicated that the

addition of human follicular fluid or pFF to the maturation medium of mouse oocytes
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prevented zona hardening. Although it is still not certain that zona hardening
which has been thought to be the conversion of ZP2 to ZP2f® reflects the physiological
condition, proteolytic modification of ZP2 by exocytosis of cortical granules might be
a critical event in sperm binding to zona pellucida or sperm penetration.

The present study was undertaken to examine whether components of pFF could
improve the fertilization of cumulus —free mouse eggs in vitro, and to explore the

effects of pFF on sperm and oocytes.

Materials and Methods

Preparation of porcine follicular fluid: The protocol for the preparation of pFF was

described previously®. Briefly, pFF was collected by aspiration from ovaries (the
diameter of the follicles range.d from 2 to 5 mm) obtained at a local abattoir. The
debris was removed from pFF by centrifugation, and then the pFF was ultracentrifuged
at 220,000X ¢ for 48 h. The pFF factions (termed Top, Second, Third and Bottom)
were stored at —80C before use. Bottom fraction was added to TYH medium”+1.0

mg/ml polyvinylpyrorridone (PVP -40, Sigma Chemical Co., TYH-PVP). Bottom
fraction was diluted with TYH—PVP to 20% before storage, because it was difficult

to remove Bottom fraction from the centrifugation tube.

In vitro fertilization assay : Female and male Jcl:ICR mice were purchased from

CLEA Japan Inc. Females (7-12 weeks old) were superovulated by intraperitoneal
injections of 7.51U0 PMSG, followed after 48 h with 7.5IU hCG. Fifteen to16 h after
hCG injection, cumulus—-oocyte complexes were collected from the oviducts and
treated with 0.05% hyaluronidase (Type IV -S, Sigma Chemical Co.) in TYH - PVP
to remove the cumulus cells. Ten to 20 oocytes were placed in each 200 ¢1 drop of
the fertilization medium (TYH-PVP or TYH-PVP containing pFF fractions) .
Spermatozoa were collected by extruding from the slitted portion of the epididymal
duct of the excised caudae epididymides, and directly introduced into the
preincubation medium (TYH-PVP, TYH-PVP containing pFF fractions, or TYH
supplemented with 4.0 mg/ml bovine serum albumin, BSA-01, fatty acid free,
Yagai Co. Ltd,. Japan). Spermatozoa were preincubated for 2—3 h at 37C under 5%
CO; in air, and then small aliquots of sperm suspension were transferred to the
fertilization medium at a concentration of 100—150 sperm/ 1. Five to 7 h after
insemination, oocytes were mounted on glass slides, pressed gently with a cover
slip, fixed with 2.5% glutaraldehyde in phosphate buffer (pH 7.4) and then with 10%
neutral formalin in phosphate buffer overnight. The fixed oocytes were stained with

0.25% acetolacmoid and examined under a Nomarski differential interference
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microscope (AFX - IIA, Nikon). Statistical analysis was conducted by chi - square
test and Fisher's exact test.

Assessment of sperm capacitation and zona hardening of oocytes: The capacitated

sperm were evaluated under an epi - fluorescence microscope (BH2—RFC, OLYMPUS)
by chlortetracycline (CTC) assay, according to the method of Ward and Storey®.
Three different fluorescence patterns were identified with this assay: sperm with
intact plasma membranes and acrosomes (no reaction), sperm in a perifusion state
(capacitation), and fully acrosome reacted or dead sperm. Ten to 20 oocytes was
washed three times in 200 1 drops of TYH-PVP, and preincubated in 200 1 drops
of control or experimental medium for the length of time indicated. The oocytes
were then exposed to 2001 drops of 2.0 mg/ml alpha-chymotrypsin (Type- 1,
Sigma Chemical Co.) in modified PBS and the number of zona-lysed oocytes was

counted under a stereomicroscope at 5 min intervals.

Results

Effects of pFF and pFF fractions on fertilization

The effects of pFF and pFF fractions on the fertilization rate of cumulus — free
mouse eggs are shown in Figure 1. pFF Top fraction promoted the fertilization of
cumulus —free mouse eggs significantly and dose — dependently (10% Top: 11%, 20 %
Top: 25%, P<0.01). On the other hand, few eggs were fertilized in TYH-PVP
supplemented with pFF Second and Third fractions, but not in such a medium with

Bottom fraction.

control |0 (0/111)

10% Top 11** (11/101)

20% Top 25%+

(18/72)
20% Second

20% Third

20% Bottom | 0 (0/32)

0 10 20 30
% fertilization

Fig 1. Effects of pFF fractions on the fertilization of cumulus—free mouse eggs
in vitro. Each fraction obtained by ultracentrifugation was added to TYH
-PVP (sperm preincubation and fertilization medium) at a final
concentration of 20% unless otherwise indicated. % % ;P<0.01
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Effects of pFF Top fraction on sperm capacitation

Supplementation of pFF Top fraction (20%) in TYH - PVP markedly increased the
number of spermatozoa in the perifusion state (36%; P<0.05), compared to
spermatozoa preincubated in TYH - PVP (negative control; 21%) (Fig.2). When
spermatozoa were preincbated in TYH-BSA (positive control), they were well

capacitated (39%). pFF Top fraction, on the other hand, had no effect on acrosome

reaction.
actio -
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8 P B Non-Capacitation
=3
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[£9)
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0+

TYH-PVP TYH-PVP TYH-BSA
+20%Top

Fig 2. Percentage of fluorescent patterns of spermatozoa preincubated for 2 h in
TYH—PVP, TYH—BSA or TYH—PVP—20% Top. Date are represented

as mean for four different experiments. AR; acrosome reaction.

Prevention of zona hardening by pFF Top fraction

Denuded oocytes were preincubated in TYH-PVP or TYH-PVP-Top for 0, 2, 4
and 6 h, and then treated with 0.2% chymotrypsin in modified PBS (Fig.3). Longer
preincubated oocytes were resistant to chymotrypsin, and therefore, revealed the

spontaneous zona hardening. The spontaneous zona hardening was attenuated by

1) Oh preincubation 2) 2h preincubation
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S
2 20 20
I
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time (min)
Fig 3. Percentage of zona-lysed oocytes against 0.2% chymotrypsin in modified
PBS. (open circles: oocytes were preincubated in TYH-PVP, closed
circles: oocytes were preincubated in TYH-PVP-20% Top). The values

are means of three replicate experiments.

e D e



J. Mamm. Ova Res. Vol.11, No.1, April 1994

supplemention of pFF Top fraction in the preincubation medium because the length

of time necessary for lysis of zona pellucida with chymotrypsin was reduced.

Discussion

Follicular oocytes can undergo spontaneous meiotic maturation in a chemically
defined culture medium. However, lower incidence and abnormal male pronuclear
formation were reported”. The need for cytoplasmic and oolemmal maturation for
sperm penetration and early development was suggested by several investigators®?.
Fukui® indicated that follicle cells might play an important role in cytoplasmic
maturation and fertilization in cattle oocytes, in view of the results of co- culture.
Insufficient maturity was markedly improved and a high rate of normal male
pronuclear formaticn was observed when pFF was added to the culture medium®®.
The developmental ability of oocytes matured and fertilized in the medium with pFF
was also increased'”. These results demonstrated that soluble factor(s) secreted from
follicle somatic cells might regulate not only the oocyte maturation but fertilization.
Our date shown here suggested that pFF Top fraction contain fertilization —
promoting factor(s).

The physiological roles of follicular fluid on fertilization have been reported;
improving the rate of acrosome reaction, and preventing zona hardening®. No direct
evidence of promoting the acrosome reaction was obtained in our experiments, but
spermatozoa were Wwell capacitated after 2 h preincubation in TYH containing Top
fraction. Meizel et al”® revealed that progesterone which was synthesized by granulosa
and cumulus cells triggered the acrosome reaction in human. Margalioth et al*® also
indicated that alower concentration of progesterone may stimulate sperm capacitation.
Although it was unclear whether the fertilization - promoting factor in pFF was
progesterone or not, it is conceivable that this factor remained within the cumulus -
oocyte complexes after ovulation. pFF influenced the fertilizing capacity of human
spermatozoa', and this effect might be associated with stimulation of the acrosome
reaction™.

Inhibition of zona hardening by pFF Top fraction, which was thought to be the
reason for low penetrability of sperm into the oocytes, was confirmed. Spontaneous
zona hardening was caused by spontaneous exocytosis of cortical granules which
contained protease - like materials’. The inhibitory effect of pFF on zona hardening,
therefore, might result from the action of protease inhibitor present in pFF. Our
data suggested that fertilization — promoting factor(s) in pFF was not species — specific,

but rather ordinarily existing.
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In conclusion, pFF included fertilization — promoting factor(s), which was related
to the enhancement of sperm capacitation and to inhibition of zona hardening, and

the activities were expressed in a non species — specific manner.

References

1)Naito, K., Fukuda, Y. and Ishibashi, I. (1989): Developmental ability of porcine
ova matured in porcine follicular fluid in vitro and fertilized in vitro.
Theriogenology, 31, 1049 -1057.

2)Ishibashi, I., Takeda, M., Takagishi, K. .and Naito, K. (1992): Effects of
porcine follicular fluid added to the maturation medium on fertilization and
development into the two-—cell stage of rat follicular oocytes in vitro. Jon.]J.
Reprod.Dev., 38, 229-233. ]

3)Mattioli, M., Barboni, B., Bacci, M.L. and Seren, E.(1990): Maturation of pig
oocytes: Observation on membrane potential. Biol.Reprod., 43, 318-322.

4)DeFlici, M., Salustri, A. and Siracusa, G. (1985): “Spontaneous” hardening of
the zona pellucida of mouse oocytes during in vitro culture. II. The effects of
follicular fluid and glycosaminoglycans. Gamete Res., 12, 227 —235.

5)Ducibella, T., Kurasawa, S., Rangarajan, S., Kopf, G.S. and Schultz, R.M.
(1990) : Precocious loss of cortical granules during oocyte meiotic maturation and
correlation with an egg-—induced modification of the zona pellucida. Dev.Biol.,
137, 46-55.

6)Naito, K., Fukuda, Y. and Toyoda, Y.(1988): Effects of porcine follicular fluid
on male pronucleus formation in porcine oocytes matured in vitro. Gamete Res.,
21,289-295.

7)Toyoda, Y., Yokoyama, M. and Hosi, T.(1971): Studies on the fertilization of
mouse eggs in vitro. I . In vitro fertilization of eggs by fresh epididymal sperm.
Jpn.J.Anim.Reprod., 16, 147 -151.

8)Ward, C. and Storey, B.(1984): Determination of the time course of capacitation
in mouse spermatozoa using a chlortetracycline fluorescence assay. Dev.Biol. ,104,
287 -296.

9)Motlik, J. and Fulka, J.(1974): Fertilization of pig follicular oocytes cultivated in
vitro. J.Reprod.Fertil., 36, 235-237.

10)Fukui, Y.(1990): Effect of follicle cells on the acrosome reaction, fertilization,
and developmental competence of bovine oocytes matured in vitro. Mol.Reprod.
Dev., 26, 40-46.

11)Suraez, S.S., Wolf, D.P. and Meizel, S. (1986): Induction of the acrosome

—29_



J. Mamm. Ova Res. Vol.11, No.1, April 1994

reaction in human spermatozoa by a fraction of human follicular fluid. Gamete
Res., 14, 107-121.

12)Meizel, S., Pillai, E., Perez, D. and Thomas, P. (1990): Initiation of the
human sperm acrosome reaction by components of human follicular fluid and
cumulus secretions including steroids. In Fertilization in Mammals (Bavister,
B.D., Cummins, J. and Roldan, E.R.S., eds), pp, 205-222, Serono Symposia USA,
Norwell.

13)Margalioth, E.J., Bronson, R.A., Cooper, G.W. and Rosenfeld, D.L. (1988):
Luteal phase sera and progesterone enhance sperm penetration in the hamster
egg assay. Fertil. Steril., 50, 117 -122.

14)Siegel, M.S. and Graczykowsky, J.W.(1991): Influence of porcine follicular fluid
on the fertilizing capacity of human spermatozoa. Fertil.Steril., 55, 1204 —1206.

15)Zhang, X., Rutledge, J. and Armstrong, D.T. (1991): Studies on zona
hardening in rat oocytes that are matured in vitro in a serum - free medium. Mol.
Reprod.Dev., 28, 292-296.

MeBRx~v200Fo@fKAZHE XT3
7 XD E DR

EB%#E - AJIFIE - Ferdinand P. Daen - #RER - B HE - (EFEXRH - BH #

RRKFEREP R BEFIT L, RAaf#X 108

JBEBRE< Y AFOZRECXT 5 7 2 IPREROZEC O\ TRE Lic, 7 2 IRz @@=l
(220,000 g) i X v 5@ L, Top, Second, Third, Bottom® 4 ZEi% &1, T DORIIEE
HEHR OSREEIMC Top A ERHMT 5 &, TRHENBRC LR L, i, TBREHRRZ
BEKENTH -7 (10% Top: 11%, 20% Top:25%, P<0.01), LA L, fllOfEZEML
Frcil, SHERO AR bR oTc, —F, TopH B ZEEESBETOR*ARICHE
&g s & &b (control:21%, Top:36%, P<0.05), ¥ %tV 7v VR X 5EAR OB
DERFEZAEBL SR, ThbOBERMD, 7 2IIRKIIETFOTEENZIEMNS &
BELEBRIPFEREOEUABTAZ LI LY, TRIBEDREZTRTLDEELLAT,

—23_



J.Mamm.Ova Res.
Vol.11 No.1
PP. 24~30
19914
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in Rabbit Oocytes during Meiotic Maturation
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Abstract: Using Lens culinaris agglutinin(LCA) conjugated with fluorescein

isothiocyanate, changes in the distribution and density of cortical granules
(CGs) in rabbit oocytes were lectin-histochemically examined during meiotic
maturation in vivo and in vitro. . A small number of LCA-reactive CGs existed
throughout the cytoplasm of eve}'y oocyte with the germinal vesicle and of all the
oocytes 6 hrs after copulation. The density of CGs rose slightly in the cytoplasm
of the oocytes 9 hrs after copulation, though the distribution did not vary. In the
ovulated oocytes 12 hrs after copulation, CGs further increased and came to be
localized mainly in the cortex except for the small CG-free domain. In the
oocytes cultured in vitro, changes in the distribution and density of CGs in the
course of culturing were similar to those in the oocytes matured in vivo, though
about half of the oocytes cultured only for 9 hrs showed the same distributional
pattern of CGs as in vivo oocytes 12 hrs after copulation. Key Words: Rabbit
oocyte, Cortical granule, Meiotic maturation, LCA, Histochemistry (Received 24
January 1994, Accepted 8 February 1994)
Introduction

Itis well known that already in unfertilized mammalian eggs, cortical granules
(CGs) are membrane-bound secretory granules located immediately beneath the
plasma membrane, in order to prevent polyspermic fertilization”. Electron microscopic
observations have clarified, in rats” and mice”, that CGs first appear in the
oocytes in primordial follicles, while in hamsters®® and rabbits®, in those in
secondary follicles having bilayered granulosa cells, and in monkeys® and humans?,
in those having multilayered granulosa cells. Changes in the distribution and
density of CGs in the oocytes during meiotic maturation have also been electron —
microscopically observed in rats?, mice®, hamsters*?, pigs®? and cows”. However
such observations have not been done in rabbit oocytes. Recently, it has
become practicable to demonstrate CGs in mammalian oocytes at light microscopic

level, using a lectin, Lens culinaris agglutinin (LCA), conjugated either with
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biotin or fluorescein isothiocyanate (FITC); using the LCA as a CG probe, then,
the number and distribution of CGs have been observed in hamster and mouse

oocytes during meiotic maturation!®*¥

. Because the LCA method allows a rapid
and accurate visualization of CG distribution in the cytoplasm of oocytes, this
method is considered to have many advantages over the electron microscopic
method™. In the present investigation, therefore, the authors utilized LCA
conjugated with FITC, in order to observe the changes in distributional patterns of

CGs in rabbit oocytes during meiotic maturation in vivo and in vitro.

Materials and Methods

In this experiment, 39 female rabbits of Japanese White were used: they were
kept and fed normally in aroom at 24T, lit 14 hrs aday from4 a.m. to 6 p.m.

To observe the changes of CGs in the oocytes during meiotic maturation in vivo,
20 females were mated with males, and the oocytes were taken from the antral
follicles 0, 6 and 9 hrs after mating and from the oviducts 12 hrs after mating.
Meanwhile, to observe the changes of CGs in the'oocytes during meiotic
maturation in vitro, the oocytes taken from the antral follicles of unmated 19
females were cultured in BAE and FOOTE medium'™ at 37C for 6, 9 and 12 hrs
in a CO; incubator (CO, 5 %, air 95 %).

CGs in the oocytes from both the groups were stained with LCA conjugated with
FITC (E-Y Laboratories, San Mateo, U.S.A.), according to the method of DUCIBELLA
et al.” The oocytes were immersed in a phosphate buffered saline (PBS, pH 7.4)"
containing 0.1 % hyaluronidase in order to disperse the cumulus cells, and then
were further immersed in a PBS containing 0.2 % pronase to dissolve zonae
pellucidae. The naked oocytes were washed in a PBS and fixed in a PBS
containing 3.7 % paraformaldehyde for 30 min at room temperature. They were,
then, washed 3 times in a blocking solution composed of 3 mg bovine serum
albumin (BSA, Sigma Chemical Co., St. Louis, U.S.A.), 7.51 mg glycine (Wako
Pure Chemical Industries Ltd., Osaka, Japan) and 1 ml PBS, and were immersed in
a PBS containing 0.1 % Triton X-100 (Nacalai Tesque, Kyoto, Japan) for 5 min at
20TC and were replaced in the blocking solution. The oocytes were finally
immersed in a staining solution composed of 10 pg LCA, 0.1 gl Triton X-100, 3
mg BSA and 1 ml PBS, for 30 min at 20C. As for the controls, some oocytes
were pretreated in a PBS containing 100 mM a-methylmannoside (Fluka Biochemika,
Buchs, Switzerland) for 10 min at 20T, and were immersed in a staining solution

containing 100 mM a-methylmannoside for 30 min at 20C. The oocytes thus
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treated were thoroughly washed in a PBS containing 0.01 % Triton X-100 and 0.3 %
BSA, and were placed on glass slides to be photographed under a reflected-light
fluorescing microscope (Nikon Corporation, Tokyo, Japan). Atretic oocytes were
eliminated from observation.

To observe the state of nuclei, some oocytes matured in vivo and in vitro were
taken to be immersed in a 0.1 M phosphate buffer solution (pH 7.4) containing 2.5
% glutaraldehyde, and were fixed in ethanol:acetic acid (3:1) for 48 hrs at 4T.
The oocytes thus prepared were immersed in ethanol, and stained with 1.0 %
aceto—orcein. They were washed in 20 % acetic acid solution, and were placed on

glass slides to be photographed under a phase—contrast microscope.

Results

Nuclear status : The germinal. vesicle was present in every oocyte from unmated
rabbits and females immediately after copulation. The oocytes from mated animals
were at the diakinesis stage of Prophase I 6 hrs after copulation, at the Telophase I
9 hrs and at the Metaphase II 12 hrs. In the oocytes cultured in vitro, also, the
nuclear division progressed in the similar course of time as observed in the oocytes
from mated animals, although some cultured oocytes reached the Metaphase II as
early as 9 hrs of culturing.

Distributional patterns of CGs : When the oocytes were treated with LCA conjugated

with FITC, granular fluorescence was observed in the cytoplasm (Figs.1,2). The
fluorescent granules were regarded as showing the presence of CGs, because such
granules did not appear in the control oocytes treated with a-methylmannoside
(Fig.3).

Fig.1. An oocyte with germinal vesicle collected from an antral follicle, showing a

small number of fluorescent CGs spread in the cytoplasm.

Fig.2. An oocyte collected from the oviduct 12 hrs after copulation, showing a
large number of fluorescent CGs in the cortex of cytoplasm, but not in the
CG—free domain (arrowed) .

Fig.3. A control oocyte collected from the oviduct 12 hrs after copulation, showing

no fluorescent granules in the cytoplasm.

‘Whole mount preparations of rabbit oocytes, taken at a magnification of X250 by
epifluorescence microscopy. The oocytes in Figs.1l and 2 were treated with
FITC—conjugated LCA, and the oocyte in Fig.3 was treated with a-methylmannoside
and then with FITC-conjugated LCA and a-methylmannoside.
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Given in Fig.4 are the illustrations of changes in the distribution and density of
CGs in rabbit oocytes during meiotic maturation in vivo and in vitro. An oocyte
having the germinal vesicle always exhibited a small number of LCA-reactive CGs as
single particles scattered throughout the cytoplasm (Fig.1). Such a distributional
pattern was observed in the oocytes 6 and 9 hrs after copulation, but the density of
the CG rose slightly at 9 hrs. In the oocytes 12 hrs after copulation (Fig.2), the
CGs further increased and came to exist mainly in their cortexes, though not at the

small CG—free domain (CGFD).

In vivo

In vitro

Fig.4. Diagram of the distribution and density of CGs in rabbit oocytes
during meiotic maturation.

* Hours after copulation or maturation culture.

GV: germinal vesicle, CGD: CG domain, CGFD: CG-free domain.

In the oocytes cultured in vitro, meantime, changes in the distribution and
density of CGs in the course of time were similar to those in the oocytes matured
in vivo, although at 9 hrs of culturing, about half of cultured oocytes showed the

same distributional pattern of CGs as in vivo oocytes 12 hrs after copulation did.

Discussion

In the rabbit, it has been reported that CGs first appear in the oocytes in
secondary follicles®, and that a large number of CGs exist mainly in the cortical
cytoplasm of oocytes just before” and after'® ovulation, and there appears the
CGFD in the cortex of each oocyte immediately after ovulation®™. Changes in the
distribution and density of CGs in rabbit oocytes during meiotic maturation,
however, have not been examined. The present experiments concerning this period
proved that LCA-reactive CGs existed in a low density throughout the cytoplasm of

rabbit oocytes at the germinal vesicle stage, which with the elapse of time after
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copulation, increased and came to be localized mainly in the cortex of oocytes, and
that the density of CGs reached its maximum in ovulated oocytes 12 hrs after
copulation (Metaphase II).

With the LCA method employed, it has been observed that in the hamster™, the
density of CGs reaches its maximum in the oocytes in antral follicles 87 hrs before

1149 in the oocytes in antral follicles just before

ovulation, and in the mouse
ovulation. Our present experiments showed that in rabbit oocytes, the density of
CGs reached its highest 12 hrs after copulation (immediately after ovulation). Such
periodic differences among animals at which the density of CGs reaches the
maximum, seem to depend on mechanical differences among them to prevent
polyspermic fertilization. In rabbits, as the vitelline block to prevent polyspermy is
more functional than the zona reaction as compared with that in hamsters and
mice®, it seems that in rabbit oocytes, a larger number of CGs are necessary even
after ovulation.

FLECHON et al.® have reported that there was no CGFD observed in rabbit
oocytes(immediately after ovulation). In the present experiments, however, the
authors confirmed the presence of CGFDs in the cortical cytoplasm of rabbit
oocytes immediately after ovulation. Since the CGFD in rabbit oocytes is very
small, it is suspected that FLECHON et al.? were not able to recognize CGFDs
electron—microscopically.

In mice oocytes™, it has been reported that changes in the distribution and
density of CGs during meiotic maturation in vitro are similar to those in the
oocytes matured in vivo. In the present experiments, also, such changes of CGs
after resumption of meiotic division were almost the same in rabbit oocytes either
matured in vivo or in vitro, except for the formation of CGFD and for the movement
of CGs to the peripheral cytoplasm in some of the oocytes cultured for 9 hrs. Since
earlier changes in the distribution of CGs were observed in the cultured oocytes in
which there was earlier progression of nuclear division occurred, it can be said that

the phenomenon was not abnormal developmentally.
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Abstract : Effects of calf serum (CS) and bovine serum albumin (BSA) on the

compaction of 8-cell rat embryos were investigated. Brief culture of pre—compacted
8—cell rat embryos with a medium containing CS led to 100% compaction of the
embryos. In contrast, BSA-treated and untreated (control) embryos showed no
signs of cell flattening (compaction) even after 12 h of culture. Approximately 30%
of the CS-treated embryos developed into the blas.tocysts following 18 h of
incubation, and around 80% resulted in blastocyst stage after 24 h of culture. These
results suggest that the development of rat 8-cell embryos is probably influenced
by CS which may have some factor(s) responsible for the stimulation of
compaction. Key Words: rat, 8-cell embryos, blastocysts, calf serum, compaction

(Received 7 January 1994, Accepted 17 February 1994)

Introduction

At the 8-cell stage, the blastomeres of the preimplantation mouse embryo
undergo a dramatic shape change, i.e. compaction. It is believed that the events of
compaction have an important influence on the process involved in blastocyst
formation®. During compaction, the cells flatten against one another, thus maximizing
intercellular contact and obscuring intercellular boundaries®. This process involves
major changes in the physical relationships between the constituent cells of the
embryos with establishment of gap junctional communication™**®. A number of
substances have been indentified which affect the formation and permeability of gap
junctions. Some of these reduce the rate of junction formation (e.g. removal of
serum from medium), while others increase the rate (e.g. addition of retinole acid)®

In this paper, we describe the effects of calf serum (CS) and bovine serum
albumin (BSA) on the compaction and embryonic development of rat 8—cell

embryos.
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Materials and Methods

Medium for culture : The basic medium used for embryo culture was a modified

HECM (hamster embryo culture medium)-2”. The difference in the chemical
composition of this medium is shown in Table 1. For the experiment, 1% (v/v) CS
and 1mg/ml BSA was supplemented with the basic medium.

Collection of embryos : Female SD rats (9-11 weeks of age) kept under controlled

light (12 h light and 12 h dark) and temperature (20-22°C) were used. The females

having regular estrous cycles were mated with the same strain males. Day 1 of
pregnancy was designated by the presence of sperm in vaginal smear. Around
0400-0500 on Day 4, 8—cell embryos were flushed from the oviducts with the basic
medium.

In vitro culture : Only well developed 8-cell embryos (pre—-compaction) were

collected. Each embryo was transferred to a 100 g1 drop of the desired culture
media covered with white mineral oil (Katayama Chemical, Japan) using plastic 12
well plates (Corning 2588-12). The plates were equilibrated for at least 10 h in a
humidified gas phase of 5% CO: in air at 37C before the culture of the embryos.
The embryos were cultured for 30 h, observing their development every 6 h.

Statistical analysis : All the data were subjected to statistical analysis using

chi-square test®.

Results and Discussion

Rat 8—cell embryos cultured for 6 h in the medium containing CS were fully
(100%) compacted, whereas few embryos from BSA-treated (5.6%) and control (0.0%)
groups showed signs of cell flattening after 6 h of culture. Only a few compactioning
embryos were observed in the BSA-treated (16.7%) and control (18.7%) embryos
following 12 h of culture, but even in these groups, most of the embryos were
compacted after 18 h of incubation (94.4% and 93.8%, respectively). After 18 h of
culture, some (31.6%) of the CS—added embryos developed into blastocysts, while
none of the BSA-treated and control embryos did so. At this time of incubation,
most of the BSA—treated (94.4%) and control (93.8%) groups were still flattened. In
the BSA-treated and control embryos, blastocysts were first observed after 24 h of
incubation (55.6% and 43.8%, respectively). On the other hand, few embryos of the
CS-supplemented group developed to the stage of expanded or hatched blastocysts
and most of these were degenerated. From the present results, it is likely that in
the presence of CS, blastomeres of the 8- cell stage rat embryos were able to

compact. In contrast, in the BSA-added and control groups, the blastocyst formation
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Figure 1. Photographs of 8—cell and compacted embryos in rats. These

photographs show that embryos cultured with well plate were
collected in culture dish for taking picture: A) Freshly collected
8—cell embryos. B) Flattened 8—cell embryos cultured for 6 h in CS—
supplemented medium. C) Note flattened 8—cell embryos cultured for
6 h in BSA—treated medium. D) BSA—treated embryos cultured for
18 h. Note that blastomeres are flattened. E) CS—added embryos
- cultured for 18 h. The arrowhead points to the early blastocyst. ZP:
zona pellucida, BC: Blastocoele.
All the pictures were taken by the same magnification and

then scale bar indicates 5.0 #m.

was not found until 24 h of culture, suggesting that BSA may have no positive
effect on the development of the rat 8-cell embryos.

Compaction is considered to be a fundamental event in mammalian development
and leads to the formation of blastocyst. In the early mouse embryos, compaction
involves major change in the physical relationships between the constituent cells of
embrys such as Ca-dependent cell-cell adhesion system “**. In the course of

compaction, cells have been shown to possess gap junctions and zonular apical tight
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junctions. Following fertilization, gap junction structures are first detected in 8-cell

stage mouse embryos™?.

This phenomenon is in agreement with the electrophyiological
detection of gap junctional communication amongst most of the blastomeres of the
early 8—cell embryo just prior to compaction®”. Furthermore, Lee™ described that
cmmunication through gap junctions may be involved in the maintenance of
compaction. Our present results suggest that CS probably increase the formation of
junction and communication through gap junctions, resulting in the stimulation of
development of the rat 8-cell embryos. This also indicates that CS may have some

factor (s) responsible for inducing the compaction of the early rat embryos.

Table 1. Composition of modified hamster embryo culture medium.

Component mM Component mg/L
Basic medium: Amino acids:
NaCl 88.0 L-arginine-HCI 63. 20
KCI 3.2 L-cysteine 12.00
CaCl2-2H.0 2.0 L-histidine HCI-H.0 21.00
MeCl,-6H.0 0.5 L-isoleucine 26.25
NaHCOs 25.0 L-leucine 26.20
L-lysine-HC| 36. 25
Na lactate 10.0 L-methionine 7.55
Na pyruvate 0.2 L-phenylalanine 16.50
glucose 5.0 L-threonine 23.80
L-tryptophan 5.10
L-tyrosine 18.00
L-valine 23.40
L-glutamine 146.15
pH=7.2

Table 2. Effects of calf serum (CS) and bovine serum albumin (BSA) on the compaction and subsequent
development of rat 8-cell embryos /in vitro.

No. (%) of embryos developed to

Incubation time (h)

6 12 18 24 30
No. of 8-cell Compacted 8-cell Compacted Compacted Blasto- Compacted Blasto- 2Blasto-

Treatment embryos embryos morula embryos morula morula cyst morula cyst cyst
Control 16 16* 0* 13+ 3* 15 0* g* i 15°
(100.0) (0.0) (81.3) (18.7) (93.8) 0.0) (56.2) (43.8) (83.8)

BSA* 18 i 1* 15 3 17 * 7°® 10° 15
(94.8) (5.6) (83.3) (16.7) (94.4) (0.0) (38.9) (55.6) (83.3)

csl ol 1 b 13 b 1 b b b 1 s .

0.0) (100.0)  (0.0) (100.0)  (68.4) (31.6) (15.8) (78.9) (78.9)

* BSA : lmg/ml, CS : 1% (v/v).
*® Values within a column with different superscripts are significantly different (12, P<0.05).
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Abstract: To investigate the Embden — Meyarhof pathway (EMP) in bovine
embryos, individual 1-cell to blastocyst stage embyos produced from in vitro
maturation (IVM) and in vitro fertilization (IVF) systems were subjected to measure
hexokinase activity using a cyclinf enzyme method. In the present study, we
founded that Ca**, Mg'* free phosphate buffered saline, PBS(-), coild be used as a
reaction solution instead of Tris — HCI buffer and that after measurement the
viability of the embryo could be maintained follwed by subsequent development.
When measured by adding glucose as a substrate, hexokinase activity was 227.
9+18.6, 261.9+19.0, 337.8+29.8, 241.8+37.7 and 252.2+17.7x10”° mol/embryo/hr
in the 2-cell, 4-cell, 8—cell, morula and blastocyst stage embryos, raspectively,
indicating a significant difference between embryos at the 2-cell stage and those at
more abvanced stages (P<0.05). In embryos at all stages examined, the level of
hexokinase activity was increased by adding the substrate. When subsequent
development after measurement was examined using the 4-cell stage embryos, the
development rate to the blastocyst stage was not significantly correlated to the
hexokinase activity. The results suggest that the onset of glucose metabolism in the
early embryos may be directly related to the synthesis of one or more key glycolytic
enzyme, Key Words: Embden—-Meyarhof pathway, enzyme cycling method, hexokinase,
bovine embryo (Receive 10 October 1993, Accepted 8 February 1994)

Introduction
Glucose is a 6-carbon molecule that occupies a central position as a substrate for
both energy production and sythesis of complex molecules.
After entry into the cell and phosphorylation to glucose—6—-phosphate (G6P), glucose
enters several major pathways. The Embden-Meyerhof pathway (EMP) comprises

the initial steps for glucose catabolism and the generation of ATP. Several studies
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have qualitatively estimated the EMP and pentose phosphate pathway (PPP) activity

1,3) )

of embryos in rabbits"®, mice*® and rats’ using glucose radiolabeled at the first and
sixth positions of its carbons; the ratio of C-1 and C—6 was determined. Javed and
Wright® determined the quantitation of the EMP and PPP activity in bovine
embryos by measuring *CO. *H,O and total glucose metabolism through mathematical

™®  using the same procedure, glucose metabolism of in vivo

calculations. In pigs
deried preimplantation embryos via both glycolysis (Embden-Meyerhof pathway; EMP)
and PPP was measared. Neither study however, followed subsequent development of
the embryos after measurement of the EMP and PPP activity. On the other hand,
rece_ntly, an enzymatic cycling method of the pyridine nucleotide®, in which an
oxidized or reduced from of the nucleotide produced by the enzyme reaction
amplificated by a cyclic process,has been applied in order to assay enzyme activity
in a fresh single embryo™™.

The objective of the present study was to investigate the glycolytic activity of
bovine embryos produced from the IVM-IVF system by measuring the activity of
hexokinase, which catalyzes glucose as the first step of glyéolysis, and its involvement

in the develpmental capacity of the embryo.

Materials and Methods

Preparation of embryos : The ovaries were collected from cows at a local slaugherhouse

and under warm conditions (about 33°C) transported to the laboratory within 1
hour. The oocytes were aspirated from small follicles (2 to 5 mm in diameter) with
an 18 gauge needle attached to a 10 ml syringe. Morphologically normal oocytes
with dense layers of cumulus cells were used in the experiment. Twenty—five to 30
oocytes were cultured for 22 hours in 350 g1 droplets of TCM-199 (Nissui Co.,
Japan) supplemented with 10% fetal calf serum (FCS:Gibco Lab., USA) covered by
paraffin oil (Nacalai Chemicals Co., Japan) in a dish (60 x 15mm, Nunc Co.,
Denmark) under a highly humidified condition (5% CQO., 95% air, 38.5C). After in
vitro maturation, the oocytes were inseminated with sperm suspension (5 x 10°
cells/ml) in BO medium' containing 10 mM caffeine plus 1% BSA. The sperm
suspension was prepared by the following procedure ; after thawing at 33C, 1.5ml
of commercially purchased frozen semen was suspended in 5ml of BO medium
containg 10 mM caffeine plus heparin (10 £g/ml) and then washed three times by
centrifugation for 8 min at 450xg under room temperature. Six houres after
insemination, all ova were washed with TCM 199 and co-cultured with a monolayer

of cumulus cells in droplets of TCM 199 containing 5% FCS for 1 to 7 days under
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the above condition.

Measurement of hexokinase activity in the embryos : All assays for hexokinase were

carried out on individual embryos at different cell stages by an enzyme cycling
method™. In brief, a reaction mixture for hexokinase contained 5 mM glucose, 0.6
mM NADP', 6 mM ATP, 5 mM MgCl,, 1 mM EDTA, 0.05% (w/v) BSA and 6
£1/ml G6PDH in Ca*', Mg"'*—free phosphate buffed saline [PBS (-),pH?7.3] or 100
mM Tris -HC] buffer (pH 8.0). Individual embryos were transferred into a 1 gl
drop of the reaction mixture under paraffin oil and incubated at 37C for 20 min.
The 4-cell stage embryos were then co—cultured under the above conditions and
their subsequent development was exmined. Imme_diately after removal of the
embryos, 1 ul of 0.2 M NaOH was added to the reaction mixture to stop the
reaction and destroy unreacted NADP". Two gl of this reaction mixture were
placed in 1 gl of a cycling reac.tion mixture and incubated at 37C for 1 hour. The
cycling reaction mixture consisted of 5 mM «—ketoglutarete, 1 mM G6P, 25 mM
ammonium acetate, 0.1 mM ADP, 0.02% BSA, 7.88 pg/ml G6PDH and 103 gg/ml
glutamate dehydrogenase (GLDH : EC 1.4.13) in 100 mM Tris—HCl buffer, pH 8.0.
After adding an indicative reaction mixture to oxidize 6—phosphogluconate produced,
the fluorecence of each sample was measured with a CAM—220 (Fluorometer, Nikon,
UV Fluor x20). Hexokinase activity was indicated as a producttion of NADPH in
mol/embryo/hour.

Statistical analysis : The significanse of data between cell stages was analyzed by

Student’ s t-test by means of G6PDH activity or chi-square analysis for development

rate in relation to the activity.

Results

In the preliminary examination, hexokinase activity of 2 to 4—cell stage
embryos was generated at about the same level in PBS(-) or Tris—HCl buffer as an
enzymatic reacion mixture, but the embryos in Tris—HCl buffer (pH 8.0)did not
develop after measuring of enzyme activity (Table 1). Table 2 shows hexokinase
activity of bovine embryos from the 2-cell to the blastocyst stage. When measured
by adding glucose as a substrate, hexokinase activity was 227.9+18.6, 261.94+19.0,
337.8+28.9, 241.8+37.7 and 252.2+17.7 x 10°mol/embryo/hr in the 2—cell, 4—cell,
8-cell, morula and blastocyst stage embryos, respectively. Among these, there was
significant difference between embryos at 2-cell stage and those at more abvanced
stages (P<0.05). At any cell stage, NADPH was generated at a high level in the

reaction when glucose was added as a substrate. Hexokinase activity of bovine



J. Mamm. Ova Res. Vol.11, No.1, April 1994

Table 1. Hexokinase activity of bovine 2- to 4-cell stage
embryos using either Tris-HCl buffer or PBS(-)

Enzyme Cell No. of embryos Hexokinase activity*
reaction stege measured (x10-°mol ~“embryo. hr)
medium
Tris-HC1 2-cell 8 177.9x+23.1
4-cell 10 233.3+21.7
PBS(-) 2-cell 8 233.1+22.0
4-cell 10 292.1+44.1
*Mean = SE

Table 2. Hexokinase activity of bovine embryos with or without
the substrate (Glucose)

Cell Glucose No. of embryos Hexokinase activitys
stage conc. (mM) measured (x10-°mol/embryo/hr)
2-cell 0 8 152. 8+ 17. 5°

5 8 227.9+18.6°
4-cell 0 10 227. 6% 30. 2°

5 13 261.9+19.0°
8-cell 0 10 283. 0+ 27. 4®

5 10 337.8+28.9°
Morula 0 8 176. 3% 21. 6*¢

5 7 241. 8+ 37. 7%
Blastocyst 0 8 225. 0% 31. 2°¢

5 9 252. 2+ 17. 7"

sbodDifferent superscripts within a column differ
significantly (P<0.05).
*Mean = SE

embryos at 1,2,4,8-cell, morula and blastpcyst stages ranged from 234.7+18.9 to
360.0£35.7 (x10°mol/embyo/hr). The hexokinase activity increased with develoment,
peaked at the 8—cell stage and then became stable (Table 3).

In the experiment, in which subsequent measurement for enzyme activity was
examined using the 4—cell stage embyos, the range of the hexokinase activity among
4—cell stage embryos examined was from 80.0 to 370.0 x 10°mol/embryo/hr. When
the embryos were clessified into five categories on the basis of their hexokinase
acteivity, there was no significant relationship between the activity and developmental

ability to the blastocyst stage (Table 4).



J. Mamm. Ova Res. Vol.11, No.1, April 1994

Table 3. Hexokinase activity at different cell stages and
subsequent development of bovine embryos in presencene

of substrate

Cell No. of embryos Hexokinase activity* No. of
stage measured and (x10-°mol/embryo/hr) blastocyst
then cultured (%)
1-cell*x* 16 234.7+18.9° —
2-cell 14 241.3+10.9° 4(28.6)
4-cell 13 279.9+t16.6° 5(38. 4)
8-cell 10 360.0+£35.7"° 5(50. 0)
Morula 7 291.5+19.72* 6(85.7)
Blastocyst 8 277.9+13.2° —

;°Different superscripts within a column differ
significantly(P<0.05).

*Mean £ SE

**These embryos were not culture after measurement

Table 4. Relationship between hexokinase activity and subsequent

developmental ability of bovine 4-cell embryos to blastocyst

Range of No. of embryos No. of developed to

hexokinase activityx measured and

(x10-°mol/embryos/hr) then cultured 8-cell Morula Blastocyst(%)
80.0-130.0 5 4 2 1(20.0)
135.0-180.0 7 4 1 1(14. 3)
190.0-250.0 18 14 8 6 (33.3)
250. 0-300. 0 14 10 7 5(35.7)
310.0-370.0 7 5 2 2(28.6)
Control*x* 53 41 31 23(43.4)
*Mean+ SE

**¥Hexokinase activity was not measured of in these embryos.

Discussion

In the prasent study, using the enzyme cycling method, we measured hexokinase
activity in the bovine embryos produced from an IVM-IVF system to evaluate the
involvement of EMP during early development. We found that Ca'*, Mg**—free
phosphate buffered saline, PBS(-), could be used as a reaction solution instead of
Tris—HCl buffer and that after measurement, the viability of the embryo could be
maintained, followed by subsequent development.Hexokinase activity increased with
develoment, peaked at the 8—cell stage and then became stable.

Javed and Wright® reported that in good quality bovine embryos much of the
glucose metabolism before 16—cell stage occured via the PPP and that total glucose
utilization increased drastically at the morula stage with a predominance of the

glycolytic pathway, e.g. EMP. Our results are substantially consistent with their

— 40—
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results. Rieger & Guay™ concluded that in bovine blastocysts, glucose is metabolized
by the pentose shunt and the Embden-Meyerhof pathway, although glycolysis is
blocked due to an inhibition of pyruvate kinase. These studies and the present

study suggest that the pattern of glucose utilization during the preimplantation stage

) 15)

in bovine embryos is similar to those in porcine” and ovine embryos.

The level of hexokinase activity was increased by adding glucose as a substrate,
in any cell stage embryo. These results indicate that a facilitated glucose entry
mechanism of bovine embryos is present from the first cleavage division onwards
and glucose is effective as an energy sourge for the bovine embryo.

In the present study, we did not observe a correlation between hexokinase
activity and development rate from the 4-cell to the clastocyst stage,and we did not

examine the pregnancy rate after transfer.

A part of this study was supported by the scientific grants (No.02404018) from

Japanese Ministry of Education, Science and Culture (Japan).
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In Vitro Culture of Bovine Nuclear Transplant Embryos in Modified

Synthetic Oviduct Fluid Medium under Low Concentrations of Oxygen
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Abstract: Bovine nuclear transplant embryos were cultured in modified synthetic
oviduct fluid medium (mSOF) in an atmosphere of 5% CO~5%090% N, at 39°C. The
developmental rate of the reconstituted embryos was compared with that of embryos
co—cultured with bovine oviduct epithelial cells (BOEC) under 5% CO. in air at
39C. No significant difference was observed in the developmental rates to morula
and blastocyst stages between the embryos cultured in mSOF under low concentrations
of oxygen (16.0 and 9.0%, respectively) and those co—cultured with BOEC (12.0 and
5.0%, respectively). Key Words: bovine, nuclear transplant embryos, synthetic
oviduct fluid, oxygen,oviduct epithelial cell (Receive 31 January 1994, Accepted 18
February 1994)

Introduction

The ability to produce large numbers of identical bovine offspring is of great
importance for evaluation, selection and multiplication of genotypes with superior
economic value. Since the first calf derived from nuclear transfer was reported”, a
number of studies on nuclear transplantation of cattle embryos conducted to develop
efficient and reliable methods have been reported®'. Recently, the recipient
cytoplasm and donor nuclei derived from in vitro maturation, fertilization and
culture (IVM, IVF, IVC) have been used to produce reconstituted embryos****”.
Nuclear transplant embryos were cultured in CR-1aa®. The developmental rate of
embryos cultured in CR-laa was compared with those co—cultured with bovine
oviduct epithelial cells (BOEC) in TCM-199 and those cultured in ligated sheep

19 The method of co—culture with BOEC is generally used for in vitro

oviducts
culture but the procedure for co—culture of embryos with BOEC is complicated. The
method of culture in synthetic oviduct fluid medium (SOF) is simple. McLaughlin
et al.” cultured nuclear transplant embryos in SOF in a gas atmosphere of 5% CO,

-5% O-~90% N,. However, the developmental rate of embryos cultured in SOF under
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low concentrations of oxygen has not been compared with those co-cultured with
BOEC. In the present study, in vitro culture of bovine nuclear transplant embryos
in modified SOF (mSOF) under low concentrations of oxygen was attempted to
examine the utility of the method, and the developmental rates to morula and
blastocyst stages were compared with those of embryos co-cultured with BOEC.
Moreover, the present study was undertaken to examine the influence on the cell

number of embryos cultured in mSOF under low concentrations of oxygen.

Materials and Methods

Nuclear Donor Embryos : Ovaries were collected from a slaughterhouse and brought

to the laboratory within 4 hr after slaughter. Oocytes were collected by aspiration
of antral follicles (2- 7mm in.diameter) with an 18-gauge needle and a sterile
syringe. Cumulus-oocyte complexes (COC) were washed twice with modified
Tyrode’ s solution (TALP)”. The oocytes were then matured in TCM-199 supplemented
with Earle’s salts, 25mM HEPES (Gibco, Grandlsland, NY, USA), 10% fetal calf
serum (FCS, Gibco), 0.02xg ml™* FSH, 1xgg ml* estradiol, 50 g ml™' gentamycin
(Sigma, St Louis, MO, USA) and 21.8xg ml* pyruvate for 22 hr in an atmosphere
of 5% CO; in humidified air at 39C.

Frozen-thawed semen from one Holstein bull was used for in vitro fertilization.
Frozen semen was thawed in a water bath at 35C for 1 min. The motile sperm
were separated using 45 and 90% Percoll (Gibco) diluted with an isotonic defined
medium (BO)? supplemented with 13.9mM glucose and 1.25mM pyruvate by
centrifugation at 700g for 20 min and subsequently washed using BO medium
without bovine serum albumin (BSA, Sigma) by centrifugation at 500g for 5 min.
The sperm were co—incubated with about 15 COC at the concentration of 5Xx10°
cells ml™* in a 100 #1 microdrop of BO medium containing 3mg ml ' BSA and
2.5mM theophylline and covered with paraffin oil for 18 hr under 5% CO. in air at
39°C. After removing cumulus cells by vortexing for 5 min, one-cell embryos were
cultured in 50 #1 microdrops of mSOF* supplemented with 3mg ml™* BSA and 10u¢g
ml ™ insulin (Sigma) for 116 hr under 5% CO;5% O.,-90% N at 39°C. The embryos
were then selected as donors for nuclear transfer. The average cell number of these
embryos was 23.1+3.0 (mean =+ SEM).

Recipient Cytoplasm : The COC collected from ovaries were matured in vitro for

20-22hr. After the cumulus cells were removed, the oocytes with a first polar body
were selected as recipients. The oocytes were placed in micromanipulation drops of

Dulbecco’ s phosphate— buffered saline (DPBS)™ containing 20% FCS, 5¢g ml™!

.
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cytochalasin B (CB, Sigma) and 0.3 g ml™ nocodazole (Aldrich Chem., Milw,
USA), and enucleated by removing the first polar body and the adjacent cytoplasm
presumably containing the nuclear material™®. Enucleation was confirmed by staining
the oocytes with 5u¢g ml™* Hoechst 33342 (Sigma)™. The enucleated oocytes were
further cultured for a total of 42 hr from the beginning of maturation®.

Nuclear Transfer and Membrane Fusion : The zona pellucidae of donor embryos

were removed with 0.5% pronase (Actinase, Kaken Co., Tokyo, Japan) in DPBS.
Blastomeres of donor embryos were isolated by pipetting the embryos in Ca**-Mg?*
—free DPBS. Nuclear transplantation was carried out as described by McGrath and
Solter”®. A blastomere of the donor embryo was introduced into the perivitelline
space of the enucleated oocyte by an injection pipette (35-40 zm in diameter)
through a slit in the zona. The blastomere-oocyte complexes (BOC) were placed in
an electrode chamber (BTX, San Diego, CA, USA) filled with 0.3 M mannitol
containing 0.1 mM MgSO,, 0.05 mM CaCl, and 0.05 mg ml™* of BSA. The BOC
were aligned by exposure to alternating current (A.C.) pulses of 0.6 MHZ, 10 V
for 6 sec. Thereafter, two direct current (D.C.) pulses of 1.0 KV em™ for 70
usec (each pulse 1 sec apart) were applied for membrane fusion of the blastomere
and enucleated oocytes” via an Electro Cell Fusion instrument (LF 100, Life Tec.,
Tokyo, Japan). About 15 BOC were cultured in a 50 #1 drop of mSOF under 5% CO,
—5% O,~90% N at 39C or co-cultured with BOEC in drops of TCM-199 supplemented
with 10% FCS under 5% CO: in air at 39°C. The procedure for co—culture of embryos
with BOEC was previously described by Eyestone and First®. The fusion rate of
BOC was examined after 1 hr and the cleavage rate of embryos was investigated
after 24 hr of culture. The nuclear transplant embryos were cultured for 6 days
(147 hr) and examined for development to the morula and blastocyst stages. All of
the mSOF was replaced with fresh medium at 96 hr after fusion and half of the
TCM-199 was replaced with fresh medium every 48 hr.

Cell Counting : The embryos that developed to morulae and blastocysts after 147 hr
of culture were prepared for cell counting’’. Briefly, embryos were placed in 0.9%
sodium citrate supplemented with 0.3% FCS for 15 min. They were then treated
with fixative I (methanol:acetic acid:distilled water=10:3:7) and fixativell (methanol:acetic
acid=3:1). After staining with 5% Giemsa (Merck, Darmstadt, Germany) at pH 6.8
for 5 min, the total cell number, including metaphase plates but excluding pyknotic
nuclei, was counted under a microscope.

Statistical Analysis : The fusion rate of BOC and the cleavage and developmental

rates of embryos were analysed by x* test . The cell numbers of the embryos were
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analysed by Student’s t test.

Results and Discussion

In the present study, the donor nuclei and recipient cytoplasm were derived from
IVM-IVF-IVC. The extrusion rate of the first polar body in the recipient oocyte was
73.1% at 20-22 hr postmaturation and the successful enucleation rate was 78.4%. The
results of in vitro culture of the nuclear transplant embryos are shown in Tables 1
and 2 No significant difference was observed between the culture in mSOF without
somatic cells and TCM-199 with BOEC in the proportions of fused oocytes (90.6 vs
87.0%), cleavage (74.1 vs 80.0%) and development to morulae (12.0 vs 16.0%) and
blastocysts (5.2 vs 9.0%). The.ce].l numbers of morulae and blastocysts were not

significantly different between the two culture systems.

Table 1. In vitro development of nuclear transplant embryos' Table 2. Cell numbers of nuclear transplant embryos®

Type of No. No. (%) No. (X)  No. (%) developed to® Morula Blastocyst
oocytes oocytes embryos ———— Type of

culture used  fused cleaved morula blastocyst culture No. Cell No. No.  Cell No.

TCM-BOEC" 64 58(90.6) 43(74.1) 7(12.1) 3(5.2) TCM-BOEC 7 22.0 + 2.6 3 61.0+7.1

mSOF! 115  100(87.0) 80(80.0) 16(16.0) 9(9.0)

mSOF 16 29.9 + 3.6 9 114.8 + 14.2

a: The results from 5 replicates were pooled.
b: No. embryos/ No. oocytes fused. a‘ Mean + SEM.

¢t Coculture with bovine oviduct epithelial cells.

d: Modified synthetic oviduct fluid medium.

In co-culture with BOEC under 5% CO, in air, the developmental rates of
reconstituted embryos to the morula and blastocyst stages have been reported to be
20 and 18%, respectively”®®. The reconstituted embryos cultured in SOF under 5%
CO,5% O,90% N. showed developmental rates of 11.7 and 8.6% to morula and
blastocyst stages, respectively® and were similar to the results of this study.
Northey et al.’® reported no difference in the developmental rate of reconstituted
embryos to morula and blastocyst stages between co—culture in TCM-199 with BOEC
and culture in CR-laa .

In conclusion, there was no difference in the development of reconstituted
embryos to morula and blastocyst stages between culture in mSOF under 5% CO;5%

090% N, and co-culture in TCM-199 with BOEC under 5% CO, in air. The present
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study demonstrates that this method using mSOF can be used successfully to

culture reconstituted embryos.
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Improved Embryo Transfer into the Oviduct by Local Application

of a Vasoconstrictor in Mice
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Abstract: Embryo transfer into the oviduct was improved by local application of a
vasoconstrictor. Conventional embryo transfer into the oviduct (Conventional method),
embryo transfer through the oviducal wall (Nakagata method) and embryo transfer into
the oviduct by means of a vasoconstrictor (Vasocontriction method) were compared by
two technicians. Inthe Conventional method, the bursa over the infundibulum has a hole
torn in it with watchmaker’ s forcepts, In the Nakagata method, the oviducal wall is cut
with a fine scissors and a pipette inserted into the oviduct. In the Vasoconstriction
method,several microlitters of the epinephrin solution (Bosmin) are applied onto the
surface of the bursa before tearing a hole in it. Developmental rates after embryo transfer
were not significantly different among three methods. By means of the vasoconstrictor,
however, the percentage of time taken for introducing embryos was significantly reduced.
Although results of postimplantation development after transfer tended to show that the
Vasoconstriction method was more successful than those of the other methods, these
differences were not significant. Development rates to newborns indicate that the
application of a vasoconstrictor to the bursa does not affect the maintenance of pregnancy.
Key Words: mouse, embryo transfer, vasoconstrictor.
(%%ff 1993%F12819H, %H 19944 1 A21H)
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DHET24 (RosBLUOt) DWELRBHE L, ThEROWENBHICE L BRI,
EREE L OEFEFBCOWTOBERT > e, IVEBHEIL, IIEEY 2EKOE Y2y b T
w5 22 < — 858 (Conventional#k)?, HiEMBR L RINEEEIiSRELE
(Nakagatathk) ” ¥ JUOUNEBEC K gl v 2 7 V) VEIFITH 5 MG RER (KX 3V, Bos
min, F—BI) 2BMHE, Conventionaltk & [Fkkic, JIRFEX 5| %24 < (Vasoconstriction
%) HERHEREH L, —HOWEBHEO TRIFig. LR TREY TH LN, BREFTERL
DFHANL, BEOUBNLEEE TOAHMHEB IVEALNEROINEEDOYIR (JVEEED
YIBA) BAtAD BIEDEAK T £ CORRIC OV TIT > 7o 4, #7#ERosit, ConventionalEic
HELTED, #H&HOUL, HHNakagatathZ AV CTOIEBMEEZ L —F v I — 2 & LTz,
SHK, ROMBECRIIETER I vORERRFT DI, KETOICRRIMEY 7 2D
DREBEEH plDRA I YEBAL, LO0MKI L—F—Mifst (V—+—* FALF21,7 F
Ry 2H) ZRAVCVTHAREZREL, KA I VEBAINBCE T2 MEEOTLE ik L, ¥4,
BHBEEOTGRIEAECIE, 1 BREX AV,

® 2
MiFERosE L V'Ot I £ v dConventionalk, Nakagata: ¥ L U'Vasoconstrictionik i &
LR EB AT ER L, Table 1 KR D TH > Too HMERosICBWTIE, FHBAHRT R
filhiConventional#k ¥ & U'Vasoconstriction?h T, ThE N 5 53550 TH Y, WiHICHETR
DoAY, Fio, JNEREVIBH A HIEOIEAKT £ ToOFHIFE &, VasoconstrictionEhibh §
MIRECORTHY, FrERREIC T MR OB RERD LRI -1, i, i #E
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Anesthesize the recipient

Make a small transverse incision in the back

—
-l

Make a small incision in the right or left side of the body wall

Pull out the right or left: ovary, oviduct and uterus

Clip the serafine onto the fat pad

(Apply a vasoconstri'ctor onto the bursa)

Load a pipcttle with embryos

Transfer into washing medium

Load a transfer p:ipctte with embryos

Tear a hole in the bursa (cu'l cut across the oviducal wall)
Insert the pipette down the opening to ampulla
Blow until both air bubbles 2 and 3 have entered the oviduct

Unclip thle serafine

Push the uterus, oviduct and lovary back inside the body wall

Close the skin up with wound clip

Fig. 1. Procedure of embryo transfer via oviduct

The time taken from making a incision in the back to closing the skin up (underlined)
and from tearing a hole in the bursa or cutting across the oviducal wall to introducing the
embryo (italics) was recorded.

Otit BTk, FPHBMATERRE IR LD > e Did, NakagatathD104568TH 0D, &KL
TVasoconstrictiontk 01147558 T, T OF#fE]iZ ConventionalEic X 1 55335848 W& T
bHoteo TOMEMIL, IPEFEDYIEH 5\ XIVEEED GIBABALA H b EDOTEA R & T DRERE

(FEAPTERR) th W TIRD LA, RLEH > DI NakagatalkD 1 5428 TH D, K
\»TVasoconstrictiontk® 2 43 7 #, Conventional#:®d 2 558 DIETH »1co T, B
PrEEReEIC 5% 2 A FTER R O %412, RosTidConventionalfk ¥ & UVasconstrictionk

Table 1. Records of the time taken embryo transfer via the oviduct in mice

Technician” Nethods Mean time taken (range) from: 2B/A
n= Making a incision in n= Tearing a bursa or x 100
the back to closing cutting across a oviduct
the skin up (A) to introducing eggs (B)

Ros Conventional? 6 555" (5°33"-7'01") 11 042" (0"16"-1'25") 23.7
Vasoconstriction” 7 555" (5°22"-8 08") 14 041" (0" 19"-2'00") 22.8

0t Conventional? 3 137307 (11'22"-14'53") 14 2'58" (1'07"-9'07™) 4.0
Nakagata® 3 10°56" (9°40"-12'59") 14 1'42" (0°51"-4'09") 3.1
Vasoconstriction® 3 11'55” (9'10"-13'32") 14 2'07" (1'07"-4'23") 35.5

D) Ros is skilled in the conventional methods. Ot is inexperienced in the conventional

nethod, while he carries out the embryo transfer by Nakagata method, routinely.

2) The bursa was torn by two pairs of watchmaker's forcepts.

3) Several ul of the vasoconstrictor were applied onto the surface of bursa, and then the

bursa was torn by two pairs of watchmaker’s forcepts.

4) The oviducal wall was cut across by a fine scissors and the pipette was inserted into the

oviduct.
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TENRTN, 23.7%BLV2.8%ThHo1eo Th, OB 5 Z DEIAIE, NakagataliT3l.
1% T®» - = hiConventional#: Tli144.0% & B\ 214 % DT e, L Lispt %, Vasocon
striction#Z TI235.5% TH h, MEBMHRIOMAIC & - T, BHEFTEREIC LD % EAFTER
RIDEIE%, WIOBET ¥ IENED LT,

Table 2 i2iZ, Conventional#%, Nakagata#k ¥ & UfVasoconstrictiontkic & % SR BAEE
DEF~DREBME %R LIz, Ros®DConventionalt: # & U'VasoconstrictionZE iz & 5 EEF~
DRERI, ThETh6TH B LV68%THY, Fi, OtdConventional#k, Nakagatatds &
U'VasoconstrictionfkiC & 2 EF~DREERIZ, FThEh, 50%, 52% K L064% TH -1
Ros& L OtV hilFE I B8\ T d, VasconstrictiontE WMl D ik & HBE L CEF~D A
BB LUERRDSEERTH - 7o0t, BHEFEORC L 5 HEH A EERRD bh
Molee Th, RAIVEBMHCLIMEMABAOMKEOETIBDTEETSH D, T DMK
BiX, BAEIDO46%1CE TR Lcht (Table3) , BRI, MEIFERABEE OEYR
MERICHEBYRIEIRVE EE2RTIDTH 10

Table 2. Offsprings developed from hIL-6 transgenic mouse eggs fertilized in vitro
and transferred into the oviduct of recipients

Technician Methods No. of eggs No. (%) of No. (%) of
transferred liveborns implantation
sites

Ros Conventional 48 32 (67 38 (1D
Vasoconstriction 80 54 (68) 68 (85)

1] Conventional 48 24 (50) 27 (56
Nakagata 48 25 (52) 28 (58)

Vasoconstriction 48 29 (64) 34 (T

The eggs at pronucleus and 2-cell stage were transferred to the pseudopregnant
.recipients on day 0.

Table 3. Effect of vasoconstrictor on the blood flow of ovary in mice

Blood flow (ml/min/100g tissue) % of

0 sec” 30 sec” reduction

24 12 50

27 7 T4

17 9 47

20 3 85
Nean 64

1) Measurement was performed by using laser flowmeter before and 30 sec
after the application of vasoconstrictor.

% ¥
IIEBMCEE LT, NEREHOERIEDTERTD >, HiERosiKB\WTIE, MER
FEAI O T BT ERE O BRI R Lic 2 5 e 28 (Table 1), SIRBEOMIEE DR IC
£, MEETCREGRLCINEELZTFHT A ENTE LD, BIFMSIBD TRIFTH -1
1o, —RICAPIT\5IVEBME (Conventionals), EINVEEEINEBIEE (Nakagata
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B) BLUomBERMEROMA & 5EBME (Vasoconstrictiontk) D=#% Kl L=
OtDBHK TIE, Otk & - THIE D\ \Nakagatath hif b AR CHRIFRZ KT L, BHEFE
BRI 53 2 JREBEGIBA b DIROEAK T £ TORARRIDEI & $31% &, Mo s kL
TPhEWHDTH -1, L L, Vasoconstrictionh & Conventionalh & H# L TH 5 & ,
BB DB R T 1 5308, HAMERECHRSORREE, ##% & -~ E cREL K
TLTRD, i, BHEERECSD 3 EARERMOEIE L 10%BEORINEZD b,
MERFEF OB X v, IBEMARAIOMFEIZFEZ IR Licht (Table 3) , BHEHE DIER
EANDOEER, 2<BDLIKh 5T (Table2), AERK KT 25 MEROBHEBHE D HE
M, WEBMCHE LTI, BRBFREOEHY, BREORERKOM LA ETEROD
EDEEZLR S,

X ®

1) #8248 - BULZEAN - BT (1981) : T OB, WIBYWOWHMRE, GREMA -
DEERAS - ASH - SARRKEE - £EHFR) ,pp. 257262, ERT ¥4, HAR.

2) ®HEYEE (1986) : BF OB, RRNWABYORAETFERERE, (ERLRME
pp.127-133, F&WM LY £ —, HA. |

3) Hogan, B.,Costantini, F. and Lacy, E. (1986) : Manipulating the Mouse
Embryo, pp.135-145, Cold Spring Harbor Laboratory.

4) BIlUZES (1987) ' ROBMHE, RET¥ER< =27/, (BATHR) ,pp.77-103, K
HIATHA YT 171497, FK

5) BARERE - BiHSHR - Ei8F - Bt - MAEE (1987) : JERMERERR (bd/db) =
ADBNZHRE & EF~DRAERE. RETIEE, 33, 96-100.

6) PREE (1990) : ¥ 7 AKX LV T v MINEAEBHIC 0 5 IIREGBIHN~ O NBESR
BEZEE (bipolar coagulator) DIGH. EREM, 39, 593-595.

7) BFREE (1992) : ¥ v A KT ARIVEEEIVEAMBEORL. EREMY, 41, 387-388.

8) Suematsu, S., Matsusaka, T., Matsuda, T., Ohno, S., Miyazaki, J., Yamamura,
K., Hirano, T. and Kishimoto, T. (1992) : Generation of plasmacytomas with
the chromosomal translocation t(12;15) in interleukin 6 transgenic mice.
Proc.Natl. Acad.Sci.USA. 89, 232-235.

9) BHEH - BILEN - BLPUER (1971) @ = 7 APFOBIZRE BT 25198, 1HEE L&
BT L5 REYME, 16, 147-151.

10) Jishage, K. and Suzuki, H. (1993) : Maintenance of the fetilizing ability in
capacitated mouse spermatozoa. J.Reprod.Dev. 39, 363-367
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(RUDIFIRICE2DODAGT2BMENH D, —DREITHY . £I—D WV ELHWT 2
ZLTHBH. ZOHMERIE, MBE-TEEA-FRROBOBBICL > THACRHRMEh TS,
BESR @R X, SPRRBETHE O REAR L SR D . SRR 0 B, BRIEMBEOBEKILL WY =D
DBEKDOBVILDTWDA, THICIETEEDS O M bk’ v, IR ToMEATIAN STy
EENEBEETH D, 77130 30y V(PO R OMWE L LTH, Z OIIRM, S5 L
TWEZENEAMCENTETWD, T2 TR, WORRS L URRBEICBIT 2P E=
ZHhOICHRRS,

(BEINBRIC BT 2P0 HEIERICHE I PMEDEBICOVW TR . EXOBMC S W THEDN A D
N5 BIESVALE TN TIRIFRFOPGIE HCGH 58 ER L, SERICEM > TE B ICHMmL , SR
BRBICBPTB.—FH. ZHDOPGHIE VN MYyR L DYty F-v EEH L ¥ RS 5
ELHESRB M S PGOMFIC & o THIIAEE S 5, Z DLHPhCGRBI& L U T E 2PGDH
Inid, LHAYTT WY )5-v" 2 EHELE ¥, MIMACcANP: ERE B A BREZ 2L ahTWn3, =
N EFATU TOMIRCAMPIC & W B — BB S HATH THRBEAELEL TWBINE, LHR X oW TH
HAHEMSH, IIRENBZ 5., MOBKTH 2 H—BETRIZIVN BoEETclEHsh,
PGEz, PGFa R ETHE2RAH 2., MREOBRMROEREL U T Vva-aREROH® BER AH
B#5% ¢ 3 % phophofructokinaseZ 272 Z L KD, Z OBEREHS /YN MYVEINTEERK
FHICHIH S, PGEz, PCFa RINTHEMHOEE 2 A5 Z & & VIR EMIE CEL & h 5 PGED
PGFzald, MOBBKO AT, MREOBRRBETZLAHLLRE, LAL, PGOAT
BPCII BN D EEICII BRI TH 24, HOBRRICIEHZ I HEETPUCL VIERIRR—ET
Emn,

(58 & PG) 50 - MR- SR M R B & 4 T3 1 4C-75%) VB A B PGE2, PGF2 @ ®6-keto-PGF, a NDE
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BEZRDHN, FHRTIEZOEREZRADR W, LAL, PGR#UBEETH 515-0H PG dehydro
genaseDIEMEANIIOEI L L HICWA T2 Z L IFIIIC BT 2PCORERE D= o 0 T #N
BWNTVNDZLERLTWDAIEMEND D, BFHMMAICIE., SIMERLIIEMEL oMo
gap junctionA'LHX®PGORIEIC & VBIEEL TIIRMOBEAR S S,

(R & cyclooxygenase) J & & IR BLIC 813 B cyclooxygenaseR PGEE A BE D ER R AL RE L
MBZ LW POOFAEMS ETHETH S, % I9MCPUS-hCGT:BHEINALIE 4% D IF L T ' *C-
TN VR S 0 AC-PGEEAEAY, hCGE S HOREMICKEL THME A B Z LIk, LHRABIC L 2
cyclooxygenase{EHE D ERXBROFEADNEA DN D, FEE.. IIMNIBEOBRETEREERTIZ
PMSH 8 # DhCGHY 5-1ZPGE, PGF. a ®6-keto-PGF, « MEALBME BREFENICEL, Lhd 2
DERIE, 7IF)UYDEETHHIZhD ZLADLHIC L 2BREOFEINRE X5 ., cyclooxy-
genase®monoclonal antibody% A\ 7= SRAE 0 %A HIRR R T 6 hCG# 54 I PHSE 5412 <
SR EORGHICECIBDION, TORNE(ANHEEHLS, LHIL, SIHKREETOPCE
AR, TOEHROERPENBBENEVHL TRV, £2 T, cyclooxygenaseZE I X mRNAD
BEZTo7k=, 100EDIMEE% A\ =Western bloti Tk, T5kDDAZE IC cyclooxygenase-1
ICHYTIN UM 2ROAY, SIMRRTIETIN VB SPGANDERIIRE K2 2%, nRNADORK
HICIZRT-PCRiE & AW 7= . cyclooxygenase-1, -2iC %3 3 7°94v-2 ER L CTiTo 7= . EERIIEH
F T DOnRNAD FE B IZPMS-hCG# & TIIhCCHEREHICHM L =, /=, nRNAD EERAE T2 4R
URETRBE %, Western blot EPmRNADEH B & T IIXR I T Deyclooxygenase D HFLE
MNRBENDS,

(BRELPOBEBEICE KIETPCOFEEADEDIC, AV MY THERLENLETFOZ
WHEZAE., CORERICIELERDRIEN, Z0EOREEIAFHEhE, ZOHH
\PGE; PGF2cr\ PGI. TIZIEEB UL, BMIFE K TOPCEL L T DOME %M B =0HIc, anti
cyclooxygenase-1 monoclonal antibody® ZMEERJICHEBEE T CEALE, 2D OITIEZ
WIZEALT 2%, 2HIREANDOREMNEEFENE, HORBREBEREICHETIMEROEE
72 B3 T3 Bhexokinaseld . 2HIFRRE TIZAVM YVALE CEMEAMET L, PGEHBE CHE % # 1,

(PG& cAMP)PGE ERINIC & W M IR D cAMPEE A 13N % BHEN, 2HIRTER RER TR DL
Aok, LAHU., PGEZBR(EP3) GRT-PCRETREMICEEL THEY . T hIICAMPEL ST
BPGEDRIGDHEICL D EDTHA D,

& o T, JFD R IEphosphofructokinaseDIEME L R L « £ NIIPG, #FICPCE. DAL %2>
FTwiz, ZFEOMEDpyruvated ®glucoseNDEFADLELIE POCL > THMEH S
hexokinaseDFWIC L 2, OB, PHMBEOBKRS L CROPLIIPGIC & > THRETEh
2AZEIIREE LA, cyclooxygenaseld JiX MR IC AT 2 AnRNAD R E (2472 v U 84l
fRETH 5,

A55_
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Analysis of metabolism in oocytes and embryos by enzymatic cycling method

OkEHT #¥FSR RHE REHZ

Tetsu YANO, Takuya AYABE, Osamu TSUTSUMI,
Yuji TAKETANI

RRAFEMRBARFER

Department of Obstetrics and Gynecology of Tokyo University

[ Bf9 ) AR « BEBREOATEGRRO—FRE L TAVWONAL5ICE Y, 5« OB BMEOBRIC
W3 ABLERE ok, LAl BOBUNTSHLE NI HERMBIKICL Y, RROBFRIEIEAE (GVBD),
A 1RGN, &l FIFER % EVRENIEEICI 23 08P LTHok, BT SBRBLHET A2BICE,
ThORBEIEL T4 [ BOBB | T TR, [ MBEEOERR | 2 3ZRTHLEND LT L HHEHINT
Wnh, B4ZEBRETRETHIBRNT 127 ) v /LR L. Ml 1 BOECENANT L TTREIC L, &7
RTE 58 PEO = A1 ¥ -RB 2 LT OMBEAOBBOEREL S22 L. 17 ¥ 7B AN THREROR
B % TH 5 phosphofructokinase (PFK ) % X Uf hexokinase (HK ) OIEMOZE L ZEIT A LICLY, %)
HIRED 2 5 = X 2 OBEAR D %,

[#8eXUHE] L 5 - BEORR, %% SHIPMS 3 25WEPMS-hCG TRHE L 25 A Wistar £
WEMES v b L DR Lk, PMSHKE 48RMBICIIRE L b BRI LA 50 i — SRARAR A £K cumulus-oocyte
complex (COC), SREAARIBRASE denuded-oocyte (DO )% LUSRfA% I3 L, AHEHKAIZHML T, IFRLH
BRBICHTT B RDR MRt Lico #DMIREVS 858 I CRIE~ Y 2% PMS - hCGBHIPMERGERE L R X ¢, hCG
B S6RHBICSNEAN L b 4 IR 28R L, S & FIRRICHEBEBRICHE LAc, 2. BIBOTRE L BRIEHO R
EOBAKEERTHE GVBD 3 5 nWIE | BAEMBORLENATHERERRSETEE Lt /7 < ERRICH¢
—30°CICTIRAERR L7co 57 1 {EOD P FKIEEEREICKE < glycerol B CHELEINANAD REEL L,
NADY A1 7Y ¥ 7HEIC L hERER L, 555 36 R ROV IIREMINCS oD, I8 & FIBRICHLEE L&
4 DHKIEHERIE Lo HKIEMHI TS shunt TEAE I ANADP%#E L L, NADPH4 2 ) »7HECk
DRIE Lo T A OBRIREE TH, BEHFO prostaglandin (PG) Ez, Faa, progesterone(Py) && %
RIACTHIZE L%,
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[#F )1 PMS K E48RMBICINIGVBD 2 T %\ 2%, PFKIEMEABIC LR Lk, hCGIEIIOPFK
&% in vivo &, JIEEEROWTN T I RBIIOK 3 TN ¢/, $72GVBDEY hCGICL D 0%5:5
100%C LR Lk, @QPGAMMEER TS % Indomethacin (3 in vivosk, IREERThCGICL YFHI N
PFKEM: L 1 BEHR 2 HH L, IndomethacinlC L A2MHWERILPGOERRE THE Lk, T 2PGIL
BT hCG & MR 4B 3¢ %, phosphodiesterase [HEHID I BMX & (Bu): c AMPOBAT G
COC £ DO D GVBDERZLICHFIZh T PGIEPFKIEEOS % LR I€ %, (B)adenylate cyclase
RTERID forskolin & IBMXIEZ, COCOGVBD & PFKIEM % #If L7, JRMRREER T, forskolin (X FFAL
BERAE L2, IBMXZPFKIEMDS % FH 3+, GVBDEIHRE I %ok, WEGF, C-kinasei&HE(LHAl
$ X0 Ca ionophore ISR MBI A & L 1IC, IBMX & (Bu), c AMPOHE T TDO D PFKIE #
B, GFIFELEAOMIEERICENT, PGEPAhCGINIEE & RIEE ICEE Ik, (6)4MRETE O
RERERICP RN LT HRKIEMICEZ A2, 3 4 - HSDEEAIO trilostane DHFINIC & h ¥l I h, P
BMFICT VEE L, L Ly TOPOEBESRIEP(ORE A antagonist DRU38486(C L hAE I,

[ 8 ) OBERNYA 2 v 7RI L A B~V ~ v O 23 F—RBORED, FRLED A =X 1%
W3+aLETERTHLZ L EALDIC Lic, QIORMBEORBOBOBBAEMT L TEBEITLTEELL
LARINI, QFIRBLREICENT, PGORLALZRTFTH 5T LA Ik, (4)A- kinasesk, C-kinase
%, CeZAERHEFR EGF (tyrosine kinaseR) % & OFERIZERONTH b 28 FENEATRRD BB MEICK
UAREMICIER T 5—F, SERICK L TA - kinase RIZIHIMIC, PG R ROALOMD ¥ 77 M ZRERIC
VERT AT LHTRR TN, GHWHIEICENT, ThE S0 EETAXT r FhLE Y IHER L autocrinefy
MRICL Y, BECOBBMUCERT S EEL b,

Measurement of PFK Activity

Glucose

G6P

|

F6P Transforming Reaction NAD Cycling Reaction
PFK
Fructose- 1. 6-P;
Glycer-Aldehyde-3-P Dihydr P Ethanol Acetaldehyde
| NADH S ADH
P ~
yruvate [NAD - ---=NAD NADH
OAA Glycerol-3-P MO#H
TCA cycle Glycerol Oxalacetate
\_// ! Indicator Reaction

=8 MDH
Malate] +NAD" ——= Oxalacetate+NARHEH"

Fluorometry
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Intracellular Ca’* image analysis with conventional and confocal laser scan microscopy

in mammalian eggs

O, aRlGE—. HEk—
Hideki SHIRAKAWA, Koichi SHIRAISHI, Shunichi MTYAZAKI

FRRFERRE FABRZPEE
Department of Physiology, Tokyo Women's Medical College

(BB) BEAELTRTOBYHEA IS W TZHERICIIMBACRE D 282 LA
DPEBS N, BOBYICHEEL TREEOCEI R 2D, HABYTix, JIMENC2
BEFAR—EOMBEL BV TR HEEEMMC L VE)E SRS (Ca2HEE) o Ca b
it, zona reactionlZ & AZEHEHEB R UBOIBEI L o TEELABEALRHOLZELOLNT
VB H, FORAERERE OB BN Ca2 DRI ZRMELOBEIUHATH D, T
T, CaZ* Bt # Mt KFura-21C & % JIMIIE T OBEMBITEIC OV T, NA XY —FI%HE
BOC2RIG BB 4 7 ¥ b — VBB (P)XERER/Ca* F ¥ ANVOB S &R 1Rl
D FEDEBUE ) BT 2o TEFEERLTELRELL —H — EXEFMEE (Confocal
Laser Scan Microscope; CLSM) % FIl ] L 7- B & BE O Ca B TIE SOV T H T 5,

(Hk)

(1) Fura-212 & 2 W4T 5

EHRAEOBA — FHL 72501, EWFHZRELLBERCMT 20 Fura 20 JIR~DEA
Wy A7 ARNERY b2 6 DEEFEAD, BEEAYOFEAFura2/AME Y AT €T L
K& o TT% ) o RMIFOCH TSI T 2 MREFERAUNRE (4R OB TP, ZA K
it 2H s o—VHiE) OREEZEARLBRICI, AEEAFura2L &S ITINTEAL TB L,
Ca* B DHIE — MIBACHEENHIEIR, Z2o0RE HHEEDENKE (340 nm £ 360 nm)
THEL2LEOENBEOHEZHE TEIILILL > TITHo TR b, CatBEHMIMICE D
IR Y 5340 nmDEHEIIC £ B ENAEE E . CaHEE IKFF L %360 nmDFHENL T D
HRETELZ LI LT, BEORY— L 4H RO ERCHET 28 HHMEDE V%
HWIET %, EEORE, HALOFHERBENOXF Y ) 7V —Ya i34 x—-I T atyH
VD, B0, v VEIBFHEME L e MIEIC L o TIHEMAL L 2 FF &5 #pic
Sz, PIHFIFEL-ERDPOCEEMELRAGT 2. TREDXEOMBARKSGRO
Ca* % R BB, RIOFEEICHE A ERy b 2 LERKBHICHEAT S, AR
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BERy PAOBRE, HTEROKE S LEHMI L > TEHICHEIETE S,

(2) CLSM % F \»> 7= T {4 1

HAREDOHA — CaZBREZMHMAFE L LTI, Fluo-3, Calcium green, Fura red’z &, W4
KB BEER 2R 0 &5, SIRNDE A iZFura20554 & FkE,. AMFEADR Y
RTEREBEACL > TITE,

HHEOHE — TNVIT V= —HoD 88D L —HF —HKEX/YI T2 & o TRTT
BICEET 5o BLIX540 £ 25 nm  (Fluo-3 & Calcium green D) D74 V¥ —%EL, &
LI (Evd—N) 2BLTEAREP LDV 7 FVEBRELEDL, LETHE
BLo TRIELZRTEG L LTHELE T2, L—F - XoBHE. ¥ 7 VomeE .
TE, HROBE BELERTRTIVE 15 10Lo THAMITIT . I~DRIE L L
TH, Fura2D5E L RIRROEECEY OMEFA DT D5, F0I13PIT, caged(bAY (&
SR & o THEMYE L EHET2) L2 FESERTRTSH 5,

(R SHERITE 20HCa JE LIP, 0 —BHEAC & o THER ENLCa* LD
WEFRIZBWTY, CPRED EARFBEMLA 063 ) BR 09 BB ET 2
Ca™ BN BB STz, P, ZEEKIH T2 By o— Ykt PIEAIC &2 Ca?* Jit % Rt
AR L, 2RO Cal i, CaZHREN S STEITHIHI L 722 —F . CLSMIK &5
imaging T, z #7710 DRHEELATRIEN (T & 7z 120 ER ISV EEMTERERL L
BTE, ZHRIPIEAC & 5 Cal* RS TRCa™RED LA ZMRRBE 21T T CHIRRERES
NHIEHL TV LR S WMo SHOIRRIEINCBV THFRIP, % LI L o THRES
NBCaRIG T, MIE DA% b FHBIA TS C2HRED EAIERD b7,

(Wsh - Z8)  MIBENC2 G L M/MNEANEOFAIC & o T, MR OCa2 R
BIP, 2R A L1 C B AT H B & & DEBM LRV R O LI LA L D5,
PO & TR E MBI B B & 0 B % Ca B EE O 3T I ER O EOBE MBS TRAT
BChb, FLOWFEL LTCLSME AW EEFTIE . caged LAY L DL EEDIE
FERbIL . ABROEFRELTHENTHE LEEDbNS,

(k)

1) Miyazaki, S., Shirakawa, H ., Nakada, K. & Honda, Y. (1993) : Essential role of the inositol 1,4,5-
trisphosphate receptor/CaZ* release channel in Ca2* waves and Ca2* oscillations at fertilization of
mammalian eggs. Dev. Biol. 158, 62-78.

2) Miyazaki, S., Yuzaki, M., Nakada, K., Shirakawa, H., Nakanishi, S., Nakade, S. & Mikoshiba, K.
(1992) : Block of Ca?* wave and Ca®* oscillation by antibody to the inositol 1,4,5-trisphosphate
receptor in fertilized hamster eggs. Science 257, 251-255.

—59—
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Study of quality of embryo culture using co-culture system

BHRERRREREARY . BHERKFER AR
Akira |. Negami*, Jun-ichi Maeda, Shuichi Kobayashi
and Toshiro Tominaga

IRE R BTH F—. AW B— Bk A
Department of Obstetrics and Gynecology, Kasahara Hospital* and
Fukui Medical School.

(B8 AHE]

FNZHE - BBBEL & OB FIREOROBEIRE - AR ELOT RS
BEINTELY, BEFFOFLVERE - B2 Sh TOWEVED—FD
EROEDICE > TRV, —7F, FMILE OE3mE (L Vero M2 % i)
WCLTHRAMICHEIYED SR TVWEHON ., FOBMMEIRETL L Tua L
OPRIRTHZ, SALhHIIIRERE. HEROBETE. BERDES
FRERBOGMEF L2, PREABHEUAEBEODRLERILTH
i

TYDMEEE D SHINEICL YRR EEITL . T OB HIEE
ERT. MU HEET o, RHER 4 SIERBICTsREOREE, HiEHE
NE{E1EH THES A 2 485T L 7=, HIFEMITIE . SN, SREMAL. VeroM
faEERL. B bt S IR MAT. SEMAE. VeroMfan Z h & EM L /=,
FRLUZRIGEFEOR (418818 | REF. FRE5 E&FERL-,

ERBOBRRIIHIEERORRTE & HIFEVT - /-, DEEEORS I RER.
MR EERL. 20BEOREREOR 21T/, REF - T8RRI % &
URES - AR OB ORI S # T BOTHRME TIRET L 7=,
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[#ER R

JEgE s R MPEES L X AN —DRERGTHEILT S,
EOBEERIEEMOMRCEES > ¥ 21 X—-2-ORERE. EOHEN
L& THEEERT D,

BEERERBICHEYOEEE5 2, BREEDHEEILELTEHLD
ISIRIST 74 L ERTIREENDRNTH /-, N T4 2 EFERALE
WBEAR 1 ~2BBNREBXBIVETH -7,

RN SR A HIEE TS CERBIBEESINDS, ZOBRE
SREME % BRI T3 EROHBRMICBR SN S, £/ HEEMAR
DOIE(LiEH T HREICHERE FEE S M 3 P K T RIB(EE®ROBR IR
B,

RRENEAL D TOREEODR I HIEEMBOBEICEFRL (771
T3, CODRIBIBLIERTHRKTH - 7=

2 NBHOERB OB RERORRE CIHEBEERIARAIRT, Zhb
DR IR MR, SIEME. Verofl2OWThICHBES N, HREE.
REFOFBENRECHERBOEENMNKIEERET THEIN L,

PEDZ & SRRBEOSBRECHIEE (HRMDR) TIELER (RitE
F) OBRIEEIN, HEEFRAREZT-INEETSE I EHTRIRS
N, Sh>DEEDRSNEEIIVERTRIEE. INELBELFEREC
A3 TORAOEERIE GILMIE—NEMIR—FEAEME) Z2/R0.
27—V BOREXHRTEIERECVBICLEZ B LAGVWERDN ],
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An application of reverse transcriptase - polymerase chain reaction

(RT - PCR) in the study of the murine oocyte and embryogenesis

ARA ., HABHE, REXS, &K%, Bl &, ZExHH,
hRE— ., BmiEx ., VCREfkE
Meijin TOCHIGI, Haruki YOSHINAGA, Miki NAGAOKA, Yoshimi HASHIMOTO, Satoshi HAYAKAWA,
Hideki SAKAMOTO, Buichi TOCHIGI, Katsuo TSUBATA, Kazuo SATOH

HAKZRFMERBABERE

Department of Obstetrics and Gynecology, School of Medicine,

Nihon University

(B®) EEBFBEN=PRRY I, FEHICHT R in vitroRiE THIBETH 5 . RT-PCREIIHEE
BEFRIC & YmRNAD B cDNAZ FERR L . F DHICPCRICE o THIE% 17O BRERETFRILET, KE
OnRNA% BT 2 FikL LTEXOAFTHO S ATWSE? , SIPHRRKIE, KEoREE:—&
SRS 2 Z L AHEETH 2728, MBEORIKTITA 2PCREE T RBAE RN L BITL L ICBICICAEN
HEhsd, 58, BARS L CHERICOWT, MEOMEXEEEZRCEEREER2LTH
%ecosanoidosiC B U =B85 ( cyclooxygenase-1, -2 : C0X-1, COX-2 )% prostaglandin E.
recptor( type:EP,2’,EP,*’,EPs° ),TXA. receptor® MOmRNAORBOKBEEmMB Z L2 Bk L
T\ RI-PCRE: & WY I A CRE o,

(75#:) ICRARBUAME~ "7 ZICPHS 10847, 48FFMI#IChCG SBINL % BRENH 5 U BHESNALE % 17
ok . BARZIEINIhCCHR 5 24RE M ICINE 2 FH L . bywnzd’ -¥" (500 £g/nl) &% OBWHK T
SPERAMEL VEMUE, NS L CEEEOMARKE, EEEFRROBELFFEE, Bt
DEERHERETIAOMES LT TFER LR L THRILE, &I08 X UEKITORLI00ME
mediumTYEFHE S ICHEF2-7" ICB LDNABGRUC W=, RNA oflitiid RNAzol™B( 20041 )
ERWTHY M2, #il, Bb, EOBECKENWITo =, cDANOA B IZrandon primer & MMLV
RTaselc & > Tf7fo 7, primerid#E XL T3 cDNA sequenced ¥ genomic DNAAE & h T W
250120 Edintronk £ <EDICEITLAE. RIGE total 201 [ dH20 14.4 41,
(1.5mM MgClz - 10mM Tris-HC1(pH 8.3) - 50mM KCI - 0.01%(W/V)gelatin)/2«1,  2.5mM 4XdNTP
1.6 «1, primer( 10pmol each mix )/1x1, template 1x1, Taq polymerase 0.50/0.1 1)

7627
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DO IG%Tsingle PCR (denaturation 94°C 1min, extension 72°C lmin, annealingldTmic & 3.
D% T35E) *#4F7o7 ., internal cotrol¥ LT B-actin mRNA%Z i\, FUGEWIE agarose
gel CESKEI% ., ethidium bronide TREL TREERFLE,

(FE2) I L CMHIRA S HiH Uz total RNAIZ260nnOEEERE TR RE M o=, R
> Ttotal RNAZFIWWTCcDNA 15 1% &M L7, B-actin MRNAORHICDWTCINA 1ulB LT
ZD6AEFIR (0. 1EDIHEY) THPCRTRIETFETH o=, COX-1, -20OmRNAD R HR T IZRICT
32k < C0X-1128-cell embryod » ., COXK-2id4-cell embryod HRRHFIEETH o=,

# Ontogeny of COX-1 and COX-2 mRNA

mature 1l-cell 2-cell 4-cell 8-cell morulla blasto

oocyte embryo cyst
COX-1 - - - - + + +
COX-2 - - - + + + +
B -actin + + + + + + +

F v Eprimeric & 5 #&receptor mRNAIZ BB BRLIEMACRIBATEETH o=, ¥ 7 Raromatase
mRNAIZ BRI MRS CRILFTRE TH W | SMLER O BREMROBAOERE L LE . TXA.
receptor mMRNAIZSZERICHIRZAHED, P2 Y RIRZENOBEBEI DRDHE.,
(BE) Y ARBRIS L UHHMREARICB T BC08-18 & U-2 nRNAO RIS & U PGE2, TXA:
receptor ODMRNAD BB 2 BRE U KR, BRL £h D ORAEKOnRNAD BHICIZREHA 2 HEAD
EHB N, eicosanoidosDRIFE R &LV RIFOBBOFENRRENE,
(3C#R)
1)Saiki,R.K., Gelfand,D.H., Erlich,H.A., et al.: Primer directed enzymatic
amplification of DNA with thermostable DNA plymarase, Science, 1988, 239, 487-491
VRN &, FEEM., tkBEFEE PCR(Polynerase Chain Reaction) DIGH . ERI & @ AR,
1993, 60(3), 353-362
3)Watanabe, A., Sugimoto,Y., Honda,A., et al:Cloning and expression of cDNA for a mouse
EP, subtype of prostaglandin E receptor, J. Biol.Chem., 1993, 268, 20175-20178
4)Honda, A., Sugimoto,Y., Namba,T., et al:Cloning and expression of a cDNA for mouse
prostaglandin E receptor EP. subtype, J. Biol.Chem., 1993, 268, 7759-7762
5)Sugimoto, Y., Namba,T., Honda,A., et al:Cloning and expression of a cDNA for mouse
prostaglandin E receptor EPs subtype, J. Biol.Chem., 1992, 267, 6463-6466
6)Namba, T., et al:Biochem. biophys.Res.Commun, 1992, 184, 1197-1203
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Cold stability of bovine sprmatozoa examined by intracytoplasmic sperm injection

BRI RZTHAGL HEEE
Kazufumi GOTO, Akihiro KINOSHITA, Yoshihiko NAKANISHI

BERBREREFRRERTEFHE

Laboratory of Animal Reproduction, Faculty of Agriculture

(B8] a0 TRRIZERPSRLEIIH L TEbDTEET. BLEDOHERERE (-20°C)
TNEFFTOHBEAICEAZRS ZLICEDBEGFETRET S22 LY &R (90°C, 3043) A
HINERTFTHVERFTORERE DI > TWAIEVPHBEINTNWD, FHFETIE, HE -
MEELRDEL TR L EEEOHETH 2 WAL 20 530-90H MEERE (-200) LTz
WTHRHIRBEN A OEREEA B 2 2. BEOZTHRORERELE L E,

[FH] BE I LAY TREFERIL TH 50 UOBREERE (-196°C) LTWAHE &R
T ARIRL . SELE O8I 1D B U CHERAARELE, 208 svin-uwp EiZLDEHO
FOWHTAED, MEAEE R VIETC2-3EEES - REARDEL TRTFARL 2. —ROER
HATEOEET Iz, D IS CAEE (-20°C) 1230-90 B IR L T SEERITHIZ AV
o SRFIZLBHEEOY RN SHIIL, BRI U AN THERTEISE . Btk
AR U ESFOs A EBRICH W, SHERERAOERINIER U EN > T I 20, 8
BEORERZD SPUDIERL L TWABNBHBOBE L TE2 2 -7, TXTOEEIE. 28.7°C,
5% (2. 95% ZROEBFTHEIR- %,

GEHLEE X MREIC LD B IR0k,

[(#HR] BLEEROHTL2AWABEMRBHBOLST . RER. KBREZ. hehiz. 1 A8/
56), 27.8 (5/18), 22.2 (4/18)% TH» o, ML EOBI-WHMBEREL 2 TFLAVEL &
DEATF—I~DOREEIZEhETN30.8 (16/52), 25.0 (4/16), 18.8 (3/16)%Th - 7= . FHIE,
EER. FRRGEEAOREFRIIWTh S HEICHERZIR» > %= (P>0.05) ,

= A
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Table 1. Intracytoplasmic injection of bovine spermatozoa stored

in the freezer after killing

Days of storage N Cleaved Morula/Cleaved Blastocyst/Cleaved
at -20°C 9] ) ¢9)
0 56 18 (32.1) 5/18 (27.8) 4/18 (22.2)
30-90 52 16 (30.8) 4/16 (25.0) 3/16 (18.8)

No significant differences between groups (P>0.05).

[EFF] 7V VHFREERFICEDDTEET. BLEDOHI-0HMFARSREL THRL EEKZO
HFLEAZOEMPHERORERZFRRLTWBZ b o, RERLHHE - BBEZRDIEL
TRLEOBHERELTWAERTFARWTT CICERERICEIDEFFREOATWEZ LV 2SS
ZE&bt s LR HER (-20°0) HFREFZ. ke PTEEZHTRECHR LED» S LTS
T &R WEEICH T 2 EREHEA OB ETRELL LTEIDDOL#RINDS,

[3z#k]

1)Goto, K., Kinoshita, A., Takuma, Y. & Ogawa, K.:Fertilisation of bovine oocytes by
the injection of immobilised, killed spermatozoa. Vet. Rec. 127:517-520, 1990.

2)Yazawa, H., Yanagida, K., Kanno, Y., Watanabe, M., Suzuki, K., Hoshi, K. & Sato, A.:
Examination of developmental ability of embryos fertilized by microinjection of heat
treated spermatozoa. J. Mamm. Ova Res. 10:58-58, 1993.

3)Goto, K., Kajihara, Y., Koba, M., Kosaka, S., Nakanishi, Y. & Ogawa, K.:In vitro

fertilization and development of in vitro matured bovine follicular oocytes. J. Anim.

Sci. 67:2181-2185, 1988.
4)Goto, K., Kajihara, Y., Kosaka, S., Koba, M., Nakanishi, Y. & Ogawa, K.:Pregnancies
after coculture of cumulus cells with bovine embryos derived from in vitro fertili-

zation of in vitro matured follicular oocytes. J. Reprod. Fertil. 83:753-758, 1988.
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)TV 2DOREFLEECHKBE XN TUY AMEC class IIFRHNIETZL LT & — &
ULTOHMRELEL (MY TFTOHFEEXRHBELE. LS 2O MHC class 11 4 F
DE)ELT 49 28 E CHUG FRBEMN LA VROBACELE-> T, ¥
FOMBMAOBRMB CEERZREA A2 I LLTVWAEZLE INFODRAFALEFLD
HuERHET2E /) 20 -F LAKOFMIC L2MEERCEFHL 1. B Iic 5
TR BWT CD4 FIZ phblck BEMMBEE FTLALTWVWA LA EHL.
‘%1%&:&5H‘61§$ﬁﬁiﬁéa>#it.&1&*%0)¥?E5% s0a—-X7wTXHT,
5w
HAHORHE I BT 2B F - FHEEROEZEBECEELE20h23 Y H Y
F-LEeT7 9 -BHO3FA2RAEL. ThFhoME L BEAMRHEL-. BF F
DMHC class ITEHFD CARF DR XA Y= FA S URZEABUICHEERNE
EHWS L 7I BESNEEZREEL. SRR CBI2BEEZREH CHT 2
—DODEBEBRLEEZ TN S,
Fs A
spd8EHHIARLEHE CIEFRENEATHY . Y9 2. L FTbR
RWLTEY, RRELLRBHEIZ2F oD -2tk B LS.,
2) ¥ O XM F OMHC class I19 FApSVLCAT % % v 1) > 7 L. 2 0O 40K & 5t
BOBRBETCHRLAEINACLAES - NS VLTS5 T4 - TCHEL-. Ch
R FERZ Y L LTHAARBEEFAEATARMOBEROAIEMNELSZ 2
58T,
3) ¥ FMHC class 1183 F CD4— phblck HAKOGEHEORE ZEBRE T &
ACEL2BEMIRHROBRMNER, STV IREBEORKBB CLE T LT
HBENIA Y -LLT S -R5HlL. 2RESCOADBIXRBENKIL
NORBBIEZERBROEFEELETRTLDOTCH - 17,
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[B]EREAEFEAL (SZ)CBREREFEAZE (CSHIIBFOEBHFRAZHNTHILICLY
PROIVFCRBRATEAREBFCHOIFEAREICLL. ULHLEDOLS BEBFHSIOEIEEEDD,
ICSIDBS & 72 B MIIRITHBOKR THADNBRKTH S, —HSteirteghem 5 (LSZIEY HICSITILS
DICBLRBENBONDIZLERELTNSD

FoITAMERICHENTIE, 1993FR(CHBRICEVDTRME L /ABAMBROBRICD ) Tretrospective(Z
M L. SZIEICSIDBISTES D LE BT 21T o 72
[FiR AR R LR T1993FRICIVF-ETD /=8 (CBHEEPAE L /=858 FRID > b SZIRUICSIND Bt &
1o=238FM (27.7%) . 156EMTHSD., CD>B138%EH (88.5%) [CEMFEREAMNBHLNE,
TS AT~ 238E %, 183F@ICSZI, 35SAHICICSI,20FKAIZSZI&ICSIDHtRiE 2 BIS U 7=,
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FARWREIRMEICL SRR ERILSZITI.7%. ICSIT, Table 1. Results of SZI.
NAXTHY., ICSITHRCRERIBD o7 (P< aionp | ients ) Dyeles | Cosyees
<.|mu-|rvr ite|FercRate| BT Rate| Fert.Rate | PS Rate | 11 Rate
0.01) . SZIRINICSIDBIGHEMILAERIH > THMUL, et i ko
21721 | 19/27| 30/40|25/40 | 937225 | 41/93 | 43/225
HEHPRRETE x “RETITo . A 77.8%70.4%|75.0% | 62.5%| 413% | 44.1% [19.1%
86/95 | 79/95 [115/131 98/13Y 421/917| 166/421|212/917
[ﬁ%]SZlﬁmﬁﬁl130ﬁl®55~ Aﬁb‘zos%\ Bﬁb‘ B 90.5% | 832 87.8% | 74.8% | 459% | 39.4% | 23.1%
7/8 7/8 117212 (1012 45/83 17745 23/83
73.1%. CHP6.2%THY. 2SIHEGINS0.8% NS C $7.5%|87.5%|91.7% | 83.3%| 542% | 37.8% | 27.7%
ﬁﬁlﬁgw?bjt. gﬂ?%ud)%ﬁ&'iAﬁ\ Bﬁ\ Cﬁ@ Ovemll 114/130[105/130]156/183 | 133/183 SS?/IZZS‘ZZ'-/SSQ 27871225
U s7.79(50.8%] 852% | 712.79] 45.6% | 40.1% | 227%

WTHE< Y, SHFRME (PSrate) [IHICA, B, C
BOMTES Hor, BFHYOEBHEIZA, B, CRB  Table 2. Results of ICSL

W TE < Zo L REHMERE R RS o/ (Table 1) gl Lenis | Gydes | QoG
lCSI ﬁmﬁﬁ]zgﬂ@ 5 BD gb{27.6%‘ Eﬁﬂ‘ss.z Fert.Rate| ET Rate |Fert.Rate! ET Rate Fert.Rate ET Rate
D |3/8[3/8 |3/8 | 3/8 | 4/28 | 4/28
%. FEM17.2%THY. & |CS|ﬁ{§j@55_2%})§ETE{§§ 37.5% [37.5% [37.5% |37.5% | 143% | 143%
E 9/16| 9/16(10/22{10/22|34/187|27/187
THhol=, Fﬁ@&“ﬁ&aﬂﬁﬁ*(;%@ THEHENRT 56.3% [56.3% |45.5% | 45.5% | 182% 14.4%
ﬁE(:iﬁfJ\oi‘(Table 2) E 4/5 | 4/5 | 4/5 4/5 7/21 6721

80.0% |80.0% {80.0% | 80.0% | 33.3% 28.6%

SZIEICSIDBtARBMD 56, SLUETTH BFICDH Overall|16729]16729017/35)17/35|45/236|37/236
552% |55.2% [48.6% | 48.6% | 19.1% 15.7%
ZEMNEHOSNEAII10%., ICSIDHKICRFENZRDH S
N=EH10%. SALICSIDWA (CRFEMEHON/AA  Table 3. Results of SZI combined with ICSI.

Fert rate per cycle Oocytes

MIIA5%. FYDISKOBMTIISZ. ICSIMS HZMA rrS e et ] Dot | Pertrate [ EERPTEM[ET Rate
Boohapor., HARMTSILICSINREE, B | SZI| oo | e | om0 | Inos
HEICHBEIIRD Shizpor=(Table 3), 1CST 20 | 45| 25095 | 305|208

10% 255% 120% 214%

[B8]SZUZLE R TICSITHFORBIBBENSKE\, CORB\ITIEBENLEZ SN, ICSICHWTHER
BmEMENEREND, SITRERENEVHIZRTIRMELEL, BRL L TEBHEERIIICSIEFALE
TH SN, EROIVEETREEMMEVES (CE) TIHLEBRMBHENEL. SHFRERMENH,
COHICHICSLMBEMEEAOND, AICSILISIUTSEFRBOL UMNRHONLNL S AR (FEE) (S
HICHEMTHS. SAEICSIDBARMODBERCIASZITRRETHLDIELICSITHRBEL, SUTRERLAEZVLDD
[FICSITHEMLIC<S <, SZILICSIDZMBICOEN LM >/ &M D, BEOEHAIBERBHSZI&ICSID
BISDRIRBHE(Z/Z D ATREMDS K E L,

[3Z#]1) Palermo,G.,et al:Pregnancies after intracytoplasmic injection of single spermatozoon

into an oocyte. Lancet, 1992:340:17

2) Van Steirteghem,A.C.,et al:Higher success rate by intracytoplasmic sperm injection than by
subsonal insemination. Report of a second series of 300 consecutive treatment cycles. Human
Reprod, 1993:8:1055

3)Ed by Cohen,J.:Micromanipulation of Gametes and Embryos. 1992:P.250
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[Br] BURFILAPEEDNRE, BB BT 2 2EE, FERIMEC, ARIFEORRL 2
%, SHHEFHS00T /mlLLTF, ¥ <13 FHESHZ30% LT OERFN A U T19924F & 1) Uz TERARICH L
T & BB OREIZ DV THRET 5,

[73:] SAMIERED FHOBIRE L Tid, SHHHETH300~5007 /ml, EHH30%LLT (moderate~low
motility) ®#34 |3manual partial zona cutting (PZC), 50~300% /ml® % 2 1330%LLF (low motility)
TIXSUZI, 505 /mlL T % 3 0 1210%L0 T (low motility) DEEFI TIZICSIE A /2, Z Os#RiKIT G
#17% 6D TIE % <, microdropP D BAKE TS DRRETHRE SN B 2L HE Do 72, HTREBEIL,
PZCOBE 3B /8 — a2 — VELHEIZ6—8% k& M IPfak T30 RitE®, SUZITIE 2 B/¥—a—VE Lk,
K-3%Q1) CARRIE2FEL - RMHP L CRBETIENDTIE I = /-3 - VERITo 72, ICSI D35
A1310% MFEHTF TR L%, K-3 & 5170 2, REREWHE 28 £ 2\ IRE THIE—RAE 2 3 IR 1R
LARRIGEERZ L7 (2)o W EDIE 21T - 7T & % 20~50#1Dmicrodrops L T, #76 BEMHAT
L I0F &AL 720 manual PZCOFHI, RINEHK 6 BERI20% MIEHTF THEK0.1% L 7V
D=y —¥ELUOE~Ry 74 v 7 THRILIIE Lzs 0.5M sucrosed™MHTFE TN E % UN#E = & FHIP
BABAT 5, NI bATLAF 21— TORBIEELC Ry PEEEL £F 18, WFEEE, &
FT1leey N7 ) ViEsHE 227G 2111 TEASAMSE T (SEMH 20 0 B 720 K- 3L, &
WEAETE % A /S — 2 — L TEL L _LiBBR 3, NaCl,NaHCOs, CaCl, % #8#tik i AN 7-K- 3 # T 2 [AlE
D Bige FIAXLET Y12V y b EEHL, 40C30~605REEL, ELK20%M0FHTF
microdropN NLERKEF 2 EA L 72
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[#2]
28R S & SRTRR 7 i

PZC 22% (687/3124) | 14% (437/3124) | 8 % (250/3124) | 11% (34/309) ( g gg)

SUZI 15% (21/1371) | 12%(16/1371) | 8% (11/1371) | 8 % (8/100) (g gg)

dead sperm
A2-3|-]87 23% (111/481) | 19% (91/481) 0 4 % (2/51) (2 : FE)
ICSI ;
ive sperm 2 hE
« :l:—, " 35% (445/1272) | 30% (322/1272) 0 8 % (8/103) (6 :Eﬁﬁﬁ)

(1994.1)

[#%] PZCXSUZLIZ 51} 2 {HEEIIH10% T, R LOBRAUIFELIEh - DEEZ 2, L0 b
Tmanual PZCIZ FHOMFENIZ L > THEOEFRBES L LIZLIEIThhTw 3, ICSIE Fifld %
FER, DEEAEEL TWED, FEBEF AN T 54X 7+ 7 (A23187) # W24 D TIERHEH
% <, necrozoospermiallxf U TIZERE, K- 3 ETHFDEIARIC % i5#2f% 1 Zzona-free oocytes & fiFE
LTw3,

K-3BR3MTORKRICRFRS 220127404, REEE LG 2VHEEAY, BT2ERE
DIREE THBMERDBEIAIBE TIZ 5 2L IT L > THEFOMWRIEEERILL, I RO ) L1
BERITWEE MR T, ATPOESIZIEE DIEEP T 2 - HATPO 284 #4812 & D S FHHlllait R
BEDH NS LRy THEEL 2<%, BRIEENC K35 H VY7 24 Y DFADRERIC & 35
B3, ATPPECRENS EEFOEH LERT 35 TN THENE CATPEERBED 2 0 BER
PRBEE A O CHEFILER L EHT 5,

(FEx#]

1) Kusunoki H, et al : J. Exp. Zool. 249 : 322, 1989
2) Goto K, et al : Vet. Pec. 127 : 517, 1991

3) Hh i, fo: ERRAFHAR 65 560,1992

4) Steirteghem AC, et al : Hum Reprod 8 : 1055, 1993
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(Bm) ERHRE Y 2T EHC AR > TRELTHRIEONE (1) L OBREN S 57,
E MIEW TEEBMEHEDEFN K L RO FH 217> 72, AMEKC debris 2 Z2BIZE T 1 X10*
/mIfEENEEZHETREDHE, EROFETRERRCETT LAETAERT 5L 0wAAR
BThHb, £113& A LEHOZ VEERFENE (10%) 123 LT, EROFEBIZHEIC &L 2 RHEE
BOERERTHZ, TS5 DEFICHIET 272012, BB EELICBREL T, KLl 0
H R Y T BEVILAL 72,

(] IS~ 65R120% Ik B L & & AHTF TRIEE DK, 0.1% 70 = ¥ —+ TEREMEL &
K%, FEBEOEH)OINEMI LB 729 Ipipetting 21T 5 o PRLIIAIE % 0.5M sucrose B
HTFOHIZ AN, IRHIRE 2 006 & &, B2k s ¢ 5, EREEMET TIIHINE % holding pipette
DEIZEBIET 5, pipetteDfhigid TL2EIHELE S, MHEHAOIK DL TREIT S, AF Llecy N7
D VESHREEEEL, 27GHTERRIUMEANS, RICERFOIMILSECTEEL, IHEL 7200
HMlaE 2o~ LU T, 2002 20%HTF T4 B3k TROKE SARL, 07MIEROHKIC, BF
DA 778/ ST 7 4 B 20%HTF/MER (micro drop) 10~20ul OFRANFAT 5, HEFLEIZONT
%, iﬁiﬁ%ﬁ@%%ﬁu’;}%ﬁ?&w/\w v b 2 EH20ul OHTF/NRRANFAT 2. BB TEIED
BEEIZ - VEFHCTHETFRED, K-TIHEG,4) TERRISEZEIT,

BN S ~ A BSRNGE, IORDITE & M- & OB AR, 20M HTF AR T, BOMI2EEITL 1 IO A

BLUZDBROZEIZBEL /-0

7, RBRICEBUERTNEML ZREBTOMRAEE L7, 0.5M sucrose T ) —FEUME & + 7=
2%, ZBIZL - RBEHEOPARAFNIIANLE, 20%HTFABLTROKE S 108 &L TH%E %

T TEs

-

—79—
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[#%£]
FEHHREIDOMHEE L EHEREORF OBE & L ES)E - ORI%
csmumon SpermRtity] No-otif Nav ot Fertilization | polyspermy | 2 cell 4cell 8cell Morula | Blastcyst
at , ot » oocytes rate rate rate rate rate rate rate
(1) (%) g inseminated | (%) (%) (%) (%) (%) (%) (%)
10—-30 1 8 88(7/8) 88(7/8) 50(4/8) 25(2/8) 13(1/8) 0 0
>50/ul 1—-9 1 il 82(9/11) 36(4/11) | 36(4/11) | 27(3/1) 0 0 0
0 1 12 50(6/12) | 25(3112) | 25(3/12) [ 17(212) | 8 (1112) | 8(1/12) 0
10-30 2 21 76(16/21) | 48(10/21) | 52(11/21) | 33(7/21) |24(5/21) | 19(4s21) | 10(2/21)
10—50/ul 1—9 4 37 73(27/37) | 43(16/37) | 41015/37) | 22(8/37) | 19(7/37) | 16(6/37) | 9 (3/37)
0 1 7 57(4/7) 14(1/7) 29(2/7) 14(1/7) 0 0 0
5—9/ 1030 5 47 68(32/47) | 34(16/47) | 45(21/47) | 23011/47) | 9 (a747) | 4 (/47) | a4 (2/47)
<10 3 28 57016/28) | 14(4s28) ! 36(10/28) | 25(7/28) | 11(3/28) | 7 (28 | 4 (1/28)
<5/u 10-30 3 k'] 5017/34) | 15(5/34) | 17(6/24) | 12(4734) | 3(1/34) | 301/3) | 301730
<10 2 20 15(3/20) 10(2/20) 0 0 0 0 0
Average 61(137/225)| 34(77/225) | 25(57/225)| 20(45/225) | 10(22/225) | 7 (16/225) | 4 (9/225)

[£%] zona-free DA, ZHEHEILO60% T, 25%4° 2 MERAHI NG A, HFOIREH X 12 LEL 205
BDRERDIVE & el T 3 L HIME W, LAL V&RV 2L 5 & S AT RER T THET
AHIFXIFLEELL L, ZABICRBIAE TEZEA XD L W,

EMEREICEE S 0— FRAF VS L EARE P HBNER IR /2, BE, PZDOMSE
LTH4DfF> T3 “manual partial zona cutting (PZC)” OF-ik & [ IHE 4 51F 1246 L T35
HHREEIT> TV,

WIBBROKETF DIRE L EBHRFNZHEERE L 5 L, >500C/ul TIIFI0%DIHRIA ZHET 2 5% DI
LA ZHTFRMETH 3, EHEHII0~30% THNIEEBEEIL S5/ ul, 10%LLF% 5100E/ul &
EL1TW3,

zona-free D ¥  DIRFETHEI /KD L, € FDBA, AR TEELLPTV, F220F 0K
BTFEANRT LY 707 7 - VPHBICLAEER2RIPTVE VDA TVWE, ZZTRKENLE
VBT DHRANRTHEIELZIZ /2, agarose<’sodium alginate & Fiv» 7= A THERA# (artificial zona pell-
ucida, AZP) TIZFIMEATHERT 5720 A EH 5 8 FENOBITHHETH 3, WA PIT- R HET
1316% DZHKEINH 4 5EE TEH 1o

(=20
1. Natio, K., Y. Toyoda and R. Yanagimachi, 1992. Hum. Reprod. 7 : 281-285
. WWEF—, RHZA, BH #, 1993. miFLonsak. 10 0 206-215
. Kusunoki, H., M. Sakaue and S. Kato et al, 1989. J. Exp. Zool. 249 : 322-328

-~ W DN

. Kusunoki, H., S6 S. Kato and S. Kanda, 1989. J. Exp. Zool. 250 : 346-348
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Production of Term Offspring from in vitro Fertilization

by Spermatozoa derived from Old Male Mice.

HURE, BREAS, AlRE— . SHEE
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Teruhiko Wakayama, Kentaro Tanemura, Junichi Suto* Kenkichi Imamura*,
Katuhiro Fukuta*, Kazunao Kuramoto** Masamichi Kurohmaru and Yoshihiro Hayashi

HRRZEFRRERIERE,. BKEREHERRE.
"R E MR AT
Department of Veterinary Anatomy, The University of Tokyo, *National
Institute of Animal Health, **Tokyo Metropolitan Institute of Gerontology

B : ASEITHEOREPLPFEOBERIBICRIAINTNSY, MFOLSITHREIZEL
TWAHDEBYIOREIZHICHTELLEZONTVWS, L ZIE, BRICL Y BOREREHLD
{ETF L. OB HIICZARREN DR o 7= A. RECHRERF—HE BRI DI F & (RS 528
BIToTREFERELRSTERSERVWES DS, EZTAMATI. B TREEIDBELL
EFULEETOZRDEF2ZERIBZMOENITDZONTFLEAZEI Y, EERETF2EHT
B ENARER & S DG L =,

FYk ARBRTHEALERREY Y 2IX, RRBEARSHAERCBVTNHAFEZhE
BIF?Z2THbH. BRI ELY PHOHY Y ZRFEHEARE CREI N TWEILA
WBOIRTY R CH 5, AABHIBHSDHE ICHELTIT o=, SEORRITHEEDRH K
DA TTV., BEMSEIC L VSR FRADEERHER Lo TR LIS AR
BrO—EIIX 54 RS RICBH L, ¥LAVEAEE, Krzanowska? DAREIC L > TRBRE
BToHEE KDz, —BOEEIZONTIE, HEZHEH L, FUHIH 2/ER L OERNBOR
RBEHE U=, ZENIETAZMMZ =TVHC KSR L, MRS~ R L2V VLY
MY ZDIRBERBHE Lo EENEEFO—BIZMAE. BOEERID &b, LAMER
#®, REKREOEREHEI L,

B3R MEEORREY D 2D S bAREOREE HARED» SEFHEITE =5, ZORDAR
KX AERIC U FREE LR, SERIX69. I~ X FEDro =05 NadDERDHEFU
AIEREFHRADEIGDEIN L. LR, RO EERT 22 FRBEITLA RS
ok, REREEFOHEIIEYNT, FIZVLCWREREFRIR hb ok, YHICLS
BRNBOREIE. ReDOLEIOHE L AR, —BOBEE CITFER S FRERIZD S
hi=dDD, MTFRETL2E 2R THEAERNE EEICEHEIN, 22 i EERICE#
DEFEIZ L B2 ZERDNE L BOSNI. FREEBNICRE 2R TEEMRIEE Ub ok, BHEE
DEFOHERIE, HARIOKEE AR FHROZREI, 5IXT3. 4% (4TE) THokb. £l
HRDSZIEI D 513 45. 8% (220L) 19 &3 ARRETZRUE (0<0. 01) o FfathZ~I=fEE
CERBRIR NP o, B, REIZ L 2EMEHDBRERT>TWVWS,

k74#
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Table. 1 In vitro Fertilization and Embryo Transfer from Aged Mouse Spermatozoa.

Male Right Fertilization Polyspermy  No. of No. of No. of young bomn
or Embryo
No. Left Rate Rate Recipient Transfer Total(%) Male Female Death
1 R 75.5 63.3 1 16 10(62.5) 6 4 0
1 no spermatozoa
2 R 90.6 76.6 1 16 10(62.5) 3 5 2
I8 843 49.0 2 32 16(50.0) 9 7 0
3 R 78.3 13.0 1 16 14(87.5) 6 6 2
I 69.5 20.3 1 16 6(37.5) 4 2 0
4 R 915 50.8 1 16 13(81.3) 4 7 2
L no spermatozoa
Total R 84.9 532 4 64 47(73.47 19 22 6
L 76.4 33.6 3 48 224580 13 9 0
avsb; p<0.01

Three male mice have no spermatozoa.

R I X Y SRR SEIC D T B HI8UIH L TY, RO EMITEDIE T
HDDRRE CHRBENZEKDRNEEZ SN TS, Li=bso THEEME L ERDBMOREE
RRELEDEDICIE. COBOFELZEWRA TS LPNRRTH 5, KERICBNT, TAHY
EORMBEST D ZPSEFIRIRTE, ZhoOETIONARMICIERREFHEHTEREZ L
5, BEFOREDEDIHANZKGIANRFRTH LI LHIRRTE Rz, L LEROGKSN
ZHETRIZLALREZ SBRVWEHTRANERICEL, BFICRBRICITEFTERVWREYD
BAREMED RS hizo FRMAGKD SIE T IR E T, AR LR OREER HERBIDE T
e Labr o leo KD EREUHR R D o 2RO RN HOREBRE D> 5. B LEEEROR
MR, ERMRRE LT OMEERZZEICRE>ThWiRWEBbh 50, Efllldn% < K¥atbo
BPTHEEEPOBE LD, BRE UTELRIZBIT 2R ARl BRI D L, BFIHE
R ARBICRHZET 28R RPoEZHDLELI SN,

SGRERRFVEYOBRGRIRED=DICIE, FHE EERBETIC X 25AEZ T TidRL,
BRADKRANE FRRERFATSA 704>V a T HHASED ITonTdRat L
TREREBRVESS,

SEGR
1) BH # BLEN B AW (1971) FE%MEE 16; 147-152
2) Krzanowska, H. (1981) J. Reprod. Fert. 62; 385-392.

3) Tanemura,K., Kurohmaru,M., Kuramoto,K., and Hayashi,Y., (1993) J. Vet. Med. Sci. 55; 703-710.
4) JMEEAT. —FERE (1991) WEELSREEE 8; 55-56.

5) Gosden, R.G., Richardson,D.W., Brown,N., and Davidson,D.W. (1982) J. Reprod. Fert. 64; 127-133.
6) Ogura, A. and Yanagimachi, R., (1993) Biol. Reprod. 48;219-225.
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Developmental Rate Differences and Sex of Bovine Preimplantation

Embryos Generated In Vitro

REEHE ANETF WHERK AEHEH
Yoshiaki ITAGAKI, Naoko KIMURA, Masaya YAMANAKA
and Shizuyo SUTOU

REN L BRBFERT

Central Research Institute, Itoham Foods Inc.

B AR OFREOREFE LML OBBRICIOW T, BIEDIZ ) FHERELY) SR, 55

VHEAZBAARET AILNFEER TV, Ch6DORETI., BB+ RAERK
Lo THRBHIASEL, 24D v HERMHERARENDC L > THEYRELTBY, 20
LI BRBEFERBFECLINENSTHEBE COBRK2»OCEHLAE IOV TRFEMICERBZTFTERLTWY
v B, Yadav et al VR BEAZHBEOURNTCOLE 1 FHORT I RMBESHTORE KR
XABLIRFTCLERTEEGIC, H1IERBMARVIE (%24 ~308M © hpi) TREWVE
(40~62 hpi) &) bHEENE W LEREL TS, —F, F4 bPCREYH W TR
FROMLEOEBHIZOWTHRE LY, S6KHOBE» 8 1RERM L BEBB~ORERL DM
BIEODVWTHLAIKLES), 22T, AMETRENTHEEOKIN TOE 1 S0E 0 & T 2B HIE
BREOBMHICED L) CEET AP ICOVWTPCREY AV THRE L7,

FE BRBINWVAFLEZNEL VHBANFLRIL, SABR-GAZHE (IVM-IVF) 12 &
DSZERHENER 7, AAZTHCR 1BEOBHES» R L 2 FE-MBEE LAV, A v 2 g
UBOM CEMEREBLFR Lo 22 hpik T XCOIF/EXINEMBE & » 208 L T8IL L7,
B21322, 26, 308 &£ U144 hpillfF\v, FREFROBATHERE LS Q-MARY) i E
BLANEMERE s> 72400 ploEHIcB LKL, 39T, 5% CO205 T THEEL 5
1720 42D V=T ICH T THEELEZEDEZIZ164~248 hpi T C12EEBMB TITv, 1 ¥
WORBRHIKBAR I REESRB YRR L., PCRAOY ¥ Ve Lz, PCROLZDDT I A <
=, K& B LUPCREYO 7 Hu— 22X VESIKE I L A2 HERERNHE > TiT> 720
BR AN ZIHEICHRL Z669BOITF D) b, &4 TH5041E(75.3%)2° 90 % L, 183/&
Q1.4%B)FRIEERBE~TEE Lz, £ 1PEORTOY — 21326 hpiTH L1 (45.0%). F6h
7o KPR EIE 0 69.6% (351/504)%522~26 hpi TEAEE S L7z (Table 1)o BHEBRBADOFH VA X
1322 hpiTRONIETAH L N2 (56.5%)0 — . 30~44 hpiTEB I N 2L TR, 14.4%
Q2153) L » B IEBBARE LD o720 26 hpi TR, TOBETELNLLEICT A2EET
1340.1% & % o 7248, BIVEEE I T A8 & Ti318.1% %22 hpik W E L DB BB A &
N/, PCRIZE AHHFNIZ17118(93.4%) T AE T H o 72(Table 2), HETE 2 o 212D



Table 1

from Insemination to Completion of Their First Cleavage

Jj. Mamm. Ova Res. Vol .11, No.1, April 1994

Cleaving and Hatching Rates of Bovine Embryos Classified According to the Interval

Interval to completion of first cleavage (hpi)

Zygotes/embryos 22 26 30 44 Total

Cleaved 124 2217 88 65 504
Total cleaved (%) 24.6 45.0 178 12.9 100

Hatched 70 91 19 3 183
Total cleaved (%) 13.8 18.1 3.8 0.6 36.3
Cleaved in classification (%) 56.5 40.1 21.6 4.6 36.3

Table 2 Distribution of 171 Sex-Determined Embryos Classified According to the Interval from
Insemination to Completion of Their First Cleavage

Interval to completion of cleavage (hpi)

22 26 30 44 Total
hpi M F (%) M F (%) M F (%) M F (%) M E (%)
176 1 0 (100) 1 0 (100) 2 0 (100)
188 9 7 (56.3) 4 3 (57.1) 13 10 (56.5)
200 1l 8 (57.9) 9 (64.3) 2 2 (50.0) 1 0 (100) 23 15 (60.5)
212 4 8 (33.3) 13 16 (44.8) 4 1 (80.0) 1 0 (100) 22 25 (46.8)
224 5 5 (50.0) 6. X0 (37.5) 4 2 (66.7) 15 17 (46.9)
236 2 3 (40.0) 4 5 (44.4) 1 2 (33.3) 0 1 ( 0) 7 11 (38.9)
248 1 2. (33:3) 4 3 (57.1) 1 0 (100) 6 5 (54.5)
Total 33 33 (50.0) 41 42 (49.4) 12 7 (63.2) 2 1 (66.7) 88 83 (51.5)

%: No. of males/No. of sexed; M:male; F: female.

RPCREBOBEREIANLLIDIDDOTH o1z, BEBHAOLGETHMEIZ88:83 (51.5%)T
Bofoht, B MEARR ACEIER X 4L/ B MBI T RV BRI (~ 200 hpi) THEBE NS W ICH o 7=
(38:25, 60.3%)o TN Th D% 1 PEEEMF TH S N/JE Tk, 30~44 hpi TR RHEIE 2E 0
I I & - 72 2%(14:8, 63.6%). 22~26 hpi TP ICE X % 2 o 72(74:75, 49.7%)0

EE IVM-IIVFIL L 2 RO EAEE Tk, A LB L TRAERREC, F2BMAMKS
Bv, CoZ &3, BETOLU T 2 AEERFHEATOIED TELTREVILERLT
Wi, ABFE TR, SIFBR#ADPLE 1 LI COELOTRENDAMERT (EEL) AR
EEDORHM—H. d5VIERENINEOEEXZ OBROBEREBER~NORECEETH LI &N
ool CNOLDREERE L Z2ZRILAGCERELEOMBENICRETRELZER
DA BA2ERIFBEEL TS L) B bhs, HicowTid, ZHEFL D EBH
LB RCERSSVEEEA LN, DHiRE LKL OERL LI—FLEY —H., 81
PEDRT RBEL LBE. 22~26 hpiTHHBRICERZ LT, 2 ZFhOIIHEBEHICS
WTRWHER /O BEHERE CHESE ol AMETRE 1FEBOMB LTS ]
NEBREPTREXGELEZKOEH KOV THRFAEMEA T ind, ERMOFEE BT H
EZDORBIE1NEMUEORD Y ) LoEHLE DB ENTBR S NIz,

X #k 1) Xu, K. P., Yadav, B.R., King, W. A. and Betteridge, K. J. (1992). Mol. Reprod. Dev. 31: 249-252.
2) Avery, B., Jorgensen, C. B., Madison, V. and Greve, T. (1992). Mol. Reprod. Dev. 32: 265-270.

3) Yadav, B. R., King, W. A. and Betteridge, K. J. (1993). Mol. Reprod. Dev. 36: 434-439,

4) Itagaki, Y., Kimura, N., Yamanaka, M. and Sutou, S. (1993). J. Mamm. Ova Res.10: 1-10.
S) BUEAER, Wk B, AN EF, AR (1993). 8700 A EE 2 KB T E p280.
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Inhibitory effect of homologous erythrocytes to reactive oXygen species on mouse

embryos development

BEEthE] RARLGRT RSO TRESEE O EOERx  HERERx

Itsuko Matsuoka, Yuji Fujino, Fumitosi Ito, Sachio Ogita, Nobukazu Watanabe and Masayasu Inoue
ABRTH LA FBE AR R AR F#E
Department of Obstetrics and Gynecology, Osaka City University Medical School
ARERHILAFEFIE | L FHEX
Department of Biochemistry 1st, Osaka City University Medical School

[(B#y]

I ABHNZREIBNCL, #RIED2—cel 1l Bl ockDFEIHMSGNTEY FDM
B AN = AL L TR SN TWA, ZOFRRED 1 DL LTHERREICBITSRe
active Oxygen Species (ROS) OM5AEIONTWS, £IT. 4
Bl <77 AL HEFRASRMIRERML . RIOIROVIBH LRI HEASEB L U5
WEIE. S OIHERFTCRIZTHERRNL,

[Hi#]

(1) %81 (in vitro fertilization) :

ICREETTA (8~10388) \Ch MG (BaXdy) 2 5, 4 8EMEIChCG (H
CGEFY) 1 0BARIEHEMHEE L GRESFEL. h C GRS 1 4 BRI
SO, EL IR R, F/e. I CREETYA (85E#H) DS LKES
LOWFHRUL. 1X10°/dis hOHETHELARMKFNMEER (HamsF10+0.
5%%@&)ﬁiUﬁMﬁ#%m%ﬁ%(HamsFIO)f24ﬁMQ%(C024V$1

N—H—=13TC, 5%CO,) #h SHE, IFERELERT L. ZBRMKILT CR

AL VEERML-DD%ZHEW,. PB SIZT3ZkEE. REEE0.5%H t {#H
BIZRAHEICHRL. 53R (Hams F10) [HRMUERICHL T,

(2) #82 (in vivo fertilization) :

I CREE<IA (8~1038#) \Ch MG 2 58, h CG 1 0BE2MIEAREER. v

‘78‘
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AL ALY, hC GG 4 ARFRIERICIAREBI RIS & k. IRE LY 2 Mt &2 3R L
FEi (1) EFERCRMERTMEER. B LURIMKIFRMEERERT 2 4BEMIEERE (3 7°C.
5%C04) L. MEFEELBBE L.

(R ]

(1) in vitro fertilizationBlBWT. 24HEMEBEOZHERIL.
FRIFKRFEFMEFERTT 7.4 %I L. RUIRFMERARTIET 1.4 % EZHERIBW LR
WCEFROON ol —Fh. IREIRIRIIRIRRNERRTL 2.5 %I LT, il
BRIMEESR T4 2.4 % L RIIRAIERA CTHERIEVWAEECH -7 (P<0.05) .
(2) —#/. in vivo fertilizationBZB8WT, FRIIKIERMEER.
RIMERTANEE R BT 5 2 MIRHIIEORE I T 528 % 2 4 BMED 4 REIEAOXE
RTRALI- A, RMKIEFNMERRTEEEN 8. 3% L. RMIRFIMERR TLER
HEAG6 1.5 %L RMIKFNERATERIE A HIIIENORERTH -/ (P<0.05) .
[#5iR]

PERDT T ABNZHEEFR (Hams F10) 2T ARMKEZHFMT A LIZLY. S
RIWFERIRVDOD, ZHEIMHER, BLURERFRCHEIRD SNz, T Eh Ok
MR, RIBROFFOGIEL LB IR & D ERBHC B AReact ive Oxy
gen Species (ROS) OREEMIRTAHL LHIT. BRENDIOFEINL O
EeR&ETHILITLY . IMIasE RIS - 5T it S hs,

[EX -3¢
FEEIRR. SODIER RIS & IEHERRSE | ISR L e (R LIEREE) | ppl27-144.
Faliffity - 199
Pabon JE. etal. ; The toxic effects of short exposures to atmospheric oxygen concentration on early mouse
embryonic development. Fertility Sterility 51, 896-900. 1989.
Nasr-Esfahani MH. etal.; Hydrogen peroxide levels in mouse oocytes and early cleavage stage embryos
developed in vitro or in vivo. Development 109, 501-507, 1990.
Umaocka Y. etal.; Developmental potentiality of embryos cultured under low oxygen tension with

superoxide dismutase. J. in Vitro Fertilization and Embryo Transfer 5, 245-249, 1991

,779*
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In vitro fertilization of oocytes of wild mice.

OFBIEE - L i - 1Py - HEASE - FOAIERI"
R B HET M R

Naomi NAKAGATA, Susumu UEDA, Kazuya YAMANOUCHI, Kimiyuki TSUCHIYA®, Masanori OKAMOTO®*
Yoichi MATSUDA**, Sadahiro AZUMA***, Yutaka TOYODA***

(Bf) BEHEPEEENER, * BEEXR, “BEHRESHEATT, 0 R AEERENSTR
Nippon Institute for Biological Science, * Mivazaki Medical College, **National Institute of
Radiological Sciences, *** The Institute of Medical Science, The University of Tokyo.

[BR] B, EBRH <X Mus musculus domesticus) DEAHEEREIXOERERE LT, XXl

FHETIDATh TS, UL, BEYY AT 2604 B0BERIFLAL 24 IIZROE
B OII L ALBENTWENOPBERTH S, 22T AHETEHEFEYY ADOBNHEICET 25
BRI L LT, ERA~ O A TR S NI RASHEE A B W CRIEOBE v ) 2ADWASERIE Tl - 1248
R HTORREZ/LOTHET 2.

(i) 528 - EBITIE Mus dunni (India), Mus hortulanus (Yugoslavia), Mus Platythrix (India),
Mus spretus (Spain) 3 & Mus musculus IZJ8 3 % 3 ( Mus musculus castaneus;India, Mus musculu
s molossinus;Japan, Mus musculus musculus;Denmark) DEf 7 H AUz, AASHEILITIZERSOHED
I Tz BNH. BRFIZPMSG (2.5-10iu) L HCG(2.5-10iu) % 48B5RITHES LB HHIRULER 4 5 L /-t R
BRAELY ., HCG B'54£15-16 BERICEEL 2. —7. WTIEREREORE HARAKL VL. HIF 85
HIA® T1.5 FHERTERL 72, BRI 2 A UBABICHISRLU B TO-—MAEA T2 L1080
Tzt (FSFEREE : 180-620 F5F/ unl). BRFOBIRITEIES 6 B BNSEMET T Cirawn, B2k
¢ 2MEDRIAR T 2N TASHEIN L HIE U 12 £z, SZRIILHEL EBFICOWTIEI00 M EDTA% &
U TR 25T . A CORERIC OV TR Lz,

(3R] S BT 2B HERE. 5, 1 6 BHEICBIISEMES F CEIER L i3RI, Wus spretus
VA ORIZBNTHT~84% OIEHEHTH Y. FDIFLALH 2 2EAIEOERIC LY 2HIAHHINFEE: Uiz L
LIz SMus spretus ICBNWTIEZEINT £ > o {BoShizd iz (Table 1) o Fl—FROEDIZREIUC
BWTIL 2L O R A5, IMBRARE L b0 0BO SNz, DLEOERYS, SRR~ Y2
KBWTRHRRI N AABEC L VBEY Y AN CH S T L8NSz, LPLENS,
B & > TIHERDT Y ADUANSTREE T Z > K HLLWELH BT LS, SEHICHETEETS
LbOLEZONS,

_804
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Table 1. In vitro fertilization of oocytes of wild mice.

No.of No. (%) of No. (%) of oocytes
Species cocytes oocytes developed to
examined fertilized® 2-cell stage
Mus dunni 98 80 (81.6) 80 (81.6)
Mus hortulanus 19 16 (84.2) 16 (84.2)
Mus musculus castaneus 130 102 (78.5) 101 (77.7)
Mus musculus molossinus 35 22 (62.9) 21 (60.0)
Mus musculus musculus 20 16 (80.0) 16 (80.0)
Mus platythrix 23 13 (56.5) 13 (56.5)
Mus spretus 40 0 (0) =

a) Oocytes with two pronuclei and a second polar body.

3k

1) &m 8. ELES. BELAVUER v 20T OB SHEIC B T AH%E.
1. BEHABTIC L A50RAE. KEFMRE 16 - 147, 1971

2) Quinn,P.Q., Kerin,J.F., & Warnes,G.M.: Improved pregnancy rate in human in vitro
fertilization with the use of a medium based on the composition of human tubal fluid.
Fertil. Steril. 44: 493, 1985
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Effects of Porcine Oviduct and Uterus on the Development of Porcine Oviduct

Derived from In Vitro Fertilization

sl WmE B\ ORE R OE
Nami YOSHIKAWA, Taizo IWASAKI, Kiyoshi TOTSUKAWA
UTERFRFER R ah e
Section of Bioprocess Engineering, Faculty of Agriculture,

Yamagata University

HE - BOSZHRIEHACTREL 254, R4 CRENSELT 2, 20728, Z04-cell7Oy
2 % [EE L TR E THRAE S BB 2IEBEROMISRO SN TS, ZNE T L OIS ERED
RIS, EBIAORERAED S EABWEINTNS . 22 TAFETH. HFOREL LTORER
UFE. FIZZNSOGWEICER L. BREASREINTFOREICRIZTEELBRET L=,

J3 : PRI, B CAF LR OEE S ml FO. SEEL. P BS T 3[E#HEY 2 & EF
120 HIFIEDSTEAERNICI—T. DR EAIRSBREIE L I FOAZELR L 2. BIFIZI0%F C SESTHEE
TCMI9TIZ A L. 5 %C0.. 95%Air, 38. 5S°COEM T TA8~S0BF MG BRZ1T-> 7. BT (BHET) 2P
B S THi#Hk. BIETMIINC AN, 3TCTA~GCREHL . SBREMES Uz, BT, BT
SIEHESRE T 2B ETCMIF CTHIZE T2 2 LI &> TiTH 72,
<SEER 1 >BIETCMI99IZ 26 BB (OLF) &2 WWITFEERMW (ULF) #FNL. FECRIEITEELH
BRRGET L7co <FER2 >EIETMIINEMNC BT 2, BB (0C) RUFE (UC) bR7HIN & Ditisdhsqt ok
IETEELHERST L 2. <FEER3 >EIETMNEMNC BT 5. IVERERAL (FVEAER : 0A. BREFHER : 01,
FE - PEHEER : ) 0L L OMEBESREICRIZTEELBRST Uz, <B4 >{EIFTM1995E
WIZBIHINE LRI L DGR, HDVIEINE LR T 4 > a Vg () BRECRIS TS
HrERRET L 72,

RE <FEER1 SOLFXIZEITBFAEZIE, EIETMI99 (Cicontrol) X & HEL THEIZEW (P0.05) &
RTHo7o LHLUFXICBITDRERIL, (RELRL TOEEERIRSNLD . <2 >00KIZH
FRFEEFRIT, (REHB L THEREIZED» - 7= (P.05, Table 1) o UCKIZBWTIL, 2-cell CIIEEENR
S50z (P<0.05) A5, 4-cell. Blastocyst TI3ZENEN -1z, <FEER 3 >0AXKRUOIXICHEIT BFERIICK
CHEBELUTHERIIE» - 1205, UK TREEEIRSNZ» >z (P. 05, Table. 2) . <FEE4 >CX LLLE
T5E, OCX, OMXEBIZRTOREBMICEVWTERICRESRESEC (P0.05) . /2, WXEICITEEZE
BRSNS .
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BEAMRICLD. BIVERIZIIZEINORELGET 2WEHE TN, ZNIIINE LRI &3S
NDHZLHREES NIz KOBAYASHI® SI2F DRI S S N D RERERTE, FEAEY SI3K
PRI S E N L IRBLER T EEEL TV 25, BINEHEFORERERTFORELHLELBDNS,

Table. 1 Development of porcine IVM/IVF embryos in co-culture with porcine
oviduct or uterous epithelial cells.

Culture No. of embryos No. (%) of embryos developed to
condition examined 2-cell 4-cell Blastocyst
0 C 178 88(49.4)°" 81(45.5)* 30(16.9)°
U C 163 76(46.6) 69(42.3) =" 15( 9.2)®
C 228 81(35.5)° 70(30.7)" 15( 6.6)°

*

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

Table. 2 Development of porcine IVM/IVF embryos in co-culture with porcine
oviduct ampulla, oviduct isthmus and utero-tubal junction epithe-

lial cells.
Culture No. of embryos No. (%) of embryos developed to
condition examined 2-cell 4-cell Blastocyst
O E 163 88(54. 0) 79(48. 5) 25(15.3)**
0O M 150 78(52.0) 70(46.7) 23(15.3)°
U E 142 68(47. 9) 56(39. 4) 14( 9.9)®
C 150 65(43. 3) 57(38.0) 16( 6.7)®

*

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

BEW
1) FEIES (1992) FREASZFENOFEEIRIZ TR, SRR OINEERROTE, WA £
i 9, 61-62.
2) KOBAYASHI, K. et al. (1992) Development of Early Bovine Embryos to the Blastocyst Stage in Serum
-Free Conditioned Medium from Bovine Granulosa Cells., In Vitro Cell. Dev. Biol., 284, 255-259.
3) FIEFEAIS (1992) RROFFIEPOIIREAMEEEIEIZ B o 2 40 - AAL2II9E, ARICE Y ZBAfstRE
MR EE, 30-36.
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Involvement of protein phosphorylation during fertilization - especially

during pronuclear formation - in mouse egg

ME # LEETF CEEFL CAB-R CCUCREZRT GAURK HEEH

Noboru INAGAKI,Naoko YAMAMORI,®Yoshihiro ENDO,"*Kazuoki OSUMI,”*"Mikiko OBA,
Shuetu SUZUKI,Siro NOZAWA

BREAANPEZHRERABNERSE, " dEEI7V=v 7, "ZFHtLe-v-x,
U HRAIZEAM M

Department of Gynecology and Obstetorics,Keio University , °“Endo Clinic
**MBC Companey , *°“°Morinaga Milk Companey

(BH] DA EHGIEEERFE 0S5 0RA L TV BEIAS IR, 202K
VWTREROHEBVEEIRALERES TV S, LALHANOHTFEAOE, BIHERME
DEIFRLTEIZIODPBIEERRYUDOSBLTSTH B, i, signal transduction (
EHEE) OFBRES T LCHELCE R, #CdY v EIiksignal transduction? %
ATIv 7RBBLIZHEBLULTEBE O, ERRBLOZERBHEh-225 3, &
b, BARY) vELE2ELEFEALCH 284 (2PB) o, % (PN) B
RUZBEECROVIHEULIR AU S IHELBLOCI I RELET 3,
(H&] 1) hARKERC X3 ) VRILORS : ICREE<Y 2 (6—8@K) KPMSG
SIURGASHMEBEHCGS IUREL 1 4ABMBRIBIVEBFE T Vo= ¥—# (
0.05%) R CHiEMRZBREORAE®Y. FRS TR CHBORS | BEPHRICHEL
ATcBi%, ICRE<Y 2B EHIVENLUswim up (Q0%DlLoE#®K) x&2
RHEAEELIOOX 1 0'mmPR BB LARFLHBL I BBy 7 4 v 7B
RTAMERLEYVONERTFL2CEARINVKRE L. 2BHBIVKREITZY) v B
el Ed2RELBZMECANEEBERE I DL 2BEORY «BiER K > 2 B
2R o, BEBBCE lacmo i dfefs, R4k BEI XHoechst33342% W 7=,
%7232 Pphosphate2 VT Y Y BOMVABRDVT I RTOBLARB TR 2T o 7=,
MHEAFK cyclic nucleotidfkEtprotein kinase® (dbcAMP-dbcGMP-H8)

C kinase¥® (TPA-diC8-staurosporin)

tyrosine kinase % (EGF-genistein)

protein phosphatase % (okadaic acid)
2) chemical activation K X BRIBEHEHVE ) vEILOKS : Ca ionophore 2 0
EMAS ERBBEORRERMME VN A BOEES LERE2BETEL46%ORREB2
BAEOKE. FhA45%CHil (BE) OBAABMBIREC AL ORRAEAVT
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activationZ2 o 1) (RAILAERZFEVRA2BEOKE s BIBOEBR R >VWTHEL
tro E1-TPA200n g/ mIBARBEEROPRISHMMEARZCLEESTH
BN AL8%LS3C:ho (BLE2EBAEOKRHEIZ1T7T%) COREDEBED T
foo IEEEBEEmMKRBZ2HW:,

[&5]) 1) @©dbcAMP-dbcGHP-HBTRHE AR EIL R RS Wi h 5 T2,

@TPA-diCBR BV TR BMERFHIB2MEDOHE o (HM) FEERE2IOHL L, 24
32 P phosphate® ML VA & b ¥/ Udown regulation® a[fiE# AR & h 7z, staurosporin
RBwCRB2RGOKRBEMET A 00 (HiK) FIKERRBEMCRELARET S
HERENR o, R LUBLIREICEWTIZ32Pphosphate OMVAZMA|MEETHh TV Iz,
Q@FEFR BV TRHE B A —-CEHMOMTIR10-50ng/ mI OBECRBE2HEORK
He (HH) MBKBEREFRAXZONEAFCEBRECINEATIHREN - /2, 32P
phosphate DBV ABRREEIN TV, T2 OFMidgenistein KX VMHFIh 1,
genistein OH THH 2 WAL « FIHKERINB Eh32 POMYAZZMFIh T,
@®okadaic acid(0A) ROVTRBEKGHCA2BEOKRE  AiERAME S h 1 ek
A TP E it decondensation LG, BARERZHERERA%#HL58k dEA
ARTRUBNRSBKIREMALN 2HMBE IREAELZHBLELMN, ARBVTR

COEMMNEMT B LE2HBLUEAEBEES —THUMcBVYIRO1 kKIdEAD? P
phosphate OM VA S MNTTENIC3I S Kk dOEHOMVALINEDLT B LE2HBEL .
2) TPh-staurosporin-EGF-genistein-0A oW TRHB2HME OB « (M) ALK
KL EERERERMNE SN, Ca ionophore activation & TPA activation D FHFER)
RRBOOSNIE Mo fzo T2 LCa ionophorel 0 0 L MIZ TactivationE #% L TPA2 00
ng/ m|tRAIUKB2HBUORBIMB TN .

% of male pronucieus : elfect of ganisteln % of male pronucleus: effect of EGF % of male pronucleusieffect of TPA

—— 1O
—— SO
—— iy
—— 200y

e
e
A\ Ong/mt-

i

A20ng/mt

s 8 £ t3

Iy
it
it

/{——l
(ZR] ZHEHEV—BOL /v b -V ) YEENRERILENC a2 O LR, C kinase O
A ET 5 C kinase BERL SN BBHELHIRAELENZBOLEDN, C
kinase 2 REMICEMEAT A L CRYRFBMR « BHEKEEZMEI L, 2 —BHID
EUHLOEAAEY EBEREEZNHT 802 Ebh 3, Tyrosine kinase K2V T I
HIRABRCKANOBRETHE L, | BHOBOLBEENREL BTV EMbh 3,
U UEGF 2 L HERRIBERRECE L TRSHERCRECETEARS 5 —F 6
fl (20-30%) #B-oTRUDTHELNTEHEY B ARO Tyrosine kinase @AM
MBSt UTIEGF receptor CBERWEZX SN B,

[EE ]
1 : Sarah K.Howlett and Virginia N.Bolton,1985.J.Esbryo.exp.Morph.87:175-206

2 ! Hugo D.Ribot,Jr.,Edward A.Eisenman,and¥illiam H.Kinsey,1984.J.Biol.Chen.259:
5333-5338

3 ! Daniel A.Schwartz and Richard M.schultz,1991.Dev.Biol.145:119-127
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The effects of assisted hatching of mouse embryos by using
PZD, ZD, and Zona thinning

RfiEe VHK BME BUXE SNREN AR
Hiroyuki. YAZAWA, Kaoru.YANAGIDA, Kazuhiko. HOSHI, Mika. WATANABE,
Nobuhiro.YOSHIMATSU, and Akira. SATOH.

BRRIENKZERARERZ
Department of Obstetrics and Gynecology of Fukushima Medical Collage.

(B&] BROZBHBH (hatching) ZR4EPE LEBELRBFKLTHD, FTENThatchingDBE, BEIE
CNIEBERIZEIZ LRV, £k, EEOERBEZORRBICHN, HAZH (IVF-E1) 2BV T qualityo
RERZENPRECBONDIIIROTECVRICHEDLT, ZOERRRIVERHETE IR
BICRWONFRTH D, B, HAEBEOEBHHEA (in vitro induced zona hardening) iz
EET2 hactchingDMEMEZEXRRO—RHELTEZISNY, ZhEMET 3T L Tnicronani-
puletionZ A= assisted hatchinglc X ZERROALBPHI ATV 3, 22 CARETHR. 20
BRI IC B D EBRBEE LT, BARAKICL S assisted hatchinglUBORRE Ic 52 28
EXOZEEAWTRE Uiz,

(HE] 6~8BEDBECIF I~ 2 ZPHS LHCOZ AW TBHSLE 2T o 1-ic. AREYY X L 5K
¥, HOGHRGS0R IR IC 4 KL 2 SR & D I LKRRICHE Lo BRMITITIRAVE, $7. B
BIRE LTS MBSAR AV IR A, 10X # M7 2 W =B A B L TEOhatchingRIZ ARICET ¢
PILEMEARLT, UBKIZThE hatchingBEDOT Y bo—)L ¥ LT Z DEER (HTF+3. 5%BSA) %
TEBRETok. 50 4R OB ICnicronanipulator2 BVTUTFO & S RIEEIZ =0
(1) Pierce; SULL, ICSIRSODIRfE & FARIC BHIREIC Motz need e BRI L= i3 DB o (2) $-PID (small
PID) ; BRI partial zona dissectiontk% AWCHEDOKI/SREDYIEEML =D, (3)1-PID
(large PID); FIAOKII/ABEDYIBARMA = Do (4)1D; Zona drillingdkic & hBHIE B L
®D, (5)P-IT (partial zona thinning); Zona drilling kAW TEEHEO—BEIERLLED D,
(6)C-IT (circumferential 1) ; Acid Tyrodedddropdiic EAMMMR T2 Lic & h BHEE LA
#ELEd0 (5) oA kidnicronanipuletorZ VTRV o Zh & DFEE 55002, 5%02, 05N F L2
L. URRMIChatchingDRBEBR L=,
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(R] B EZZRILEEIT T hatching ) ST
DREHEHRIIAD Shizirof=o PIDETI, [4_AH 720k Dhatohing5e T %
hatchingBBAI BAF T B8, GIBALANE - |
WEELA CORERETTHEEHICtrapShT 60 |
hatchingZET 322 & BTERW, YIBAILY
AEVWBAI X2z hatchingREHENAD
Shi= (T2RRE# Dhatching5z2 T3 ; 59. T%) o
DETE, HERAERIMERINDESD (15 o

40 A

20 4

Control  Pierce Snz1all Large Zona C-ZT P-ZT
D

-30um), ik bhatchingdEZTIRBIFTCH o= PZD P diling
[X Effects of assisted hatching(AH) of
(56. 3%) o Th &FEBAHBAILER T o R, mouse embryos

blastocystdexpansionic X 2 BIAHOIFFHEMEZ SRV E EhatchingMET L=, ITHETIE. BB
HOSFHLND DREET L ERIChatching 2 BT 270, & b EEKIEWETORFRhatching
REHREVABD SN =,

(K] BHFHEEIE (PID, ID) Tk, BBMRICEROBENRZ VHEIZ L. BERICFENOL
BRIfEIC X 2RBERZIT D WEREEINSH 52 L RUMERINTSEY, INKRChSOREEFRLET
NEAETHDILNLD . UL, BHHO biophysical BMEEHE LYY XTIRER =8,
b MTO assisted hatchingiZiERDBEH TRV L OREDH DY, 4%z, IoCRIEMLZZL
T. B MIVFCoassisted hatchingiz K 2IEHREDOH LEEDX L=,

XHR

1)CohenlJ, Elsner.C, Kort.H, Malter.H, Massey.], Mayer.M, and Wiemer.K,(1990) Impairment of the hatching
process following IVF in the human and improvement of implantation by assisted hatching using
micromanipulation, Human Reprod, 5:7—13.

2)Gordon. J.W, Dapunt.U,(1993) Restoration of nomal implantation rates in mouse embryos with a hatching
impairment by use of a new method of assisted hatching, Fertil.Steril. 59:1302—1307.

3)Tucker.MJ, BioLM.I, Wiker.S.R, and Kort.H.I[,(1993) Embryonal zona pellucida thinning and uterine
transfer.Assist.Reprod.Rev, 3;168—171.
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Effects of electrical stimuli and growth hormones on the developmental ability of
nuclear transferred eggs with male fetal germ cells in the mouse

OfmEd - A+
Yukio TSUNODA & Yoko KATO

TR FBEIEEEHE
Laboratory of Animal Reproduction, College of Agriculture,

Kinki University

HEY : B OIR DhE T, AR X O BHlE L i< R PRI RGER A~ DR (2 HEHD)
AR LU COADENEANS 0, PEkERE LIS 2 BB IMERE A OB AT -
T&lz, THbL, BFHAETGEEE 1B, 505 LT 2 s a s T orakskhs
U7 SRIRE ARG LV A I A NV ZERAOTRAE I, BRICTY ) — VB X > THAERA
RMA 52, GHHRE N RO RERAAN, ZORBE. G, IOV, NIBEL TR
HER FHERARIRG® AP\ /o3 A (A~ DR RN - LB SN Uize L LIS,
BIUREAIEL 123518 SN B RAIAD I { . LY BTy M BRI OBIADIE A 5HH
HTEISH 1o T2 TEEBRTIY, AU S KN SR ORI DR R A LS €5 2
EREMELT, 1), BESAMOREE XS 2. BiAFIMEHITHS 5-Auacytidine: G, G,
HI~OBITEABET BREFTPICRA 5N FORIC & 214 FHMEFEIO R OB B 247 Uiz,

FHiE D, PREERELT, Fo (C5TBL/6XCBAEE<™ 2 KOG #5441 587 B I HRIREME L /-
BRFIC. I35 BOBSRI(BTX-200) 25X T4 BEEEE L. IIERES o ICiMfa~o
REREF NI, DT, BERY (Z1€ - T15. SHMEER AR OZBEEZITL . Kb ROLEH
DESRMEGA I HERL, Bon/RER~IMaE L Y ELY METE~BR LI, 2). 5 -
Azacytidine(3 uM) , PDGF (5ng/mf) & %\ & FGF(50ng/mf) %MNZ 7-20% FCSATMI6#&C15.5H
EvEERS TR TERRA % 2 ~ 3 WER AR, 1) LRABRICBREETT - 15
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KR 1. Zimermannd& 1~ 6 [ 7213 T41~48% DIFFIZRAE R S IR BIa~FET 5 =
L. B BOFHOEIR (150V-100 1secl[@, 50V-50 xsec2ml, 204fEka) AEX T4 NTD
BT TR I N, Y496 DB FAE S B 2 LB LT, T OFM T TRBMAZITD L. it
AINDA6 % HBE L TIW DML AT L. 63% D RER~TBIARE LT, LHLIERS, Tho
DEBMROBIEIZ L > TERIES SNIED -7, 2). PDGF/E S NT FGF Cha-FHLEREMIRG % AL E B
BBEHELTH, JOBETCIIEHERORERIT control X & HANTRENS SQIE -7 (95%Vs
95%, 33%Vs58%) o LALIEASS, 5-AzacytidinefEEIT -1 EI3. £ RESA LD LN
M7

Sk

1). Tsunoda, Y., T. Tokunaga, H. Imai and T.Uchida, 1989. Development 107:407-411.
2). Tsunoda, Y., Y. Kato and G. T.0'Neitl, 1992, J. Reprod. Fert. 96:275-281.
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Effects of PHA lectin on in vitro development of rat 1 -cell embryos

| o R - R =

Masayasu Yamada & Kyozo Utsumi

FEHAFERER REEMAHE

Department of Animal Reproduction, Kyoto University

#HE: v b2HRPERR, BEMRBERREAVEAEZETE, 2Hialido 44
BEczoRAEEBEET 2, LhL, RERA R, BEBEER»S Y vBZEREL, &
S5IcNaCliBEE X 118nMD S 85aME CE T AV B itk > T, 20 LI RRAEDELEIER
SN, SORHIBHROKSADEBIP~AREST 2L EHELTVWE, TLHKRARIOD
—EORRAOPT, RBFEROMLLERCERERGET CERELAER. KRR ~0RA
BRI THY, ZHEROKR OGN TORAERIFHZMEBCHERTHEFTCEV L L2
ShiclLTW3,

BB ® C & 75, Bavister Sicdk » THESNT VWS, BolkA AR —FHEIERY
YBELU VI -2 EEERMOVHECN-3E BB CHEST LI LILL-> TEHER (H70%)
EW /BB ~REST 20, SHEROKROREY/MBERW~0RERIHI%E TET
T25IL. BIUZTOREREYET A LD ERITLERECEELETOLBERE
KHEEZEZ >N ARSI ) VOBBRERITLAER, IaMnA X9 ) v 2B ICEMT 3
CtiRE->T, TORARRIPIICETTCHEEINSZ I LEWOMIRLT VWS, LD
RS, 59 PBLUNARI-ROZHEERD SRBIEM~ORE R, BKBZHEL S
BHETORMERERBEAL ORI AREC L - THBMSINE LB RES N B,

FERILBVWT, ZHERO S v FROGKATORELGEERFE L. UTORKEZE
LDOTHET S, LRSSy PROFEAECH L THXBEALEER (UTF. RECMEFRT, )
MOTNI-2ERETEILERLI>THRBRMAOREERIYLESL BN, N1 K5
VYBRMIRE s TREARRCEESW AP Te T AEs Y ) VvBIERBEEDRA
Ry Ve —,LTOBEEZLSDIEDLSSDIESPVT ORI LAN, REVBRIBEDS LR
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Boto LA, RATORKB KL TREMEAZ OGS, pofrs oAy LTS
WRECHEZETILV I F v, BIPHA-PIKROVWTHRA LR, 7 v — ZLRERECH (R
ECM(Gle-)) ICPHA-PERHMT B Lick» THBRAMAS SIEFERICRET B ¥
Lo

Hih: HEEMO + 25 —% 5 b otk 6 ~8HEcZHEMERNL 2o B
B, 0.1 7 ve = —ENBIc ko BERBEMEERELE. RECMH 5 WIXRECM(Gle
S)Cy BBEVREAOBEDOANA XS YY) v, SOD. PHA-PE RN L 72RECM(Gle~) T 1208
EE L7 PHA-PLEIRBVT R, RYIOUBHMEL, T OKRECM(Gle-) TE 5 i 968F i
HBETAEROBIN -1 ZRERR, BABTBLUHE2BEOHE, T L T2HEH
~NDOREICL > THZEL

BERBIUZE : B~ MBIcEHN LB ARECNTHEELAER, BEALOR
Ra~8HBEETRAEMBEIEL, ERI1IVBMECHOTL2ORSTBIBIH ~FRE L 1o
UH L. RECM(Gle-)Tid. EHIGBMc 3. HT0sOMBREL ~FA L 225, 1208 K
OBEMS, BBAYWAORARRIVL4 0% TH-1o Fhes 4K 9 ) ¥ (1~10nM)
%\ i3S0D (300~3000unit) ZRECM(Gle-)ic@iM L CH MBI ~ORERILREE
BREDSOURD - 1,

Kic, PHA-PORIBIC>W TR Lo 10pg/nl0RE CREBMIGRUMGHLEL L&
B, EZEMGICHECOBEDL S, PIA-PELAEX ck. M50 BRBSFEHURKIC, 2L
THWSHERBEP ARE LB, —HFREX TR, WIS REMLUREA~, £ L THEH
MBI ~FE L7, HEEBMBI0EM% TR, BERP ~0RARIELEX TIRHL0%
Thoth, WEHERTRBYEERTH 1o UELEOKEL S, PHA-PREZREROKD
RECREDREZ 6B, SoRBEHLORBIAY~OFECRE(HEEEZBLRIT L
PP ER e Eh, PHA-POMRIARKEHRTH Y. 10 e/nITRADOREEH %R
L. #hltoBRETIR, TOEHERETS 50 —4. PHA-P (104 g/ml) ZRMRECM(GLc-)
TI20BHERT 2L, REHI CORERFORES JUBENCREFTRREEER S
Bahi,

PHA-PH, E¥ 72 =y b (E) EL¥7T2=y + (L) PO B4 BETHZ. FRNAK
BTirddh, PHA-PERIBROEEEESEDO AN S5 BPHA-E T iRIE LD A H 578 5 PHA
LB o, PHA-PR—BicRBRT L7 205 ¥ v EESGREAEEH TGl B 1~
4GlcNAc B 1—>2Manni X AL A VT, B7F FcHfiE %2 oM, E.R&ESITA-Ma
mBEEICES L TWabisecting GleNAcEBLOMEMEAZLEL L, LLBITWELEL
LBRWCEDS, EELETRER-AHABEHERML TS, 6> T, PHA-PORFA(R
EHRER, 1HRMPROMBREOLHFRENEEEHARR TSI L THESILD
CEBRBREN B,

ULOHERE»S. 59 FROZHEE» SRR ~0RAE R 7 Vv -2 2 BB LEET,
FHPHA-POERZ 2B UBMOMCZH 2HIL L CTRESH D T ENEHP EL - T
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Effects of basicfibroblast growth factor on the development of mouse embryos

in vitro.
HHH— - BREEA - FH  #H - SF)IES

Souichi YOSHIDA, Naruhisa TAKAO, Tasuku HARADA, Naoki TERAKAWA

BRAFERMFAR FH=

Department of Gynecology and Obstetrics, Tottori University Faculty of Medicine

HEY . s ER FI3BROHAE - MMEicli54 3 2 Emoh T3, B
147 [K] 1 (fibroblast growth factor:FGF)|3., MAZOFRER S A FET 20, <7 AFHARIC
BOTHRBOERIREINTHNEY, FGF 77 IV —iCid. BEFOHERMENS T
BHEUELNEETALEEZON TS, FGFEZAKABEHEMNONTED, ThZTfhD
VA R4 BN CTRARERET 5, vV ARBKICIFGFEZAE##K L (FGFR
1) BRBLTVS I EAFEHINTO B0, MIBIEREICE T AR OLTRH S,
T,

L7cno> Ty APFETIIRT - P CREZAVT, =0 AEKNMHRIZEIFAFGEFR
1 DRBAEHRTHEE DI, FGFR 1 EEHMEE S - THET 2 EE MR AR
#KF (b—FGF) o< REEMMEICHS 2 76/ %2 200 o R~ D R A:
B, BIUEAEREREL LTHRIT LT,

Hik 1 4~ 6H45DB6C3Fl< Y RICPMS 7.584, hCG 10HBif % 48K¢ R i FR TR
5 UTEBHESIE L, hCoRSRFICRE R~ R EFE Uiz, hCCREMRFZRICIIEL
L U, SREZERT A 2 Sk b 2R 2w Uiz,

(RT—-PCR) BE U724 EIE4A. 0.1%BSAKINBWWEE##E 12 T37°C, 5%CO2 in air T
44IFRIRE R U, IRAERa 21570, 30MAD R D & total RNA % guanidine thiocyanateik|Z T [E]UY
L. RTiICkDDNA%E SR LTze <7 AFGFR1 cDNAEFINSERK LTSS A< —%H
WTPCRETUV, 2%27 Ha—RS)ICikBitk, TF Vv LT oA FEAEIZK DBV

REf&i Ui,

(EFRAER, BEAS) 0.1%BSAKIMBWWE:#KIcb —F GF %20, 0.1, 1, 5, 10, 50,
100ng/mlDERETHZ . 37°C, 5%CO2 in air CA4HFREEHE Lz, COREATRBEICBI A1
MEINDFERERT Ulc, £ Zh D% H-leucine(S 1 CYm)ZRINEEEIICH LARFRIEER
LTz, ¥, MEAMPBSICTSMIBEN U B4 - AARZ 204 0 & LAl 28k Uiz, RIC,
TCARBHEDES DS EERIE Y v F L —2a VAT V7 —ICTHE L,
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1 2 = (%)
150

100

Leucine incorporation (% of control

50
Bl.w9 2BEBRICEITS 0 01 1 5 10 50 100
FGFR1RH. b-FGF;2f& (ng/ml)
lane 1. FGFR1 mRNA® :* p=0d]
RT-PCRZE4(561bp) p<0.05
lane 2. Marker (2. b-FGF:REHSH.

BE:RT-PCREICL-T, =7 RAMEMIICENTE G R 1 mRNADFEBL A
Lohis (K1),

WINDERLICIE DT HEFEAD b — I G F OABIEDTRINS2HNWIED © A fa~
DI LRI EERITI 12,

b—FGF 1% XU Sng/mlgfnid, "H-leucindI 0 A A % 545 & 4 2 RN D% (14 %% O
Y=l (b—=FGF Ong/ml) {2t UTHBEICMREL: (K2) ,

EE:FGF 77 3V —3ERERE MEF I TERSEANERITI ENG SN T
BH AR, BEICK I BN AN ODH B, FGFR 1, FGF7731)—n5
Hba-FGFEIUb-FGFEEHIEES > THAET S, 4MRT-PCRICEH=Y
AEBIUCHEONTIDOF GFR I mRNADRB LT A Z EXMREE NI, 3510, 1BLY
Sng/mld b — F G FAZEFERAICHEMT 52 Sk D= 29O EB S KA RlEd 5 =
EDWIOMET 5T,

ULEDFERE D, b= G Fid= o ZEKTTYIRIED BRI Y53 3 TTHEEAURIE X
iz

CHR
1.Haub,O. and Goldfarb,M. (1991) Devel.,112,397-406.
2.Hebert,] .M., Boyle,M. and Marrin,G.R. (1991) Devel.,112,407-415.
3.Niswander,L. and Martin,G.R. (1992) Devel.,114,755-768.
4.Wilkinson,D.G., Peters,G., Dickson,C. and McMahon,A.P. (1988) EMBO J.,7,691-695.
5.Campbell,W.J., Miller,K.A., Anderson,T.M., Shull,J.D. and Rizzino,A. (1991) In Vitro
Cell.Dev.Biol.,28A,61-66.
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The possible role of endogenous platelet - activating factor
on the in vitro development of Tammar wallabies’ blastocysts

/INE#Z1, L.A. Hinds2, C.O'Neill3, C.H. Tyndale- Biscoe2

Rk B BT
1Department of Animal Reproduction, National Institute of Animal Industry
2CSIRO, B AETE ARG A, A—X 5 U T
2 Division of Wildlife and Ecology, CSIRO, Australia
3N — AV a Tl A=A FF VT
3 Human Reproduction Unit, Royal North Shore Hospital of Sydney, Australia

HiY © AREEBIL. WABYWOPEOREE %in vitro THET 2 RO 2 BHIS THRO—
BELTiTbNhl, 2OEBREFNVELTHSETH ALY v ~¥—"7 7Y — (Tammar
wallaby, Macropus eugenii) %EAZEMIZ, ZORBABILES L UFEHHE (HER
) Dembryonic diapauseZ/RT A5 Thb, EHEOHIEEMNIL, diapausedd D ABH
ZIEHLSFELE (Z0Bai, BEEOPTRILLTWEFER) £ 50E ; T, RPY
LIER, Removal of pouch young DE) %, HHHALICE2 A DT — Vil 2 it %
R, ZORBFOU 2T 52 L12 L Ddiapause? RTHOEE & R TEEE 04T
TAHZETHo,

J8: CRPY#, 0. 3. 4. 5. 6, 7B LU8 HEDEWE 4 HE28HOT E £
L FHHEI20.1%BSAIITCM199  (Hank' s salt) TiEd LA Z BIXL 72, 556 h7ziE
S, NEE S 1210%F CSITCMI 999128 L, 35C,5%C0,,95 %22 DU BRI D
SHEGTTRELE, —EBHE, PR FROEZE IR LZEERICB LR 24
BRIBE 2 B L7 BUR ORFEE, IEBEE (X400) ZHVWTNYF VS - Fuy
TECIVBETAZEIZE N Tol, RUIRLEZTFENERBBOPAFRESL L UK
WEho7oY 2 270 VigEiE, B (Kojima e al. 1993) IZBWVWTHREL T
L

BE EL2OHEBOEHT CHRESFLHEARE LD T, ARNLZEREEIZ L2
Molze LBALEDEL, BOBFHLAICHKRLZZSD (K1 Tid, developed & iL#)

DIBD 2 H4FITIE, FERE L THOETFERER B m/MagEiLEF (BT,

PAFLIER) i S Twi-, O3FITIRENS DREIBON-BEOFENED
PAFIBEDHBMNEMERL TV, ShOMEDEN LML TR L BB L2EE 2R
Ehhrolzflit, 2615 72,

E8 L RIEREEICH B RSB L ORI, RPYIZ X D IEHAL S5 2B ASE BRI S
EE2HEHTADIIRPYES~6HEALTHALTHS, ZL T, TOEBEDHBICIIRPYA
4~SHTRZA#HAKI YD 7uY s A7y (P) OAEBRHMAMLETHL LEbI T
5, LAL. RRYPOHLPOKERME TICE T2 HEICITEEMZEDI K E . RPYIZE S
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EHALER OB E KA T ABIIEEMME P OPBEDY — 7 OB 2 HET A VE
Wb EWbror: (1 DA~EDHZEDOBHL ; Kojima et al. 1993) . 512, Pil
EDOY -2 Di3iZ1 HANIPAF WD ¥ — 27 3% 5 Z L B FEWE IR B DOPAF 2 5471
THIELILLoTHOLNIZR o7 (Kojima et al. 1993) o L7242 T, PAFIZRPYIC &
LEEDEMALE R TETWE TH AT HEMATRIE SN, ABFEIZBVTIE, PAFDT
WIEENIZ & % PRI LT b HEDEMALSIR A L T 2 T iMAVR E i,

Table 1. In vitro development of Tammar wallabies’ blastocysts

Day after PAF in PAF in

Animal No. Group1 RPY?  endometrium® nmediun? medium development5
6725 A 0 93 Day6EM+P - NS
6797 A 0 166 DayGEM+P - developed
7085 A 0 17 N199+FCS - deg.
7245 A 0 141 Day(QEK-P + NS
6175 B 3 388 N199+FCS - NS
7100 B 3 169 H199+FCS - NS
71817 B 3 109 Day3EN-P t developed
7193 B 3 20 Day5SEN-P + developed
7221 B 4 127 Day5EN+P £ developed
7399 B 4 1479 Day4EM+P t NS
7251 B 5 820 DayGEM+P - deg.
7253 B 6 5 N1994BSA - N/A
7083 B 1 487 H199 = developed
7086 C 4 175 N199+FCS - NS
7133 c 4 1387 N199+FCS - NS
7134 C 5 147 Day(EM+P + developed
7139 C 6 362 M199+7139serumn - no change
7192 C 7 50 N UFO
7109 C 7 59 M199+FCS - NS
7128 D 5 232 M199+FCS - no change
7079 D 5 61 N199+FCS - NS
7090 D 6 N/A - UFO
7189 D 6 460 H199+BSA - developed
7154 D 1 85 = Nothing Found
1172 D 8 92 DMEM+6372serum - NS
6638 D 8 N/A - Nothing Found
7168 D 8 96 N199+FCS - NS
7136 E 8 390 DMEM+6372serum - deg.

1The groups were defined as follows: Group A, animals that were autopsied
on Day 0; Group B, no changes in peripheral progesterone; Group C, pro-
gesterone increasing to or on peak; Group D, past progesterone at time
of autopsy; Group E, unable to be classified.
;Day 0 = the day performed RPY (removal of pouch young)

in pmol/g, N/A=not available

EM means endometrial exudates, P addition of progesterone (1 ng/ml), BSA,
bovine serum albumin, and FCS fetal calf serunm.

NS indicates not significant growth, deg. degeneration, and UFO unferti-
lized ovum.

51 FHSCHR
T. Kojima, L. A. Hinds, J. Muller, C. O'Neill and C. H. Tyndale-Biscoe Production and

secretion of progesterone in vitro and presence of platelet-activating factor (PAF) in early
pregnancy of the Marsupial, Macropus eugenii. Reprod. Fertil. Dev., 5, 15-25 (1993).
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Vitrification with trehalose and its effects on mouse embryos’ development

ERATUIS. BERE. AAAH. FlLFEE. FEXEN. LKHEE
Gabriela M. Ishida, Makoto Nohara, Satoshi Kawachiya, Tosio
Hrayama, Hidekazu Saito, Masahiko Hiroi

IWEAZEFE ERRARZEHE
Department of OB & GYN , Yamagata Univ. Sch of Med

B8y :

8#ifaD <y AR Z Vitrification R ICTHRET 2L ZIC. FEREALEZTET
SEHSEORBICAALTEDL S BRBERITTMICONWTRI U, e, BEEF
IZ 5 -bromo-2-deoxyuridine % il 2 T Vitrification;Z BSDNAICRIZTHEIZDOWT

bk RESEBL URF LI

ik
8 IR AR (LBHERMB EINAETIRLYERREN, TO205 N —-T IR F5Nh,
MBRIREREFCRECTT, ERERLAREL. BYD6 S —T35°CORE
REFICT, 2, 5. 10, 20, 409 FHE A, EBHTFHILLE KE2E8
0.25miDFrenchZ bO—ICAN., BABZRICEHZEZTEEARLEBLLE. RERE
#li2. Hepes-HTF&ICFicol18%(w/V), trehalose0.3M @M L. & 5ICZDEKIC
ethylene glycol 240%(V/V)ICiz3 &S (A, BMRIZ, R bO—%20°COBKIC
SPHERIT. RERERZMBLER BESUREREFZEDBIZ0.33MDtrehalose
&t Hepes-HTFRICANT, 5°C. 59MEHLA%E. 0.25MDtrehalose# &8s
Hepes-HTFRICEZB L. 55 SMFEHLE. RICEZ10%FESEDFZMA
HTFICB L SIC5 S ETEHE /%, 10%FESLMBERMHTASSRICTISRL .
2ARs % DRI B E & Ok EENMASSRICDWVTRE L.

AR

14E DIEFEEOTHIIHBT73.7%. 19DOFHT43.7%, 257T58.8%. 5
2T62.3%. 109T59.2%. 205 7T60.3%. 405 T60.4%ThY. BHEFRKETH
SOFFOIN—TTIIMBICHBE UAMICEBERLUAE. /25 LU LOTRHEH L
2T N—TTIIHBICHET S L PPRENS, FEFEF-BDEERLE.
/e, BEEEMEZRORTTIE, MEBICHEEL]. 290FEH I/ mikREs
@3M|ERL, SOFHETTRERLLUE ERICEL., SOVMEREMIBZERLE,
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o R B
FHEH () ggﬁ;ﬁm *sp # (FH)  |SD
(/metaphase)

i (0) 73.7 20.1 13.7 53

14 43.7% 30.3 20.6* 6.3

24 58.8 20,5 17.2% 6.1

5% 62.3 19.4 10.1* 4.2

109 59.2 17.5 16.0* 5.0

2049 60.3 22.2 19.8* 4.5

109 60.4 29.4 217 52

*: P<0.05

z8 .

ERU.

REERALHDHEEZ SN,

F I

NG s wN

—97—

. Kasai M, et all 1992. Biol Reprod 47: 1134-1139
. Kasai M, et all 1990, J. Reprod Fert. 89: 91-97

. Rall WF, et all 1985. Nature 313: 573-575

. Rall WF, et all 1987 J. Reprod Fert. 80: 499-504
Trouson A,et all 1987. Fertil Steril. 48, 843-850
Rudolph AS,et all 1985. Cryology 22, 367-377
Saito H,et all 1984. Fertil Steril 41, 761-765

Vitrification 3RO FEEICHE U BHEICEEZRETERIALETIIHSAM.
DREH/ICONWTIIE LB TII RN, H4(ZTOVitrificationjEZ AW\ T 3 #ifatiD
B4 Ff - BMRELETERZEZB TS, 5CTHREZREREFEEHEEBLICLH T,
LTOFERMLYVEFREZB TS, LML, TOBRBAOREEMISHD L2490 E
DFHBEBVETHDHEEZZOHNS, ChIBESHSERTNALSC. ERTIIFESE
FEZR UTHBEADEERVBNERRTND I EIC—HTSH. £EBEZRIEICI
HEBEOBBORBISHEENVETHY., COLTHEETREREAN - FHIH
B2 LIIFENHB. o BOMBRESEZREZRFTTEHESPOFETRHENME
10, 20, 409 TRIMBELY BB IMEEZRL, 5 CTRBEEEFLTFHTS
IZLTH, RINERVLWEBRVRTHAL, S5oSRETEHEREEZZONE, JhITE
HEREFCITI2DO0ER. THALBRICHTI2EHEFFOEOHINSEE. B, EAD
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Effects of the culture density of mouse zygotes on the development

in vitro and in vivo

OIS F - KEHEE - RILEE - fAmEl
Yoko KATO, Hiromi OHNO, Kari FUKUYAMA, Yukio TSUNODA

WK FRFMEEFHE

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

BAY : Boll, WEABYAIEE I CHET ZBORDEREED, ZORORERICIAX BB
BIENTRRINTVS. HEDS PO ARZEEET, 7 VRN SHEINLENEET 2541,
HEEBRIOL 01 LTS fd 20 I3I0EEEE L7 & X ICFBRAORERNE N L, £/, K
EHYEERT A LA REREM LI B ADOICEETHA Z EABE L1 (HBLH, 64, 904-
908, 1993 ) . AEBRTI, < XHIHZMIE O TIHROENRERES L UBHEOET~DRELE
KB RIETHBEEOLEII DLW THRIT L1

ik B U7 BTRIORIE, CD- 1M < 7 iz d8BFEIRIRE TPMSG&h0G %4 5 (U9 REIEM S L 7-
B, FRHEETAESEThCC RS H0BMBICIIEL DFRL:. ENLAREE T Vo=s—¥T
BELTRBICHE L. EB 1. HBFEOKRS : MR LRI, 102 2 OOMI6KH, QM I65H
+EDTA, QMI16%5H#1+S0D +thioredoxin, @CZBIiEHTcZzhZN 1, 5, 10, 20, 405 L 60
OREL EXT-UNOREEHEEL, h06 £5H#120 B E i RRMOMIaEE I L
fo. B2, HEBREOK  HEEEERKEOLEL ] - 1T5b5, IF1EICH L THERR
lu B3 E 5 BHRICEEL, | ~10u £ OEBKQTENENOMEEOFHLIIIN kil kg L
THEBIANDREREE R L. B 27— VNORERIBEET, hC 54120 B B 1o iRafa~
RELIEOEE L 2o EFAI L. B3, EF OREROK : | b 3VIZI0EOFH
BB E10 1 £ DHERIRQT 4 AR L T oh-HElE, BIFE3 A<y XOFEAHB
L7 ZIRMISHIRITH BIcBE L, SEBFORELKR LT
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W EBR ] Figure | ICAFEBOEERIOL L TERENL, 5, 10, 20, 405 & U60MES DH#E
®, IEARMAAZEAE L-ROEA AR L., MO oM &5 ICHRBRADRBERNE VKL, 3
ERQBLUODHE, 1 :1 (44~48%) $2W0 2 : 1 (55%) THot:. MIBEERDH (
D) T}, EEFEIHOIDSTIBRAGELRE LS o1, $, ERROZHWHAOIE
BIRAORERIZ, | : | OHETIZS, 2~6 : 1 TIER~IT%BEVWThHERTHD, £,
BELHRIF SN TE LN T, FR2 - A ] [ IKEELTHET L, HRKROELE
LX BT HEBBEADORERIIAENSB LNB -7 (50~81%) . LAHLELS, IS
AR E | 1 ¢ OERRF T L ESE LG EICBY T 3EANBED LN, EBS : 10u
¢ DHEERBICHIHRZIGN | % 55- LB oh iR (53/140, 38% ) #¥Hd 2L, 10EEELT
Boh/-fRE(94/150, 63%) ABHLIEEEHANT, EFEERNMET T 2EENA LD SN
(15% : 26%) .

VEDHERED, <7 ZFHBRIC BV TH, EISERFOEREEIROREMRICKE (B -
THy, RELTHETH> TORER—THERET 3 EREEMET T 2EMNS L0, BETHET
BLENH B EHTRBE NI,

%) 60
i M16
50 [l MIG+EDTA
S M16+S0D

40

1 CZB

30

1 5 10 20 40 60

The number of zygotes

Fig. 1 The proportion of blastocysts developed from zygotes

cultured in 1041 varied medium
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E Effects of taurine and EDTA on development of hamster 1 - cell embryos in vitro

SENRE - AR
Toshitaka HORIUCHI, Hideki TATEMOTO

JRBRILRSE W RIRAEES YRR S

Department of Bioresoures, Hiroshima Prefectural University

HE . MABYWREDOL I, BHEET 2 LRRERELT A b T VS
FIC, U7V -NAAF—IE, 2MBH, 4 M, 8mﬁ%f%iﬁmﬁitéf
BNERIIFEFEICT TR LV E ENTE, B, Bavisterb DIERLZHFE, 6 @i%
BERPOIVI—RAL) Y BEDFAERZOREBLO—ERTHL 2 L, th/&w
AT 1 MRS 4 MBI DB~ DR A KT & 45 2 t,@ﬂ%lﬂ%%%@%im,
NARET) VOFMTHREEINS Z L2 EDHL I éhto it, Umaokabid, NaA
AZ—BFRIIBENL LT BEELELETLE2HELQ), REEBELOEEE LT
EUMEER 2R L,

EDz0, OFERTICHBHNEZLETINLI V) VEQA—N—FFY KRV ERLT
LEERAAVOF L - MAITHAEDTAICER L, ABf%id, BERRZOZD NS 1
MR DU FEICRIZT S 7)) Y RUEDTADEBIZOWTHRE LTz, 72, T—V 57
YRETNVEIRDNAAY =% HVTREEICOVTHHST,

HE D VITY - NART =i, FVIVFNVBBTHLT—VFVR (F7—F) &
HEOTVE ) ZEHVE, STRONAZR Y =%, EKEBRME»OBA, *7- 1Ak
THREEEEZ, 6 ~8HFOMET— VTV RITVE) - NAR Y —1F, BIEELE ]
H B ( Ovulation Discharge Bt H) D4RI1081Z PMSG 15 iu TEENEES L, 3HEDS
7, AROBHABENLAS —LREEE], B, BRNICHT I RSN 02 E]L B
BELT, #k1 HEOFH IBICIVEER L, MREMNBO | MR 2 5L 7=, 3%
INIBRA S > FOR AT LB TITV, EEBMEB IR T 4V — 217, 5pE
HERIZ iZHepes HECM3 %, /NAR 5 —EES# O HRER HIZ IXHECM3 % 5/ L, 37.5C,
10%C02, 10%02NTMEMHT THEE LY, ) Vid, 0, 5, 10, 20mMDIEN, EDTA
W&, 0, 25, 50, 100 MOWME L, MR IIRRBT2HR TR,

KR BEBECRIZTS V) Y ORBIE, FiglilR Lz, T—VFVETIE, 5~
2OmMD Y 7] YEINT 4 MK, 8 MRl ZEH & EMFIIIMEB) D RA R T RN
REWBELABHML, 5nMX TM&BUIRS B % o72(56% : 41/73) 7V ) ZT
&, SAHINN E TORAERIIEIT 2 VAT, 10mMIX TOMEBLIE46%(46/106) L AEICE <
72072, EDTADREIL, Fig2lR Lz, T— V7 Y& Tl 8 M~ F4RIZ25~100

—100-
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pMTHEICE C, M&BIFIE100 MTH 2 272(19% : 19/79) 7IVE ) R TIE26uM
AT 8 MfaI69% : 58/84)& M&BI(56% : 47/84)\DFAERI T b # < o7z,

(%) Golden (%)
100 a8 1007
Taurine Taurine
75 1 75 1
B onm B omM
50 B smm 5o B 5mM
EB10mM - B 10mM
£20mM B20mM
25 AR 25
04 0t .
2-Cell 4-Cell 8-Cell M&BI 2-Cell 4-Cell 8-Cell M&BI

Fig.1 Effect of taurine on development of golden and albino hamster 1-cell embryos in vitro.
a, b : P<0.05, Fishers's PLSD.

%) Golden (%) Albino
100
EDTA
75 s
B ouM
1
50 B o5uMm
B souM
B100uM
25 0 100
0 /9%%
"2-Cell  4-Cell 8-Cell M & BI 2-Cell  4-Cell 8-Cell M&BI

Fig.2 Effect of EDTA on development of golden and albino hamster 1-cell embryos in vitro.
a,b . P<0.05, Fishers's PLSD.

ZE AR TIZHECM3D A TN AR Y — | HIRIMIIE % 552 L 72354, Barnett 5D
HFR) L )P DENREERTH o/, HECM3IZY 7 Y RUEDTAZHMT 22 L T, %
ERFHFESNT, ZOHEIE, T-VFURTIRI YY) UA5, TIVE ) ZTIZEDTADH
E2THY, NAAY—ROENBEICRENERSBD DN, 72, 77 A TOHRE®)
Eltk, NAAY—THEDTATHIEENYF SN Lid, e THEMREELRAIE
EEEILEO—ERTHL D EEZ NS,

EX-3'Y

1. McKiernan,S.H. B.D.Bavister and RJ.Tasca, 1991. Human Reprod. 6:64-75.
2. Barnett,D.K. and B.D.Bavister, 1992. Biol. Reprod. 47:297-304.

3. Umaoka,Y. et al, 1992. Theriogenology 38:1043-1054, 1992.

4. Toyoda,Y. et al, 1992. J. Mamm. Ova Res. 9:180-190.
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Effect of artifical zona pellucida on the development

of zona pellucida - free mouse embryos

BlxE FXREC HHER ENE LERE
Mika WATANABE, Hiroyuki YAZAWA, Kaoru YANAGIDA,

Kazuhiko HOS |, Akira SATO

BERIENAFERARHE

Department of Obstetrics and Gynecology, Fukushima Medical Col lege

< B8 >FEHMEHEE SHEEEEM CE ARG BARECLEY D053, LA L. BAREH
WMEBTHIONESRT., FRICTHTERIABETR LY, ERRHERELI0FHE I
BHOTHOBOBTCARETHIZ PG N TWVWBIN TEASE #BRET h ILIBRAIC I
WIEHE CRBRLZREIEETES, L UEAREIMEMENRIA,» SREL. HEIRO
ERONBENZ BB HY) . KRIBIPTCHIRIVTHERFERET I TSR LY
BV, SEhhbnid. ATEHERREEZHA . BEERESRBICHEVWZEZOERY
[ZDW Tin vivo, iv vitro TR LEDTHE T 5,
<HE>ATEREELTTUX CBANY T LERWE, %TIVXBF U L%
LORBIEA LY T LAICRIGEE-HDH, 7y bFBERICEH T B D 5 B & B
n. COBRETALEBREEER L1,

B6C3FTI DM~ 7 XICPMS10U, % (D 4885174 (ChCG 1002 385 L @HESR & ¢ . RIfEH & T &S
St 7, hCEIE5 H 54DREREME (C2MRAAEA SHHEOR £ £R58 L. SERAH £ PH2. 52 1 0 — NI
TRELULR. ATEREEEF S, 37C, S%C02 T (CHTF+3. 5%BSAR CIE&E L 1=,

ALEHABEOEB ELUTOLD 8 HETIT- -, EREREMEVEDNT LY VB
M LBRE—HEIIENY PRICEEI L, 1L5%BIED LY T LABRRICKREAL , Z0IC
FWERKI200~250 umD T I X L BHINS T LOFIVKORDBEARICHET 32 &I
kb, INEHPL EHTF3. 5%BSAR T37C, S%CO2 T IC48B5FEIIE & LRRKERE TORE
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EER UL, BBT7NX BT ML BIEALS T LIHTFICTERL 1,

oo AP MO-VEE U TIERR# £FRE LAV 2 B3 HA0A (zona intact®) &, A
TEARZEE LG VERERET(zona freedf ) #Bu 1=,
<BRO>ANTDEFHB2EBIELFHCIC b O-LECORRERT (R) . BFEE T
DREEG A TERRFLEERFIS(229/242). Zona intactBEI3%(108/116). Zona freed¥
TIBEGN3K(100/121) Ch o1z, £/, BFEHRERTREIRIPELILEIC L%

BB CE I, . \
ALEARESEES Y PO -LEOLE

blastocyst# / 1Z& 5%k
Zona intact 108 /116 (93%)

Zona free 100 /121 (83%)

Zona free+ A\IEBA7 | 229 » 242 (S5%)

S5, ATERBEBRORIEIN £ BitiR~ 7 B L - & 2 AHREIES h i,
REHETEELVANOATERG B L. BRI ZOFERICBHEL £, heeHk
S16HERICHEBELEROBTFEEEL -, vIRENEEDFEIZINFL2~3ED
MEBHEL LA IRV EIRUVIEDOBRINIERTE 12, AFBIC425ng. EFBIC
206mg. 448mg & 1RICIVGREZRD 120, AREHUE LB ONBEHER TH - 1=,

S<EEOTILXECBANYILCLZANTEREIREORBICAE TR bV EVSIRRY
Boti, invivollBWTHENIRSICE 2EER T 3 ADERBERKROBEICE S
f\ftklﬁ%%%ﬁ%?é:tu\M&ﬁﬁ%u%%ﬁ?@:t%%@@(éf 4%
BE PDIVF-ETTE. BERAERE ICHEHICH TREMORE S W5, BRERETEA
E(SUZICKD 2HAERE L U TREDERME R LTV E 0,
<3k >
1)Kunihiro Naito, Yutaka Toyoda and Ryuzo Yanagimachi(1992) Production of normai
mice from cocytes fertilized and developed without zonae pei iucidae.Human
Reproduction. 7(2);281-285
2)Jerry L.Hall,Ph,D., Paul R.Gindoff,M.D., and Robert J.Stiilman, M.D. (1993) Use
of the Aertificial Zona Peliucida and Zona Replacement in Assisted Reproduction
3(3);129-135
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Effect of disaggregation and re - aggregation at the 4 - cell stage
on the formation of compacted mouse embryos.

AN EE-HF OE-HEK G
Hidehiko OGAWA,Tadashi MORI,Hiroshi SHIMIZU
tEERFREBEEREH

Department of Animal Science,Faculty of Agriculture,

Hokkaido University

HE : BALEMOTRICRBN TRICADNDITBRBENRI, a7 v avoRErd5. ZOF
b3, EAEBEORNONL, T2LbLAMMRRLEEFFE~OHLELETHEILERBY,
T U ATRSHEBHOBYICAOND, aV 0y a v HRIZLERDNAOETRKEY /7 A OEH R
BAShBIEEBIEYICAE ), AT (LHREEIIE~ OB ERREM) ITIZETLTWS
EBREEShTNnE2 ),

AERTIR., IHBYKEOERSIBLEBESEER, TORORE, BiZa V2V a VORI
RETEEIZo VT, ETHHHBELIIUMEBOBE, ¥y vy /EEEREERTHI2 22XV ¥
3(Cxa) Tk AV Xy y 7THEORIEEHEEL L TR L,

F g T~10EEOF1I <7 A (C5TBL/6 X C3H) DI IcPUSC R 5 L. £ 048RRI ZIChCCR £ 5 Uik
SR EML., I(ROBERE ST, BREZMBLIL Y ADIE X Y65 %45~ 48RRI 2
FIBIBE 2 IR L, SR/ BI) TR L, HEEL IKRMBSZEZBEEL, (HR~OHEORD
BNz DWW Tk, Ca,Mg free PBS(PBS™) THIKMOEE £ 5O %, 0,54 T - BBRTH
HHZBREL, PRy T4V 7L VEKEDBLE. 20%. £68ETORMEEALIEEOR
K60, HBMEXCHES (£6K0) . BIRMRCEES (R4KQ) . DHIRMRKICHEE
& (£EKFEQ) . 2ERL. BUEELEL, SIROESIZIZ. 74 b~V F =" (PHA) & 7 BYW
HERAWE, SBRLLT, BHHORENLEMLEEZA VL., £E6HQZERR T %R~ 1285
Bz, SHEBI~ORE, 2V 0y aVvOREZSVWT, IBKMEBCEBEREB Tk, BTH
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BEBEARE. IV F A TATFE R0 5T RAVATAT L R CHBR., EELEea. 1%0
BAEAAIVLATHERE, Tha—-VEKk#E BRAERZT k., HELaHREE. 3. 7%k
~ VR EUPBSTHEER., HCx43Hifk (ZYMED Laboratories,Inc,) & FITCS %tk # KIS & &, 3t
ERV-V-BMETHRANALEELL,

BRSHRY ~ORETESHOTHBR LEBL TIHMOBRARBESh R, SE4KEOB L
VCORMBRLZZRP o, av sy a v ORBEREIL, £4KOTHBRLIZERBETH -
feh, BEKEQ, OTIKRMELIEAA A LN,

ETHRABRICLIBMBREODAIR., HBE, 2 TOLEART, EE4KOERERHEM Ty -
Thoteh, 10BEMBICIT. RELEALE,

—%H. Fry THEBMEEAROBOBRNDH 2B LER. E4MROIERBIBETIEREAN
KEEBAZONT, 6REMKICIT. YRE, E4ROTHREMBICRNEARBDOhIN, &
FHEOBIVESGKEQOTH, HIEEHNOHXLLADW R o, SEMEIIE. £4KOQ. £4K
@THHRBEMBICRVERLSA LN, TOBRVERETTBMICR, BROBRRHEL L
Ziho, ZOWUEX Yy TREFEERML LM LE, ThOOBRELY, ¥+ v FYHEOTRE
BRESKO. OTIHFMENDZLRAFShE,
ERHRHEORREMB Y v a VR RETHEBLARIHY T, SRIBILHE
BETORMEILBLIUSHMEILEELEEL2AVT, 20&OREZS WTRILE, a2
varogl, tRX, EEEOLEBELT, £4KQORB LIV TINMOERREA LA, k.
BN BPOESETCONMBRERMBERLZICOEDLOLT, av s v a VEROBhAAARE
TholeZlh o, av Ay a v BRICIHERETHE CORKBEMARERBELFE-TNS
TLERRRENT, a2V avORBRBIEALNIBMEORELLE Yy vy 7REOHRIZS
WTHRLEHER, BMEORELCRZZHZONARDP o bOD, Xx vy 7HEOHROENIZ 2
YR AVHBOERL—BLTWE, LER-T, avRrvavolBRicil,. £¥vy 78£4
OHEPEEL TWBZ LR RBEEhE, sk, a2y a Vv BRICKERINAOEE 4
FHETRETLTINWALERTVWER, ARENEX vy 7REBREHNEAMEANBEIZL Y
AREREESIBHTIBREBNT, IOBRMOBROBMASKETHEIILRAEL LN,
SC#R : 1)Kidder GM,McLachlin JR (1985) Dev.Biol,112:265-275,

2)McLachlin JR,Kidder GM (1986) Dev.Biol,117:146-155,
3)Levy JB,Johnson MH,Goodall H,Maro B (1986) J.Embryol.Exp.Morphol, 95:213-237.
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Survival of frozen - thawed biopsied bovine embryos

B ¥ - SHEN - EESE - ANEE - RILEX
Takashi NUMABE, Naokazu TAKADA, Hidetoshi SATO
Atutaka KIFUNE, Kenji KAMEYAMA *

THEEELRE *2RIRIBENRXE
Miyagi Prefectural Animal Industry Experiment Station

*Embryo Transfer Laboratory, Zen-Noh.

B : BESBFILHT 2 ABNGHEEOEH M EROWEILSE, EYDTAFCENTEZOERIX
L\, B4, HEEHSIIEFOVEDELT, BROUEREEMTICLEHEEREL, FETS
HOFFEEET>TNBY , —A, PCREAICKAMHFICKY, FFEELTODhTNSE> Y,
FCT, ChoSROUHFEFROFAREELIS 520, SHFO—RETRAL, HREENRSN
R (184 TV —R) ORMEFREEOEINDETHD, FHRTIE, FAZHRAXRKEEZANT,
SBEORMET/ A ATV —ReFE L, MBROEFHEZRFTSELDIC, BHEICL SRt
[EDOWTHANICOTHET 5,

Hik: (R - MR OEEN) HEEGE, BERY (LK YEOSNIEAZIBTHEOIRIERIE (47
~d8:A57) ) BRI\, XA AT —DAHiEE, BE0.IMD 3 BESTELE PBSICAN Y + — VER
(CESE, 2BA%ty FLEYM4/0v=EalL—-9—-%2R\T, REMDI0%EEEFN LT
Sfc, MEEFEMEI K%, SKFHMmE (LIFCS) RMTM-199 T 1 B5RIR AR & DILIEEE
Iofcik, LITO 3BORERICHA Ufc, REEFIZ20% C S PBSEEAERE LT, DI0%Y
UEo—Jb+0.2M> 348 QUOBTFLFUa—+0.2M0 388, Q8% Y Uto—i - FOny
SA-IH0. MY 3D IBEE U, BRERIEE, DIOVWTIINHMFEL, @3 5 HREE
RAEUfE, 0.2 bO—ICHIGUTc, HFEEHRI-7TCICERRA L, 2RICHEK, S5HIC8
HREFE LK, -23CTETES 0.5C IO TIFI0MREFER LNABA UIREFELT. MR LN2H
HERY i LTcik 5 WRIZER AP CREFEISCTOREBFTIT o1, MR, HONLHIBCTICMELTE
(/2209 C SO.2M2 3 3N PBSICANE AR £ERER, 5% C SARMTICM-199 THE#fa & HEE
U, &L T48BRRICRE UTc, FIEHRGIREENBR TS ICREERERLE Ul
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(BHEIC K B506ME) XA ATV —F%E, ODOEEHEEERCR bO—RFHR(One step FRES)
ETZBELDICHIRL, TOZHFICHBAEEITL, dOLIREICITIRET % Fi L TR EET,
BR . (B - MRROLERY) XM 47 V- ROEK - MREOEEES Table LR U, MR
%ABSRET(CH S BEFEI, DI0%5)e0-HX86% (43/50), @D10%1F175)1-h [X78% (39/50),3 8
%790} = JorUIE-HX90% (45/50) TaHY, 48KRIEE T, FhEFNT0%(35/50),66%(33/50) &
&L U80%(40/50) T o1z,

(BHEIC K B32RAtE) /X4 72 —F%One stepik(C & U Bl LB 4 DSHa%(F 33.3 %(7/21)T
THh-oT
EE  BOZREREOFREAECOVTIE, HERDERMEL CEARIEN, RESCLIVYEM
FRDLERFE - ZIENKECRE>TVS, SERAVHERCOVTOHERKE, TTICHOHN
LT3, KRROERND, 154+ TU—RICENTHEDLO LY - ZRHIEBSNS
CEDTREE N,

Table 1. Effect of various frozen media on survival rates of frozen-thawed
biopsied and intact bovine embryos derived from IVF

Treatment No.of embryos  No.of embryos survived (%)
48 h

Frozen medium of embryos frozen-thawed 74 h
10%a1ycerol Biopsied 50 43 §86; 35 70;
+0.2MSucrose  Intact(cont) 50 44 (88 42 (84) o
10%tyrenglycol Biopsied 50 39 78g 33 %66
+0.2MSucrose  Intact(cont) 50 40 (80 31 (62) ®

nediol 4+0.2MSucrose  Intact(cont) 50
x? test; a vs b(P<0.05)

8%G1ycerol = Propa-  Biopsied 50 45 (90 40 (80
42 }84} 41 582; )

Table 2. Results of transfer of frozen-thawed biopsied
and intact bovine embryos derived from IVF

Treatment No.of No.of
Frozen medium of embryos recipients pregnancies(%)
10%a1ycerol Biopsied 21 7 533.3;
+0.2MSucrose Intact(cont) 76 37 (48.7

FTEVH :

1)B0% ; B1OREXREFHRSHRES ; 16(1993)

2)Kameyama,K.Aoyagi,Y.Takedomi, T.Konishi,M and Itakura,H. ;Theriogenalogly, 39, 241(1993)
3)Itagaki,Y.Sato,S.Sitanaka,Y.Kudo, T.Yamaguchi,Y and Sutou,S. ;J.Reprod.Dev,39,65~72(1993)
4)Takada,N.Ohisa,N.Numabe,T and Isikawa, Y. ;Vet.Rec,30,307(1991)

S)XA®E, SHEN, BIE, R)IBL ; WAHMBFHELRSE, 8, 9~14(1991)
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Ontogeny of Prostaglandin E2 receptor type 2 and type 3 gene activation
in mouse embryo

ER&E YorEs SRR R
Takeshi Takami  Masashi Takami Hideki Sakamoto Kazuo Satoh

HARZEFRERE B FHE

Department of obstetrics and Gynecology, Nihon University ,

school of Medicine

(BRY) AL, <7 ZARBINT BT Dprostaglandin  (LIFPG) & RADBEEL T
OREMX. PIBORLHEDIFINIE CL BEERIZLTWAZ L ZRET D5 R
2187,V FICEICPGHIT R Zoreceptor %38 L TH 2 DEWHVER R TPG
E2 ZREIZOWTEDI LR ARBERT-PCR 2 VAT L7z PG E2 receptor|d
U7y F R R Padenylate cyclase i b LDBWT 3 ¥4 7IZHIT 6, EhEh
EP1. EP2. EP3LIRIINTWA, T TCITTWAEP2. EP30)cDNA Atloning SN TH

D22 A, FAIIEP2. EP3ContogenylI DV TERIIE #IRIIRIC OV TR L 7=,

(i) 8i@4tE< " AlTPMS 5 BifTIR 5%, 4 SIFMIRICHCGS Bfifx 5L, 18
BERARRIC PRI AR L O B IIP R IR L 72, F72. FRRSBHEL < AL 8 A4S
B A%mating L | 2IFMBICHTT ADEREHEL. IPEBAIL VI IR
WML 7 AOEREHZL-A%2% 1 HE LTHE 4 HICTFEAREICL Y IEBIR
ZIRML 7z,

RRIRUE. HEEE. IEBIEEhEh 1 0 01f L YRNAZoIB(Bioteck Lab.Inc.)iZ TmRNA %
it L. % @ First strand cDNA synthesis kit (Pharmacia) {Z “Creverse transcription {Z & ¥
cDNAZVERR L7z, Ri2o7:-BIZ % L7-cDNA 2 FlV T &3 3EliT2 o7z,

RT-PCREDRIcHTILE 20 pl& L. #1310 XTaq buffer2 u1. 2.5mM dNTP 1.6 1.
Taq polymerase Sunits/ #£1(TOYOBO)0.05 1. 1mMMgCl21 ul. primerl 1, DDW12.2 21,
template cDNA1-2 1% fill X . denaturation94°C 1mim . annealing |3 EP2A%4°C. EP3%* 58°C
Imin, extention 72°C 2min % 1 ¥ Z7)L & LT, #3544 ZIVIIRL 7=, {8 L 7zprimer
\3. EP2 5 -CAG TAA AGC CAT AGA GAA GAT-3' 3 —CCT GAT GGA ATG TCG ACT
GAA-5 EP3 5 —GGG GCA AGA CGA CAC AGA GCA-3, 3 —TAG CAC GGT AGT
AAAGGG ACG—5Td V. F7:[IFHIB-actin (5 -TGT ATT CCC CTC CAT CGT GG-3

-108-
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3 —CAA ACT CTG GAA GTT GTG GG- 5 ) bF]—% 4T THIF LPCRIFDIZHE YL L

1=
(#) EP2mRNALL. FRRIIRMNRE. B CRIHSh, REUP. SBINCIHIRE &
Niehofz. - EP3ImRNAD. FERIIRAIRG. MEEMIACHRIESh. RIIE. SHC
RS b o7z,

(BR) PGOERMEII BT D2BHEIISEITDoTWA, ShET. Y5, 45,
HRO—BOBEAPGIZEEETH AT L MRADERTHMICSINTES. 4.
PGE?2 receptor nRNA BRI C RIS iz Z 13, MBI TPGE? receptori& {5 F D
transcription AT 72N, PGE2A'FRICHET B L W) Z LIZART A, BRAlt. 5
— VIR BV APG AR ROBEEI DO WTOM R L L T. Western blotlZ & 5 FREIE.
SHE R DPG & i HE B Feyclooxygenase(COX) B EID T71E. microinjection ZER 12 £ %
COX®D 2 MREADHEDMH].  F=COXEIETDEANY 1T 2 FIEICITES &3
EBETEZAZL2BTVWAY
SEIOFERLHET. BESDOPGERSRE L FZ R EE T Drranscription | IEA I 1L
BNZITEI 6720 A, TOMEIEBIROEE TItER L TWA LiEE SN A3,

EFRXW

| BREE, RAHH, BREF, B %, E#HEME q9)<wv 2
BIRIEE L U 30 % ¥P i Keyclooxygenase D & 35 & % Dontogeny |23
AWR. HEEME. in press

2 .Yukihiko Sugimoto, Atsushi Ichikawa, Shuh Narumiya (1992):cloningand expression of

" acDNA for mouse prostaglandin E receptor EP3 subtype.J.Biol.Chem.267,6463-6466

3. Akiko Honda, Yukihiro Sugimoto, Shuh N arumiya, AtsushiIchikawa (1993) cloning
and expression of a cDNA for mouse prostaglandin receptor EP2 subtype.
J.Biol.Chem.268,1-4
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Histochemical analysis for ¢ - mos expression in murine and porcine oocytes

IWAHE - MRIES - E2HEERE - EREEE
N. Yamauchi, M. Kobayashi, H. Sasada and S. Sugawara

RILKFREE SMEMBEH#E
Laboratory of Animal Reproduction
Faculty of Agriculture, Tohoku University

H#

FHEHDORZERIE_BBELSBOFHTHAEEFIELCHY ., ZOSHBELTME
BHICHEET MRS BZABHEF(CSHDOIEFRATH 2 LEZAD RTINS, ZORFOEE
B Me-nos REBLEFENTHHZENT ITVAV ANV EFLE UERRTHDS
MCERTWSY, AT, SUATCECHTFHFCcnosDREEAVPEREA TS
M. L DEY TIECSFB & Ce-nos BRI FICHT AHARIZLEAER N, SIFHRAL
CSFOBAREBHONMCTBET, cnosHEBELZDEELHBEICTHIZENNLETHL LR
bhad, ZZTCEAHATE., ¥V r7n0—F ikt A EaREBRLLENRBEEERFL
IUVABLUCEBFTCORBBRICB T dcnosBRERELU =,

MHRETH®%

SRF ORI : ICRRYD 2 &V, SRR GV L S - RAS AP M2 D5 F %
ETNENINRANIII L hCCH 5 120 M B ICIIER KR DML 2. LMK (1cel 1)
B EHERUEH QAL E S ER U CRM UL, HIIE L U T, PBS-PVAR AW
o BRORFIXO0 R ASIRIN 7 (GVH) . KA RRIT RBAB A2 M (M2) b & ORI Z K #
18RI (IVFSR) OISR FCTH -k, RO FE MY IV U THEMBEEREL, T —
PTCEHF EBRELVEDBBEEUE, EZICW., Zamboni(picric acid-PFA)E E®, % A
o BMIFFOHI, EKIBRBREED I CEAZEIBERY CHEWToE,

GEHBALY BEUZIF EPBS-PVATH A ICEEHH. 0.05%TritonX-100& 0. 3%H20,
AR )= VB TENETNIOSRNE U=, WEE, R—WVAFA4 KT F X LETHce-nosA
YRVERY IO —FNHEAERKRES FAGHERER, EHFDEREBRLVEE) E
—RHAK L UCPAPEIRC Y RIGE B, RIGORTFE R OEDRE L Y4B (- 1.+, +4)
KHTTHEUE.
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R S

K=Y NETRIGEHERKE, HlemosZ YNV ERY 70— F Ltk e vk
PAPEIC K YR 2B LUK FCRIGARD B LE, $hbb, YU AF Tt~
MOEISOE S IV MDD F CEREF N TI 3L T6.6%THHoE, —FH. lcellfff
TRHORIGEERTEHENEBU ., ~tERTHEXNLIETH ok, . K+ Tl
I AIF RSOV ENIADINF TENRFNT6. 3L L 82. TXDEE TH~++D W IS
NESHhE, IVFHTREEAEDHTRA-~tORIEERL, TOEEIXTL25TH - =
(Table. 1, Fig. 1),

AHFROER, YO ZABLOCEIIF DN THCVH &MU IC c-mos [ #2 i 15 F 2 P A
GRMABLEENCRIEEShE, ZOZLRT7ITVAVANoVERRY, v 28 &L K
TR ER OGO F ICc-nos A EBRUTWAZLERBULTNS, —F ., 28
BTCRBFEALDBMFTRIENROABRDSEZEDD, ZRICL > Te-nosEY A 4 R
EhBZENRBEhE, 5%, BBBRICBT BcnosEEOFEBA N = AL 2 RWT
BZENDETHHERDNS,

FE

DEF2hEE CSFeMos: BHE -HM - B K 38(6):991-997(1993)
2)Paules,R.S.et al. :Proc. Natl.Acad. Sci. USA, 86:5395-5399(1989)
VA At H58200 K& M % & E 5 #p3(1992)

Table.l Immunohistochemical detection of c-mos expression

' ’ in murine and porcine eggs
Stage No.of eggs used No.(¥) of eggs with immunostaining of
of egg  (No.of trials) - + + + +
Mouse
GV 75(3) 000.0) 5(6.6) 35(46.7) 35(46.7)
M2 64(3) 40 6.3) 11(17.2) 21(32.8) 28(43.8)
lcell 35(3) 10(28.6) 10(28.6) 11(31.4) 4(11.4)
Pig
0h(GV) 97(3) 5(5.2) 18(18.6) 43(44.3) 31(32.0)
42h (M2) 75(3) 0(0.0) 13(17.3) 23(30.7) 39(52.0)
IVF(lcell) 62(3) 18(29.0) 28(45.2) 10(16.1) 6( 9.7)

Fig.1 Whole-mount preparations for c-mos expression

by immunohistochemistry.
(A)porcine eggs at GV stage, showing immunostaining of ++,
B (B)porcine eggs after IVF,showing immunostaining of —.

=11~
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Stimulatory effect of EGF and TGF- o on the development of mouse embryos and
expression of EGF-receptor mRNA

FHE 4. FEH—. SERRA.  SPIES
Tasuku HARADA, Souichi YOSHIDA, Naruhisa TAKAO, Naoki TERAKAWA

SWAFERGARFLE

Department of Obstetrics and Gynecology, Tottori University, School of Medicine

(] HELEM DI & LIS HIIETER F AV ER KRB Z R I LTINS Z EHRR
IN T35, EGF (Epidermal Growth Factor) 7\ RET#IIIRIC KN LR BIEER R = FFD 2
EDHEINTWB YD, EGF& L& 7y —% 369 A TGF- a (Transforming Growth Factor-
QOWEDNWTEBONTHEY,  £IT, vY ZAEKRANANPRREE 70T BECFE LU
TGF- o DZR %M DODNAL LU EHEREEEE UTHRA Lic, 2612, BRIz s
LEGF L £ 75 — D {n 5Bl A RT-PCRELIZTHRET L7,

[(Jrk] 58845 DBOC3FLifE~ 7 X% PMSG 7.5 Bifir, hCGT.5HAL THEHPFIIFHIRE L, hCG
ESt ERBFICRIRIEY T X ERBL S B, 2R 2 hCOAEST44RF R 1P &L D $RIK
U7z 2HAK3HARRIZ0.1, 1, 10, 50 ng/mld EGF{ L UTGF- a A 75N U 7 BWWHES I T
A8HERIEE Uy IR OISR AR Tz, FEARRLIC 5513 % DNAS L Hothymidine
7 44 BRI S Heleucine D B AR 43 B~ DT D 3A 2 (incorporation) % I L 3% (i L7V,

30 D L& K Hr & Total RNA A Guanidine thiocyanate 7512 TRIUX L, 28D & cDNAL AR,
U7z, Primer |ZEGF5%23{ADCcDNA %1 H & Exon-Intron boundary & $£ A, CTi&El L f;z)c
PCREBREEY DFF R HIFRBERIILOMERIC L V1T > 72, B-actin mRNADFEHZ 2~

Fa—ik& L,

[#E3] 0.1 550 ng/mlDEGFE & UTGF- a DFNE 2HENEEAE DL fIA D FEHFRIZ
REBERIIIED -1, HBRIIZH I HDNA G%id. 10 ng/ml EGF¥ £ 1f0.1 ng/ml TGF-
a ZRMUIEERPCRE LRI THERICRESN (K1) , /2, ZEAEBKD

=11 2=
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150 *

Thymidine incorporation
(% of control)

0.1 1 10 .
EGF (ng/mi) TGF-a (ng/ml) —248
—-173
— 75

M1 EGFE LUTGF-ad < ZH DNASIKIZ B34 8.

B2 < 2RI B B EGFZAAmRNAD 5 ).
lane 1: Marker, lane 2 : EGF%-&{AmRNA®D
RT-PCRE#) (248bp), lane 3 : PCREEM D Pst | 744k

10 ng/ml EGF3s L TX0.1 ng/ml TGF- a 78k 4& M THef Lo MMNT, €heha v bo—
NI U TI28+9 %, 134 8% LRIt S N7, <7 ZIEMIIZH W TEGFR A AL
& U B-actin mRNADFEBIEDH SNic (K2) ,

[£4] LLEO#EDN S EGFE KUTGF-a i3 ZX5IKHTHIVIKDODNAL X U414y
AR B & < ARBIIS B OTEGFREFROBL - RBINRD Sl 2 En o
EGFI KUTGF- a i3 7 A IKHTHIIIEREAIC B WO THREZ R B & RI$ I EHURK S
lzs

[k
1)Harada T, Tanikawa M, Iwabe T, Onohara M, Mio Y, Terakawa N. (1992) Mcasurement of uptake
and incorporation of nucleic acid precursors by preimplantation mouse embryos after development in
vivo and in vitro. J Assist Reprod Genet, 9, 551-556.
2)Avivi A, Lax I, Ullrich A, Schlessinger J, Givol D, Morse B. (1991) Comparison of EGF receptor

sequences as a guide to study the ligand binding site. Oncogene, 6, 673-76.
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Permeabilities of mouse oocytes to various cryoprotectants

il Rig - HH BEF - &E £ - 8 FE - 0H BE - B B

Eiji YOKOYAMA, Naoko YOSHIDA, Keisuke EDASHIGE, Takashi SAKURAI,

Takahiko MACHIDA & Magosaburo KASAI

BRAKZERPEN TR

Laboratory of Animal Science, College of Agriculture, Kochi University

[BH] <7 2RFEK% Ethylene glycol (BG) EADBEBEAERWTH 5 2{LBEBHRES 2
L HFHRBD TRCHERINEY, LA, RILABETRZEINEHETSE, &
AEEFTERWY . T, 1B - MEARICH Y 2HMAKEOERL, &5V IidEE
AR EREICE T 2RBEENBRICL 2BETCR RV LHERAINEYL, WTFhoBa L
KO RAEAENEELRE A2 R LTW3, Jackowski s (1980)® id, 1 filaio <
ABRF% Glycerol(GL) BHICRL, ZDROUBEE(EZBHMICDI>THIETZ I LI
> TCELBEAHEF NI, Lol 452 bEEice VT, BEFICE SN EV D,
REEROHBEROBANEEL LS, AERTIR, <7 2ARZHENOE 2 OWEH IS
28N E, HEAREARIAEOBVFOBREEEZAET S Lick-> THEL
(5] @EERREE L 7c ICRBR< U 20 HHESRSRF 2 RE L, DRECMIR % RR 2 L ic, WERA
#®ELT, 10%(v/v) @ EG, GL, DMSO, Propylene glycol(PG) & %\ it 1.5-M Acetamide
(AN ZBUPBIBEAVER LTz, —EBE FTPBLEHRICIIFA2 AN, EIEAME Fo<w1 /o
RZbEalb—F—DF—NT4 2 TERy PCRELI #N—ERy NTHFEE-TE
WHEABABL, #N—ERy bERETEZEICL > THERICRE L, HFoRES
A4 LT TREFATHREL TEBENICIITOEKE 7Y » L, PBIEPOIFIcHT 3
X S MR E R O ZL 2 RIE L7z, T OMRE 0BG HEUEO £ 2t 4 2 LR
E L THMIEEOELE KD, HEROBEM%E KL,

[(WREEE] PBURY O WEAFIBEABA L BFRES ICNELEYD, 10B~208IC8/)N
BRICELER, B2 ICEEL 2, 20°COZWEFIRICE L2 FO103R O AREZ{L% Fig.
1SR LU7c, CLRICB LI FOIMEAR bAE S, ZOROBEORELZEALALN
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100

—=— 10%PG
—a—  10%DMSO
1.5M-AA
—o— 10%EG
—— 10%GL

(23 [}
o o
I |

H
o
1

Relative volume (%)

o
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-y
o -

Exposure time (min.)

Fig. 1. The volume change of mouse oocytes in various cryoprotectant solutions
at20°C.

__—a—1% 30°C

;\? 100
= 25°C
Q °
=} °
ey 15C
(o]
>
2 60
2
£ 40
T

0 IL L L T T =1

0o 1 5 10

Exposure time (min.)
Fig. 2. The volume change of mouse oocytes in 10%EG solution

at various temperatures.
Bir->7elE s, LEBHTEBLICKWEEZ SN, ROTIHTONEIA S ¢ B
DB - 1 DILEGHE T, AA, DUSOK DIEICEIELRE v, PCEPTORIEIR L EL - 12,
RO/ &R ORBE, EGE (2,500 n0sm) ABRVTIZERIL (1, 950~2, 080 m0sm)
THotel o, RHEORNE, FABERD OHEROBERBNRLS I EERLTY
SEFEAOND, RIEBLEBDIBECKICH T 2 hEE(LE Fig. 2 IRLEY, WTFho
I BABIC VT O RERE O LRI - TR/MERICIES 2 & TORBIERL, 20K
ORHOEELGRE -2 &5, BAUIMALIEEZZ 03,
(51 FXXH#R]
1) Kasai et al. (1990) J. Reprod. Fertil. 89 : 91-97.
2) Miyake et al. (1993) Theriogenology 40 : 121-134.
3) Jackowski et al. (1980) 7. Exp. Zool. 212 : 329-34],
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Improved embryo transfer into the oviduct by local

application.of a vasoconstrictor in mice

SREE - LRzh - gmEk" - T
gL E® - SeEg®
Hiroshi SUZUKI”, Otoya UEDA”, Nobuo KAMADA®,
Kouichi JISHAGE", Motoe KATOH® and Masao SHINO®

1) SR, Bg . (k) CSKY ¥—F/3—7
2) (i) ARERRLE VY~ 3) KGKFE
1) Chugai Pharmaceutical Co, Ltd., Present adress: CSK Research Park Inc.,
2) Food and Drug Safety Center 3) Azabu University

HEY : ROIREBHIT, RET¥E JCERBTEOERE UTROERNIERT
HHEEDIT, ROBBMAETTIEMOVEOTHS [1-4] o ZOBIOEEE XL,
IIRBHNEMMEICEA TS Z & LUINERDAE P T DBRIMERKIC & - ThE~
THHILIEBRALTWA L) ICEDbNS, NEBHELVEENLTIRAAELT. &
KA R (5] HANIVBESEEEEE (6] &AW IIIREOYIEPRINEREIVER

[7] PEEINTVEH, TOLIROTNHIIREN SO % RLET 57 DICEE
SNTELHETH S, KERTIE. IEBRICKE U TIPEREIC M PHEFE B U
ZOHEPHITONTHRE L1,

HEBEREICRENIL6b S AV zZy 720X (FRIFICHTBL/6T) [8] @
RASTREINE AU SZAMITIZICRR BT 7 & o, BN 6 Bl do & UR248F
BOZzh T, NG LU 2 Ml A el B O EOIEADIIEIC 8 fE7
DL UTD3204%ET24 (Rosk LU0t) OWELNBIEL. ThENDOREIBHE
ICE U ORI BRI L UCEFEFBII OV TOBREEIT» 70, INEBHEIL.
JIBEE 2RO vy MEAWTS &R —IE 7 (Conventional ) [3]. #&IF
EEEINE B REE (NakagataZk) [ T]h K UIREIHUIO L EX 7Y VBIFITH 2 MEIR
#i%) (Bosmin, H—HI%K) A%k, Conventionals: & FHEIC. JIERELF(X%H
(Vasoconstrictionit) /% ket Uiz, BHTERRM ORI, KREDOYIEM Sk
AETOAINMB LVOEAZNTHONEEDYR GIEEDYER) Riah SOk
AKRT E TORRICOWTHT 572, . & Rosid, Conventional HICHABHE L TH Y
MEOtIE, HoNakagatal:d ALV TOINEBEEINL—F 7 —7 E LT,

R WERosIzB LTI, PR ER R A Conventional ik L U
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Vasoconstriction’iT. £hZN545 58 THY ., MHIERADONT, T/, 5
REUBD SHEDEAKRT £ TOFEIM b, VasoconstrictionsEdhH 3 1 B D
ATHY ., FrERERMICKIT T MENHERIORIIED Shiih -1z, Fiz. #HiHEOtich
WTHE, PR ER DR DD - 7D, Nakagatatkd 1 0425 6 B TH Y. &k
U TVasoconstrictionZE® 1 1435 5 BT, ZOFfidConventional ik~ 1443 5
BEOEHETH > 7o OBAIL. IEBOYIBSH 5 LI SO YIBBE, SO
ART £ TOMR GEARRERRM) B0 THED SN, R bl - - DidNakagatai:
D143+4 28 THY. R TVasoconstrictiontEdD 2 43 7 #, Conventional D 2 43 5
BHDIRTH »7co &1, BHFTERRMIC D BEANERBOEAIL. RosTIE
Conventional#ks & UVasoconstrictiont: TE#NEH., 23. 7% L U822, 8% TH - 7+,
7o, 0tiCHIF 5 Z DEIAIL, NakagatathTS1. 1% T - 7ot Conventional e Tl
44. 0% EJHNEIEE HDH TV, UM LIAS, Vasoconstriction:Tidss. 5% TH Y |
M ERFERIDEERIC & > Ty BHEATERRIC 55 2 EAFERBE OB S% ., #10%ET
SEBRROFED Shiz, RosdDConventional i & UVasoconstrictionkiz & % T
NOFERIT, TNEN6T% BLU685TH Y, F7z. 0tdDConventional#k. Nakagata
#:b L UVasoconstriction#ic & BEEFADRERIL, Zh 2N, 50% 52% b L U64%
TH o712 Rosk LUOtWLTNDMFICIH T . VasoconstrictionEA D fik & 1,
BUTEFNORERE LUERENE AR TH - 12,

EE INEBRMICBELT, MENHEROER RO TESDTH S 22 ohiz, i
FRoSIZIUWTIE, LB UHER O 6 3R R R D BRI SO L 25 » o bty B
FOMBEDBAITELD MEETICERE C IIRBEAYBTE o ENTE D20, &
TEtEIBRD TRIFE T > 7, Fio, BRRENT. MEIHID BRSO IR I pe
ERIFSWN EETFTODOTH > 10, X610, KERICKIT BIEROBHBED I,
NG, IVEBRICE U Tt BRI OEMREN. BREOREBEDN A RT
FROOEDEEZ SRS,

3k

(1] &80 5 (1981) : WHFLEMIOFIMRA:. (REEMM. MEERG. ALY,
ARTKIE. REHOMR) pp257-262, BT, R

(2] t8ET7FE(1986) : MM EM DT T K8, CEE-LERE) ppl27-133,
E S ST AN ¥

(3] Hogan, B., Costantini, F. and Lacy, E. (1986): Manipulating the Mouse

Embryo, ppl135-145, Cold Spring Harbor Laboratory

(4] BLZEN(1987) : RET¥ER <= 27V, (BATHE) ppT7-103, kit
FATHALUT 4T 497 KR

(6] SeREZES198T) : KEFhhzE. 33, 96-100.

(6] FISEE (1990) : EBREM. 39, 593-595.

(7] HREE (1992) : £B#H, 41, 387-388.

(8] Suematsu, S. et al. (1992): Proc. Natl. Acad. Sci. USA. 89, 232-235.
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Granulosa cells affect the chromatin condensation of bovine oocyte

at germinal vesicle stage

BA Hh - AR & - WA RE
Hideki TATEMOTO - Takeshi KUBO - Toshitaka HORIUCHI

IRERILRE: YRR E R RIS 7R

Department of Bioresources, Hiroshima Prefectural University

B& : fARHER T (MPF) OFE#EAE A, WHELESN OB A EE (GVBD) IB5LTna 2 &
By AP THRIN TV [1]oe TOMPFESLICY Y AIIEAERELEE LV, L L,
cycloheximide (CYCLO) TEHAR ¥ HE L -4 53GVBDE MK ., Lh b, F5OMPFE#AL
WIS R OEA ARG SETH 5 Z &, BAIIMPFORERNERALATH 54 A FBER W
R TH ST LT 2] —F CYCLOTGVBD %M L 72 4-50ic s\ T Bkl g ic B ic £
ni-58 (E0) D% < i3, Sifanh S EEUER & kIR AR LR T 505, HYESE (DO) TldBHE
BEBERICHENT 5, ZOHEREERIIINAERERIBEELTWEbDEE L OoN, B,
BRI AR OB MU~DOFE L LT, SIMENAMPIREDOEENHM 6NTVS [3]o o TA
PIETIR. BASRME TICH1T 5 AMPOSIR A ABENDFE 2 RA L 1o

Fik 1 AEBICINII (B 2-8 mm)h SRAEIZ L » THONLREOR FL o EARME LT
TCM-199 (10% CS, 0.12 TU/ml FSHAIM & W, 55#1339°C, 5% CODXHM T TT - 720 E 72y DOIZ
EODEHBRKE ERy T 4 VAL > TRET S I L THEML 2o BMOHEE A—LV2Y Vb
AR KB THBETDL LTI BRI T\ 25 pg/ml CYCLOFESE FIZ B 1 AFSHO R ta (k%
BAOYERF T, RERITid. 25 ug/ml CYCLO 0.1, 1.0, 10.0 mM dibutyryl cAMP (dbcAMP) %
BTN U DOSN DRtk BEEANDAMP DB 5- % #3f U 7o EERIM Ti3. CYCLO & dbcAMP®D
ENZENOUBIT & - TH 6N 7= SIOBM & Rk & B AR L THDERETHR L 2%, 5
(10 fl/ul) % HEITHE > TAE U, SDS-PAGEIZH . Hip34cde2i{AiZ & % immunoblotting % 1T > 720
T Dp34cde? DR B DE N IT & » TMPREHACIKIE R B L 1=,

MR (FRI) FSHERMKE TIRBHELEKREIIENITH T 5 450 (57%; 32/56) A%\ FSHARM
X (15%; 8/53) IZH~FREICHM L 72(P<0.05)0 (BRI ) 4-57%10.0 mM dbcAMP7Z1F % ¥R L 7= 5%
HC2ARFRIEE L iz & T A 95% (85/88) DINAGVBD R ke L+ dbcAMPIZ & AGVBDIZK T A HE AL
MR RIILBD O N > 120 —H\ CYCLOE dbcAMPREEHUZYRIN L 7356 RS ARINA
dbcAMP D DB I E N A RITHD U 1= (68%; 61/89, 40%; 40/101, 26%; 25/95) (P<0.05) (K 1)o

(EBRIT) SR & RS DGV I 2A Dp34cde2d /v KR Utzo CYCLOTR NS H T24HE
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FIFE T 5 Z L TR LN RREA y
REeBERAGERIFOZAZND 100/”;/ / / /
pc0BREIRIERONOE & Y| | E
NLERRET, AV FORpEMT %js
BIlbhidoto AR, cYcLo X 20f Niwwen
£10.0 mM dbcAMP % #5001 U 7= 51 = 0.0 01 1.0 100
" 61’Lf:}?¢>ﬂi§i€é{$§ﬂ0)p34cdﬂ®/\’ dbcAMPARINIREE (mM)
X1 BEEAEE T TOdAMPOS YL I R+ RS,
Y FRbEERZED o h - 1, pug/ml cycloheximide AN H COARFUIE .

BHE  BOARMHEERIC L > THIIOGVBDIRIZ2ICHIH N 312 b b 654, DOIKB L THE
RBHEATEOI B L THRICHNT 2 2 & & 0. BREMRASGVEI4 OB EAELSERICEA S
BICEFELRWRTHET 2 Z e FHEN %, FSHIRRMORH CEONEH AR EAE L& &
A\ BEEROEPBHRITHML 2o FSHIZBRBMIO VL 4-184 T 3 2 & TIRKLA DcAMP
BEZHEMSEE I EABEEN TV S 3o X6IT. DOSIOEH SR EHE L. dbcAMP % M L
le& A\ dbcAMPOFRINEBED 137 ICHN TRERAERINAFEITKRD Ulo —8IT, &V HIE50
Tid0.1 mM dbcAMPIZ & » TGVBDASBHEH &1 5 45, AFFZICE W TEHEE (10 mM) DdbcAMP T
HoTHENBEKICL B4 IGVBDNDHEHGRIIAD b oto SO Lid, FIME R
CAMPHRED ERIIBBAHZDHORMET 30T, RAKEEABRADKRRNLBEL KL
HLTLAILERLTVS. L b, w7 RIITH W TIECAMPHEARL protein kinase (A kinase) @
EHABIC & - TMPFIEHERIIHI &N 2 2L MRE SN TV A A (1] FH0IC 30 TIZA kinase & MPFIE
e DBRA NI TORELIRAR DD LE X SNHKEN, —F, AT TOREI
Lo TeY 2B Al KBV TEDHNTNBD LRI, 3R Dp34cde? DX K ASMPFIEREAL IZAE L
HBRT B LRBD TS, LUy AREICE O TRIRE RSN & R AR Ddp3gcde2q v
FO®. S 6IZDOBBEITEN IS 1,

UE&D. BHAREHE L GVII4I Tlddbc AMPAS AR A KT 2 Z L R BH. L b,
p34¢de2DSDS-PAGEDRER & 1\ T DKMtk & Bk~ DZLITMPRIZBS- L Tz o
EWROD LN - Teo S8y HINDWBIHITHD B A kinase E MPFIEHE DML RA DB ETH B
bOLEDNG,

FEE :

1. Rime, H. and R. Ozon, 1990, Dev Biol 141: 115-122.
2. BAFE, MARE, SHEE, 1993, MBI FH4L3E 10(1): 84-85.
3. Hubbard, C. J., 1986, Dev Biol 118; 343-351.

4. Choi, T., F. Aoki, M. Mori, M. Yamashita, Y. Nagahama and K. Kohmoto, 1991, Development 113: 789-.
795.
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Enbryo score in relation to incidence of IVF-ET pregnancy

O/IWETR « KHEF « S5AKMKESL « HEIEA

Yoshimune KOBAYASHI, Ikuko HONDA,
Takahiro SUZUKI, Masato INOUE

Rl AFEETERARFHE

Department of Obstetrics and Gynecology, School of Medicine Tokai University

B# : IVF-ET2ARN—2TITHI&LHIED, $TRSFEULBER LI, ZLOUHETASBILT
ZLOBEOHHFICZAB L HIBALTELY, HRRA[ET S EAIHICTHRELTH S, —HTH
%ﬁﬁ@@ﬁﬁ%%n”ﬁhfﬁb‘%%EEK@aT&ﬁ%%mtéﬁﬁﬁhﬁtQEmtmﬁﬁﬁﬁﬁ
LLTOEE AT TETERELELLTETVWS, I TAME, IVF-ETIc k1 2BEEOTZEST & HEIRE,
ZRFIZO VT, 1992 F#4 D Cumulative embryo score (CES) W THEFT L7,

X% « Ak : 19884E6 A S IVF-ET 2 TR THARR =2 TIT->TWBH, 19934 12 A £ TI< 2050
B IVF-ET %7 -1 (%1), regular IVF-ET® % 5, 2BBH# 4MKMAK) ©1149EOIVF-ET
T3 3264FRE (284 %) ARRIL L7eAY (2), ThEXEIC, cumulative embryo scorelc & ZIEHRE (if
FE) . MEHTIRR A . SR (MEEiRicx 3 28RS RoR e LTEHE) 28K L7, embryo
score 3 Mills 8 & U Steer D#i&ic & » 12 (M 1), Kb, ThHONEOIVF-ET TRRBMEEICHIIRIZMA
TWIEM -T2,

R HEE GHE) 3CESOLERE & bItE 8D, CES36~420D 7' )V — 7T, 40.2%. LIEPP
TFRELCESS0 + TIiR37.9% Th » 72 (%3)o ORI Mills 5 D & RIFISHERTS > 7o, AbEiEiRE
b HER L ZFEROMERE TR L1z, BHEIZCESS0 + TRbE < | HRES L ORERITIRER AR b REF
T& - 72 CES35~42 D 7' v — 7T 14.7% & LBRIHE VA2 5 b . & O CES OfifHlAS, ZhaRHEWIZ b
i S FIERRAB VL, HRET T

ZE . [VF-ETHEFREETIE, BEESO LR, WhWw2poor responder DM & HEIRE DM L
EETHEDEIIHOVERGIEA OO H B, A TRIVFREEHRIIT-TH57, BAOOH2EFD
EEHETREDVBEECOEEERIF T LRIV, SEOKE T, CES DEREIET bDEIEH
SRR AEE L. LIRERTREETH S ), ELERRROBHANSROBETHS ),

BT ORISR & HRR E OBROME N & 2 b0, BOTEFH quality DI 75¥]
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EREERDD LB OEETH D, 5[0 embryo score ThEKETS -7z, BHITIROERH RS
ERETH 2150, BYE SN DIX 100 %HEHRATRE?S L FOIF & VAR T 20 &V I RBORETH 5
Jo
FEH
L/MRESR, ftt (1993). ARIVF-ET4FERORE, WAINYEE10: 124
2. Steer CV, et al (1992), The cumulative embryo score-a predictive embryo scoring technique
to select the optimal number of embryos to transfer in an in vitro fertilization and embryo
transfer programme. Hum. Reprod. 7 : 117
3. Mills CL (1992), Factors affecting embryological parameters and embryo selection for IVF
-ET, A text book of in vitro fertilization and assisted reproduction (Edited by Brinsden

PR and Rainsbury PA) ppl87-204, The Parthenon Publishing Group

GI.:de VaAIue
Even blastomeres i 1. ﬂ* IVF-ET E‘Z*ﬁ ( ?‘Hﬁﬂ )
No fragmentation (1988 B~ 1993 12)
B iR
Uraven bastonaros regular IVF 2015 530 (26.3%)
<10% fragmentation assisted IVF 35 3 ( 86%)
it 2050 533 (26.0 %)

3 2

Uneven blastomeres
10-50% fragmentation

%2 THERERAR regular IVF- ET iEER ()
(1988. 6~1993. 12)

®LO®

Un:ven b!asmeres fgﬁ H#% }am &ﬁ
>50% fragmentation 1 H B ¥4 (Rig) 556 125 (22.5%)
2 H B4 (4 k) 1149 326 (28.4%)
Embryo score= 3HE®HE G-168H) 289 76 (26.3%)
cell number x value 4H EEE (16"’%5@%) 17 2 (1 1.8 %)
Rz + B 4 1 (25.0%)

X 1. Embryo score caliculated from

both embryo quality factors it 2015 530 (26.3%)

%3. cumulative embryo score (CES) I & 3 IVF-ET {HIRR, $$0FIR%, SIMEOKE (2 B HHH regular IVF 1149 AR

cumulative 0 3 11 19 27 35 43 .
embryo | | l l I [ | 50 + 3
score 2 10 18 26 34 42 50

TR 5. 1%  19.2% 25 4% 0.2%  28.1%
(/TR #A) (4/59) (16/106) (30/156) (30/118) (51/171) (43/107) (34/121) (118/311) (326/1149)

AT IR 5. 1%  10.4%  10.3% 11.9% 17.5% 31.8% 18.2%  24.4% 17. 9%
(REGENE 1R/ R ) (3/59) (11/106) (16/156) (14/118) (30/171) (34/107) (22/121) (76/311) (206/1149)

ZhaR 3. 9.1%  6.3% 21.9% 23.3% 14.7% 18.2%  30.3% 21. 8%
(REEES I/ REBEIE 1) (1/3) A/11)  (/16)  (3/14)  (1/30)  (5/34) (4/22)  (23/76)  (45/206)

=1 2 1=
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Results of IVF-ET in patients with a previous IVF-ET pregnancy

OSEARMELL - /IS - KHE T - HFEIEA

Takahiro SUZUKI, Yoshimune KOBAYASHI,
lkuko HONDA, Masato INOUE

Rl KFEFIER AR FHE

Department of Obstetrics and Gynecology, School of Medicine Tokai University

By KHTH, NEBHEE L TORAZERBEIHILL 205 205, 2 DIHRRIZ—[HIC LR 3
ESLRABLNT HBRTOHEKTSH 5, PEFHNLRIFEBELERICE, OTK, ENEERTELH,
TOIE TEARCERREE 2 A LS € 2 O RRE S K TH 5, SENE. Hbtic B 5 IVF-ET R
5\ IR (i, B, AE) ROBIVF-ETHREERETT 5 2 Lick b, TN ORI - #kt D5
oot 2R A1z,

X%« BiF  BEHEFINCHITL 1985, 1255 1993, 12 DHID 4B2D IVF-ET (%1) OHHT,
(1) IVF-ET 2 OBEIVF-ET %17 > 72294, (2) IVF-ET ¥)EHEIRAGREE 1< b . BEIVF-ET
1BME(T > 721204, (3) IVF-ET ¥IEHREAFE/MERICKR D, BEIVF-ETE#E(T->7 214, &%
RICZOFHRE LT, BIERE (HEBE), BHIICHE LEROR GHEE) 28EF L7

#R : (1) IVF-ET 5% 292 DHIVF-ETHET 184 (62.1%) MMERL7: (£2), HRISKT
it 128, MECRZTH >, HMECZTALNBEIVF-ETEEEHITL 2 20T Lk L, S5t
% LR 14 BHMERIEIR ©. W 292Z1cx L TIR48.3% TH » 72, (2) IVF-ETHEER 120 20N IVF-ET i
REHITL, 628 (B1.7%) ICHERAKIL L7 (%3), BIHR62 & TIIMHE30 4. HE29%. ME3&
THo1e, ME29BP 15 ZOIVF-ET iHRE AT L 8 ICH A MR L. M5 & TH » 1o, ST
3ZTHIVF-ETIARKEIT T 1 ZICHEEITIRA AL U7z 54 2 &3 36 ZAMESITIR T, %152 1204 1%
LTi3300%TH -7, (3) IVF-ETHEH% 21 ENIVF-ETHEEZHEITL. 164 (71.4%) MFERL 722
ZOFRIIMEET L. MESL, SMHEBLTH -1 (Fd), ZORDIVF-ETEBRITHELET5&, 5
10 2 ICHEBEIEIR OVBRIZ L TH 0 . MF21 ZIcxt LTI 47.6 % TH - 12,

EBE  BEOEM BT 2EESEAICH T 2 FREIVF-ET BAEIE. R ICR bEEL DI
WFTHBILEBERIEZbOTH 7, LHALMBIZE b5 5 IFD quality DIEFizxt L TikESD
RFRIDITV, SEIOKFTId, IVF-ET Stk & AMEROBIVF -ET BAE I3 LB BRIF ¢, 2 0B}
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RESRRR LI & R SN TR T & 2 & & IR B Ok I I BV ERBENEEL TV B 2 &N
EAoNl, THICHANTIVF-ETHKEZDOHIVE — ET K Tld. FIFER, SEITRERAEETIRE L

bODELS, TOENBERBERTFEZLW,
Xk
$6AKBESL. fth (1993). IVF-ET 2% OH IVF — ET i

HFLIPFEE10 ¢ 126

% 1. IVF - ET 2{kDpki#
(1985. 12~1993. 12)
BEHK KR (%) k5 IR (%)
regular IVF 1031 471 (45.7%) 2153 558 (25.9%)
assisted IVF 27 3 (11.1%) 35 3 (86%)
#2. IVF —ET Ak OB IVF - ET iR
SESE IR Fi& TR Fik
294 (+) 18% HkE 124
(=) 1% RE 64 (+) 24 W22
(-) 2%
- H BIEFRR (HEE) 62.1% (18,29)

BRI IRE (M)

48.3% (14.729)

%3. IVF - ETHERDOHIVF — ET il

R EE TR Fi% PR Tk
1204 (+) 62% HESE 30 %
(-) 58% REE29% (+) 8% i TR
(=) 7% RE 1%
(+) 2% AT 24
MME 32 Mot 1 &
REE14
- HERE HEH) 51.7% (62,/120)

BRMEERE HEE)

30.0% (36.7120)

#4. IVF - ET/HT%OHEIVF — ET B

SESE) PR Fik FHETEIR Tk
214 (+) 16%  #e74
(=) 6%  MESE (+) 2% #E1&
(=) 18 SME1H (3 5I4HE, HEE)
AE3 % (+) 2% #Mls
SME1% (X 51k
LS HiERE (HEH) 51.7% (62,/120)

BRI RR (RHEE)

30.0% (36./120)

=1 2 4=
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Clinical evaluation of intracytoplasmic sperm injection in human oocytes

B BERE - B B wm B
Manami Takenaka &  Katsuhiko Takahashi

LBHARTY 9Y=v7
Hiroshima Assisted Reproductive Technology Clinic

WA B %
Toshitaka Horiuchi

LBRIIAF « EMEFEFREYEFHFEEZR

Department of Bioresources, Hiroshima Prefectural University

B e FESRBAETFEAR(SUZ) Kk - TEESHTFIET b EIRMSAIREL 2 h 2
DEEMESBILUI, L L SUZI OBIGES DK 80% 32K ICE 5¢°(1). MEENBTFIE
ABE(ICS) oEKGABREI LTV, ICSIOMERRETFRARE, REELERVCE
EOIFEBE L IN TV, XV ¥ —0Van Steirteghem&FiZ, TN s OER2MHRL T
39.2% L VI BVEIRE 2B T HQ), ZOFHMM 1998FEIADE S AHAKAZESE
THERERINI, B4I131992F 10 AL b ICSI DBEKGHAZMKBL Tz, LRoRs
PRECHERPYURTELETCELVRDROALE2RI-OTHET 2,

FiE NBISUZL 2BHALTHREL 2 - 448MOERTH 3, 19924F 108
b 93EIRE%RE [ Phase L L, COMOBFRBE I, BTFESMRES>BET 280
THETHME -MRL23EKHIEL, EHRBOBFL2EALL, PrEPET S
Hyaluronidase 12 TN AHME 2Bk X, Metaphase | 0S8 A 2 M L1z, 3 ~ 4 BE& iz
ICSI %117, Z DHMW2IEH{ I ¥ % B TCa ionophore 50 uMIZH 10 FEBL 12, #
OHHATFEER B L ICSI W 20 TREORER2 L. 3 5IC 24 BRIEE, KBE
2fT-120 B Phase iz 983 F 108& b 12BET, BFRBRIELN /-1 - VBEH
HUBEDOAHTICSI 2fT- 1205, TR 1 FERBOER CIREML MR ( 1EDOA) %
fT1o7co ICSIEFEARE <Y Fi3B | Phase & b I I BHEKNS ~4 um & AL,
SR 2TE ¥ 2 FERITOTHERE, 8B | Phase ARKCHEBEZT -1,
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FER % | Phase T31 DXz 40 AR 145 Bz, & ]| Phase T 44 D KR iz
(Bl LEEHY ) 2B, 226EDIFIC ICSI T LIROEE 2B,

| Phase I Phase
A A B 40 52
ICSI 58 % 145 226
5 Y5 B (F) 49 (33.8%) 100 ( 44.3%)
53 # (%) 38 (77.6%) 93 (93.0%)
B B & (X 72 (49.7%) 27 (12.0%)
" kR B(FE) 2/24 ( 8.3%) 5/41(12.2%)

(HEBE»HIZD )

ER BRI INDRIBTFRERRIGE WOBHEMSBERSFLEZALNT
Wi, SEOHETHTU b ZhBERABEAETLEOVCLEBES L E L o2, NL RS —
Tz, PEREERT AL TEREESEBCATCEVBREINTVEDB), £ FRTHRA
REELT 208 Lhicw,

EABFBEARRGERBIL TV E) DHET 3 FERIENYG, —RIVFT EED
BWFe Il ~4RHAEREL CEERGHPEL X2 10% K0T, EAROEFH &K
BEBILUTOIZEREAIRL Y,

trU A% | Phase DRERDBED -7z & &b, v+ ICSI TREFOEKRIGLIBOFEY
LB THEIEL, BTF2RECIMBAIREATZC L THo2HE, ERVTETH
BLEBBELDENR -,

EEXMW
1) BRERE. MPHERE, BEERAM, 1994, HERE. 46 . 21-26.
(2) Van Steirteghem, A.C., et al. 1993, Hum. Reprod. 8 : 1061-1066.
(8) Uehara, T. , and Yanagimachi , R. 1977, J. Exp. Zool. 199 : 269 —274.
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30 = v 2RI & CWIEAIRZ 35 1) 5 phosphofructokinase,
hexokinase &1 F+REIZDOW T

Ontogeny of phosphofructokinase and hexokinase gene

activation in mouse embryo

mRME EREE RorHe b

Masashi Takami  Takeshi Takami Hideki Sakamoto Kazuo Satoh

HARZEFERHF AR ZHE

Department of obstetrics and Gynecology, Nihon University ,
school of Medicine

(HiY) <7 AR, PO = )L F — I ROZEL 2R LRMIED S
ZHEINI BTl pyruvate BT R)VF—FE L 721 8 MHIZHALIIRIE LD T glucose T
ANVF—FLLTHHATE AL EDNTWA, ' SERZIIEERDRADEREE R
Phosphofructokinase (PFK) 35 & (fglucose FlIF AR R 72 Hexokinase (HK) DEHAIE. ]
HAEIZ BUT A Ontogeny WX DWTHGRETL 7=,

(5i%) 84~ AlTpMs 5 Bifi 542, 4 8EFRIIRICHCG 5 BA#RE5L. 18
RERIRICHIF I AR L VIRV RN L 72, F72. FIRSGESIL-iE< 7 AL 884
BT A%mating U 1 2BFRRICHET ) ADIE 2 REEL . JIEBARIC L VISR
JRZIRI L 72, MEMER I~ ADIZRARZELHE® | HE LTH4HICTEANR
B TEINL 7=
BRFRGR. ZHEPE. EEIeTh T 1 0 0L YRNAZoIB(Bioteck Lab.Inc.) {2 TmRNA %
i L. € DEFirst strand cDNA synthesis kit (Pharmacia) {Z CTreverse transcription {2 & ¥)cD
NAZVERR L7z, B2 BRI L 72cDNA Z W TR 3 MR 2 1T2 o 7=,
RT-PCREDRGHIILE2 0 1 & L. #HE%lE 1 0 XTaq buffer 2 1. 2. 5mM dNTP

1. 6 ul . Taq polymerase Sunits/ 1 (TOYOBO) 0.0 5 m1. 1mM MgClz | ul . primer
1z, DDW 1 2. 2 p1 . template cDNA 1 ~2 p1 2H%X. denaturation 9 4 °C 1min.
annerling \I PFK,HK £ 5 5 8 'C 1 min. extention 7 2°C 2min% 1 ¥4 2L LT. &i
3594 7)VIEIRL 7z, {$H L7 primer {3 PFK:5 “TTC GAC CGA ATC CTG AGT AGC 3'
, 3'-GGT TCC CAG TCC ACG TTC TTC 5' . HK:5-GAA CCA CGA GAA GAC TCA GAA 3'
, 3-CTG AAC GCC GAT GCT ACT GGT 5 TH V. F /z[FIFIT B-actin (5 -TGT ATT CCC
CTC CAT CGT GG3',3-CAA ACT CTG GAA GTT GTG GG5') bRI—ZFF T TR LPCR ¥
RBOEEL L.
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(#3) PFKmRNATFRIRAINE CLl2 R SN 72 ASRIEE. DISE00. IRt
B S hed o7z, HKmRNA G ERIIRMIIEE & CIEBIR TR Sh7 A 0RMI8. %)
RIS ClIRHE S hih o 7=,

(%g)ﬁﬁﬁ@*%qu‘%@ﬁﬁ%@wmmzﬁﬁ@f%@4mwm@ﬂm#
2, THUTEEN, ZHER Tldglycogenolysis A5ERR Lglucose £ HE & L CHRIZIE 2 7
RARVTRT 5. —HE—DIFEFHBEYA 2 731 L YPFK. HK DiEHE
ZRE LI T, PIBIED SIEBIEOR %38 U T2 —E0PFK iE 2 D 20
WX L. HKIFEEIVRIEOREIIHELS 8 MIILBORECaIc LRT 2, 29
RADAEDORIEE. TOHKIEHRD FRAIEE HDHKgene Drranscription FRIZ L 5 &
EEPALMILT:. S HITHED SPFK ODmRNADRIL SN A o= 2 Lid. 20
transcription 25O TEVA . HHVIHHIZE I TH Y. IBh SRH S APFRIEFEA
maternal ‘2 DD L SEX ) 5. T Brranscription B D Lembryogenesis DBFE TPFK
BRI A SHK BN Ishitt T 5. ZD.Z Eldmitosis £4ED 1B ¥ embryogenesis DEFHAIZ &> T.
NK%&%-%K%%&#BJK%&@&L%?%C8TI$W¥WNW&meE
EORMBINBITI D LFT, 5 RBEIEAD/SA NA% L DIEE < HwaZ i
TEREAREITE) DO LEI O,

FEGR

1) Biggers,J.D. , Whittingham,D.G.andDonahue,R .P.: The pattern of energy metabolism in the
mouse oocyte and zygote.Proc.Natl. Acad.Sci.U.S.A.58:560,1967.

2) Tsutsumi O.et al.:Determination of Enzyme Activities of Energy Metabolism in the Maturi-
ng Rat Oocyte.Mol.Reprod.Dev,33:333-337,1992.

3) Tsutsumi O.et al.:Studies of hexokinase activity in human and mouse oocyte.Am J Obstet -
Gynecol 162:1301-1304,1990.

4) 8 . ERERIRE. ATHSZ. hHRIEE. RIH 2 MECR—ER. JbJipse.
KEF . DIRENE. (1984) HEEREE Vol 36,No.9,1377-1386.
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Expression of c-mos mRNA during oocyte maturation in the mouse

AHERE - FHAT - FEREREE
Eri ISHIDA, Noriko UETANIand Kahei SATO

AARERBEFZE BYMEEE
Department of Cell Biology, Colledge of Agriculture and

Veterinary Medicine, Nihon University

[H]

FE R EIZF c-mosid, Molony murine sarcoma virus® ™ 4 v A ¥EREE(E Tv-mos D
HREFTHY, vV ATIH4FH, v bTIH8EH (VY Fqll) Otk bl —o
E—E LTHEL TS, 19854F121d, Propst 512 X o Te-mos mRNADSERE < ™7 2 D ¥
RBIUMETHREHT 22 ESRB &N, Z0IEIHLOBE T, BEE, B, K
. IARTEDLTPLRBHIRESNTVED, Z20OHB, 7794 Y AHTIVOIT R
BRIZBV Te-nosBIZTFEWO RS AHRE S, $ T2 S04 52 80| H 7

(cytostatic factor;CSF) THBZ EDPELPIZENTVS2), —H, T T AICBVTH
c-mosBIZ T EWHFE 2 BRICEETAZ EAMEESN TV ADR), ZORBMY - £
REEDFMIC OV TR ZMIE v, REBRTIX, ~ 7 AIPF RSB N U542
B 5c-mos mRNADFEIRIZDWTin situ hybridization B2 X VT L. = h o kB
IZBT Bc-mosBEFOBRENDOWTEREMZ -,

(]

5 BEEDAdYFRME< 7 ZIZPMSG 5 TU, 50 BERIFRIChCG 5 1U% BRERHES- L, ke
B 5B T L SR L 229RB 2 4% PFATRIE L7 BB o T/NT 74 VAl L
7%, BE6unDEHYIHIZL2b D% in situ hybridization HIZHV,

7u—7& L TR 72c-mos cDNAKTH DIRIZLAT D X 312475770 c-mos cDNAZS
insert ENTWAH T T AI K pSPOA%E. coli WIREBERL., 7V h ) B X UCsCIEHE
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DBGR RIS I ) B LR L7, WIREEE (4va IBXVHind T) 2HVT
plasmid DNA%Z c-mos cDNAWTH & pSP 641248 L, KBl Sagarose ge| BRKBEIZL Y H
& $ He-mos cDNABTH Z BT L7z & Dc-mos cDNAKTH % digoxigeniniZakdUTP % Fi v
127V ATIAR—HBICEDE#RL, 7u—T7DNAIRE LTV,

MBI B NZ 7 4 B O%, 0.2N HOLZ X 2N BEAEOKRE. proteinase K
I IR OBILEEZ ATV, 4% PFACTHREE L 720 i L72c-mos cDNA (104
g/ml) & {rhybridization mixture® FE L37°C T15~208Mhybridization %471,
alkaline phosphataseffi - Hidigoxigenin¥ifh % F\V:THA 7)) ¥4 XL SRAL A L
7zo 7238, positive control& LT B -actin®cDNA, negative control & L TpSP64 7 5
A X FDNAZ W TRBRDBIEE T 2 72,

Table 1. Appearance of c-mos mRNA in oocytes on the mouse

R UEE] treated with PMSG-hCG
Hybridizat 10nf§:fiﬁ‘3 2BV Tce-mos Time sfter Stage of oocyte maturation
PMSG and hCG ” ——
mRNAD FEBL IR R & b I B X i ! - ot '
PMSCE F 5 HATHERIARB L 2 b DA b4 P2 - - + + -

-, s 7 2o ) P44 (h-6) - + +
WY T F VAR 2 ) hCCDIHRS RIS P B o+ +
BN T FUVHBEROND L2k P495(1-05 - + 4 + +
2o EHIT, hCCRIES LT LM E Povbo - F 4+ 4

. ) o i P50+h05 - + + + 3
BBLAZLDOTIE, Y7 FVOREBIRD . ~ & =

bihiz, 7z, BESREDINZOWTIE, 13 psosn2 - - + e -
LAEYTINERONE o1z, 2, FRe8 - - -
%EEMS KOV)VC %) ﬁtﬁb:@éﬂj‘%bﬂi?ﬁ" + ; positive reaction - ; negative reaction

INLDFERD L7 ZAJHBMILIC BT, SRR — Y (REBRTOCCHES)
HIBIZ X B c-mos mRNADRH L AR E NIy F72. c-nosBIEFEWHS, = OLEY —
VPBOIIEMIBOBAER LD b ) H— & LTEIWT WS 2 ISR S 1L,

[FFE 0]

1)Propst,F.and Vande Woude, G.F. ;Nature 315,516-518, 1985

2)Sagata N.et al. :Nature, 342:512-518, 1989

3)/NEHRAZE, ANNE, R ; HILEWIRF #4535k, 9,85-86, 1992
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Expression of Myogenin - LacZ gene in chimera mice.

& HE EEHEAE - ® B BREF THEA
Sang-Yong KIM, Jutaro TAKAHASHI, Ken-ichi TSUTSUMI*,
Atsuko FUJISAWA** and Yasuhisa YASUDA

BFRFRFRGWHRAERARFHZE
Laboratory of Animal Breeding and Reproduction,
and * Institute for Cell Biology and Genetics,

Faculty of Agriculture, Iwate University

* * Division of Molecular Genetics, National Institute of Neuroscience.

B B9 : Weintraubb> D 7 v — 72 X ) FIEE L EME L HFMR oA E T 5
BEF, myoDV Bl SN TRk (3) , HMESILOMAEISZELES AET
Wh, EE, PHRERROREFMB L GFMB CHMLFET 2EEFLE LT,
myoD, myogenin, myf-5, mrfd-herculin-myf-6 % CASHEE S h, T h b D BEFE T,
B EXETHIDEEZ LN TV,

AMEIEREBRICBIL2BERR 2L T CMBOBECR T 2O, FIT,
myogenin EZF DR O VW THRET 2 HKW T, 7 A O myogenin & {5
FlllaZEEF 2454 L 72 pMGNLacZEZ F 2 AW, 20Y) £—-% —&IEF
PEALELN I VAV v IRYALRLPR NG VAV 229 I F XTI VAR
EH L., ZDORBEF X T OB ERE L7

BiE D EAERETFIEY Y AmyogeninL YNV — /70 E— ¥ —ZLacZBIZTF & K5
& &€/ b DT, pMGNLacZ (-4 K) %*Sal 1| BREEZE CHILR., BRL 2,
T v ADFRBHKIE (CS7BL6 x C3H) DR M~ A2 Awk, BEI &
DBHENFRZITV., ARKEEYY A EREL TEHEINZRML 2o — T ORIEA
I“DNAB WX EA L7, EAMBEHIZ25mM HEPES/Y v 7 7 — (pH74) 2 & T
Brinster® {5 1F 55 W T47o 720 HEAL 7252 I0120.1mM EDTA% & & Brinster® &
EHER (1) T4-5HMEEL, KBERMKET THEELL,
EAFATHEDIEH X, DNABWM A EALZZREHEIPZIHMBEEL ., €D8-16
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MELMIBE L . BALBLRM Y VA L BHNFREZT VAL RKOM L KRS €T
25-27 B FEBLUIE L V8- 168 HIBE % I L. LU T o Mullen & Whitten
5 (5) DHIEICHEL TH A TR L7z, BBHAICIE, ICR/SICRH 7-9 38 # D SPF
NOARMEAL, BEK2SEEOTERICHBMB L, 0%, H1K 951250 BIc
%E%%%ﬁwx@ﬂGUWWMMW&mmwwmemwmmw)%@%ﬁw
LacZBIZFORBEFA-,

#R | pMONLaZIBIZ T % M A L 72366 O Z MO T, BREWICEE % 2 M
BMIBE21008 (574%) #*HBobNiz, Sbic, DEMOEE I L - T
BRMEE TORETISME (61.0%) Thol, ChLEDKEEZ LYY IY b
VABECBELLER, O (692%) HERICERLZ, BFICBIT2
BEFRAZEAL LI A, 10SHETROVBEOEHCREE2E S R,
ISHE TR RERMOAHEH ICHTH VRERIN. 5512, 120- 125H E T &
RAOKHBIAORMOBH I T CTHMB THOVREEIEL S L1,

ER A EDINTF VAV 2w e v 2128 \} % myogenin BIZ ¥ D HH
. 4 T THE S LTV Zmyogenin BIEF ORE/S Y — > & BIZEKTH o712 (24) ,

ABFFE A © myogeniniB1E T4, BEREBT BMEE % & CIZEE (limb buds YDFEH
FECBEL T2 bDLRBE N, T, HOREMELBCHEL . ik b0
RO (limb buds JICB W TRAET 2HFMBIBRO L~ — H —RIEF O E A
PHEEI N,

FEXR :

1. Brinster,R. L, 1972. In Growth, Nutrition and Metabolism of Mammalian Cells in Culture

eds. Rothblat, G. & Crstofalo, V., Academic, New York , Vol.2, pp. 251-286.

2. Cheng, T-C., M. C. Wallace, J. P. Merlie and E.N. Olson, 1993. Science. 261:215-218.

3. Davis,R.L., H. Weintraub and A.B. Lasser, 1987. Cell. 51: 987-1000.

4 . Fujisawa-Sehara, A., K. Hanaoka., M. Hayasaka., T. H. Yagami and Y.I. Nabeshima,
1993. Biochem. Biophys. Res. Comm. 191: 351-356.

5. Mullen,R.J. and W.K. Whitten, 1971. J. Exp. Zool. 178: 165-176.
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Insulin - like growth factor -1 o s %

Effects of insulin and insulin - like growth factor - I
on the development of bovine embryos

MIFEM - BEHE - FH/ H - &ILF
Motozumi MATSUI, Yoshiyuki TAKAHASHI, Mitsugu HISHINUMA,
Hiroshi KANAGAWA

THERYPREE R SR ERE Y H#E
Department of Theriogenology, Faculty of Veterinary Medicine,
Hokkaido University

(HE)  GEF, MRMERFA YOOGS BT ICRIETERBCOWTRAXLTR
BTbhTns, MBEBEER%2ET 5insulinld, w9 2P, Sy 2, T BET
DIV OMPRORERRET A LA BESAT VS, B, Y AR Tk Insulin-
like growth factor-1 (IGF-I1)ICL 2O RBREDEL L O DA TNEY , AER
T, ZLEREHEHY, YOEAZHEFORETICKIF T insulind L TICF- 1 R
KOWTRELE,

(] LBIVBETOHEO/NIMED SBIRIM U ERBRARITF % % HEICEVESA
BRARETo2E, BREEAEZEMRE, -0 VEEARBEOLEEAWTENOBVWE T %
B L., 2.5mM52F 7 4 Y & 3ng/nlBSA% & & Brackett & Oliphant RIS * K 1%
ELTHRIIZERTOZEMNAEHR UL, BHEEN20BMCHREMEE YR E L, 0.1¥
polyvinylalcohol BL U20EH D7 I ) ME*SUEESHIBER (nSOF)® % kst y
UT, 5%02, 5%C0., 39T 4B T CHEL2ToE, EB 1TIEnS0FIC104g/nl insulin,
20ng/ml IGF-T MU =55 % Av, A% 4 AR L, RERER(=16-cell)
NOREFB LMK EARE, B2 Tk, nSOFCA HME#L THS hi NBRER
2. ERBILAROBHT2 HMERE2TY, KBRAORESLIUCMBEEHE L.
(KRBIUBE] BER AOREXRE, insulin 20 IGF-I10FRMICEIVEE
(p<0.01) icHM UL~ (Table.1) . LA L, insulin & IGF-I OMTERIBH S h i
Mok, ¥, BOLEREROFHMMBIE, insulin BETIGF-1 0EEL2Z D
2k, BBEAORERICSEWT insulin 35 Wik IGF-1 0EREMCL 2 BB IIEDH L
a5 7= (Table.2)., BohE-HBROFHMMEIL, insulin &2z I6GF- I O&RMIC
LUERICHMUZAN (p<0.01), insulin LIGF-IOMTCERRIEH DAL Ao E,
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UEo®REY, insulin & T
IGF-T &Y, Y EAZHMoFEER
BLURBBMADORE 2 EET S 2
EMNHEBMCR o, insulin W,
DCVHMHMBROREERET I LN
HEEATHYY, KERICBVLT
bEROERENEDNE, £, <
AT, IGF-1 & RERESE

LU, IGF-IO®EICEY, IGF-1

RBERENTDHA L, insulin F
BhRLOZERIBICE2BEED, 2
DOFRBFAELIDODLN TS,
UM TR, PCREZHAWE
EBRICL Y, insulind X TIGF-1 0
REKOMRNANEHL, £h ¥
NOZERDIBEET L LANBEER
hTwna”, KEROKERIE, v
MPRICH T3, insulin BE T
GF-TORBROGHELXRET D S
DTH>DH, A%, insulin BT
IGF-ToEHBEERNR, vV 2K
CRDILNDIIRRERIGEOE &
KOWTORFAIFIBELEDAS,

(EE M)

N O U1 = W DD
. . N . . .

Dev. 31, 87-95.

Table.1 Effects of insulin and IGF-| on the development
of one-cell embryos into the morula stage

No. of
Treatment replicates Cleaved Developed No. of cells
( No. of ) at Day 2 to morulae in morulae
embryos (%) at Day 5(%) (mean)
= 4 (125) 80.0 34.0 a 34.7
insulin 4 (118) 81.3 44,7 b 38.2
IGF- 1 4 (120) 82.4 45.4 b 33.1

Day 0 = day of in-vitro insemination.

One-cel! embryos were cultured for 4 days mSOF with
insulin (10w g/ml) or 1GF-1 (20ng/ml).

a,b : P<0.01

Table.2 Effects of insulin and IGF- | on the development
of morulae into the blastocyst stage

No. of
Treatment replicates Deve | oped No. of cells
( No. of ) to blastocysts in blastocysts
morulae at Day 7 (%) (mean)
= 4 (44) 70.1 145.1 a
insulin 4 (48) 71.7 166.3 b
1GF- | 4 (40) 751 163.9 b

Day 0 = day of in-vitro insemination.

Morula embryos were cultured for 2 days (Day 5 to Day7)
in mSOF with insulin (10xg/ml) or IGF-1 (20ng/m!).
a,b : P<0.01

Harvey MB, Kaye PL (1990): Development 110, 963-967.

Zang X, Armstrong DT (1990): Biol. Reprod. 42, 662-668.

Saito S, Niemann H (1991): Biol. Reprod. 44, 927-936.

Seidel GE, Glass T, Olsen SE (1991): Biol. Reprod. 44, Suppl.l, 155.
Harvey MB, Kaye PL (1991): Mol. Reprod. Dev. 29, 253-258.

Takahashi Y, First NL (1992):
. Watson AJ, Hogan A, Hahnel A, Wiemer KE, Schultz GA (1992): Mol. Reprod.

Theriogenology 37, 963-978.
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Localization of the epitope recognized by anti - zone monoclonal antibody
(MAD - 5H4 ) during folliculogenesis

#LEHr0E, RBNBF. 1 E. FNEZ
Miyuki Inoue, Akiko Hasegawa, Tadashi Takemura, Koji Koyama

REEMAE ERAH
Department of Obstetrics and Gynecology, Hyogo Medical College

BE  WABYWORE &) T (ERRIR. —E0ZEBRICBVTHEL OBEL b OBEHETH 2,
TRERHICIRCHUESYD Y . ERHTAICIRVEHEEEROS A2 L 8T TEHELAICENT
Who LA LEWHOEGREMICOVTIE, ERLVERENTVLA 1,2, BIWEICL 5 b2 BH
FHREESICE 2R/ 0NS, ZOBRIEIKRZBLATVEY, 22 T4HE, 74 B LU MUBEREICR
JBL, TE M= THEOHDPZE ) 7 0 —F itk (MAb-SH4) B)& VT, 2 OIEHE DIRENRE
W2 b CRBARMERR SOCREBELHC LI LICL), BHFIERESCL>To(bN
D%, Fe b FRBEARICHRT 200l LTIREEMA 72

Tk 1 EHUREE CB#AMERERE) I/ SPMEPBSTHEL. FIATAA-28 ) — V5
HLIAF > CRERSLEE, 6 4 mOBMIH 21ER Lze $—KbE L TMAb-SHAD N 71 K
—VHELELFIRT 1 RRLE L7z, PBSTHEHR. H RIS & L TRITCERIT~ 7 X1gG (1:200f£#%)
EE U CEIRT 1 BERLE L7z, PBSTHSCEEEHR, EAFEHBC THE L. HLFE—WH $ibE
MU EAT M FY )Y —2F VY (HE) THHSE L7,

2.&004 Mt (BETHMSEEE) T/BIUL MEBEABNNTRVATIVTE F025% 7V 5 —
VTV Fe FESHEHTL 0 FRMEEHR,. Y4 78X 44—12X0 300 xmDGFIZ L7, FEEKT
SHITkiR 1 BEHEE L. BABYA % ImmMAICRLI L, 04 2 ) VEBHIRRICUVIBSHC & h s L7,
NOVARI 70 b — AT & ) EEYHA00nm) % BB L. RV AN VB LRS-y FVEILAY V2
B BLAFECLVEREFAR L, B—RIGIEMAb-SHAD N, 7Y F— <K FiE 2 SR T 1 B
WA L7z, PBSTERSER, FZRICIRETT A FERTFEL SomfES 7074 YA (LIVEFRP) £, FiBT
1 RFFALEE L7z, PBSTHERTR, 77 VRO _EREZHEL., B8 HAEFIM-1200CX) TIT 2 720

KR 7 YREBRON 2 B BT, 1~ 2R OEREMRE % 7 0 F I b oI
FEHEIT, FOELARO STz, EBHO B AR IR SN, F SRR EEEE AR
FREMGIICBNTIE, @BERIBERO SNk o7z, Blb, MAb-SH4IC & h ik S h 2 BHEH
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Fid, ZBEL R COLIBMBIC L VAR ENEZ LATRREN, 20%., BOREICL b 2V
ROBBIRNELE RO, CHITHEREBICB T2 EWHORIEE —S L7, HEHEMBEIET7 ~ 83,
EHIHIRIFRNERE T 5150 TEWRFOE S L ZOHEKABEIZEM L 72, 757 NEOE T HMERE
T 2~ 3B EOEREMILE » ) RENRES L URRIPBEAO BTG IC—K LT, £304 FETF
DEEBRONIz, €304 FIZBRBEAROMIEIC bR b, B & FRBEARE ST L CHE
LTwabZedGot, $7o, FRMBOMBERCY, PSRN BHEE LR LEa04 FET4E0HE
£ 0.8~1.6 y mOBUNIDPRD LNz, b MR V72882 5 b EMZ S/ MIAED b h
72 (B) o COFUVMEIR. BES CABRE NI ERH ORBREK % 5Bl O MBI I ER L, ST
LREEDBDLEZOND, LAL, 77BN T L MIBWTH, BEREMBOMBENICIZE 4D
04 FORFEIBRD LN L2272,

8 SAORRD O, SHESHSTE 2 &L EWHERSE 74 R MicBwT, B 2B EATY
BERFEAR T2 CIRMBEBEICL VAW ENLI ENEL IR o7, EHICTFICBNT, 20
BRI —RIPRAIR & 0 Z DG HABILE & . IIHLORE T4 o THWNEIC & 0 5E S RIS 50 it
HT BT EPFELPITR o072, Wassarmand b <7 AJIR A GHEEHCHET LI LT L), ThEAMES
WK & 3 T B @),

Vo i
ZP &R

X) SRR O EHEHUR % &4/ (Bar @ 1 xm)

51HCHR
1) Liang, L. and Dean, J. : Vitam. Horm. , 47, 115-159, 1993.
2) Lee, V. H. and Dunber, B. S. : Dev. Biol. , 155, 371-382, 1993.
3) Koyama, K., Hasegawa, A., Inoue, M. and Isojima, S. : Biol. Reprod., 45, 727-735, 1991.
4) Wassarman, P. M. and Steven, M. : Int. Rev. Cytol., 130, 85-110, 1991.
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Expression of RAG-1 in murine premplantation embryos ; possible
genetic recombination during early embryogenesis

BII &Y, BARBEAY, BAREY, TEEHY, AREED, $K (E5)) 250,
THEETY, B B, R
Satoshi Hayakawa, Meijin Tochigi, Norimichi Nemoto, Fumihisa Chishima, Hisami
Shiraishi, Miki-Karasaki-Suzuki, Mariko Esumi, Isamu Sakurai and Kazuo Satoh

1) BAEFMERALL 2) £KRE, 3) BEW
Department of Obstetrics and Gynecology, 2 nd Department of Pathology,
Medical research Institute

(B89) Recombinase activating gene (RAG)-1,2 #HEFRFSMEET & LB Y v/ BRIz 0T
RIFR LIS 2 VI3 TCRBEFOV (D) J recombination IcBi5 42 & hTW3, 1) RAGL, 2
BELD E TR RIES h, $12RAG-1idE P RET BIEZTFPEEE D RADIS#{ZF & b homology 25T %
C &5 DNA DIEBIC RAEF LA ORIO S MBI 2 REOBEESE T 3 TEEMEL S 3, 2) BED
S RAGRBIZFOMRLI B 2 REDHE L T DEHEE < v ROWIEA R W TRE L7,

(F53) ICR ¥ ¥ 2 & PMS-hCG I & - THEIR, 1% 48K BEMMIETIC & - TBR L ERICEE L 72, BF
BLDZMINERIML BWW th T % L7z, SHIPL D blastocyst & TOR BN I 5513 2 /A 40 {5
& O RNA % it L MMTV RTase 12 & » T#IEE L cDNA £/EBK L #2. = v 2 RAG-1, 245 M /&
oligonucleotide primer iz & - 7 35 cycle ® PCR %7751 2% agarose gel BXkEh, Nylon membrane
IZ transfer #&, ECL oligonucleotide probe = hybridization % {775 - 72o T1-RBFEDIAIC Biotin 1k
oligonucleotide probe iz & % in situ hybridization %77 » 720 & 5 I MRStz 3, 10, 30, 100,
300 # MORAG-1 sense, antisence oligonucleotide %I L THAICRIFTHEE R L1,

(Ri#) RT-PCRiIC & b morula & b blastocyst DBHI3 RAG-1 DRE A5 -, ED 1 Ihg Ry
> 7o SRR E R T 2 primer pair £FR L TR L& 2 5, ©13 b morula b 5 blastocyst DB Iz RAG-1
DRREBDI, —F, RAGZORHBIRHLAZVWTFhOBIICLED Shdh -7, in situ
hybridization # i & - T & G B O BR 12 RAG-1 O BZE A E %, blastocyst Iz 5 W T ICM & & O
trophoectoderm W5z Byt £38% 7z, LA L1ASS antisense oligonucleotide ic & 3 EE IR 41715
- 7 ZBE T3 sense, antisense MIOREIZE BB LD - 12,

(1) < v 29HKIC 6V T RAG-1 #{ZF4%681 L trophoectoderm & inner cell mass ®4HEIz B4
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TRADBIZFFRIKD recombination 492 & T 2 AIREMASEE X hiz, BIIHICHVT bUIRE B

2 BETF ORAIHHIZA LA U B RIHEMED S 3,

(FESEH)

1) Oettinger, M. A. 1992. Activation of V (D) J recombination by RAG1 and RAG2. Trend in
Genetics. 8, 413 — 416

2) Chun, J, M., Schatz,D.G., Oettinger,M.A., Jaenisch,R. and Baltimore, D. 1991. The
recombination activating gene-1 (RAG-1) Transcript is present in the murine cetral nervous

system. Cell, 64, 189 — 200
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Detection of Atretic Ovarian Follicles using DNA Nick End Labeling Method

HED 2 - LBHIF - EAT - MEH - R
Riya TAKANO, Noriko UETANI, Mitsuru TOMANA, Akira WAKE, Kahei SATO

HAKZREEZE BWHEHE
Laboratory of Cell Biology, College of Agriculture and

Veterinary Medicine, Nihon University

(B8] MEASEZRDL, JRLERN BT LIC L ) EMERX1T) L) 2BWTik, —EIHRsh 258
FORRBI—ETH 2, TOL) REY TR ELBRT2HAY T L2, JFEAICE TN SHON
fadilaO—MHREZRMIET S, ChOBBEMALAIEO) b, PEDOD OZE#H L TIRFEIHIS &
B REROFPRIGET (k) §42

EDFLNTVE, 20 L) % BRI ORI ,
normal cell apoptotic cell

BEICBITS, JFREAGED X =X hiZDonT
BRZARHE 2 mHZ 0, L L, KREEDIIH
MluAEEEENA 12253, JIREAIE ﬁ
FEEIZRERLPIIRI A ERERPS, TS T
DI;IA

LMIBFE (7R M= R) 12k AMfaEREEE
DEGPEHE I TWBD2), HEROFETIE,

SIRBASE DHIENL b o 12 O BB ML ST color development
I
A7, OBE B Hh— 20l
o TW722%, SRREPASEOBEICBITA TR b ’i‘ POD labeled
VADMEPRRENIZEIZEDDNAL X anti-digoxigenin-antibody

R

VCORMEDIAI R - Tnd, AERT A digoxigenin-dUTP
X, BARBEENZTUNEL (TdT-mediated terminal transferase
dUTP nick end labeling) #3)% IV TT K b —
YAKERB DN A b ERIET A E
XD IBRADRSEIRORBELHS ML,
SRRSPASH D A J1 = X ARATIC XS B ARE OIS TUNEL method
IZDWTHRET L7z,

in situ detection by using optical microscope

—158~



J. Mamm. Ova Res. Vol.11, No.1, April 1994

[H5HE]  @EHFLEZ R L7 T CRARSME <Y A X DIIBAHIM L, 4 %P FAIZ L AEER, BHEIC

BT 74 v EL, EE6 p mOMBYIF 2 FR L7z, MBI % Proteinase K (20 g g/ml) T15%
WESTHHFIZEY, §30EEBREL, DDWT24, 4 Bk Lz, ARMEAVEFT ¥ —¥ 2 R EL
THDI, YF%2%H, 0, TROSGHRS S €72, DDWTHE L#, TdT (03U/ x1) . DIG
(digoxygenin) -dUTPZINZ . 6043 37CIZTHINBIG 21T 2720 0 % TBbufferiZ 1553 T 5 Z & 12
IO RIS EFIE L7z, DDW TSR, TBSIZSMEE L7zo £ D&, Blocking solution (23073 &

B, NVt F ¥ ¥ — EHE# anti-DIG-antibody (0.75 U/ml) % & T LRI TR MRS $€72, TBST3ME
PE¥ L7-%%. DABsolutioniZ THBEE, DDWTHE Lz, HA%, HEEMET THEL:,
[RRLEE]  EHRYHAIZTIRTHIZKA{LDN A

DA RA 7R, HRMIIAELZEEREL 2,

A W OD DRI R o TR MR (258 B BUS

2RL7: (BBEHE) . ThoOfaTIt, SIREHERT

32T QBRI ORI IZIZEIC U RS AR X

Nz T, #OPOBENIEMAL CIIEO AL & THIM

Bz b EE IRV BEE RSB S W, BRI .
BoP I MMBEE RS LT3 EE X 6 LB ST, e

SRR A D80 222 D ARSI BB S h iz, @) -
JISHRLBASH 3@ R 12 5\ TR ISR O D N A BRH- (k¢ S

BILIENEHEBEINTVALZE, $/-4ERLT
L) IR SREMIC B CHERBICB RIS 2 R T 50
EVIBEAERISRRERVIIL BB ENLZ L
b, BIFOBITIHT R b= 22 & 3 HEOIRMO
HEEEORVRDOEITTAZE, TR L D EERD

B TIHEEORE Lo o BRSO REICOWT

TUNELEDGHR TH 2 Z LD RIRENTz, & 512,
RVEYOBMEGIZ L) EMAHEFE LIS <BEEMBE>WCCHRS5HE | IO~ 7 A5,
\JADNAT =788 — > DFITE L UTUNELE: & O I BHEDRRIZOAGHRSHRLNS,

B EOBEEMZ Iz,

[ciik) 1)J.L.Tilly K. Kowalski,D.W.Schombeger and A J.W.Hsueh,(1992) Apoptosis in Atretic Ovarian

Follicles is Associaties with Selective Decreases in Messenger Ribonucleic Acid Transcripts for Gonadotropin
Receptors and Cytochrome P450 Aromatase Endocrinol.131:1670-76

2) FM.Hughes and W.C.Gorospe,(1991) Biochemical Identificcation of Apoptosis (Programmed Cell Death) in
Granulosa Cells:Evidence for a Potential Mechanism Underlying Follcular Atresia.Endoclinol.129:2415-22

3) Yael G.,Yoav S., and Shmuel A B..,(1992) [dentification of Programmed Cell Death In Situ via Specific Labeling
of Nuclear DNA Fragmentation.J.Cell Biol.119:493-501

=1 &9 —



37 =UAMMMF I YA H-F IV OHGAA I RIFT
—ANWNH NI R ) — VTN B

The effect of A - mercaptothanol on the incorporation of
*H - thymidine in the early developing mouse embryos.
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Observation of oviducts by the 3 Dimensional Internal Structure Microscope
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Reproductive Physiology of the Fallopian Tube - Fimbrial Capture
of the Ovum and Tunal Transport of the Ovum with Emphasis on
the Ampullary Construction and Elevation of the Tubal Pressure.
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Histocytological examination of neonatal rat ovaries cryopreserved by vitrification
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Time - Lapse Videomicrographic Observations of the Contraction
in Cultured Mouse Blastocysts
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BHERCOVWTRELAERNHTH S, T CAERTR, BEvy ARERCHO VT, Kl
EBfDO BNy F ¥ Thi, N FUThBIUONY F U 7HOZLMIC BT 2 EORERE L B,
BALSTALT A 2 OWTEEL, 4T, BNy Fyrc@Taray7s ooy (P6) X
BSELTVWRE0DATVEIDTY | COAHMERTH DA Y RAYS U EUBRIETHEL
EREBRICOWTS, IREORE L B EEL, v AREROEES L Ny F > 7 L oBitk
ERELE,

MHRBLUSE : A8 E LT, ICRROBMAMET I A% ERLE, BEROINKEES % B2
TEHEHIC, 2HMEEE, PUSGE hCGZhEh 5 10% A8 MR kN IC S U CBHEIR % Bt
U, RFRMOBRFARE L CEEE S HOIEN S, hCGERNHASEMICEI L T Whittingham) %%
WY CHEUE, B, FRHEEBRSICEE LEERF v -2 VT, 3TCT (0,5 %,
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ZR5% DEM T T2k, B, EORICOWT, BT HEERECIY 12 CDh S
—ARASEBALSTALT Aty FLI-HA—CABDMBCRE L& EHW ok, —
7\ RO NRHEE LNy 5 T L OBIRE RS EHIC, FRUE 2 MY 100Mo 1 > |
AV &G0 WhittinghanD B TR L, BBRICH T2 UESH*BELE, LB L
UT, 0.2%DT 8 ) —)hD#H % ETNhittinghanD ISR CRAE L =ML Fun:, B2, *
hEhNY F U ThOIEORERICO W T, EERHBRE32EME CiTok,

RNy F U TRIOHMICE T, 30EH 5 HER R b oA, Ny FUThEd
UNo FY7BOMEITIE, IRTOMPINEES 2T, FEAERICEVT, I EEIC
U I (20%UTFoEBEOREY) T8 (21%L E50% L FORBEORY) $ETCTE (51%58L
LOBRORBA) KT, BHMCBT 2B EFAEL 5, FHIURERE. Ny T2 75
TR1.97E (T8 1,90/, IH :0.033E, MM :0.033E) , Ny Fv/Hcis.80E (1 :
8.17ml, I :0.53[@, MA:0.10E) \ Ny F o/ HTE3.47E (18 :2.976, DX :0.47E,
MA : 0.033[) THY, Ny FUTHTRBSM o7, DI, 1\‘y’fV’f§ﬁ1§0)ﬁWT'Gt;fﬂﬁ
DEERBNEL, BLAENTRTHSEN, Ny Fr/dTik I BORBEEENZL < #8nd 2
cEbic, THONFEETIMROBIHMUE, ZBnFholMicsvnwed, TR0 1L
WU 3EORBRTHALNLBETHE,

“HAYRAFS VEEGUEBRCTREL INYF UV RT LEeh o ERRRICE VT, T
NTORAWFEERZ U, FEREEE 5. 80E (1R : 3,536, I# :1.47E, M : 0.80H)
THY ., FHNFEEBINBOEDSE. 148 & ORICEERE R D > =5, SHBOKICH~, 18
OIFEEBIFERICAR L (P0.05) |\ TRIL TRONAEEBIZERICED >E (PO.01) .

B MIDYERITHS MWD INEEEI, Ny F U VICERLTWD L —RICEZ DI TS
V. AERICBOTYH, v ARRIBOIKGER Iy F o TR CHICIER TH o=, —HAER
KBEVT, EROEERNTHS M Y F AV V2 EUERETRE L E Y ARBRO OB
BLEBERNEL 25, FHEERE, SEOBCHA, [HobolaRichnd, T8E
IO EEICEZVZLNEBD LR, foT, BRBONAES N\ F > 7 L BEIC
BfRLTBY, BEOREVWIREN S 225 LIBIENY F U TR RTTERI BB ELBIC,
BEONMENY FV T2 {BET 5 LB SNz, 2B 0EBE, Ny FUrBICHBES
NEOT, Ny FUTESMCBAL D OABNRE R REL TS LHELDAE,

FEH -

1) Lewis,W.H. and Gregory,P.W. 1929. Science, 69:226-229.

2) Cole,R.J. 1967. J.Embryol.exp.Morphol.,17:481-490.

3) Biggers,J.D.,Leonov,B.V.,Baskal, J.F. and Fried,J. 1978. Biol.Reprod.,19:519-533.
4) Whittingham, D.G. 1971. J.Reprod. Fert. Suppl., 14:7-21.
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Localization of Microfilaments during oocyte nuclear and cytoplasmic maturation

SFH L USOIIE SS Kl 1

Yukihiro Terada, Takao Fukaya, Akira Yajima

RALRFREERER A E

Department of Obstetrics and Gynecology, Tohoku University School of Medicine

HEY : MHILEI AR PTGV stage eggs) I AHIEEEERIC T H HERE S 1T
HI(M2 stage eggs)ICEET 5, DL A L 2 NSRS O 545 R IR R 3
I L TRRIEY, O LX) BBEELYIMBERRE V) BEVEE
LEA DIFENBENTVWEH, 207 70— F O L & SRR % 4T
ERETZR LTV, R4 IGHREEZERT 2HMBERO—EZTH D
microfilamentsMF)IZVEH L, € O8RE & JIZ L, IRMIRR G ot & DR %
*ﬁgq’ L 7:.0

FiE L (GROWEB & ORI EE) MR T — V72 N L R ¥ — % PMSG-
hCGRLER L & BB B DI % SR K OVIRE & 0 3R L 720 —ERR P I3,
TALP(Tyrode Alubmin Lactate Pyruvate) @ >, 5% CO2 in air 83F1I{EE D b
ETHASEE L7z, 2F - —EHMOKRAINIHEFREEHR TH % hypoxanthine
(Hypo) ) BL U7 7 F » EHERHEHA TH 5 cytochalasinD(CCD)? i MNEE #b T [A]
FUEOBBEEE TR o720 INOLDINCBIFBIIBITAMFOREL, &
DR HHIAREICTHE L2, (MFOELYME) Zona free eggh 4 %
formaldehyde | T60%5 [ & %€ L 0.1%Triton-X100T1043-FELEE L CHFAIE 0%
BILIE % 4T 7% o 72 % D% | STU/mIFITC-phalloidin T 6045 FI LI L MF® # 4
BEATR o720 IBAIIME %2 1 g/ml Hoechst33342C4efs L TREZA L 72,
(BEARDBIL) > 7)Vidpoly-L-lysinllEZX 54 K75 X FICEEL. B
BEIEFRITRANS0% 277 ) £ ) VI THEHA L TEBIERFER L7z, BIEICI3LE
FUEER L — % — BM$EOLYMPUS-LSM-GB-200 # FI\W T4 >~ 7L @ 3 k7T
7B 247072, ©
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AR L ARPURBAIE T B VRIS T ICMFASERE L T & . M2 HAgR
TS —RIRBUR I IR CER L TR 208 BE S hi, s
FAOR D44% (28— B E DS MBS E T DMFDOTERABIEE S e
2720 0.2mMHypo NI EIZ X 2 BB 1IN A AR ASGV stagel” b
5 FHIFLIEE T ICMFAERE L TV 2 OBEIE S L7, CCDIRIMEEEIN T
metaphase like chromosome A*JF D HLLERICEIZE S M, MFIZEBIZE S M 2r 2o fon
EE L KNBIAR OMF OBhEE% B S 502 L 7o, I BB D — B TAREAE AT
MMTH2IZbHb 5T, MIEE T OMFOBEIFA+5ThH 2 b DHE
BANTz, ZHIZBIAMF OBRENIR SR L EA SR, & DEEDIK
WBBINDIEZERDO—R & 2 o TV L TEBAE L &7, CCDR s
WOBEE LY, MR OMIEB~OBE R OB -5 LT\ 2
EZEXONDHDY . Hypoll THBBA 1 L7-55C b HMIFBIETE T OMFOTR,
VBB NI, TOFEIIK L MF OB \Zdiscrepancy " FIEET A F xRk L,
MFOBIRES I E A D~ BEF L 22 o TV BT EBAZ X LT,

(k)
1) Pincus.G,et al (1935) J.Exp.Med 62 665-675
2) Bavister.B.D, (1989) Gamete Res 23 139-158
3) Sirado.M.A et al (1988) Biol of Reprod 39 229-234
4) Brown.S.S et al (1979) J of Cell Biol 83 657-662
5) Maro.B.et al (1984) J of Embryol exp Morph 81 211-237
6) Smith.G.J.et al (1991) J of Electron Microscopy Technique 18 38-49
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Chromosomal analyses of androgenetic mouse eggs at the first cleavage division

HE OB FAEE . BULRTF. ESL. AFKE . hEEX | ARE
Midori YOSHIZAWA,Hiroshi AKUZAWA®,Kyouko KAGEYAMA, Takahiro MAEDA,
Tomohiro KONO*, Tatsuo NAKAHARA* and Susumu MURAMATSU

FHEAFRER, * HEBEKFRAWTEM

Utsunomiya University, % NODAI Research Institute

(B®] MAEHOBRREC B 2@t ) AOBELS. KBHEOKEK2HVWCHS»IZxH
DDOHb, MHS ) AOHBTREELRIE. BEREBESTAFEE T 2 £ THET 2 (Surani
& Barton,1983), LA L. HEMY ) AOHTRELLRIE. BRBAM# L RBEEAHORE
BRETHZH, BTORE - MERPET. BtY ) ArOHXTRELEBRLVBNERET
BITT 22 PEEETN TV S (Barton et al.,1984), C OHRBFEERIIBESROBERAT
b2EFBEZSNTVS (Kajii & Ohama,1977), HiBHICL D IER I EBRERO O
TOEBTIR. BUABOBRER., toIHWL oML 1EBETAZLICL>T2
BMEEREERAEERL TWAH, cOBETE. BERIIBORES» 2 VRETH 2
ERS. 2HMEBRER CHIEERIZRL2LDOTEALZL., ZALUANDIKRTH 2 THEH
LEETE2W, £z, UGB OABREL-HOBE 1 SELZMEIL. BHEY ) AxiEmd
BCERI-TOHHBREMAERLBLS., COFETEIRE2REEERERER L 22
o, BHICB T 20 MM 46 T 2L CRBRYYORSHERIC L2 E26N0 5,
Kono et al. (1993) &, 2h o DBEEBRAL AT O 2 EEBEREROER LB L L
T, BBRE - RAZBCLY, EHR T ARBRERAFEE T2 HEABREL TV 5,
HEHSODV L DRFAES (1993) 3. MRFBREOEBRNTHO—BLL T, COHER &
DIEHL Y ARBREREZBEL. FOBERREBELBBOTLLDVWTHEL TS,
HEOS L. Kono et al. (1993) OFEIR L->T. YO AKRZRIMABREL. BAZHI
LOoT2HFEBASE. NT U2 BEERRERZERL. XXIE. XY, YYRRO KA
DHELEBIVCEREOREELZPSHLITE-DOFEREIT->TWVWS, 5H. 20FE—
BELTY Y ARBRENOE 1 EBOROKRBELIT--0T. TOR_REABET 3.
(FE] REBARETH¥MAZ CHE LM /- (C57BLXCBA)F. 0 6- 10K O~ 2 B
LU8-10BEMOEY Y 2 %2 FEBICH L 12, Filff~ = 2ICPMSG 7TTUE hCG 61U% 48EFFEI SRR ©
BREN#ES L., BHIIAFRL . hCGR 5 14~ 16BFEI%ICES. BELIERAT LY
ZHPARR L. KM, c7 L0y —CTHEMMAREL 2%, Kono et al.
(1993) D/ HEICHE L TEHWYIM. BBRE. AAZREIT-o . 4ABHEHEE. EHRL., X
SICBHEIEREL., COMRZHOBRB LURNBOBE. Mo EATV. 0.1 neg/
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ml2)bt I RN CIORRERL 2%, HHBL. 4TCIRHBE, 2 bn—-HALL.
ZOH. ACKHHL L EFWERZIRAML ., REEKERLERL 2. REEERDE
%X, Yoshizawa et al. (1990) D HFEICHE L THTW., 2T OEAIZ C N Y K5 (Yoshizawa
et al.,1985) & HE L 7=,

(HMRBLUEE] MBI

Table 1. Genomic analysis of androgenetic mouse eggs

No. of observed  Total No of eggs with
FLULHBORIC L > THF44H pronucleus eges n 2n n dn
Wit TN B s
LEFHULERARLIIKCRLE,
A% BB U 1 BT & HISE & 7z 1
F U035, 4 httnho "Ll o fintalene it
fzbDiE 160 T. 2nd514{F, 3n#s Total No of eggs with
1 EEESh. AHBERLS ) A == ., 0 2w o W
HH—%ULoBILAY Thof, ESved W UE 108 1
. 2WIBLHEShE 12680 Begd (oW 008 G
A5, THobDOEFIETHY . (61.9%) (72.7%°) (49.4%")

nAS16MH. 3nAS14fH. 4nss 5 B % 810,05
N, BIEEERE S ) ABO—FE72.2% T Table 3. Analysis of sex-chromosome combination
Botee COZ L. MHHOERSHEHSH in androgenetic mouse eggs

HrclwTRLTBY. SSRXHKHBLRBESL

No of eggs with

BrEbLNL. ChoORMTORBESHog & F 7 M I W MW
RAER2IRL Iz, &5 0MEOWFD > B5T 5 52 57 U 2 s
BIRFEE T, UMEONFTHRTEsE D :

Bxh., 2O BIEOHFCHRERBRSST SOz, &) AB3nTH- 12 1T6ED
GiFD> 5 150 (85.2%) THHERPEHBISBRS N, 109 (72.7%) 12 BV TH A EER
aficshl. £, 7 ABWTH- BT TR, &2 83ME (79.0%). 4118 (49.4%) TH Y.
2nD T CHREHEEB SN ESEE (P.05%) IKED» > 12, ChFREEROBEE LTS
RICEE - bOEE2ON., MEREROEREH BV T, SSREHRHBBSS
EThrLBbhaz, HREABHROSHERTIE,. nOWFRBNTYREAKEZETS D
D5, YREERPBEINTXE2FTH2LHEILLZLO2ETHY . 2nDFITBNT
XKXKASLLE . XYH3228. YYA 8. 3nDIIFIcB8WT XXXOMREEKBRO LD 1 HEEX
fnt: (R3) o COHRI. BTFRACLIIREROERBBEICELLLDTHY. AERT
ERLE N T220BB F AT 0 2B BRERREER TH S C L BIATI NI,
[2#k) 1)Surani & Barton (1983) Science 222:1034-103%

2)Barton et al. (1984) Nature 311:374-376

3)Kajii & Ohama (1977) Nature 268:633-634

4)Kono et al. (1993) Mol Reprod Devl 34:43-46

S)fIZES (1993) # 1 B HAKRBHIESBEIDE

6) Yoshizawa et al. (1990) Theriogenology 33:789-797

7) Yoshizawa et al. (1985) Jpn J Anim Reprod 31:78-83
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Ethylene glycol% fif 8% & L 72354 @ Sucrose D 5752

Effect of sucrose on viability of frozen-thawed bovine IVM-IVF-IVC

blastocysts using ethylene glycol as a cryoprotectant

TR EZ
Moriyuki Fukushima

FERES AP REERN V7 — EYTEPRNR
Department of Biotechnology, Hyogo Prefectural Agricultural Institute

(BRY] T, U VBRI O EERE TS, BURER ORI IR IEA LT & LT
Ethylene glycol (LIFEGET ) My A L7 MENFIHINE L9 I - T
720N 24 Do UL U REEDHEBEMEBRE UBEIZIFIEAES N, T/, 1.4
N EGZ TR EH & UTHWIGEDRA TR BRI OB R OZIARIE., 1. 41
Glycerol (AFGLET ) ZHWIGAEDZIHRICHE L TEVU), Z2 T, 1. 44 EG
ZMERF & UTHWSED Y VAN ZREHRERIID 51 L 7 M kIS & B D .
RAEBERIZFE # DR DSucroseZ 7N U185 A D Bkt « BURIED L1 & R4 HEK <
HAfe (NEBHIMEEE (LI TFICNE 9 2) Ml &R (LITFTEE$3) M) HE
Z DR ARG LTz,

(k] Fukushima et al. (1993) D EEICHe U THEH U7 1657 B B OIS 25E B 3k
EARRE 2 BRIt Ui, B oMM % 1. AMDEG & 0~0. SMDSucrose A F5A1 L 7-33%
FHMBREMY 7 VERICEBEEA UTI04REE U, i B U7 b8 50. 25n1
DT RF v ZAba—IZREl H#ALK, FH—T.0CIKLTHE W EEXD SOy
FLI) =Y —IIEDA->T A ho—%2RBHE L, 2HMERFLIZEICZ bo—D/ Sy 4
—THALUIMEREZRICEI TEWE 2y PTRATHEK Lz X512, 843
] —T7. 0°CITRFF L 721212 —0. 5C/ B T—35CE THEI LTzo —35CTHEDBIZ. KikZE
FHICX P —2BALTZEDE - 196 CORKELRFITEIE LT,

A - AR DAL - B SRR, X PO —ARAREEPI S ESHICI OB LT
SMPRIREF L7tk 3TCOBBGF TRENRIET 2 DABE L. BREEbIcZEHIz
WO LT, ZUT, FPHORBLTEW Y +— L LICRAR O H LT, £EL3TC
CARIR U 7o 7S Bk (1% AR MsASINTCM-199) T10MEIZEH U7t 5P i fa A i
JEHEE LT BIREY NS 7 1 > T O100ul B30 O/ CARKS R bk 4 Hkss U 7=,
FHOHER, FEEDEE UMl R & Uy BN S U 7 a4 55
BHEE LT,

it - AR OHERHIB B DA - IMETEA 51 %eftd 3 Iwasaki et al. (1990)D
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T2 R TR - BUAR 240 338 U - RO MM S HAI U 7o ATED BT
o VR EMREE R (LT, i ET5) MR TEEE S - IR I hE
THTEMIEENFZ F33342& I T oYY M k> TE Y 7 8IZ, —h. HlLi
ERAITRE L7Z O ICHHRAZ A NF 2 1333420 A THEICHET S 2 & T, mas 4
EDHDTHS, MRXE LT, #E LW EAESH HOMAE AW CTREED HETH
ik G o [ O A

(FER] BtE - BRI D AEFYE - SucroseDARANEIZ0.0. 0540. 1.0. 15.0. 2.0. 25% &
0. MDTX & Utc, BMOEFHIZ, RXMICEEZEAD SR -720 L L. IE
DHEFHRIL. Sucrose®(. 153 L U0. MZNN L 72X D6, 645 £ T166. 0% 530 0. 25% &
CRO. SMZRAN L 72X D3T. 5~45. 7% s U CTH%/KETHBFICE R E R AR L,

0. 05% K TF0. IM SucroseZsINX D63. 83 L Tr61. 7% 0. 2535 &£ TF0. IMX 12 bl LTH%
IKETHRICHWREREZR LI,

AL - AR DHERCHIIRE : AHINaRL. ICMAIRA%L & Mot 2 IO B D £ &
ICBWTHEZENA SN, SucroseZ0. 15006 0. 2MZRHNT U7z X TIEBHEER & 1 31T R4
DIEHBIETH - 7208 0. 0. 05&0. IMK THAME A7 L 0. 255 0. MX TIFAEZIC
A Utco [CHMIAEE & 2 DAEMIIEEIT I 5 E1A I3 BERRIC Helt U Clid - BiE S
X THBEIE S . BHIBEE DR D155 5 22Sucrosel. 1500 & 0. MZEIN L7 X T 1 ICHD
BENRD B Z ENREINT,

[(£2] 1. 4M EGIZ0. 15~0. 24 SucuroseZ 759 % & & THifs - AR OO RE R
DEBILEEI NI, TOZ L, OB E bIIE LTS 2 ENEFEERENS
RENT, 7o, Iwasaki et al. (1994) (3. Hifs - RURIE TldisE - BB CHEE A
RIS B 7 Bt ind Z EAHRE LTS, SRITEMIEE L a0l
BREEEZ IS EA TS0, IHHIIOAAIMET LicbDEEZ oh
720 Sucroseilid, HAERHEEADH B Z EDNF SN TNBH, S EIDHRMAEL. &
BIEREERICLEDDTH 200, MOERICLE D THINMIHONEIZHE S
WN-72DT, 4%, MEFEZET L LEEZ SN,

[ F= 2Tk ]

1. EEHE. SHK. SAEE. 199]. 840 A A S EY A KL #HIET S, P61

2. Voelkel, S. A. and Hu, Y. X., 1992. Theriogenology 37:23-38.

3 KILIEA. IIARBA. @ANE. $5AKEFT. 1993.J. Reprod. Develop. j11-j15.

4. WEEZ. BB, BEE. WHEE=. ABM. 1992. $85[0 A AL EEL
REHHES. P15.

5. Fukushima, M., Tominaga, K., Iwasaki, S. and Utsumi, K. 1993. 8th. World
Congress on In Vitro Fertilization and Alternate Assisted Reproduction.
0C-125.

6. Iwasaki, S., Yoshiba, N., Ushijima, H., Watanabe, S. and Nakahara, T.
1990. J. Reprod. Fertil. 90: 279-284.

7. Iwasaki, S., Yoshitake, Y., Li, X., Watanabe, S and Nakahara, T. 1994.
Mol. Reprod. Devel. (in press).
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IVF using oocytes collected from the ovarian follicles and

frozen - thawed spermatozoa in Japanese monkeys (Hacaca fuscata)

i H HKEF B OXH. F)IRA

Tadashi Sankai, Keiko Shimizux, Fumiaki Cho and Yasuhiro Yoshikawa

B PRIRAETET « ARELERAZESR Y 4 —(IP0)
Tsukuba Primate Center for Medical Science,
the Nationa! Institute of Health
XRBAFE « EEFEBER (PRD)

Primate Research Institute, Kyoto University

BEOYINVET, hAZKHOBNBAEHESNTOE, SAZBILVTET H57F N,
A= AF VBT ZOHMBBEEINTVEN, =A VA TR, =RV FALHF L
N AFVEFERAVLEEAZBE OV THEIARBEE SN TV BRI ERV(LES,
RBEBY 43,45-50,1994), S, =A v F VORI HEMBE T2 AV AL
RBTOTHET B,

(&) RBRRFEALE=8 v I, RICHBE SN A2 1EHEARTHETH 3, 4o
RREBREN T =RV P VHTORBREEETo . HTR. 0EBRBA 2 OK
REGDORMLI, 2V 79— NORKB T CHMUOKE LAREHE L, Y250 44
NEFI LIS F 2 — 7R ANS CT—BEFELR, COBER, PRIGEQEL LT T
TN Fa-72BMLRRBCECEEEURSTPC(RBRBE D QM) THEEL 7=,
REAOHEALRHUBMBRIICETCMELLOL, MB LR F - 7h 0L,
BEUIEBEO LTI 25 VA4V 2RELE, BB LEAORBEY YK LUIVH nedivnd
Ao e bVARTHAPOZE, #1053, 37C, 5%C.LATTHEL 2. HIHR
mediumIE+BREBE L ERBRL, 0% — a3 — 2V TELOER LIEHE A BRIT
BREFEEIRL ., BohiBEFR. A=A NVHETFOLDRHB SN - HERGEE
(Sankai et al., J.Reprod.Fertil.,MIRItH) CHAE Lz, MBRRAFMBETHT L., B
BEBRN—— N EB LI, EIL T & .Caffeined dBc-AMPE B M L 7= TYH mediunm
T1-2KMATEELEAZH AV,

HFE2REMT 2D - IBRMORBAZEAVCHNREZLE2RA, WHREH
EBIUHAZHER, =AYV ORKHEMTH27,. 8ART - HHBEEFHE I,
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PHSGEhCCO M A ADRIT K VT o 7z, PHSGIE, 5 20010/ <6 & 3 i 8 [ A N #&
U, WIFh Ok dPHSCRAHEE » 5 288 R HIThCG 4,0001UR2RAKRE L, 20%
HIRHFOENE2RAS Iz, FFHEEZME L, SHHEZ10%FCSE 101U/ulPHSGZ FHN L 72
TCH-199CHE#H L 7D 5\ FlmediunATHIA K YIV RS F#E LW FRERL £, JF &,
FmediunT+RiCEH LB, Fa—TRANTEHLIICOXy PATHRELL, <
NODBERPRITITV, Z0%, WTRIAy PATHRE L ZRETIPCE TR I0BRR H
TEBLUL, EMBRED KHlnedium® Foy 7THIIFZB L., 37C. 5 %0054 T CH
EBLz, BRIFBRNUFHBEKR / vV 2+-BATHBEBSE T, F 1 BGoHE, &5
CHEHMBEORBROVWTHEL, B1IEAORHE2EZD b0, &2 0I5 LM 4
ATVEbDZFhitten’s mediumic L T L 72,

WA, BB LA TE2NFOA Py THREALCHT - 1o K FIME X300
Julé Ul BHERVIBHMBKCSERL ., EHIGIZEOEE. 35VR3B2HMAEOKE 2R
DIbDEZHEMEHEL 72, ZHIIZ., 10%BFCSEZEMU 7z¥hitten’s mediumic B L T
ErbY, BEHOBEEL -,

(RFR] PHSGE BB SEH & SREBESHOM T, HHREREHFLEZIRBO O, - I,
REPRBCIAREBBEEERD - 7, SR 7THBE(l H3toZRERA)OHED
S AESMHONER 1mll FORENEL, 2HAEOME R 1 mPl FTo/Nifa%: 2
B, BVO1EHONMETE, R BOO LI o, BRI HRMORE
BeEROREISHTFORMEBRS LR LMEOHEL S &3 195 (1-39ME/5 8) 0
BREMREMT & fo, FINRUEME, BFENOBZE CHECS 1 BEORE 2R .\ 21
BRAEFORTF—VEBBTEE b R EHMBARERBE LTV, ChSDHT,
GHETEZHYWCHAAZK 2RALECS, 29EU3.3% 1 2B ABRBREHETFZH)C2H
2R, TOROEETIIMUIARINFEBEERL 2,

(ZBE] =AVFLVOBAZHCBILOTH L, TORDEEREMES A DI,
=AVENRBELABRAORGZRHATAILENRD S, =FVFNVRE, A=24F NV EFH
LY A2BTHB1d. SOAOEBR A=A NVORTFENBICRAZEOHERHE
ULCfiote UL, SIRBEZFEOABRCRELMEEEL2BD L, "= AFVRIAE
¥HBWTHE LD, ANV EVRSRIEAMRCIDETIToTCVE, —H =AY ¥FIE
FHMEEHVCHED, dNVEVEEOFARBOIS O CTHARCRN T ILENDS S,
Fh, HE2Z2AHMKUVAAE LI FETHFORNZRAS. ZHOMFERENT L
NTEh, 4%\ ANSHFOIBDLTLZLOMTFHRERAL, AAZHEFTOERIHEH
TEBREIR=FAVFNRFORBEAELZRILCITE LV, Ty RHEZ Ribfdidy
SOEHANHELG LM TF2ZERIZLVIERABERD -, HREZKZI XTIV A
ANRANTERZHCEVITEREZ, HFRIBABBORMZRAL TS EWVWSIX
KWk, HBEMNERIFEBEEREONLLEEITV S,
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Freeze preservation of microencapsulated ovarian follicle in rat

FIES B8 - Bbt— - MR
KAGABU Satosi, MAMBA Kouichi & MAKITA Takashi

I A KZERFERELRIR SRR E
Department of Veterinary Anatomy, Yamaguchi University

z]:p)

7 v M DIEITII KA Fodpfla (3775000, 58) »H 25 & INTWwEH, EESIT
SRMfaN BRI EZ B L L72IIRDFFERIFIZH DBREORINZ D TWE", Ty b
SEZEERL 4ICER LT, 20 SHRFERICIREL 0L, BERILERICRA
TEHEEWM-12h, CHHEZL 6 BRULEDOIRICHACE I EHTEIHERD LD
IR TH 5, £ TAERIS. IRZ MY L T EBESRIEDMELL FiEL R
THHIT, HYIIEZ A 7 0h 7V AN Tl - B - BHERIERIT-TA
7o
(HiE]

I-O RYV)Vyr=frzulrleNiE?

TCM-199 RTHYIL 7274 29 — « ABER3E#T v MHEZ0.637 VXV BF M) 7 A
TVWHTEZEMNRL, SNER)VAFALSTHLERY) Y o). 2ERIZKDT,. TLX
VEEER) ) YV UEREKRT S,

SHIRDOMYD — GHYINERER> — <SRNV 7 LB
! \
0.6%TIVE BT ) 7 LABHRD 0.02%F YY) ¥ rinik
3~5%

BV )= LrahleNiED

N-Q awvyF /Bcldh 7Nk
FRRICHY L2008 %2, an Ut VREICAAAALTH vV E LT,

Il FASTRFED L OBR - SO TRl AR 21
Rall&Fahy® D HEIZ L 72, 0.4%7 S METNT I 2 & ATSTCM199 12, BiS{REA
& LT20.02DMSO, 15.5%7+€ b7 3 F, 10.057aEv 7Y a—-n, 6.0%K) =F 1 v

=15 8 —



J. Mamm. Ova Res. Vol.11, No.1, April 1994

7 a—=) (5F&7800~9000) @MU TH 7 2{bike L7z (LIFVSIERE) ., ¥4 7 n
AT eMLLIIIEE £ 5 AF 2 — 7RIS AREKIR T TI2.5%S1. 25.0%VS1. & &Ik
L 7225.0%VS1. 50.0%VS1 75.0%VS1 100.0%VSLicZ N ZNEE L TB/K L. 7277 B Ic ik
ERITRFEL T L2, Bidd. 3TCIREH TV RER OB FEILTS. 0%VS1. 50.0
%VS1, 25.0%VS112.5%VS1. 12.5%VS1. TCM-199ic 2 Zn#&E L TiT- 72,

NV FEBRABHES L UCEEDHER

VIEZ Y MIBHERS BEHD VA XS — « AERKRT v P 2HW, U FLES
-V THIbE:, PZFNVZ-TLTEBREEL CTEW#PoFEA2BER LT, MMLE
BTSRRI 2 A L TRHZ 1T 72, BT HRICFEI LML, /%574 v
MO e LTHERGHBREL T, FERABINROGEL DR EF L A% LT, B,
PASHIINEDHIE (3. Brawd Tsafriri® OHeEICHE 7>,

(WER L H%]
VSITIBK « 77 ZLEDINE A 7 eV DOKIEIZ. R VYo AT ey B, an vt
YATRMIDEDERRLYATRNTL W E b b THIYIIIRIZ A 7T L
Fofe, TDL) UIREL FRBMAETERABR L2, A7V OBEIC L 4%
RIIIHEBE RIS o0, LELAROBK2LHBTL T, B) ) Vv a7 eniEgEs
ARTFATENVEL) GENTWDEEZ LN,

£ A 7ah TN L ANEROBEEGRL

77 7 ZAt%kDIKAE AL A AR DK RE BHEOASE
K)oy ok O ~ A O ~ A 4,/10
awg vt ok X X 2,10

EX5C !

1) Rl 08 - 855 o— - B2, WILIREE, 8,99,(1991)
2) Lim F. & Moss D.,J.Pharm.Sci.,70,351(1981)

3) Rall W.F. & Fahy G.M.,Nature, 131,573(1985)

4) Braw R.H. & Tafriri A.,J.Reprod.Fert.,56,267(1980)
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A new method of evaluating exocytosis of mouse cortical granules

OHRIER - BABF - #AMZ - HKE— - =i

Masahiro TAHARA, Akiko MAMMOTO, Nobuyuki MASUMOTO,
Keiichi TASAKA, Akira MIYAKE

KK FERE ARG AR
Department of Obstetrics and Gynecology, Osaka University Medical School

<@RLiz>

HEBYOZM BT, I FHIRAT 3 & KBHID B0 534 (exocytosis) A4 42
Y. TONBYAIRHAEEIHE I, BUHHRIEPIEENET SR T2
BaHi<EEIXbNT NS, ZOXRBROMONMOBERE:L LT3, RBRIOBES g
HICHET 5V 2 72 T3 Lens culinaris agglutininLCANW HHEE LR LT, T
DRBERIDTIH LR WX FENRESN T Y, CORETR. BRNETEK
Bzl b DT, MilRELEICh T > TRBRON R BIERT 2 Z L ATHETH
05 UL, JPifla% EE L TBEYT 2 2. F—csiT 3 2B oREh oM O
THBBIRE DR IR E % T 2 Z L ZEHETH 5,

bbbz, TEAKMIIZBIT S exocytosisD i MMHEL LT, BEgH LT o—7
TMA-DPH. 1-(4-trimethylammoniumphenyl)-6-phenyl-1,3,5-hexatriene, % Fiv>#i—4#fi i ¢
DFWHBOBBRERE LD . 22 TAE. ZOHFLWHET, v ZAOXR@RIO
TR OBIER % RAAT-DTHRET 3,

<HE>

JRiE. ICR%8EHEN Y ™7 X & ) PMSG5HUTL & hCGS5HLT % 48 R RIRG CRIMEIZIEST L
TEPESRFERE. 14-16R M8 ICIBER AL VRIL., 7o =5 —¥ b LU
A0 —RIZTHEMEE ERHEZREL 12, MTERRTT ZOBE AL VERELL
Tzo (FE1) BEADRMET Tincubate L7 KF% . JRITHHE L. 3051412, LCA-FITC
SOLRGRII L D HESL - EMBIC TBE L2, (25%2) LHoMT%. TMA
-DPHZ TR L 12 EHE L 72D B | TS £ 350nmIZ X9 % 430nmD # B DL %
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RERICHIE U7ze  (52BR3) LiEDMT%. TMA-DPH% FRINL 72 SIS L7205 |
SRAHRR D[R] — Wi D 8L TR DO RFRIZEB) % AR S L —F — BAMBHc T Lo P a
— Y BRI 2 Z L IZ LD FHE L 72,

<HER>

(1) FERUTHETF. RORWR AL VR 2EEOH T2 B L2854, IIEHE
DLCAHNIZRED LN o7z, TY HESH THI3K R Dincubation® L 7248 F % IR L 7=
PIRMEICII L CASDEA BRI N, KENOMOMWSHELINTEZ LRI I
2o (2) TY HSEHCRIBIEM Dincubation® L 72847 % 1§44 U 7290 D TMA-DPH . it
35~103% L VL. ZDMIMNIKI605T % F Thivalzo BRLUET. RURR 1
LY RIL 2B & T2 B L 28548123, SEROMIMIED S N2k -T2,

(3) TMA-DPHZRINY 5 Z £IC &Y, SFMIIIERE AT NV & ntz, TYH
HICHRIBIFH Dincubation® U 72K F 2 BERE L 722 2 5, SRAINAIEZ T 0D SO LIS AYE <
7Y SR L 72,

<EHE>

TMA-DPHIZ, ¥ TIRENLZFEET . intact cel ICB W THRINIBISEIZE Y A
NEEE R TS EE T, TMA-DPHE LR IO XKE % KT 2 2 L2k 3128,
MR 53 38 BRI DA el & DR A B S Z i, # DERSY 1B 72\ TMA-DPHASEL ¥
RAFENHAEEASEINT B L1022, SEORBHEER LY. incubationtk DI T % 1 ¥4
952 LI &Y IIDTMA-DPHEE BASNNT 2 Z L ASHER I N, Rl L C ARl i:
KBNTHEEZRADZ L L), TMA-DPHELED BINZRERIOM O ki & 2
bOLEZLND, THIZ, WHLIET. ROBR AL VR ZEZOETIZ &
SR DRERIZ. T DTMA-DPHE RO ASRBRI OB O MIC L > THI &R X
NTVEIEZRMNTEVDTHS, FlMELHL —F—BEMETOBREERLY, =
DHFBOEMZ, FHAT XV INBEEEOMINC L2 b DTH 2 Z L AR
Ehiz.

BLE&LY . ZOBFEHEET 0 — 7 TMA-DPHIZ & ¥ . KEH DexocytosisDBIfE% 4
ST BT 2 Z L ATRETH - 12, TDHHER. EEORBRI U T2
BN Y 7 FIVIEEBRORITICERTH 5 L Bbi 3,

< 3CHK >

1)Ducibella,T.,Anderson,E.,Albertini,D.F.,Aalberg,J. and Rangarajan,S.(1988) Dev.Biol.,130,
184-197

2)Masumoto,N., Tasaka,K.,Mizuki,J .,Tahara,M.,Miyake,A.,and Tanizawa,O (1993) Biochem.
Biophys.Res.Commun.,197,207-213
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Role of oocytes and cumulus cells on the expansion of porcine

oocyte - cumulus complexes in vitro

F.P. 5 x> (EEEEY - NEEHE - #H #

Ferdinand P.Daen, Eimei Sato, Kunihiko Naito & Yutaka Toyoda

HREARFEMFHAFR HRKEFEHRER
Department of Reproductive and Developmental Biology,

The Institute of Medical Science, The University of Tokyo

(BN] 75 DRTIR, BRAKEECEBERCHTNERAFLERT 2 LHNER(LSHERS LS,
R, COLSRIMERCFEL 2RRRTOREERAATE M, BAKEBELT L
L OBEDSE (TopsHEH) IEUBERTEILEEOSMILTWS, 1. Slilikso= b5
74—RLDRERL, BZERBLFORERMRTF AR LTV 3, BE. AR FO/LEHEEDR
EIHEDEFRIVERET > TVWEH, b TERFOEABREIC VT ORIAZEH TN S,
S0 SRR T O ERAL I b IR RMIR & SR R B REERRIT L D THE T B,

[#¥ & B k)

DREHARADINIE « BRIA TR IR E B Lok, HE2-5 moOIRfaZ St Tl Y . P
NIRBMREEED, dng/mlOY YMET VT I v ESUTYHE CTEER L, PRI OEE : BE2-5
mOIONEYEEFHB I L VRS L. ZD%E0 (1,000 x g 104) L, EBZIMME Lz, 50
R % 220, 000xg (10C) T48B5RIE Ly L. Top. Second, Third, Bottom®D 44} % 87 H5. Top® 4}iHic
HOIRERACEREA L2 TV 5, BREMOEE : EEEMS T CEMNSZRIEL. BFHEH
SHEMA, PICHET 2 BMREER LIKE L. ok, HAEETYIE CREIES L THEEL
oo WEBALD T » £ 4 i : BEBAEOGARBIEEINtoSDHE()ZBEILTIT 1o R
M N IBMEE100, IOTYHERE. 52 VWKL E %S CTYHR I AN, UBRIZE
L. EREBELcc BELTHELMBMBORRL) EEEMW 2R L. Lawx0. 18540Ric & b,
WFREEERO LD 2EREEEHB L.
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200 A

M Intact

© B Oocytectomized

-

E

E

%
o pFF Top Sec Thi Bot
Medium

Fig. 1. Photomicrograph of Fig. 2. Cumulus expansion of intact

oocytectomized complexes incubated oocytes and oocytectomized
for 24h in Top fraction. All the complexes. pFF-porcine follicular
layers of cumulus oophorus have fluid, Top-Top fraction, Sec-Second
expanded. Magnification: X100 fraction, Thi-Third fraction and

Bot-Bottom fraction.

(HREER] FRMEAOWES WA MTFIREREE (HEEK) LToptEORMS W BRK TEE
Lic&lh, IBHEEZEUHEERICHENELOBERE - boD, SAEFRIIEBILEFEL
(Figure 1,2) o L LS, BIEEZD S OEFHRML 2B A IS TopRE AN A 7o b DIt THR
B bOREIRE L {/N&H > 7o Second, Third, BottomD A E %R L <&M it JIRMAE%:
AUHAKBIFERUPER LRSI LD -1, PEAREKES W BHAK TR, BLNRIPRE
{fbZFEE L 7o Eppigs (2) ©Vanderhyden (3) IZIR BRI D539 2 B8 ERLIBER Fic oW THIE L
TWaH, GEURLAERER . B bIWERILICHED 2V 2D ORFHBELET S LER
MLTWB, 7o, FAESEIT L TOWATop R B O ERLIERORRICHIIBAROA X5, Bk
MHEOECHSLTVBIEERBLTWVAS,

[51 A xC#K])
(1)Naito, K., Fukuda,Y. and Toyoda,Y. (1988) Effects of porcine follicular fluid on male

pronulceus formation in porcine oocytes matured in vitro. Gamete Res. 21:289-295.
(2)Eppig, J. 1., Peters,A.H.F.M., Telfer,E.E. and Wigglesworth,K. (1993) Production of
cumulus expansion enabling factor by mouse oocytes grown in vitro: preliminary
characterizationof the factor. Mol.Reprod.Dev. 34:450-456.
(3)Vanderhyden, B.C. (1993) Species differences in the regulation of cumulus expansion by

an oocyte-secreted factor(s). J.Reprod.Fert. 98:219-227.
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400%, FET150WordsiEE) R T N
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(6)FIAXMOEH S T OB e >
MAEDHE  FEL (FR)  KE. ¥4, % H-H
1) Bavister,B.and Yanagimachi,R. (1982) : The effect of sperm extract and energy
sources on the motility and acrosome reaction of hamster spermatozoa in vitro.
Biol.Reprod. , 16,228-231.

2) B RHEE - AH—K(1985): /v 4 2 2 —HEK BT 351 517 B -Hydroxysteroid
dehydrogenase® # &L 2F- BT 75 . B NELEE, 30,36-46.
HITEOHE  EE4 (FR)  KHE. BLGREER), H-H, RFTH, R,

3)Yanagimachi,R. (1981) :Mechanisms of fertilization in mammals. In
Fertilization and Embryonic Development in Vitro(Mastroianni,L.Jr.and
Biggers, J.D. ,eds.), pp.81-90,Plenum Press, New York.

4)BH B19%84) ABREATH LEWMEEE -~ v 22, BAEORETY
(KRB - LHE—8 - 8 B #TLEEER), pp.2-10, Y 7 b4 4 v 23,
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