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Unfrozen Low-Temperature preservation of
Rabbit and Mouse Embryos
i E. ERGAE. SFIE—. EF X, £AMER
Tadashi SANKAI, Hiroeki SAHARA, Kiichi KANAYAMA, Tuyoshi ENDO
and Yuzi SAKUMA

HARARZEREZTREZRAHZ2HE=
Department of Veterinary Physiology, College of
Agriculture & Veterinary Medicine, Nihon University,

Fujisawa 252 Japan

Abstract

At present embryos are frozen for long-term preservation. But this method is
not easy to carry out because of the complexity of the equipment and procedure
required and the many problems yet to be solved.

The authors studied the possibility of unfrozen low-temperature preservation
of embryos for a short period by keeping them at 5-8C.

As a result, it was found that embryos at the 8-16 cell stage were wvell
preserved in serum-added geratine solution. The optimal serum concentration was
33.3%, and the addition of gelatine had a favorable effect. When rabbit embryos
at the morula stage were preserved in rabbit oviducts, they survived up to 7 days
in nearly all the cases, while mouse embryos preserved in rabbit oviducts were not
viable, When rabbit embryos were preserved in blood vessels, viable embryos were
obtained up to 5 days from more than half the cases. These embryos were transfered,
and they were proved normal embryos because they yield young.

The above-mentioned findings indicated that this method could be put to
practical use with detailed studies of the oval stage, medium, and enviroment

optimal for embryo preservation.
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B. Z¥DrecipientiCARICBMET AL A TE L KE. AL EEZB Drecipient X M T 5
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DEREBRBOEFERFEL. DB U TBHIHETAZ L2 HN L LEAKOEH S I UEHORE
u%bfﬁ&wﬁﬁﬁ&éhfwé cmwlm IMif % REFHE LEZRREREDOERRETE HH
DERFIWCHIL. 7=, Hafez lijﬁl%kﬁ73"/§§bﬂ“§—6 LIV EHMORETIL% DA
ﬁ%?ﬁ“‘bfb‘é FOH., BF. 'T’TPS] . Whittingham, Wales)‘ Anderson, Footesq)
Trounsonb kckﬂTﬁﬂkd‘gﬁéﬁﬁﬁﬂ@ﬁﬁﬁﬁ%ﬁ?ﬂ%é?h,'Cb\éo Hughes. Ander‘song) (= o
PBSE VT, MAE 7THMBREL. TOEFERLT6%. 10HMTIRISRTHY. ChETORED
PTHRDBVWRESEERELTWVWS, £/, MES )l:t‘ 4 JE & PBST i & i 5 (R IR BR VO IR F
L. BB &2 ~ O, REMLAPHEBRELEZOSBHEL TS, UMOKE 11780
recipientiCBA L. TWOEFEEHAL TS, REFMIE 200, ZOWSREERR
EREADBAABLLUTHRIHMETEZZ2HDTH-2LRELT WS,

HE. BFORFEWETLIMARIZ. 2O0RENRHMORELHNHL UEAEEREELRLIIED S
NTHY, ZLOPMRFLEIY., WHASLIUVRH, BEEER LW DV THEMARFAIRZHNT
W3, VX IO AREOERIVTIREREREBHELTLZORIRIFEND. 7V TR
EIFPEONE IS h-E2b00. ZORBIRIEEEY., BEHEERET I LDICE. §8R
AR L BELRBEILETH Y. LArAHI YV TIRBOAESES X UBHAE R & H 5 ERHH
LULTEEREUVAEBREHELEZSARWIREIWDH B, recipientD BEFRBIE A HBIE T TIlimsL
ENTHY, £ Y VOHAMINIELEWI LR EYEERT DL, vYOMBHEOERIIE
UL, MORHMOBEREOLER I SR, MELREREOBRRE FBICE22~38
MOBRGHEEMLT I LHAETH S,

EITEEDIE. VY. TE, eVY, VYXRUVEXEFRELS T IRBREADIEAEEML LT,
RRELUVITTVAOBREMWTIERMEERRESFEILODVWTRFER A L.

MEE XU

1) #HE#5y

HHERRIT. ORERAOCEOLRREMT, @I - VIRAL., ., BRAREXUKkE
A ELE. BARLSANLELOPHEAELT V. BEDN 2.1~3.0 kDD D EHHA L . #
Ay Ak, 8~10ABODIYRDRBEEMT. »r—YVILNAL. BRENSIUKEREICKRS
Uiz, M. ATRUETHFRISRIAFBRTRETOIFML L.

2) BRI T OREK

BRI UAERRIVTHEBHIBERMNE LSO T, BHIFAER AT, FSH(F Y hHE
KEKNWT1AUR TR %D 1 H2H, SHMICHBAURR FHE L., £/, PHSGGF HRERK.K.)
S0iuk BRI B — 4 5 UJz. FSHEHR S LEBEWERES » 5 2481, T/, PISGEH#HE L
EHAEGHRETHEMBICEBOB L TR L. 2O BEHKIChCCCHE HRBBRK.K.) 7510 BIRNAESR LT
PEREFREL 1=,

AL 2~4, 8~16cell stageDIIFIE. FhFhAE430. ASBFRIEICHEEFHRL. =
7=, morula stageD P -FIEARLARTOFME W TE 2 MA LTI U =, ERHBE. TCM199(H K H
KK NCI0%IEMERREMBBERMUEZDBOEAVWE. . v A%, AMEEEETIC
PHSGS iuk L FHE L. 48BFMIBIChCGOS vk TR E LD BT Y AL FAE S, B, Bk
ERDEHDOEHMA L=, norula stageDFIFIE. hCGIF 5480 B ICHIE P XU FE %

—2—
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M.mediunTHEH U TERE L =

3) BHMOFE

AHEAREKEBEL LETHESFUBKLBERLKREL. ES5F VBRELUTERTRE
L. ERICEL. ZOBRKICAEENREK, JEMERROBLHFMLEZD O ERREFRE LE.
nE. REET. 2RBER. ThEFL3E2TPSAF v IV —VICAMMERBEEREL .

4) BT TOIEHEERRT

T%ETFUBE. SENREKPXUVREEMEOEE ZLETLERFNML DD ERERL
LT. 2~4. 8~16cell. morula stageDHDILDWVWT. 1 ~10HHDERERFERAAL, Tk,
REO NS ME%100.0. 66.6, 50.0, 33.3. 25,08 K UF20% B L. morula stageDFIFIC
SWTZEhFhA ABOERREEERA. FhLOEFREEERHFLE. 2B, BRRRIED
(EMEDA S HEEKL L. 2~4. 8 ~16celld & Unorula stageDFIF% 1 ~ 7 HEEBRREL
VSFUBKELHERHUE. RER. S~8CUBBLERBENCHTEALEY Yy -V ERH
BLTH-k. 20%. REFTFE0RIEMERRMHES K CHAEME LHFINL 2TCH199T 2 Bl
#L. 37C. 5%C0, FTHE L. blastocyst stagenDFAE L b > TERRELOEFR L HE
L.

5) I, FEPIXVCMB BT 2IEMEERBRE

REM. vV AROBHEUERRFENTOBRBRES IV AEOHH LYY AE. F
HHERRE. £-. RAKOOENERRELXRAI L. REAROREIFEARER. 2~4.
8 ~16cell stageDFIFIE Fh FhARIH30. SRR EICHIE AR L THELEDOERAV. B
RKIEMLMEH THEL . norula stageDH . WHFELEHR L TRBM U BRIEMLMmEF L
LHICHRMENICEALTERCEELE. v AROREIEANREL. BRI LU Znorula
stageDII T & B PEBIFALLE OB TSR B IS L ERRIFERIC. FIEHRAREOIEMLMHE
LrHIEALRBRICRELE. v Y AROT Y AMBE. FENTOREBRER. £HE3HEHS
W4 HE OIS, TEEBME L. FhFh 8 ~16cell. morula stageDIEF R FAKEE
FIEMEMBERCHERELE. REREOMERNEERFRETIE. norula stage X i U 2B ABIRA I
BRIEMIEMBEL LD HEALEKLTRELE. 208, REKI0%IEMERALEFELFML
FTCHI99T. <7 AN, nediunTHEEL . EOAEFEHIK DV THLARIERLTHELE. &
. FHROnorula stage¥ PIFWICTHHEE L EIMEOKE, APAELERROFEABHELT
FOHEFEEERE L.

A R

T%E¥SF R, AHENEEKSICRREMEONEEL TAETASREML ZRERE. 2~
4cell stageBTAHEE CHEEREDDAZLATEENDBANEERTH >~ 8~16cell
stage T 3 AT CABMICAERIRD SN, 4 HELBRAERIABICETLUAN, 10BME
STHERIBRTE 2L A TEE., norula stageBETIL. 8 ~16cell stageBR I HATEETH
oM. 1. 2AMOHRETIE5.0. 89.5% L HWAERERL E(Table 1). €3 F Y REMIC
BU2MEREXRIUAMRTIE, MEKIBI%CEVWTLHHERELEZEOEERIT60.0%T
BHEAT VW (Table 2). BREMIERAMBEDH 2 REH L LB E. 8~16cell. morula
stageT 1 R ETIN% DEERERLEN, TOROEERIIEVWTVWThLES FUBKE

_5_



WELIROEEE (J. Mamm. Ova Res.) 54 % 15 198 744 f]

WWHARTEWERETH - /= (Table 3).

REBEERIPBTNTRELUEBM#IE. 2~4. 8 ~16cell stage T BRFLKRBITESh LD
> 72/, morula stageT 7 HMIRHFET. BIELHIAELRATIZLHITE, 20k, REHY
MOERLLDBILKROAFERIBET LTV AN, BELZHMOREET CAEER LT 7= (Tabled).,
T, IVAREREIBEATREL LSBT, 1 HRETIBIRDEEREEEICTEST. 20
DETHEERIRD Shiedo=(Table 5). TV ARDT I AFESIVFENTORBRET
&, 1 HfRET. 8 ~16cell, morula stageAEFNFh2l.4, 100%DEERTH- N, 2 HHE
DEETRAEFRIIB LR d o (Table 6). REKOMBNERRETIE. 1 HRETIZI0% D
AHERTHY. SHEETHEBULOAELRDOh., THHRETHIL.2% L RFRBETH -
7= (Table 7). /. RRIIENIC7 HIEHREL =norula stagel A2 BAHELEAREDFE LB
MLT. 6HIDERREFEIHDZ L HTE(Table 8).

Table 1 Survival of rabbit embryos in gelatine storage medium

Cell stage Storage time (days)
at storage 1 2 3 4 S 6 7 8 9 10
No. by b
% aminad®® 10 10 10 11 12 12 12 10
2-4 developed to
blastocyst 2 1 3 2 o 0 0 0
% 20.0 10.0 30.0 18.2 O 0 0 0
No. of embryos
examined 20 36 33 1% 25 20 20 20 20
8-16 developed to
blastocyst 20 36 16 10 12 7 8 1 4
% 100 100 48.5 S8.5 48.0 35.0 40.0 5.0 20.0

No. of embryos

20 19 20 25 21 20 20 17 13 14

examined
Morula developed to
Wlasvoeyse 19 17 12 16 7 0 1 0 0 0
% 95.0 89.5 60.0 64.0 33.3 o] 8.3 0 o] o]

Table 2 Survival of rabbit embryos on gelatine storage medium
in various serum concentration

gelatine medium : rabbit serum

Cell stage
dx Stordge 0:1 1= 1:2 2:1 3:1 41,
No. of bryos
é;a;?L;g 24 15 13 25 11 10
Morula developed to
blastocyst 8 4 1 16 2 2

% 33.3 27.0 7.7 60.0 18.1 20.0
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Table 3 Survival of rabbit embryos on serum storage medium
Cell stage Storage time (days)
at storage 1 2 3 4 5 6 7
No. of embryos
examined 9 10 12 12
= developed to
2-4 blastocyst 6 0 0 0
% 66.7 0 Q 0
No. of embryos
examined 10 10 10 g 8
8-16 developed to 10 3 3 0 0
blastocyst
% 100 30.0 30.0 0 0
No. of embryos
cxanined 20 20 30 24 20 10 10
M 1 developed to
oruLa blastocyst 20 16 15 8 1 Q 0]
% 100 80.0 50.0 33.3 8.0 Q 0
Table 4 Survival of rabbit embryos in rabbit oviduct
Cell stage Storage time (days)
at storage 1 2 3 4 5 6 7 8 9 10 11 12 13 14
No. of embryos
examined 28 17
2-4 developed to
blastocyst 0 0
% 0] 0
No. of embryos
examined 13 12 19 5 5
8-16 developed to
blastocyst 1 0 0 0 0
% 84.1 O o] 6] o]
No.of smbryes g 39 o7 8 12 22 10 18 12 18 10 14 17
examined
developed to
Morula blastocyst 8 10 26 13 12 22 10 13 6 8 3 1 o]
% 100 100 96.3 100 100 100 100 72.4 50.0 50.0.30.0 7.1 Qo
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Table 5 Survival of mouse embryos in rabbit oviduct

Cell stage Storage time (days)
at storage 1 2 3 4 S

No. of embryos
examined Ej 10 10 11 g

developed to
blastocyst

% 33.3 0 0] 0 0

Morula

w
@]
o
o
(o]

Table 6 Survival of mouse embryos in mouse oviduct and uterus

Cell stage Storage time (days)
at storage 1 2 3 4 5
No. of embryos
examined 14 S
8-16 developed to
blastocyst 3 Q
% 21.4 0
No. of embryos
examined 11 10 L 13
Morul developed to
ruta blastocyst 1 o 0 0
% 100 Q (o] (0]

Table 7 Survival of rabbit embryos in rabbit vena cava caudalis

Cell stage Storage time (days)
at storage 1 2 3 4 5 6 7
No. of embryos 6
examined 9 14 8 14 15 1
developed to
Morula blastocyst 9 7 6 8 9 5
% 100 50.0 75.0 S7.1 60.0 31.2

Table 8 Result of embryos transfer

No. of No. of embryos Gell stamgs Litter
Anim transferred of embryos size
° transferred
1 10 Morula 6
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REROEFEEEBHICE > TREL TS Y. recirientDRB. BHEBW R LOERINET
279, MOAHEREERICTIMITZZLIERETHZ. ZFH . BAERI I > THOEFR
PHREL, ~WOMEBHITZILICI->TEZOERMERBELE. ZOXD K. AEROHES
HBIZRR BN, AERIE. HafezO HE L ARICHDstagell K> TEDEBERILKEREZNRD S
ff. Anderson. Foote’ 3 —MOEERET. UNMBEOERBEC S TREROECR
EOEIEABZAFEEIRBEINELBELTVWS, RERTHE. REHRD 2 ~4cell staged
GIT R AR 2 BB B VW T, norula stageT THAET 3 A F DhblastocystiCBAE LU RWEE
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Abstruct In an attempt at collection of an increased amount of
follicular ova, superovulation was induced in prepuberal, sexually
immature calves ( 8-12 weeks old ) by intramuscular injection of 15
00 iu of PMSG followed 5 days later by intravenous injection of 1500
iu of hCG. The ovaries were removed by laparotomy at 24 hours after
hCG treatment. The ovaries from one animal contained 70 follicles
above 10 mm in diameter, 13 follicles 9-5 mm and 145 follicles above
2mm. The ovaries from the other animal contained 86 follcles mea-
suring more than 2 mm in diameter. The in vitro fertilization exper-
iment using the collected follicular oocytes resulted in 58.2% sperm
penetration and 44.9% fertilization with female and male pronuclear
formation. The results suggested that ovaries from prepuberal cattle

have a hicher potentialitv for ova.

Introduction
Pre- and post-fertilization ova are important in gene manipu-
lation. Especially in biotechnology using bovine ova, collection of
as many early-stage ova of high viability as possible is an impotant
process. From one sexually mature cattle, only 6 to 8 ova are ovu-
lated even by induction of superovulation. Ovaries collected from
cattle at a slaughter house are utilized for researches of in vitro

fertilization, but ovaries from diestrous cattle usually contain an
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average of 17 follicles per cow. An average of only 8 ova are usu-
ally recovered%)

The purpose of this study is to increase the rate of follic-
ular oocyte collection by induction of superovulation in prepuberal,

sexually immature cattle. 1In vitro fertilization was also carried

out using follicles collected from superovulated calves.

Materials and Methods

Holstein calves were reared since birth under standard envi-
ronmental conditions. Two female calves at 8-12 weeks of age were
used in the experiment. Follicular development was stimulated by
intramuscular injection of 1500 i.u. of pregnant mare serum gonado-
tropin (PMSG) followed 5 days later by intravenous injection of 1500
i.u. of human chorionic gonadotropin (hCG)%) At 24 hours after the
injection of hCG, the animals were fixed in a supine position on an
operating table and laporatomized by a midline incision under general
anesthesia to remove the both ovaries. The ovaries were immediately
transported to the Laboratory using a container controlled at 30-35
°C. Oocytes were aspirated from follicles in accordance with the di-
ameters of follicles. After washing twice in the culture medium,
only oocytes with microscopically normal morphology were chosen and
used for the experiment.

Ham's F12 containing 10% fetal calf serum (FCS) and 20% bovine
follicular fluid (BFF) was used for maturation and fertilization of
the follcular ococytes. Ham's F1l2 was supplemented with 100 i.u./ml
of crystalline penicillin G and 50 pg/ml of streptomycin sulfate.

FCS and BFF had been heat-inactivated at 56°C for 30 minutes prior

to use. Frozen semen from Japanese black cattle was used for fer-
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tilization. It was rapidly thawed in lukewarm water at 35°C at the
time of use. It was diluted two-fold with a BO medium (Brackett

and Oliphant, l975)3£nd washed twice by centrifugation at 300 rpm
for 5 minutes. The sperm suspension was then cultured for capacita-
tion. Using a BO medium containing BFF, spermatozoa diluted to the
final concentration of approximately 3.0 x 106/ml were enwrapped

in droplet with paraffin oil and precultured for 5-6 hours at 37°C
in a CO, incubator with 5% CO, and 95% air}'4'5)

Oocytes from follicles above 10 mm in diameter were immedi-
ately inseminated. Oocytes from follicles measuring 5-9 mm in dia-
meter were cultured in vitro for 12 hours and those from follicles
measuring 2-4 mm in diameter for 28 hours. Oocytes normally matured
into metaphase II(M II) were inseminated. 1In vitro fertilization
was carried out using the above-described culture medium. Ten M II
matured oocytes were added into the 300 pl droplet and inseminated
with 0.2 ml (1.2 x lO6 sperms/ml) of capacitated sperms which had
been placed in the droplet. The oocytes and spermatozoa contained
in the paraffin-covered droplet were co-cultured for 15-18 hours at

1,4,5)

37 °C in a CO2 incubator with 5% CO, and 95% air. After the co-

2
culture, some of the ova were stained by the Tarkowski's method and
microscopically (x 400-1000) examined to divide into fertilized ova

with female and male pronuclear formation, non-fertilized ova with

sperm penetration into the zona pellucida and degenerated ova.

Results
The ovaries extracted from calf 1 showed remarkable develop-
ment and measured 6.5 x 6.4 and 7.0 x 4.5 cm. Table 1 shows the

number of follicles and oocytes collected. The left and right ovari-
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Table 1. The number of follicles and oocytes collected from calf 1.

Left ovary Right ovary
Diameter
No. of Recovery No. of Recovery

(mm) follicles of oocytes follicles of oocytes
10 < 30 14 40 21
5-9 5 2 8 5
2-4 31 12 31 18
66 28 79 44

Recovery of oocytes / No. of follicles = 72/145 (49.7%)

Table 2. The number of follicles and oocytes collected from calf 2.

Left ovary Right ovary
i t
Plomerer No. of Recovery No. of Recovery

(mm) follicles of oocytes follicles of oocytes
10 < 2 1 1
5-9 3 2
2-4 45 15 30 16

50 18 36 17

Recovery of oocytes / No. of follicles = 35/86 (40.7%)

es contained 30 and 40 follicles respectively that measured larger
than 10 mm in diameter. Thirteen follicles 5-9 mm in diameter ex-
isted in the left and right ovaries. The total of 145 follicles
above 2 mm that can be used for in vitro fertilization existed in
the left and right ovaries. The collection rate of oocytes amount-

ed to 49.7%.
The ovaries extracted from calf 2 were somewhat smaller in

size compared to those extracted from calf 1 and measured 3.2 x 0.9
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Table 3. The rates of MII maturation, sperm penetration

and fertilization.

Diameter Recovery MII Sperm Fertilization
(mm) of oocytes maturation penetration
10 < 36 36 31 24
5-9 10 8 ) 4 2
2-4 61 54 22 18
Total 107 98 57 44
(%) (91.6) (58.2) (44.9)

and 2.5 x 1.7 cm. A relatively large blood point (approximately 10
mm) immediately after ovulation was detected in one of the ovaries.
Table 2 shows the number of follicles and oocytes collected. The
totals of 3 follicles 210 mm in diameter and 8 follicles 5-9 mm
existed in the left and right ovaries, in addition to 86 follicles
> 2 mm in diameter that can be utilized for in vitro fertiliza-
tion. The collection rate of ococytes amounted to 40.7%.

Table 3 shows the rates of M II maturation, sperm penetra-
tion and fertilization. M II maturation occurred in 8 of 10 oocytes
from follicles 5-9 mm in diameter and in 54 of 61 oocytes from
follicles 2-4 mm in diameter. Insemination of 98 oocytes matured
into M II resulted in 57 sperm penetrated ova (58.2%) including

polyspermy. These included 44 ova (44.9%) which showed female and

male pronuclear formation. Fertilization was achieved in 77% of

the sperm penetrated ova.

Discussion
2)
Onuma et al.(1970) found different patterns of follicular

development in Holstein calves in which superovulation was induced
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by gonadotropin. They reported that an average of 43 follicles 2>
10 mm in diameter were produced by either 1500 or 2000 i.u. of PMSG
and that the ovulation rate amounted to 79% by administration of 50
mg of LH and to only 16% by 1500 i.u. of hCG. In a similar experi-
ment using calves, Seidel et al7)obtained, on the average, 46.5
follicles > 10 mm in diameter and more than 30 follicles 5-10 mm

in diameter. Almost the same follicular development was found in
the present experiment. Though the number of animals used in this
study was limited, the follicular responses appeared different.
This may be due to the differences in the lot number of hormones
and importantly, as suggested by Onuma?)to the nutritional and
breeding conditions of animals.

In this experiment, ova were collected at 23-24 hours after
hCG administration. Ovulation of one ovum occurred in calf 2.
This indicated that laparotomy within 24 hours seemed desirable.
Since it is our intention to collect follicular ova by surgical
extraction of ovaries without sacrificing animals, we prefer as
much as possible to avoid collection of ova discharged into the
oviduct. By induction of superovulation with PMSG, Onuma et al?)
obtained 79% ovulation by treatment with 50 mg of LH and 16% ovula-
tion by treatment with 1500 i.u. of hCG. A higher response to LH
than to hCG suggests that a combination of PMSG and LH may contrib-
ute to mcre equal maturation of follicular oocytes.

Higher rates of M II maturation, sperm penetration and fer-
tilization were obtained in the present experiment, compared to the
corresponding rates obtained in a previous in vitro fertilization
experiment using follicular oocytes collected from slaughtered

)
cattle ovaries}” This seemed to suggest that the potential activity
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is higher in follicular oocytes from prepuberal, sexually immature
cattle.

Simplification of follicular oocyte collection under fiber-
endoscopic control is expected. Experiments on cleavage of ferti-
lized ova and transplantation in a recipient are also expected to

further progress.
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Mouse embryos were cultured in vitro in media containing Act-D, PM
or CHX during the interval from the 2-cell stage to the early blast-
ocyst stage. Two- or 4- cell stage embryos cultured in the presence
Act-D developed to the 4- or 8-cell stage,,respectively, but further
development did not occured. Act-D at 10  ug/ml inhibited develop-

ment of morula. PM and CHX inhibited completely the development in
vitro of the embryos.
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o YANILEHEG CEMMFAERCE B E TEHEL ORNAE L EE 34,
LWHww S maternal mRNAWLL K AV NI EMBITOA TS ZEHHMoh CTHE (38
JUL 1978) o —F . T 2B LT 2~ SR, BTU LnkNAGO 2 — v
BEINBEIHLTLWS, UNPUZFOMABLZ>LTOMFE+ARIn T, kA
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in the absence or in the
: continuous presence of
, Actinomycin-D
o 6 12 24 36 48 72 o 6 12 24 36 48 72 0 6 12 24 36 48 72
Culture period (hr)
2-cell stage 4-cell stage Morula
B control B control
o M 0.1 (ug/m) M 0-1uk/nl) -y 0.1‘;;5 1)
g ® \ s Fig. 2 Development of 2-,4-cell
i . } and morula mouse embryos
05, in the absence or in the
2 $ continuous presence of
Puromycin
0 6 12 24 36 48 7‘2 o 6 l‘Z 2‘4 36 48 72 o 6 12 24 36 48 72
Culture period (hr)
2-cell stage 4-cell stage Horuls
i control B control
i W ll.l(m:/ml)u control
g‘ 0.1(up/m1)
ot \ . Fig. 3 Development of 2-,4-cell
i 0.10ug/m1) o5 and morula mouse embryos
) o i in the absence or in the
2] continuous presence of
Cycroheximide

o ‘6 12 24 36 48 72 0 6 l‘Z 24 36 48 7‘; 0 .6 1.1 24 36 48 7‘2

Culture period (hr)
BNA—EB984) YXHILIFOHFEWE, HAKFHES
Monesi,M.Morinaro,E.Spalletta and C.Davoli (1970) .Effect of
metabolic inhibitors on macromoleculecular synthesis and

early development in the mouse embryo. Exp. Cell. Res. 59,
197-206



M-7 (lsocage & Isocap)

HE

M Isocap DHX Y oy A IEH 12
HTT,

WAKIEA -7 L —7HRER
Mg TPX#L, PCHIY 2 1E%H
b FET,

Q IEIIII-:F‘%H‘\I-E?I

P T104 FRREPRENTHEL-4- 3
TEL. (03)552-4561

FIEREE (2
(REXEDHAMRA)
w4

- B 1™ ) B
EFE& FuE A

¥ R OXE7—~v—#HEnHEMHEHEICL > TaEx A
ELULWBIEMOF SHAITY,
(7-7-HOFSHIERTEMOFSHEAZILEA S ATV ET,)

OF SHEAAFEIZEHRL. IIBOERE. HEI0.
BIRMLIEBEHBLE T,
OHCGXI(Z. PMS G TEMELL (3 TNAYFE 7 82
FEREELZLEFITY .

s o e | BSIE B SPB0 S B, SRR, SplaREEE

D) T o e o e | (SPEFB TS, P, IPRER)

a 3% 107 —< —HEfr(A.U.) 207 — v —HfI(AU.)
007 —v —HA(AU.) BREAT

e e 2 B )ING IS h#E 3 — 19— 11
@ td"ﬂ%‘ﬁﬂﬁn 3(044)233_|39|(1{) T210




W ELE W Ol ¥ T

A
=

P
P

A

%

& 28 [

Hr

BZ%n624F 4 B 258 (1)
HA XK %5 8

P






b o\l

IVF—ER QRS

HARFEIN < % X * 5k >



»\Axﬂ—VCkH%%ﬂ%%W%@
RO T IO n T

Studies on ovulation in the explanted

hamster ovary
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HEY: WHBH ST 28MERE. SRIIRONBEMBOMEILARALXAT
W3, L2UL. ZOSRMERHEOBBICODVWTRVWEFHBTRVWELIZL . 2085
BB DOEDMBMAEER., £HEN, E2ZNLFELIOELORFFRESLATVE, 2
NET, FFREBEABHEZOBBCBLTE. THRONERCIFRAERIZHExhTEE
A BRER. HIRKROBRBE TSI AI ) —FY - PO0FR—2 KL T AN
BAHAHELBARBIZL WO EBUPBLBENREA TS, LHAL. ZhET in vivo
DERTIEAFLBEEIBOIAT. EMAETHK., F5RAI V-V U7 IFR-34KRHE
#IT#H 5 Tranexamic-acid %. JIRIC K VEBHICHBE I EIEMT. HROKEEE
# (Surface Culture) % F§ \» TTranexamic-acidi X 2 kP HSISH RO EH B LUV S5 2 3
=T IOFR- B L I2MBANBRIEELEOTEEICOVWTREERA L,

FE(ER D) BEREZWIVHUELLKBIEAS . #ELT3ELEBYEL -
TOHMKL L(AE 100~160g ) DRBEBET - NVFUNLRE - ORHEBEYAVWE., 5
RE.NLAAZ -2 BUEOLEBENICRRL. PBSHE#M A LRIt CNERLS.
FIRBEREUEBERITTEL B LE. 2048, #HEMEEH Y » — L (Organ Tissue
Culture Dish 60X 15mm, PN#&30mm : Falcon#t )ICAF YLV ABMO&HEE (100 nesh) %
B, TOLWKIRYBE. 20 LBW0%EHMELICBH LEARBCHREER
(Surface Culture) %47 /=. ##EiE. 95%air, 5%C0,. 37TCOLRUY T TCRHORK
(BEMDL0:00) ETITo k. Tk, HRBEIFASOMELSEIC L. TCHI99(H K#)
D 1ol 3. 0mgD TV - A, 0.1mgDL-FVE I, 0.05mgDF7AIJVE VB, 0.035
gDAYAYY, 1.9gDERBRY ¥, 0.I2ZDARVFRIALA YV EHEML =EM
TCM 199% AW/, in vivo W HBIWFBINLARARX -~ DERIEIL. BEHD0: 00X VKBTS
TS, FIROMUEFA L BIETHI 0 19:00. 21:00, 22:00, 23: 000 4 HBRX 2 {EL
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o (BB 2) IIRBEABAEER LORENS21:00L23: 000 2RBREEBREL 2. HH
Wik, A—@E»SHELE2EOBRD D H1EIRBGH TCH 199THEL THREL L.
BYD1MEE0.1%v/wIranexanic-acid¥ &AL =G TCH 199THIR L /=,

KSR (EBR DEZEFIRIE. 19:000CHH L 2B TOg. 21:00T75.0% . 22:00T90.4%.
23:00795.8% CTH Y. PEOIBIE. 21:00T1.90M8. 22:00T1.76/8. 23:00T3.96@ T -
T. in vivoll BT PRI MM D 0: 00 E T WD h CH RS X CH BT H ML
2o U L. in vivoll BT AF MR »S O FH PP OMEMIC N2 2. B D
o, (EBR 2)E3EHWICTranexanic-acid% 0. 1% FIM U &R, 21:00CHH L =50
BOPEFIERIT25.0%. PEFRBIL0. 5@ TH Y. 23: 00 HWH U R RDOPEIIRITL.6%.
PERBIE 1.8 TH - THREIH UTHERRETERL. HHEAHERAIZED LN E.

Table Effect of tranexamic-acid on hamster ovaries
explanted at 21:00 and 23:00

Time of % of No. of No. of No.of Ave. No. of
tranexamic-acid ovaries ova
explantation in medium ovaries ovulated ovulated ova/ovary
0.0 12 10 24 2.0040.78
(control)
21:00
0.1 12 3 3 0.25%0.12
0.0 12 12 46 3.88L0.61
(control)
23:00
0.1 12 11 19 1.58%0.26

Values are meantS.E.

MR 100 LASAERIOBHEIFPRICIBZ 2 HHARD 5 h ko AN,
21:00 AR D SR ITHEFI AR D S hE. UAL. SIREOHANEZ 521:00,
23:00D BF B ) B M - Tranexanic-acid ¥ HmMT A L i k- THMAMBMZhE, EOD
PHERIE23:00& V2100 < BDShE., 2hbDz b, HBICET2RED
BBEILRTSAI ) - HF U7 IFR=—FIFHEALTWBZLHEMTSH, 2. ERH
BRI EEHR T ESAEBENIAL ML o &,

FEHE R

1. ZERE. HNEEA82). NARA —DENERIFRIS OHEII. RERMEE. 28,
200-204.

2. Espey, L., Shimada, H., Okamura, H. and Mori, T. (1985) Effect of various
agents on ovarian plasminogen activator activity during ovulation in pregnant

mare’s serum gonadotoropin-primed immature rats. Biol. Reprod., 32,1087-1094.
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Roles of cytoplasma for fertilized ova cleavage

— by the use of two-dimensional electrophoresis
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BEFRBARLRATMERAREHE, HTFRESHIRE
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By B, EEOEGNICET A« DMADIIEN, £ MEBHE S DBBD SIS TP DR AT LE &77
2TOBY LL, HEED~YY ADRMTIE, HELTH 2MBPTHEEETE, 1WbY5 " 2 - cell
block " LWV SHRMBHE SN T B2, D" 2-cell block "2, EDTADFMICE - THEBSh 5% D5,
TOVEMBFERBETH O, "2~ cell block " D FERIZHAIERIC & > T, FOMEIC(T SHhDEE % & 7-4
eHTHBELHERSNTU B, £ TERGEIZ, “2-cell block " (CBRT 2 MINEER%E, —KITESKE
BERWT, 2V GBS —v, BRU, ) VBRI 8 — v K0T LTz,

#ik D ICR-sle ¥ U R, ROEIZIEINIME B F)/E 24 ReHIBRIC, 410 2 MIEIHAORIS 48BERIRRIC, TR/
NEOERELL, FEIZHEIRIL 0.1 % hyaluronidase (& 7'~ ) &4 BWW 5238 BCOl EAIRL 268 £ L, HE03,
108 #M ethylenediaminetetraacetic acid disodium salt ( EDTA , ¥ 3 ) G4 HEMHIC THEE L, &
B 50 - 65D IR IRERHIC HEMRE T BIER Lrco ZUTEBRIKENICIZ, B35 2 MELHRONEE, kO EIZREIN D
B LT 2 MIBHA & 70 o 2 IR (B3 2 WRERHAOREY ) | SR EISIAESR 05 EDTA (CT R LT 2 MR & 75 o 7
UpEf ( EDTA 553 2 MIRRAAREE ) D 3 BRI 7o, KB 200/EDINL, 50 #Ci L-[ ST methionine ( 1000
~1400 Ci/m mol, 7 ¥ —=:+4), [**P] orthophosphate (T ¥ — 3% 4) I T, k4, 3 BEfEREE L7, 3
BRRGRABELR  RABRBR U, 20 11 D lysis buffer 2NZ /oo “RTTELkENEIZ O’ Farrell DFEY 25 %, —
KIC B (C polyacrylamide gel (C k37T 1 A 7 B A%E), —“ITEBIC SDS slab gel U/, FViZ, kB
%, REEEL, ZEL, AMOBEAHE, BEREE Lz, [*°S] methionine T~ L4 micl LTIE, 2
@EER, ENLITNING (New England Nuclear ) I T 305 fij#E &5 L7,

fER 1 in vivo R (B4 2 M0 ) & in vitro & (353 2 MHFAASN & EDTA K23 2 MHRA0) OS2, #
YINTEBNE — (A DWHRIS B I BRD SN, & SIC, 3 2 MEIRISNC B0 Ti3, EDTA
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2 MIREAIR LB LT, 227 ORINB KON H S, V) vBRIL 2 277 (B0 T, in vivo R & in
vitroREDMENTIE, HEEEMRDOBRERMANBITT S 2 /vy 2D SN, 153 2 MR & BRs 4 v o3
JEFRDHONIE Mo T2,

%% ! Luthardt and Donahue (3% IRE IO FAHsIREED FRHED < R BiTL RS0 2 553 U, Fdk L7 2 Ml
B A [H3] F I OV TUUEE L2RER, 13 EAEDIIN 70 &Nz T En S, 2 HIREITRAEEEILT 200 icEB
TEA75< & GDNAGHKOFHLATRETH D, “ 2-cell block "BDNABEDKRIND 725 TSN T EZER U, £
LT, EDTADHANHERRINC o 5 fERREIAZ, 1 MDA S 2 MEIHAD AT CEZICERT 5 C L
SN THDY, 2, SIHEREIC B 3B BEXD A v&> Vv — RNADO—EHER(L ST B BEEEY & —3 L
THO,"2-cell block "IC BT ZHMBERFOREE A SN T 5, 9TIC, bhbhid, EDTA%X~A 704 v
V17 a AEEROT, BERDERBINOMIENEATS T EICKD, “2-cell block "%k d 5 C &
CEOMBARDDEEREEZRE LT,

COMIERF (B LT, Muggleton-Harris 5(3%), F, v XDZFEI0 & 503 2 M BRI T HAMCEOH L
7o MF, =9 2O Mg HO—E %, £ NENME, vV ADZIEIBDOMILE~NEAL, F /2 Gulyas 539, F, E MF,= 7 2
DIAEINEHUARLE S, "2—cell block " &R L, FEEASET S C LIC LD, F, EMF, OMTOMBE ER
DENETRR LT 5, &5, bvbhid, kO EIFEI0 0 MIVE ~E 8 2 MRS OMIRE %, v 70/ Y27
Ty Ulcd & F 7, s 2 MR HIER D BIBRA B30 2 MR HAOR D EIBR & HIRLE L7 & &, “2-cell block” A&k d 5
&K, RN RERROHLI 2 AIFIHAIN & blocked 2-cell FIDMIT & MR E ERND AR % 7R L7210,

Z LT, ABD 807 G — QT LD, hCGH 5 48R D 553 2 MIfE SN, B 15 2 Mo
(in vivo&) LB LT, 2 /7 D Rinds KOOSR 5170, & 51T, blocked 2-cell ICBTiZ, HHHf2
MERAIIC RAN LT B, 3 FE 30000 IHIIC—HD 2 /87 Z5RdI-03, T Flach et.al W s LT
B 1 MR S RIHA2 HIEHAIR IC 3R 5 227 E—H LT B T &KV, in vitro RiCE T 2 HIFLE D F#A
B LD 6D EHMT Ui /2, 207D Y VBRALIZ, * 2- cell block ™ ICRFA T EHEE L,

FTEXHE: 1 HRBM - f (1985 ) IHERRIESE. 111 164-168.

2. Goddard,M.J., et.al. (1983 ) :J. Embryol. Exp.Morph. 73:111-133,
3. Abramczuk.J., et. al. ( 1977 ) : Dev. Biol.61:378-383.

4. O'Farrell, P.H. (1975) : J.Biol.Chem. 250:4007-4020 .

5. Luthardt, F.W.,et.al. (1975 ) : Dev.Biol., 44:210-216.

6. Suzuki,H.,et.al.(1986):J.Mamm.Ova Res. 3:78-85.

7. Luthardt,F.W. (1979 ) : Nature 282:102-105,

8. Muggleton-Harris,A., et.al. (1982 ) : Nature 299:460-462.

9. Gulyas,B.J., et.al. (1984 ) : Dev. Biol. 101:1083-1084 .

10. SRRBKNE - fth (1985 ) : EEDHWDHA. 134:1083-1084.

11. Flach,G.,et.al. (1982 ) :The EMBO Journal 1:681-686.
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Necessity of cytoplasmic change in mouse 2-cell embryos.
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(BEY) R AQKEFMZE» S IERT 2 & —HBORKRIRVL T, FEAEH 2 M CRERE
L35, OB B “in vitro 2-cell block” &MEN TV S, ZOFREELIFIOHEKT S
FRHCEBFELU TR ZEh o, SREORIMFEE SN TV %, AMRTE. KBEELCL KD
BN, B RUMREBSREZRHO T OREFS T 3007, RUMREORS 2HANE,
(HE) BT = o, BREBLEEZRIFRFEE UTIRE., I IROARBE U TBEC3F 2 AV 2.
RO 4 BB . PMSG 5 IUL hCG 5 IURABHFRIRIIR TG 35 2 &2 & 0IBHIIR L L. h(G
RERIGHETIRIPU 2. 37 ASOICREEX VIR U AR LR T2 & OWhittentEith) 2 T4
RIERITo o BAERCRETE2GBROEERIEEE UTSRE2HIE L. SHINEERICHU 2.
ML McGrath&Solter@ AL &k k2 ¥4 P ISV Y BE LI FR2ETHEPES-
buffered WhittentiD/NEIICERIEL &5 & T 3R IGHRREEL K. BEHERY b (ERH
B0um) EEr#% « FAHENY b (BEREI5m) KL VEELUR. BAOTHERSET TRILSIEL VT
BEAVATIAPEUTEEL. W) GRRHEBRIFEEY YV —L0505) L0, o UDHBEL
RIEOHIFEFNECTAHV AT IA M 2HR#EIE 3R L VBLEA LR, SilEERED. —&
DEVEE 1 BRI T o f2 o BFRESBWCH U VIECB UZ 22 S X D% U, Vhittentite
WEYSHRMIERLV ke NUATIAIORHOIH AL F TSP 2HV S EBBHEER UELRAE
T MEEOBHD T, COMEILY. MREOBRERRLIT>R, BRI, URMECER
BHMSET T1T o k2o

(BREBR) FRRBOERBERLR 1 E DR, BB LS MEERERRIEORER A 3
& BHETHRBORKICK 57, MREOHKXT 2RHKDBICRTHINEREEDEL. I THIITH
ERZPROZEDBDDP S, DF VEOREMITHHECERMENTEY . £hLICROEBFEELERR L
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EVDZETERVIEPDONS. THW, FiiZe ICRIIEED 72 AL, ICRI%ZE ICRAFIE D & 7
L0 2R EA TRET Z3ERE V. TREHYAT IR M CHHFELREREOZETH
EMEPRENRIERRET S, DF VRIICWBTFET 2 RAECLHERYED. ICREREZERNE
ERREUTVS, —77. ICRIETD 2Hfaiin 158/ T % & RICHEBIICET 22 &0 o milgiA
DS 2HPBERC D THRICRASHOEILBEU A2 ERRET %, X TATF—VDiES fMNE2
|CREEICHSHE U T DM EOREM EXR 2 IRIEECIEORSHMREZIL2ANE. Rhohh i L
BY. 2HHIAEOMREO G BFEEM EIRBEV. 2O &, Fitkii» o 2 MEiiicidico
N, SIRECELPEUBZ ERRUTV S, XU AR OMEEL & 5 XEWE.
Muggleton-Harris®® Wk > THIFMIN TV S H. ZOMBERER. SHOMEEBEOERED
BEZT. BIITEMBFOEEYORETE VI X0 . Bikiih o 2 et » i TR, B
FERZRASDPOEALDEATEU S BHEVD ETHRAEBLEOERESTVREWVREES D,

Table 1 1n vitro development of embryos in the Whitten’s medium for 5 days of culture

Cultured Cleaved Beyond 2-cell- Reached the
embryos?’ embryos®’ stage®’ Blastocyst stage®
[epiro! 54 51¢ 94 3( 6 1( 2
Fy 85 855100; 84%99§ 772923
Reconstituted ]
c%toplasm nuclei
X o 2 18 21 Nigh 817
1
F1 ICR art 33( 70 29(87 20(61
F1 37 24¢ 65 21(88 18(75
Cytop}asm transplanted
cytoplasm embryo
toriciear Fi % 97 20 81 ) 1.5
-cell F1 27 27(100 20(74 9(33

4~6|§I®E{1’§’;‘€§ﬁf2it&)ﬁ:%®o JRRIEC &K 0. BIFRRCETOREBENA S WD, BIF
AF—VRIEE3HE. 4HH. 6HEWKHEU 2.

AR T, BEERE. BIFETE. AVATISAEREY A M TIA REBBFATE
THBLS DULBERERT .

b)2HRIDEET. iElE U RKOK. » - IHE. BRERIT ZN—EY b,
C)3HMDIFRT. 2MIEIAR A TREUV KO, >, FIRIU LT Z3 -8 b,
)5 HFEOERT. BRI R ->2EOH. »-> Wik, SIEIU TS 3-8 b,

REFERENCES

1. Whitten, W.K. Adv. BIOSCI 6:129-139 (197 0)

2. McGrath, J and Soiter, D. Science, 22 1300-1302 (1983).

3. Muggleton-Harris, A., Whittingham, D.G. & Wilson, L. Nature (Lond.) 209:460-462 (1982).
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Electron microscopic observation of bovine embryos — I
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HIY - ASTEIIORBICOWTIE, FBETRE L O SRERIIN & m g L LT, e & NS BRI a0
EPNSOPALNS (1 -3) . LipL, SIOERSRIIRE S MHSEOZEcOWTE, F25Hicidsst
STV, REIFHEIZ DEEFILPCLE D L UGHISW L OTHEH, SHNE S THEIomES
B LU HRERIER A SNUA TRREZEALICOWT, BT TS S BB R A 057 5.,

Tk RO AT, A TR 7 HEICHRIN L7529 (10{ELLE) 272756123 %22 — L TILF
t RT2H5E (5°C) FillE L7etk, 30501 Millonig o) EEEA (PH7.4) THEL, 56121 %P9RsbA
AZILTLEHE (5°C) HEE Lz, Z0HB71 b o) —XTHUKET, TRVEgICEEL, LS
S70 b =4 (SORVALL MT-1) ZWCEEUIA %k LS8R ET3EmEE (TEM, HITACHI HS-9%!) C#iE
L7z, —F, SERIIIOSEElE, RIME10%D27 ) v —IL % & PBS CUBEL, 0. 5nl8EHHR
—ZOOT, 7T ITLTY) == (FAYY) THELR, BIREFRPICH 6, ARRELZ. RifgI R
FHEIC X D3TCOmSHICA b —% 1 HTERFE L TITVY, ZORHESIOSE & R LT, TEMTH
Bk,

HRB LUEE : Flfiosy s, ERmsc X 2B CIER L BbheiEE TEMTEIERT % L, R&
ZAHIRC 2 E8D microvilli HTEEL , MBfEOEEGEN tight junction & desmosome 757%c% junc-
tional complex %KL TV (K—1) . I haY KU TSRS 5 \WNIIIRIC, MIRPICRAEL TH A
IIE2 ) AT REENBER S N . WHIRBEOMIRI TS, S b Y R PIESREERIOSE & FRRICHHE L T
BY, MRHDIZIZKREL T4 Y - A&, FoPHIRESES L UREERIRIC I 2 BOMRE S,
AL, ZTROHTHE LRI L T, RICFHIRIBRUCOWC A5 &, B LM micro-
villi ZE<SFEELTED, ZOMBIIEBRFEERRICZc 5 Lo L Bbhv:, MMz rar k762
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-1 RESFHR junctional X—2 @HERRN. REEE3ZTC
complex (REI)  x 40,000 WAEEK (D) BLUIER
ZPEER (N)  x 7,000

<AL, FRHPEREDIC L IZEHRLTOW AL BRI I . 2ROMREZSESBE IS, Rk
g % LE T 7w S IBbhue.,

RIZ, SHERIROBSE, FEFSEMES TR L CIES LR R L T L b BRI T, R
B L UHIBIPAY NS E IR S AU R SN - 7, husxt L, 2t L/CEIERMIR Tl FIRERRBREL
HIBIPY NS B LW A LB S e (K- 2) . S8 FE e L, MiRma b ot
LTWaL0LEb 6N, ZOL I %EERTIE, MRPVNEEIZZ < DEETEBLTEY, k<ikshar

R 721327 ) AFHEED R SN Wb DR poTz, LIchi->T, 43250 % SUERtiE L 7- 58 DTBRERTZL
LT, ERERSEEE T, SOmICBESRYD , £ OMBMIEA NTE IRV RALDEEZ L
nr.

e - AREERIC TSRO L UGS BIR \ V27E oK RERER RS, & N HER| IR & pE
i (e S [RVA B S

FETHR

(1) Flechon,J.E.and Renard,J.P. (1978) :A scanning electron microscope study of the hatching of
bovine blastcysts in vitro.J.Reprod.Fert.,53:9-12.

(2) Linda,R.M. and Trounson A.0. (1981):Structural changes associated with freezing of bovine
embryos. Biol. Reprod. , 25:1009-1025.

(3) Lehn-Jensen,H. and Rall,W.F. (1983) :Cryomicroscopic observations of cattle embryos during

freezing and thawing. Theriogenology, 19:263-277.
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Effect of Insulin and Hydrocortisone

on the development of mouse embryos in vitro
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BE : BERFOZEBFORECBIARNVEVHOBRFICOWTIEHHRBIZEh T W
W, KRR, 97X T £ in vitroCHBLALHE . BEBICHFICKRLEVR2HEML
ZLTHLMBBITRET I L LB RLBETHIEEE2ZOATVWE W, LA L, &
f.BRTOMPRORECHTERAF 04 RKRNVEVEBAOBKF D Llasulin DL &7
F—RCHTIHAATbh IS h) . MHRELRVEL LOBRSBHESIA L &
IR ->TEL, AMRTIZ. 27 2OWMBRAEICE T 2 Insulin X Hydrocortisoned Ry
RiZOWTRE 2T 7%,

K& : ICRRAEBE <7 2 PMSG B LT hCGH10i. u. 2 ASRS BRI Tl P s 51 L
hCG REBRELCARRBBE IR LARES YR, BROBD LN LD % hCGHRE5 49—
SIERE®IC 2B : MEERECTEIRL 22, BMOC-3% 2 E@iE L LT, #hics
Insulin® 0. 6x10-7M, 1.5x10-7M, 3.0x10-"M (2% 2 & S ic@ ML 7. Hydrocortisoneld
Insulin 1.5x10-7M #fn L 72 BMOC-3% {2 1. 5x10-¢M, 3.0x10-2M, 6.0x10-°M (2% % k 5 iz
BEMLL, ZhZNDHERBH 1 DY 720 210— 160 2 MBHIE* AN38C, 5% CO.,
95% ZXRBASMT THRLUBBMB S CRAELBELL. 8. BEIIRME 12080
2T,

BRBIUER : Table LIZFT LI hnsulinfiMEDORBBE TCHORESRIZ. HR
X, 0.6x10-7M, 1.5x10-"MT 90.9%, 84.8%, 92.6%% m L7245, 3.0x10-"M@EME Tl
2.2 EORELDLEWRERTH -7, THED 3.0x10- ML EF/EMT 2 L2k D
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REVWHEINILDLEZLNE, BHEPONyF U7 LRI, £ FN 18.2%,

6.5%, 18.2%, 15.2%T & -7z, Hydrocortisone@mMEX (Insulin 1.5x10-"M) TiX. AIE
A% ndb oo 1.5x10-8M, 3.0x10-8M, 6.0x10-sMTHrElE T, 2 £ 88.9%, 96.4
%, 100% FEAEL . 2Ny F 7R TIE 1.5x10-°M, 6.0x10-2M HMX T 33.1%, 35.7%

EHRHBERB LY hsulindAOFE MR LD LEWEEZRLLE, Ny F Y 7HRORELCBL
T InsulinZ 7213 Hydrocortisone HME TIZ. WRER LD L RWHmA RS, L
DT Lhs ., REBRIZBEWT Insulind LU Hydrocortisone WMIC X 2F L WRIF LR
DohLhot, BB, BEBOEKR - Y BRNOBRLCOVWTRBRERAPTHS.

Table 1. The effect of Insulin and Hydrocortisone concentration

on the development of mouse embryos

Insulin Hydrocortisone No. of No. and (%) of embryos developed to
(x10-7M) (x10-8M) embryos
cultured 4-cell 8-cell Blastocyst Hatched

control 99 93(93.9)  90(90.9)  90(90.9) 18(18.2)
0.6 - 92 83(90.2) 78(84.8) 78(84.8) 6( 6.5)
1.5 = 121 118(97.5) 112(92.6) 112(92.6)  22(18.2)
3.0 - 79 68(85.3)  58(73.4) 57(72.2) 12(15.2)
1.5 1.5 27 27(100 )  25(92.6)  24(88.9) 9(33.1)
1.5 3.0 28 28(100 )  27(96.4)  27(96.4) 3(10.7)
1.5 6.0 14 14(100 )  14(100 )  14(100 ) 5(35.7)
EFRXHW

1) Niehann,H. & Elsaesser,F. :Evidence for estrogen-dependent blastocyst
formation in the pig. Biol.Reprod. 35, 10,1986
2) Rosenblum, I.Y., Mattson,B.A. & Heyner,S. :Stage-specific insulin binding
in mouse preimplantation embryos. Devel.Biol. 116,261, 1986

(RlTFE —MREAFK A 60440019)
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Effects of mycophenolic acid and xanthine on develop-

ment of preimplantation mouse embryos
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B# : IMP dehydrogenase® Specific inhibitor Th3 I 37z / — VB, 77 =2 DRIATFICE
WTHISMIEOD NAAKEMET 5 1) B, WES I~ Y A MMROREICBL I 137 =/ — VB
DB ENEEEZAOTHREL, 17200 2 MBI moMigEE L cEtBhiay - —VEEDRK
BrHT/NCE, BLXOug /MTIE T a 7 =/ —VEEORIRHS 8 MIFSHIDE ¥ & BEZ /s h R~
ORERMET 2 LBELI D, ARBTIX, v 7 AMMIED 7 ) » B RADHEIE2H~BENT, 7
P IC 2R LET a7 2/ - VEROVEREREZREL, I56IKFHL Fricd 3AEHEICONT
ME 2 INAT,

TiE EHFIMAE L7 B6 C3 F, W% CD— 1 & XA &E, h CGrESH20EEE T 1 MIRIAK 2 £ L
120 GROMEEIL, whitten HiHIZAVTITC, EKH5%CO, ORHFTH-1 2 2372/ — LB
(Sigma 8L F+H > F > (Sigma)id, 0.INKERILF MY v & KBTI BICEE#~FML, 0.1N
SEBRTHAIL 7, BEEOBE X, 2455 MR CHILEME T (X 200 — 400 ) TT -1, HEEICHKE LI
FER fED — IR LRI IR I RE L, (P DFEREN 2 RE LT,

BRBEIUVER | 1MRPEOFREICBLIZT a7 — VBB (0-10.0ug/n ) DEEIL, Tablel
WWRUT, TRNTOREXKITEBWNT 37 2/ —VBEIE, 8136 OV 2 BR%) 2400 U 72hs - 7003, BE#E72
Rl 31T 5 RERID> 5 ORI B IC 0> 1 TRAEBESRG AL 01 1.0 pg /D IEEIXTE D E5 HIHE
FEHLN, REDEMICE 78> TREKIIFD Uiz, HEIGHHICHIT 2 BEERIBER~DRIZS 5
ITEL S, NRBODM%ITHL T 1.0 ug/ D EEX Tl4%B B BIB2 R L1263, 2.5ug/ M TIZ$N
TOMDBEELUIZ0.5ug/ "D a7 2/ —VEIL, BPEERIEE COREICIZHE LD -1z, BEER
DFERD5,0.5ug/ ML F1.0ug / X THRAE L ZHEBREOD/SL &b —EIIFAFETS T EHTA
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Table 1. Inhibitory effect of mycophenolic acid on development of
1-cell mouse embryos in vitro.

No. (%) of embryos developed to:

Conc. of No. of Morula or Late
mycophenolic embryos 2-cell 4-8-cell early blastocyst blastocyst
acid(pg/ml)  cultured (24 h)” (48 h)" (72 h)° (96 h)Y
0 36 36(100) 36(100) 36(100) 34(94.4)
0.8 36 36(100) 36(100) 36(100) 33(91.7)
1.0 36 36(100) 36(100) 31(86.1) 5(13.9)
2:5 36 354 97.2) 35(97.2) 14(38.9) 0
5.0 36 35(97.2) 35(97.2) 6(16.7) 0
10.0 36 35(97.2) 35(97.2) 0 0

1) Culture periods.

Table 2. Reversal effect of xanthine on development of 1-cell mouse embryos
cultured in the presence of mycophenolic acid,

No. (%) of embrvos developed to:

Conc. of Conc. of No. of Morula or Late
mycophenolic xanthine embryos 2-cell 4-8-cell early blastocyst blastocyst
acid(pg/ml)  (pg/ml)  cultured (24 h)’ (48 h)” (72 ) (96 h)Y
0 0 36 36(100) 36(100) 36(100) 34(94.4)
2.5 0 36 34(94.4) 34(94.4) 13(36.1) 0
2.5 6.3 36 35(97.2) 35(97.2) 28(77.8) 0
2.5 12.5 36 33(91.7) 33(91.7) 29(80.6) 5(13.9)
2.5 25.0 36 36(100) 35(97.2) 34(94.4) 28(77.8)
2.5 50.0 36 33(91.7) 33(91.7) 33(91.7) 32(88.9)
2.5 100.0 36 36(100) 36(100) 36(100) 33(91.7)

1) Culture periods.

Nz,

2.5Ug/ M7z —VEEEE FITEBIT B33 F oD 1 MEPIEOREICE LTI HEIZ, Table 21T
NUT.6-3ug/ MDF o F L I3RERD 2 I EIERIE~ORAE 2B BiICEDHIzH, BPRBERE
DHEIZ DRE TIZA SNEH» 572.25.0 g,/ mD ¥4 F L IBRPEBIR~OFREICEE SR 2R,
ILICREDEIMNCE § 72 > TREFRIZ LR LT,

FH L F L BT EIN LTSS, 100ug,/ w OBES CIXFRIEE CORFEEICT L THEIIA L
NEHh -1,

ULDHERN»SG, 2272/ —VERIZ~ Y 2RO 8 MIBHLIBICRERENR2ZTRI L, 8LTFZOD
FHEZRIZS 7 = ORIATTHF YL F UL >TRETZ T EHBRINTK, COFH 2 F UHRIMICE AEIE
1, ¥ ZYPRRICET A5 7 ) 7EID xanthine — guanine phosphoribosyltransferase D& | % i%
RIMEOHFEZRBEL TS,

X # 1) Franklin TJ, Cook JM(1969) : Biochem. J. 113 : 515 —524.
2) Hoshi M, Yuki A (1986) : Japan. J. Anim. Reprod. 32 : 147 —152.
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Effects of some factors on early development

under low osmotic pressure in the rat embryo

PR, WiER—. EHRET. AEET
Masao ITO, Ryouiti HASHIZUME, Eriko TANEICHI and Ruriko MARU

HAKFERF AL FHE
Dept. of Hyg. Nihon Univ. School of Med.

HEY: BWEFR. ~NLRZ2-BLU5» b 0RH 8 M T oA ERIC BV €, BEROBEEL
THaTit&-T, SYEHECRBRT cCREISHET L 2#E L. T, 1900-osmol DFBEFE
T4 MR EHBRL. W0BRIROINTFERBII~RTF S EIDHIIL. BRI L > BN FE
RANLERTETE2B T3, Lol, ZOXIREGNOLMELEL KRB ERBENPTFOMHRE
KRETEAOABIEF ITHcH Y, 59 b 0 2B FOHAZHEIN T A RBI T cRE 8B 2
RORRBEILEZORFENRULE L 2D, 40EIE, HBESHCB 2BERE, EHBEOPH, 73178
BIUVEDTARIMOFER Y, BREBE L hoEELEE > OlEME OV TR Lo e+ 2.

HHBLUHE : DEEEY; SDR5y b thY., 4ELSTAFLEE 3 s AT eMETL it
AL, HRRIVL TR A7oRECIYIELW RS RIS E MG L. AEEET |5
23~26°C. 1BBE50~B0%. FEHHIZ 6~20BF X OB X Lic,  2)IEONDIRER ; 23T L 2 SHHE00
TRL2THARFNERDbOTH 2, REHHOR A7RER L LBHATE L, EMROAEC LY
ARRMEL . R (5 L G, ol oM eepinic LpmT ¢
ENENIVENSBRIM L.  DEEEB LV — Pom——

BB ; HEWIE Biggers(1971) W HA nOsm stage 4oy g-cell d-cell B-cell Mol. BT, De.

L. BhEROERCHLTREE, pH, , 27 "7 32, 19, (86)
NaHCOs EE. Ca, Mg i, 7 3./ M# LUED eal]l 10 ( 3'9) (28%5) (667)( 3.9)
TAVRANR & O RAT R - e L bl 0 2 O 08 (B0 1% (1 (29
WHE L. 550 CHERGANTEMIC S g dcell 66 ) @ (af) (e

%, X b VM(35X10mm) HEL., 0 L&FE Amino acid: glutamine,phenylanine,methionine,isoleucine
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Effect of NaHCo, concentration on the in vitro cultivation
of rat ova

JERE I LIAZLTC O, 5% ZeK95% 2 L. B
BE 100% . EEES7°CTREE L -, B sk

No.of

ava After culture

mOsm  NaHCo,

LIRFOUARBIEELFX 5L XN TVWHER
oWt BEEAEX TRHELEBRARB LV
Bliwm L7, [UEBESHTDO, BEOFE] O,
REE 5~ 0B TH 2 XY EHOKMEDH
ARHEATRIFRREEERL, BFOKMH RS

A~DEE R I RV27000sn DRFE T 2BV T
H18%B DIV BRUCRE L. [EXEBY —¥
REOFE] 190m0sn TIHEHRELI10%TCIEED
HERALNT, t20%BBOTRERRIETLE
23, 270m0sm T2 +10%. —20%C08BNDFRE %

Rl [ Ca Mg IREOKE] &% clziftfia~a
RERRANIEO2T0m0sn OBRBET KBTS,

Ca Mg Z¥RANL 2RV ITI224. 4B DI T3 MRk
~FE LR, (73 BIEMOME] 1900s 5
WT, BSA 0—HE7 I8 (Furv 7;:-:
AFFov, fyE4YY) KEEX
e A De-cel IIF DIRBII~DIEFHKIL66.7% &
BOTREFRBETH o,  [EDTARIDOE]

180,270m0sm DWW TR BV T HEDTADERIMC & Y
RERIIHEINZH, 270m0sn DEBEIIHBVT
HEDTA 50 n/ml DIFHNC & Y 39%D4-cel 198F 254

o

Rate

W7 7=,

™M) cultured 4-cell 8-cell Mol.  Bl. _ De.
5.1 54 26 8 10 2 8
(48.1) (14.8) (18.5) ( 3.7) (14.8)
1841 53 17 11 18 7
(32.1) (20.8) (34.0) (13.2)
190 25.1 142 17 1 34 56 34
(12.0) ( 0.7) (23.9) (39.4) (23.9)
35:1 39 1 6 8 18 6
(2.6) (15.4) (20.5) (46.2) (15.4)
45.1 52 32 8 2 10
(51.5) (15.4) ( 3.8) (19.2)
5.1 40 2 16 8 8 6
(5.0) (40.0) (20.0) (20.0) (15.0)
15.1 49 18 4 4 12 1
(36.7) ( 8.2) ( 8.2) (24.5) (22.4)
270 25.1 41 10 21 4 6
(24.4) (51.2) ( 9.8) (14.6)
35.1 53 17 n 11 7 7
(32.1) (20.8) (20.8) (13.2) (13.2)
45.1 60 36 20 2 2
(60.0) (33.3) (3.3) (3.3)
190mosmols 270mosmols 270mosmols
(%) | 2.9mMol,CagMg 2.9mMol,CaaMg 0 mMol,CagMg
80 4 804 80 4
80 | 60 | 60
40 40 40
20 | 20 20
B Mmuobd B M 40D B MY4D
8 8 8
B: Blastocyst M: Molula 4-3: 4-8 cell D: Degeneration

Effect of Ca,Mg concentration on the in vitro cultivation
of rat ova

Effect of EDTA on the in vitro cu]tivétion of rat ova

BRAEF L LRIBETEERTH S, e s No.of AFar calture
m ova
Effect of 0,content in atomosphere on the in vitro cultured 4-cell 8-cell Mol. B1. De.
cultivation of rat ova 0 142 17 1 34 56 34
ot (12.0) (0.7) (23.9) (39.4) (23.9)
0.0 After culture
mOsm 0, ova 10 54 14 24 16
(%) cultured 4-cell 8-cell Mol. B1. De. (25.9) (44.4) (29.6)
5 101 4 1 46 41 9 190 50 72 15 24 33
(14.0) (1.0) (45.5) (40.6) ( 8.9) (20.8) (33.3) (45.8)
190 10 121 2 5 37 52 32 100 52 9 23 20
(1.6) (4.7) (30.6) (43.6) (26.4) (17.3) (44.2) (38.5)
21 193 1 19 38 62 62 6
41 10 21 4
(5.7) (9.8) (19.7) (32.5) (32.5) 0 (24.4) (51.2) ( 9.8) (14.6)
5 56 9 19 5 9 13 1 7 16 17
270 (16.1) (33.9) (8.9) (16.1) (23.2) 20 %0 A Ny ary (39.0) (41.5)
21 0 10 21 4 6 100 2 8 6 2
(24.4) (51.2) ( 9.8) (14.6) (5.3) (21.1) (15.8) (57.9)

=3

EDTA:um/m1

2—
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Transfer of embryos following culture in the blastomere isolated

from 2-cell eggs of mice
¢H%%-%m%—-ﬁé%%
Katsuhiko NAKAMURA, Yuichi KAMEYAMA and Yoshiro ISHIJIMA
HRREAFXEHMANAE

Laboratory of Animal Reproduction, Tokyo University of Agriculture

HEY : Fe i, fHESIERIEEE LTCHONZED T ARMEZHY, <9 2 2 MBS0
DEEEERD O O IR FIEH OkaT E#ED TH 0, 3T, SEFERAERIC X 0 KERHITEBE
WRET L LERELL (B, AR 1986) . AEBRTIE, 21 oBEIRCIETF~ O RN
HBENE D PBHRBREL RSO THET B,

Fik B U 2B, SMRECHIMERE LCHFLTOACFH 1 Rvy 20K
I (3% HERETR) [CPMS & h CCOBBINMAEEALRL CHRIRL 2, BHBOBRER, BRERLL
2R EE ST n S —¥ (725 —¥E, B8R % 0.2~0.3 %2T HanksRH T17
o7z, FIEKOSEEL, EWHAREL & 2 MlaMIBI% Hanksi C3E##%, EDTA GB—b¥) %
0.02%&L C att, Mgttfree® HanksiRicB L, BEIEL Ry 7V 733 &Kk DiTH 72, Bk
LB, FOBHBIANS LB, Z0FERBEET -7, BBCIMIGEEFEHL, &
WORBT AREELRAO I, BRRKOBH, 2FKOBESIBERIE, 2KBROBESE
B4R 4 H Orecipient 2V, #nZhn, AFEACHBERKSHE (43D , A 7EHCER
HoOBER THEEEALL, BHEBFOXBL LT, in vivo RBREBIR4IBOEFEHDS
WBHEY AR AR, recipient WWAMENRISH C M- 2 HCBEL, FRIRAEBEL 1,

R AEBRTO 2 EERIIR ORI X 2 0B~ O RAFIT3.4% (392/534F1FK) <, REIEFC
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Brge U7 HALTE 2 MR 0 90. 196 (282/313M) 2 ik KiZ7Bh o tee Fie, HBEBIERI G AIFE

Table 1 Development of blastomeres isolated from M Bk L 7o 84 1360. 796 (162/2

2-cell eggs of mice 67x) THot (F1) o 25U

No. of No. of No. of e EEIROBERE L k0K~
half (or pair) half embryos monozygotic pairs O¥EEERTH -7 (M, A
embryos developed developed 5 1986) , BEEZOSEKOB

to blastocyst (%)  to blastocyst (%) MERREIE 2RI &0, 21
(1x) #1 FEACBELLD
534(267) 392 (73.4) 162 (60.7) DT 1 HI RS HNBHI o
fe s, b OFE A R %
AR L zrecipient = 8l (43 BHLLOTE, WorCHERENMKES N, UL
BB 245 FRFOEAEE, REKTE 3.1%, HKBRTH10.4%IC3TELh 7, 2
L, METEE AN BREOREROAFR TR, in vivo KBREBHELBE LE
BREVERTH R, O END, 2HRIIERO SR, FRF O RENRD THREHS C
EWAA . UL, EiRo (1986) &, 2 MIEEISE RO S B O A ERR L O HUOERRFE
%%, RFBEFRTVIDT, IOKREORMIZD L LEDNS,

Table 2 Results of transfer of embryos following culture in

blastomeres isolated from 2-cell eggs of mice

Stage of Type . Side of No. of No. of No. Pregnant recipients
embryos of uterine embryos recipients pregnant No. of % live
transferred embryo horn transferred/ (%)  embryos foetuses
recipient transferred
blastocyst half left 2 14 0C0.0 28 0 xx
morula half left 8 8 4(50.0) 32 3.1
normal right 7 7(87.5) 49 42.9
blastocyst half left 8 8 6(85.7) 48 10.4
normal right 1 6(85.7) 42 52.4
blastocyst normal * left 10 37 23(62.2) 230 96.1
blastocyst normal % left 20 22 17(717.3) 340 47.1

X in Vivo % kprevious data
il 1) A, GBEE (9565 0 % 2 WY DAL K HROKATH. WAL
2) BB ¥ BARE HIEL, FAEE (198) <92 25 X0 AR b1
7 S EROBRRAR DV, BEHAERBWELHRES, 80.
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Studies on chimeric rats : chimeras between 2 strain

marked with 6-PGD-i and their reproductive ability

AN - BFEm - IERES
Shinji HASHIMOTO, Shichiro SUGAWARA, Junji MASAKI

FIEAFRFBRXEEMELE

Lab. of Anim. Reprod.,Fac.of Agric.Tohoku Univ.,Sendai, JAPAN

(HHY) #EF O, 6-PGD(6-Y VB V2 2 — PRKEBEE) OT A VHFAANT» MB350
AWK IBIEERVIEL. 2Rk DWistar® S v FE2BHIIHT. BHRERTI L, 2 ORSE.
CREETEFBICENS B L. 20 WRRERICAET200TH 0. 2 0ERNPFHL H
IIAIRE I B B IREMEAVRIE S e LA BTIMH ASER S THE L, AFE T 6-P6D 74 V¥4
LT —A—ELTHFASOEBRERSZ L E DI ZOHHMMET . 6-P6D 74 V¥4 A LEHEEH S
DREFBEPOTIoRFEMA B & &L,

(i) ERCBARRECRREIML T3 3~ 8 HEDWistarR s » FEHV L, 7 v FOFlE%E
FYT Y VERKBINT. £D6-PD T4 VFA AILDAECDH 2BHIN Y. 2NFNERERET
MEIF L. RMEMILL ., 2 5 ORHIMEAERICL o/, T8 B, IO 2 Rfikdonor & L. R
4HHE®13:00 ~14:00 KB U7z, BEEFRICL D 8 ~12MKaBI ff%mIX L. 0.5%7 27 ¥4 — ¥ E
BHEY VXY 2PBSHTZ0ERBEBREL S, ;I 0.5¢8/ml phytohaemagglutinin PEEEFIEER
HTALCO 2RO MEES S, EAML. SUZFRRMFESEEEREREH VT, 38T - 5%C0, in
Air A4 Y F 2 xX-2 —NTHERL. F200HEH%. EFRCRELLDDODS%Erecipient ~ARPNCBHEL
oo UEDBIECLOEHLS v bOMAE. AZRIECRROBERBE S, 20EFHRERRT 2 —
BT BFPORIMIL. 74 V¥4 A0REEF~. PO FOBETRANE L 2, M@k
~2ESH etk RIMBR L. FRIMEK - KB - OB - I - 78 - BBEERRL 2, 2no0R ko0 T
FY T VERERBETO. KB LD FRBOSERK 2 RO ORI NTHEINE I %
Her o 1,

Floo 2REBTAATY » FEEHRL. 20MENATY v F. AZ R R CRROBETR SR, 2
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NoDEFRELRT 2—H. BETRBIBTAVF A LORBHETN. ¥4 50BE LB,

Gh6R) TR L7 060G MO S By 127{RA AHER - PR AR~ & R L. BHOER. 20Lok
¥ (10, WE10) %157, BFLLIEE CTRE LA OWITIC GET, 100 TH0. 0> LERMEH RS
LTl 8 PRI DV CHIERBR AT - o0 BRI SILOBRHBAE T L &R, 615 2 R oMmEar o
WMINTVBEFATTHoR, TNHEEDF A 52 RHROMBALEBRIEZCAELTED. 205
SVLIATEMIE b+ £ SRR 5Tk, 6IEDF X 5 OHERRELAE L IR LI, FXAFXARF AT X
XCLY BBEOEFRERTHEAND 1o —H. N4T7Y » FZOThoRERTHBIFSETR%ERL
Too BFRBTZTAVFA ORI FASHROAM GEEFR A/L) SREBMEODS. N4 T
Yy FEROAMIIERSRERERT 52 EAREINI, 45O 2 RROMBENI SRS N T
DIDT, 2 5 HRO ASIT- i CREIIRMIEROIMRE £ 2H LT LT TH B, 2RI bIN
DOTRERO ERNRONB o 222 Lk BFORE - RBBIR R A% S h SRIE B R 0

FHRMNH 2 EARELTHS,
#£1 F4A35, N7 Y v F (AC) O

TAVFA LDOHEE

FIOEFH
¢ X d (m+SD) A(4/8) AC@/C) C(C/0)
FAZ X A (O« 9.412.9 31 10
X C (6 11,5+1.6 41 22
AC X AC@® 10.6+1.8 16 24 18
X A (®) 12.0£1.8 15 30
x C ) 11.8+1.3 18 11

* R BIEL
EX 303
(DRILER, BFELE, DB, EAEZ (1985 *135 75 t OfFH. &FLIEEE, 2,123-146.
(2)Schultz,R.N., Letourneau,G.E.& Wassarman,P.M. (1979) Program of early development in the

mammal. Develop.Biol.,73,120-133. (RlfEe —BHAZEA  60440019)
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Induction of the acrosome reaction in goat spermatozoa
by preincubation in a simple physiological salt solution

f LeEE. I fESLERT. NTH T

Hiroshi Kusunoki, Seishiro Kato* and Sunao Kanda*

MPEXFERBIZETER. "B
The Graduate School of Science and Technology,
*Faculty of Agriculture,

Kobe University

BE : ARSI FOIEL2EETIEOOLEAENFTH S, In vitro TIFEIWHE T OREK
BEFETIHAICEBEAVWONIERIZIZ. BAA U TNa*, K Ca®*B I UMg**, B2 A4
& LUTCL™, S0.2"B XUP0 -, {EEBL LT NVa—X, ENVELVBBLIUHAE. #EHNELTE
RESIEOHEPESH S R T W3, ¥ 7. ZOEPIEAELOERPMET VT I v ENETh 354
HH B, CAP*PERRBBFRICHERATXRTH I LEEILASNRTWEHNY | ZOMOS &kl
RIBEDERBIZOVWTEHENFARGR TR, B, H2PF. YFHEHEHEFOin vitroTOH
RSB HFHEE L TH.CTOEHI T ABENTREELBRELE. TLT. ZOFHEEH
WT., YH¥EHBFORKRKISERICBITZ2HEBRPOEL ORSTDOLERIZOWTHANR, TV MET
NWTIVIEBHTHAZLY . REREZ2EGF2VWEIPERREPTLAREZINDZZ LY RE%
HeMzLE, SHEIF. WEPOBAF 2 ThBK LN B LUORAF 2 OPL - OREHIZHONT

#ANT, Table 1. Composition of physiological
salt solutions used

FiE  BEREYX 1E»S AT EDFEICKDRR

- . e c t K-1 K-2 K-3
L72fH% . Table LIGRIEHMEEBEEHV Hponen
NaCl (mM) 120.20 125.00 125.83
TEHERETRE (30~50ERF/m) O3 ERkiFET KC1 (mM) 402 - -
- — . — CaCl, (mM 2.25 2.25 2.25
ZERE L. BEA I REMIZ AR, 39.5CT 1~ ACLy (mih)
MgC1., (mi) 0.52 - -
SRFHEEEELE, BFOXRKRICEREOEEIZ NaH,PO, (mM) 0.83  0.83 -
NaHCO3 (mM) 37.00 37.00 37.00

DI TW— « FLY (T6) REYBXUENLZXY—  phenol red(mg/l) 1.00 1.00 1.00
FRARIZENAXRE,
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a)

Table 2. Percentage of acrosome-reacted goat spermatozoa and ability of

b)

cells to penetrate zona-free hamster eggs after preincubation in various

physiological salt solutions

% of No. of eggs Average no.
Physiological Duration of acrsome- penetrated/ b) of sperm in
salt preincubation No. of reacted no. examined penetrated
solution (hr) tests spermd) [%] eggs
K-1 1 3 2.5 3/33[9.1] 1.0
32.3 36/39([92.3] 4.
4 21.2 37/45[82.2] 3.7
K-2 1 5 0.8 1/52[1.9] 1.0
49.5 80/92[87.0]
55.2 73/78[93.6]
K-3 1 3 1.7 1/28[3.6] 1.0
58.5 32/42[76.2]
63.0 49/51[96.1]
a)Assessed by a trypan blue-Giemsa stain.
b)

Assessed by a hamster test.

R TCRBICE DA SN EZRBRISETFOHEE LUNLZXY —F X FOR##EIITable 2 TR
THEN)TH D0 K-1. K-2BLUK-3OWThOEHKEHBEREAAWESSTY. 1 HEORKEET
BRETFORBKIGFEOREIZEP > 20, 2B LU 3HHEORBEETIEIZD GWEERIDHETE,
BTREANTFES LU PHBARBTFEYGONE, U ELOER»S | BghIizcBIT 5K Mg B LU
PO DFAEZ. PFHETFORBUSERICH U THRICHRP BNV L2 HEES N, NaCl, CaCl:B &
UHERBIEZT» o2 2MESHROEENEHERTPTHIRRRDOFTEZIN D ZeBAG N,

SCHR
1) Yanagimachi, R. & N. Usui, Exp. Cell Res., 89: 161. 1974.

2) t (k) . BRE (5F) . gk (AE) . X (%) . BAZEFSBEAZME&E. 104: p.23. 1986.

3) (k) . BRLE (5F) . Mgk (FE) . XH (F) . HA7 v Fouy—22P5EERRET O
75 LBEDEE: p.124. 1986.

4) fa () o BRE (5F) . Mg (FE) . XTH (%) . BORHAEZEXRAREEE: HEP.
1987.

5) Kato, S., H. Kusunoki, N. Miyake, T. Yasui & S. Kanda, Jpn. J. Zootech. Sci., 56: 62.

1985.
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Effects of EDTA on sister chromatid exchange in ova

FERRTCRD, WO, ISR, EREMRD, AR, B X% TH EE
Hidekazu SAITO, Fumihiko Sato . Toshio HIRAYAMA , Takakazu saito.

Yoshihiko ARAK! , Miki YOH, Masahiko HIRGI

IR FER S « RS ARISEHE

Dept.of Ob/Gyn Yamagata Lniversity School of Medicine

HEY D RONZRE — ERBBE S & M ICTSH SR BICE Y. AV CHIDIARIZET 3 &k 0 BEREMSRD
SGNBRIIR> 20 TR DIFT & U R Em s O WA S BB RS 3 B ik e 40 3T

(sister chromatid exchange-S CE) BHWT. HEXHORLML DV TR L TE L, (1-3)
SEFRE. LTFLYI7IVFII7RF9Y « 7w K (ethylenediaminetetraacetic acid-E D

TA) WERESTLNY LRIEE L — MEAWEIZKG B2 EWEE L. ED TAGY Y MK
BELCOPRAEEL KT TMO0T, GIEEE - SCE & UL .

FHEIBBC3F [ YU ALV 2MISHBA RIS X VU e CARIVTILTIY (5mg/mi)
TOEFARYTYY Y (300ng/n!) EEDTARKEEE (1mM» s 1 uM) TATL b IHSikE
£ (human tubal fluid-HTE ) T 2EOD NAGRIILHS $ THEL. 2023 F (0.04ug
sm) BMA . 288K WE VLI T AXOHELETRASA FT 97 FREEL 2. HI20BFR. R

Tabie 1. Effect of EDTA on blaslomere number <94 K%' 5 ZA%837°CW TR 8 1%, TILA

concentration mean n SEM LA e 7597 « EF#XPHELTEELE,
fm 12.3 80 0.7 A& 33258EF (5 ug/mi) 1 TCISHREIR

100 1M 13.1 78 0.5 B, Y ox L VEER (pH 6.8) W THAU.
10 1M 12.8 & 0.6  QOBEITH9 I D4 P BBE U, HN—2FX
I uM 12.7 84 0.7 ERERF AP TIHNEEU 2, BHMEETF I

control(OM) 12.7 80 0.8 A& 12 U QIREIEEY, PEATHIEH 20 DS
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Table 2. Effect of EDTA on SCE number CEDEEBIEU 2.
concentration mean n SEM R DS T 0 ORI OEER 1 WWRY
By 27.4 30 2.8 k2. EDTAQRERALTHERKOEE)
100 uM 14.0 34 1.7 RO RM- . $2SECOREE, 212
10 1M 13.0 32 2.0 RE XD, 1 uMTUEXTBE DEICELRED
1 uM 22.0 43 1.3 RV, 10uM. 100 u M TN BIC EEE U T
control (0M) 21.8 41 2.1 HEWEAD UL, £/ 1T, HCSCEW

XU R O EiEEIRU 2o

EBE I BRRUEDIERSERDOBMEESERNOLEBLL T TH LS EREH U, HERICHEBOHAR
RalAn. U UBEAOERRE SO QRO I0%IZIRE XD XHR LU THRORERLHIHI UL, SC
EbERUL. SHXEREQHLOBHAULSCERLY LRIE. HORE LIRSk, b k<
HE U LOENE, 920 bHstOMAR URVWETHY., SCELRNTH-R. UL, HERiEx
ERIT B8, WHARKKULKEROVTHLHAREOELELEEUTLES, HHB T AEL THI
FFEZIL 0.0lppmB N TV S, SHOHEI BV TIE. BIZED T AN 2EBOFEEE
ABZDTERL. BUBED TAOX L — MEEREDEEAOEERLBIEL TSI EWRS, ED
TAW. EEEP7LNY ARBEREULE L — MEABRREZKT 2201, ESBOICHT 5%
MEBRETLEIENTELEEZONTV S, FOELIIMERGHMEO RO, KOIFEIEE T
ImM» o 1 uMOMTELERDRVDOO. BELRCLYTHESCETHRET AL, TORBRE
ZI0aMMS 100uMTHO. 1mHRBEED TAEROEN Y. FREKEBESECT LAY LS
BHEL— PEAREIERL. MECERE. 7NN TEENHDPTLEEOMNSCEWRLERU R,
EoTEDTAW. 104MMo 100 MOBEIZ BV T Wik REMATHE MR T L EW LY.
FEERORENRMEU. I« HIFRIC K VRERFERRM LKV BEIDOEZR SN,

FEH
1.5aito H,BergerT,Mishell DRJr,MarrsRP(1984):Fertil.Steril 41:460-464
2.5aito H.BergerT,Mishell DRJr,MarrsRP(1984):Fertil.Steril 41:761-765
3RBEIEAD. EBEVE. AMIEE), B FE. LHEE (1986) 1 %H - BK ‘8518801
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Sexing of Mouse and Chinese Hamster Embryos by
Chromosomal Analysis

BAKREZ « KA#=E - B)IIBE - GHEM - HL#E -

D BEHE®E - 1) XHMAK

Toshitaka HORIUCHI,Noriyuki OHISA, Yushi ISHIKAWA,
Naokazu TAKADA, Takashi NUMABE, 1)Masayuki SHIMADA,
1)Kazuya MIKAMO

ERERERRYE - BEASH

Miyagi-ken Exp. Station of Anim. Sci.
D fiJIIEFKF - EMFHRE

Department of Biological Sciences,
Asahikawa Medical College

HE : EESHICBVWT HBRIALTE HOMMESEWOT, AANITHMY &
AT EEMOELW K> THONBFIRIFERITAESY, HEDEBITHFOO
22 UT MHROREEDITICXZHESBRITESNTNEN, RFHREERE
BHEL, WER TOHFIKIE N, 48, B2 FHROPEMEIHIC K B HHF]
BZHrT3RIBEEUT vI9RABIOF vy = -X - NARX -ORRBRE FD
ZoERERAY FEAGESIICXAEHAIECOWTREZNX ZDOTHRET S,

FiHk :ICR %Mff ™~ RIZ PMSG 7.5iu% E FiEH. 48 Biffi46iz hcG 10iu R HElE
AREH., KNT [FERERETTIALFEBEEYE, BHsO08BZHEEA LV, 5oREE
D H% Dayl ¥ U'C Dayd D& 20%F@{LFEMEMPBLTFERER UK BR%Y
BERURZ, -, FyA=-X + NAZXZ - B2AA7THAEAB%ZF 2L
HERHOBICHBABETF v A= - X NLRXX -LAFBEIE JEHHBEORATHOE
FTREZHZELU, REZHZUZH% Dayl £ UT Day5 ® 17:00-18:00 i
20% FE@L A R I i& fn Hanks DIFABH C T EZ R U TR BRZEM LUz, =%
BENAT « ARTISZHENTHERURZ, BB (28) BXOOHKE CEE)H
2N IR (0.04n,/ml)¥En Ham's F10 T 2Bf#EE{, LT w7 X2k
0.4% 7’0F - ¥ T, FrA=-X + NAR¥ -2 1% NI TV TEHEDH
LA Z Uiz, RWT  60%MiET 15 SHERMAEL,. EHOHFERK>T #X
ZHEBU., 25 EHERFLYRTCRER RELRZ, v AR A4 Stich & Hsu
DHEZRK > THHZHEL 2,

BRI XLK L ERDOLAHEIHOREREIER 1IC. REAOZBEH 1IZRU
oo ZHTLIz 38 DK E 46 HOEHTOBHZEIE 50.7 £ 12.1, 22.4 %
8.8, thifiZixx &KL 35 H92%. 37 {H#80%C hii#i#s5.5+4.3, 3.
6+2.9, HHAINENZEE 27 @77%, 32 H86%THDO2, FvrA=-X+Nh
AR -2REERORBEIHOERIIKR2ITRLUEZ, DL 12 HDLKEE 38
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EOEETORMMIE 23.3 £ 6.2,11.2+ 3.0, SEHKIRESOEMKIE 10 [83%,
24 fH 63%C. hiAdi2.8+1.3,1.8+ 1.1, AN 91 90%, 20
@83%Ccdhoz,

Fig.1l,Chromosomal
analysis of mouse
embryos(left: female,
right:male)

R AR O anA a8 g A8 3y ae B8R

I 2 3 4 2 | 2 3 4 5

AN a8 AR 0a at AL o B4 By e

6 7 8 9 10 s 4 8 3 0
4a na QN AQ 4a g a8 ag 00 AA
I 12 13 14 15 I 12 13 14 1S
ea se aa as NAR 82 As @0 Gn i.
16 17 18 19 X X 16 17 18 19 Xy

Table 1. Sexing of mouse embryos by chromosomal analysis

No. of Total No. (%) of No. of No. (%) of
Embryos embryos no. of embryos with metaphases embryos
analyzed nuclei metaphases sexed
Whole 38 50.7 35(92) 5.5 27(77)
+12.1 +4.3
Half 46 22.4 37(80) 3.6 32(86)
+8.8 £2.9

Table 2. Sexing of chinese hamster embryos by chromosomal analysis

No. of Total No. (%) of No. of No. (%) of
Embryos embryos no. of embryos with metaphases embryos
analyzed nuclei metaphases sexed
Whole 12 23.3 10(83) 2.8 9(90)
+6.2 +1.3
Half 38 11.2 24(63) 1.8 20(83)
+3.0 1.1

2% G HIEEROFEET BV IRBIOEF v A= - X - NA XX -RBHa - — &l
R 80-90% DK FINTHET, KXV BNHIKTH - 7z, “NEETEHHK
BEHOBRBEBRA L PHBEEESHBES Uz, ZoSRcotHFIRZ NS
EB3RHIR _DEROEBLAOHRECMBS AT R T 2MEDOHEINC X - T,
R BE BB EBLELEDNS,

FEXHE L) EHMARE - Lo B®kER (1985) BIFoRafBEAERNE. “USay
v avEBRT= 2TV SIRE /A fbéR , #KL, p82.
2)Stich,H.F.& Hsu,T.H. (1960)Cytological identification of male and
female somatic cell in the mouse.Exp.Cell Res.,20,248-249.

— 42—
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Identification of goat X- and Y-bearing spermatozoa

by karyotype analysis

BRE SFA. 8 LLEET. Bk EEER. XH &

Morito Sakaue, Hiroshi Kusunoki*, Seishiro Kato and Sunao Kanda

MPREERFE. "BARBFEHER
Faculty of Agriculture,
*The Graduate School of Science and Technology,

Kobe University

BE : REOMXEBER ORI, BEXLEEICKEIZERLELTWS, FAHIMOMEXEDOS
FRELTE. EHROBRE THEESICE> TEARI-YRAZMAL THNT 3 HE. BLUXE
TEYRTEZNHEMLEBREAWTALIER 2T 5FEPBIT o5, MiEREOBWETHAS
N, BEBREOREPFEORTWAY . BEIZOVWTRE FTRIFAPBREZIRTWRIZTER W,
ZOEZHEBIZ. ¢ FUANOBWME TR XBE T YR TOHNENRERHBEIATWREWI ETH S,
WEE . Yanagamachi 5V ik BHERENLAY —BFIZBALZE FEFTBRESIPAGETH S
EHELZ, 40, &K%k, Kamiguchi & Mikamo® OHEICE U TYFRETOBESHEZTV. X,
YHRTOHNA2AAEOTHRET 5,

Fik BAEME LT, Sng/mD Y MiET VT I V% &¢Brackett & 0liphant® Ok % A
Whe BIFIXBHIIAEARL 2T — VT UNLAXY—HHIL . BELEIZ L) »pREEES &
UEMHEZRELE, REEYI PO AL ETRBMUZBEEHAV. b2 OFKIZ LD %KR
BEBELEDOBNLRY —FIFIZIRREL 7, BH 1 RFRZICITF2H L WIEHICB L. BHE7~8
R ICHETATEOMAE S LOHEROEREZMIES 3EHNTHEFY 40 F %3 > (podophyllo-
toxin) B XYL 75 XF »(vinblastine) # FNEN0.04 wg/micR 3 X SICHEML . X 5IcKEE
EHITZ. DWT. B HERLAS—EHHIOM T2 REKERL L, L,000EOEME T
HLUTFud 6> OFEBREEBL. XBEFL YR FORNET- 2,

RR : RETR31~82% (FRI64%) O TFRAMTENBHIE, TED5BEF740bFy e



FELIREFEE (J. Mamm. Ova Res.) 584% 515 198744 A8

1AL S TRDY
Wildieri
21870 ) tan

22

Fig. 1. Karyotype of a goat spermatozoon with Y chromosome

VYT SAF e HIEETLILIZLNA0~62% (FH50% ) OIIFrE—IREIREIZEL =,
NARY —BFBERB XY FREFREROBRPHBIC PN ZERLBEL 2R, Fig. 12
R EIB VIR IFEHRORARErEoh,. XETEYRFORMNOIREVREIREZ, BB,
ZHTRAWTCIE. TOROREEPFLIETL., —HI2BW TIHE TP F 20RO
BRETRELZFEL 2,

Hk
1) Yanagimachi, R., H. Yanagimachi & B. J. Rogers, Biol. Reprod., 15: 471. 1976.
2) Kamiguchi, Y. & K. Mikamo, Am. J. Hum. Genet., 38: 724. 1986.
3) Brackett, B. G. & G. Oliphant, Biol. Reprod., 12: 260. 1975.
4) m(kb) . (D . MEGE) . AF. 1987.
5) Ford, C. E., D. L. Pollock & I. Gustavsson, Hereditas, 92: 145. 1980.
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In vitro fertilization of mouse ova in protein-free medium

{RHERNS - LB - PEE - NIEE
Kazufumi GOTO, Yasukou UENO, Yoshihiko NAKANISHI and Kiyohiko OGAWA

BRBRFRFRREIORFIE

Lab. of Animal Reproduction, Fac. of Agri., Kagoshima University

B89 : EELEIIRF DN T ARSI IIZEEMOMmES 5 WIFMmME7 LT I > (BS A) RE¥DEHA
BOFIPLALEZGNTWS, Ly3Ic, BEEOHTH 2 WIIIITICRETHER, F7-THOE T ORE
KOWTRAHTH S (1) o I ARFORNTHERIZBEWTLEREDORMZINTNS (2-7) ,
UL, ¥ RIRFOERNTHES L USTHEIIOIMER F TORNEERICIIBEEIFICLETRVI L
VOl (1) o 72970 AOERNZHEING B OEMIRMEA TORNEETHET 52 b7 (
FKREE) o TITAMRTIE. TIRI2BWT. MTFORNTORIEED L USTHERICEAERRIIE A A
W —RENICAW ST WA EHEIRIE A H WSS L OTHEEDOHERET21To 72,

Fik : HEREWL T TICR-ICLRRAT T AT, BRI LUKETHHS L TEBL 20D TH 5.
FIIAMET R (8 -1 65HE) I2PMSG(5iu) BXUhCG (51 u) % 4 SKAHMIMECREEEAEST
L. hCGig§t£1 5— 1 6 EHEICER L, IIERAE» oI EMilcE Fh 2l Fe U TR L. 4
FIEEHCICEA L,

BB Y7R (1 6—20iF#k) 2F8 L ARES ICHEE LABRL DEFRE L TR HL . HEpy
74 FORTFAIEER (0, 4ml) ICEAL, 1— 2FfH, 39°C. 5CO:z, 95 %¥ZER T THEE
L7z, &R, PEOBTFRERAIEMRICEFN T2 EURENT 7 4 0 TOZHEEM (0. 4m
1) 2B FRED 100 /1223 ED28 ML 72, ZOBRAARICEBW UIFCREEROB FOE
MZEEL . EEBFITRERZIEES (GEH+++, 80%LLE) 2{T51DDAETHERIZEAL,
HTEAZOKME, LEOEGTTEERNEL, F2BELZKE LANTOESE2H > THEEL L,

HFORBEEEMIZIZ. TYHE (3) 53 WITYH»SBSAZBRWAEM [TYH (-BSA) ]
RV, SRRz, TYH, TYH (-BSA) 35W3ITYH, TYH (-BSA) ICEDTA (1
00 uM) ZFEML A MAER WS, BB TYHHBWITYH (-BSA) OENLEVEES M) LDRE
120, 5mMIZIEE (7) LELOZHENWE,

R HETOREED LUERNSHER ICE2 OAGEOEABEOEMNS 2 WA 2 WA L 20X
A (B2wlERE®E) #Table 11TRLE,
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Table 1. In vitro fertlization of mouse ova from JCL-ICR strain in either protein-free

or protein-supplemented medium.

Treatment No. Medium for Medium for No. of Fertilized ova''
preincubation Fertilization /No.of Ova Examined(%)
of sperm

[ (Control) TYH(-BSA) TYH(-BSA) 35/48(72.9)
i TYH(-BSA) TYH(-BSA) +EDTA 60/78(76.9)
m TYH(-BSA) TYH 28/29(96. Bex)
v TYH(-BSA) TYH+EDTA 36/44(81.8)
AY TYH TYH(-BS#) 80/113(70.8)
1 TYH TYHEBSA) +EDTA 135/160(84.4)
i TYH TYH 35/41(85.4)
Vi TYH TYH+EDTA 53/71(74.86)

¥ P<(0.01 compared to control.

1) No. of ova extruding second polar bodies/No. of ova examined.

MTOMBESME LTTYH (-BSA) ZHWENSEARME LT, TYH (-BSA), TYH (
-BSA)+EDTA(100uM), TYH, TYH +EDTAZHWALXOTHEERIR~Z. 72. 9 (
35/748), 76, 9(680778), 96. 6 (28.729), 81. 8(36,744) %THh->7",

BT OREEShe LTTYHEAY, MSHERSe LT, TYH (-BSA), TYH (-BSA)
+EDTA, TYH, TYH+EDTAZHWAL XOZHFEIE~, 70. 8(80,7113), 84, 4
(135160), 85, 4(35/741)BLUT4. 6(53/71)%Th-%,

R 70 AT OREERINE L UUITFORN BRI I EEEIIRCLEY R W 2 b 72,
FEROBRIZTTICHRE (1) THTWEY, AFRTIRIDEWTEEN 2 672, JhITEIEEROET
DEDIZEEL, ENPHCERTW A TFOAETE B LD EL 605

FEEHE
1. Goto K, Takagi Y, Nakanishi Y, Ogawa K (1986): Japan J. Anim. Reprod. 32:48-53.

Iwamatsu T, Chang M C(1969): Nature 224:919-920.

Toyoda Y, Yokoyama M, Hoshi T(1971):Japan J. Anim. Reprod. 16:147-151.

Mukherjee A B(1972): Nature 237:397-398.

Mivamoto H, Chang M C(1972): J. Reprod. Fert. 30:135-137.

Hoppe P C, Pitts 5(1973): Biol. Reprod. 8:420-426.

Toyoda Y, Takasugi M (1982): In Genetic Approaches to Developmental neurobiology.(Tsukada Y,ed.
) 57-64.
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The incidence of supplementary and supernumerary spermatozoa

in the mouse eggs fertilized in caffeine-containing medium

HFR G -BRAZT - EEZ -7 B
Midori YOSHIZAWA, Emiko NOZAWA, Satoshi NAKAMOTO, Takashi MURAMATSU
FHEAFRFRFETEREERZE

Department of Animal Breeding and Reproduction,Faculty of Agricalture, Utsunomiya University

T EESUITDSBXUNIVA et al.(1980) W. IYAGKABZHEHLEBL T, 2BULOBARTFRDDOD
O PRYBFRIHAT S L REEU TV S, Tz MAUDLIN & FRASER(1978)UE. I A A REHIZ S L
THONBBBHBUEBL. SRFEARIZIDOBILEAETHRLUTVE, bhbhidl. YT AEAZHEIFO
B1IHLHORBURRBRITRoTLEN., HBREA Tz A VEEMT S SHOBFREAUVLZHINS
KIRBZERBRUE, UMU. FRILT W ERBEBERLCBOV TR, ChoOBETFORE. TRHOSHENMERN
DHERFD. SAVIFARENCEAVZBREFORHABCRINTZIIE W TERP>R, T2 T 20
mMELZEDT. HE - BEXE Fsupplementary and supernumerary spermatozoa (LATFS.S.S.&Bg9) & U.
ZOHHBLIFOLENEE. ZEBBOLRRLOBABRLBVTEIEDLOTHET 3.

Fik  BHOOFEREUT. UTOLSRXHEARERITR >k, BALB X C5TBLOF 1 BME 7 7 R WPHSCH
KUHCG & 5 IV D8R RIFIR THEEMES U, HCG FHI6RARIHIERABL VAR Eh TR
YHU. JellICR RMBAEI Y ZAORELERBE T (2BHNEER) 2HV. BTHEE 200/ 21 & UTHES
RER{TG ke 1724V BTUEBEASIUESHEEE 2mMORE TEMU 2. EHR2BRKICE2
BROFEZLVRERHEL. BRI DV TREHEELEFRU 2.

BRISSSEHIIRENORUENT =4 VEME T8I.7%. EFEMEX T63.3%THYV. HiZFERBLTHE
WEhok. (Table 1.)58 1 S 72 9 OS.S.S.BUWEMEWC B VT 1 -86 (FH9.7). EFEMEX T 1 —-30 (£

Table 1. Incidence of supplementary and supernumerary spermatozoa(S.S.S) in
1-cell mouse eggs fertilized in caffeine-containing and -free media

Caffeine-containing medium Caffeine-free medium

No. of eggs examined 398 390
with S.S.S. 357%(89.7%) 247%(63.3%)
% P<0.001

3.DTHo ke E1HUTWPOREBEMBBEIN IOV TS.S.S.OHHEALLH B &, FEMX8I.7%. EiEM
X65.8%C. RMEDOHBALBNEEIRED > ko (Table 2)EHKMELS.S.S.OHBEEOMELR A3 & BERIK
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OHBEKRRRMECBOVTEHER GV, SEBEB BT 3S.S.S.OHBEARTFEMEK0.9%. ERMXT6.5%T

» ok (Table 3.)

Table 2. Incidence of supplementary and supernumerary spermatozoa(S.S.S.)
in mitotic and un-mitotic 1-cell mouse eggs fertilized in caffeine-containing
and -free media

Caffeine-containing medium Caffeine-free medium

No. eggs examined 398 390
in mitosis 390 333
with S.S.S. 350%(89.7%) 219%(65.8%)
out of mitosis 8 57
with S.S.S. 7(87.5%) 28(49.1%)
* P<0.001
Table 3. Incidence of polyploidy and supplementary and supernumerary

spermatozoa(S.S.S.) in l-cell mouse eggs fertilized in caffeine-containing and
-free media

Caffeine-containing medium Caffeine-free medium

No. of eggs in mitosis 390 333

triploid. 44%(11.3%) 12
tetraploid 0 4 }17*(5.1%)
pentaploid 0 1
triploid with S.S.S. 40 (90.9%) 10 }13 (76.5%)
tetraploid with S.S.S. 0 3

* P<0.01

EREREHBUITNE. I RBAREN GE1HE) BT 3S.S.S. OHAREBERU. BHHI &
ZIYRICUE 6.5%CHoh. AMEOURAREN T x4 VEEMRX T, 63.3% THIEOHBARTS 3.
EHA . AR FEFRAUVEFEET. 2RHONERRITRoLBECIERTFRAMIIHONREEE >
EBEU. NIVA et al. DR E>TERIM. 11-73 KOSV T2HULOEFHBEBRE I 2 13584
REABAUTOREBELUTV S, ARRTOEEMEORRE. Cha L EREAZETS k. UDPU. BT
A VEME OB, EFEMEICEXS.S.S.EETIHOEREELRTP > ke TRFMERXBVTUE12E
HHISE T HMmH THBILS.S.S.HBED S NS.S.S. XL ZHOE 1 HUOHEURVDOEELS NS, IVR
BAZERBIZZETFRREFORIE. 1-29%(NIVA et al.) . $30VWIE6—-9% (BHSB) EHETHTL
29, AMEOLERLITR LIS BBEFOERARE. ERMEREBVT 5AREKETE o k. ARRIY
AN ZHEIBOE 1 FUMOLREEEBIRU 2MAULIN & FRASEROEHE T BRKOFHTINABELSIEHL
EERUTVR, HOOHAVLERETFEER. AHROIMETHY. CCRFEAD 1 OBH3&EEFEX O B,

NT 24 YEMECBVTS.S.S.BRUSEHBORHABRBFTL O, N Tz YRIVBEFOEHUES LU
ZREEFBREREI N 22D (FRASER,1979) &EXx oh 3,

FEXH: (1) BEH #. HUEN. B SHBAITL) : REHHME. 16 152

(2) NIVA,K., ARAKI,M. & IRITANI,A.(1980) : Biolo.Reprod., 22, 1155

(3) MAUDLIN,! & FRASER,L.R.(1978)

. J.Reprod.Fert., 52, 107

(4) B & - Hn

(5) FRASER,L.R.(1979)

BR(1979) : FHMERBFEWHME. 10. 55

. J.Reprod.Fert., 57, 377
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In vitro fertilization and development of

frozen-thawed mouse oocytes

FREE - WAL - WHRE - BHFHE - EHA
Shingo Hiraizumi,Sadahiro Azuma,Kunihiko Naito,Yoshinori Fukuda and Yutaka Toyoda
LABERFEESEER RETREHEEHE
Department of Animal Breeding and Reproduction, School of Veterinary Medicine

and Animal Sciences,Kitasato University

HEY | AT OFEFERFEOWZEL. Whittingham D3 AEOFEHEFCHIIU TUREFR
REU. BETEIIAOARETIV, v¥, L VVREORETHHIEINh TV S, KSRIIT
WKBLTE. Whittingham 2 & > T X COREEREDKIN U TURBER M DV THZEDBERYT
SN TV%. AT, KRB TORERFICOV T, 1D20IFCSOFM  2)AHIEE)RFES
NDOFRANBERLZODVTRAORU THRERAA . BRROUNAZES LU ZOROREERRTU L,
Tk L RERE IRRBR I ARV, BT PMSGB XU hCGE& 5i.u. % 48HERIRIRG i 4
U hCGESIRISRFICHIIER AL Y E 7 b1y —€150p/ml RS TPB] HHIPICIREN U AL L 72
GRS, PBIRU204FCSRIFMIU 72 PBIRAIV 12, MHEAID. SEMEE1.5ME 23 & 512DMSO
RERTHEMU o FEFAKHOA 5720.25m X b 02— T2 ARTAU. 300 FE4 & w=EH
SEE-TCO7 N —NZi UI0ARIFERF UK. X oIRI0RHERFU 2. @i, 14580 0.5%
& 0.3CTwHHL. —30RU —60°CTI0AFHRRE UIAERTIZA U 1 ~20BEFREL 2o B,
3TCDIRKP TR E 1 & 2 2ERARER AV, DMSODEEX. 0.5M Sucrose® &L PB1IZHH
FEBU. ROTPBl T2EBH U L. X512 TVHZBUFhZTHhI0ALL EEER. B OHER
IEUBAZERIT oo BREREHREIICA—LT Y MERRERU. TRISBIICYESh 2D
D% 100uMEDTARRAIWMICES U 120855 ER1T > 120

R ENRE. FRTOEKRKX T8I.6~98.8%TH ko IEFEIIDENAILBHIEE 0.5C/minT
98.1~67.3% DEEHTH Y FISOHEB L UBBERIEANBER L ZZWRM oM. 0.3C/mind
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HEAE. FCSHIMX TT4.7%E83.5%TH V. BAMXDAE3.2%&48.6%6x U THE AW ERR
Ulo ZHULIIFORAW. BEEE 0.3C/mindIBa. SHEIIBE>hRMP >R 0.5 C/min
DIFE. TR TOXTRIEIBESO . & 2 FCSHIMX H53.6% & 44.9% T & Y EFMX D10.8%
& 5.9% K VERICHVRBERERU(Table 1) o HHEE 0.5C/min. 204FCSERMEX DZHEII %
IR U SR 2 AN OREE 30.4 ~47.9% TH YV A MFANDOFEEEIL16.4~26.0% & K
TI3HHEERU . AMREIAANFRLE U RIITE. EELTHRBRAREEU R (Table 2),

Table 1 In vitro fertilization of frozen-thawed mouse oocytes

Cooling 20%FCS Temp(°C) when No.of oocytes
rate in transferred recoverd/ morophologically fertilized/

(C/min)  PB1 to -196°C frozen(%) normal (%) examined(%)
+ -30 280/298(94.0) 179(63.9) 96/179(53.6)

0.5 + -60 205/220(93.2) 138(67.3) 61/136(44.9)
= -30 112/125(89.6) 68(60.7) 7/ 65(10.8)
— -60 93/100(93.0) 54(58.1) 3/ 51( 5.9)
+ -30 79/ 80(98.8) 59(74.7) 0/ 59¢ 0)

0. 3 + -60 79/ 80(98.8) 66(83.5) 0/ 66C 0)
= -30 37/ 40(92.5) 16(43.2) 0/ 16C 0)
- -60 72/ 80(93.0) 35(48.6) 0/ 35¢C 0)

Table 2  Development in culture after in vitro fertilization of frozen-thawed
mouse eggs 1

Temp(°C) when No.of No.(%) of embryos developed to :
transferred embryos 2-cel |2) 4-cel I2) Blastocys
to -196 °C cul tured (24hr) (48hr) (120hr)2
-30 96 46(47.9) 25(26.0) 25(26.0)
-60 61 21(34.3) 10(16.4) 9(14.8)

1) Freezing condition:colling rate,0.5°C/min. PBl with 20%FCS.
2) Hours after insemination.

BRI AHRTE. RZEIITOFERETL. FEEHAD20%FCS 0. HHEE 0.5°C/minil
HERBARE-30CH5VWIE-60CTREFTHY . BAZTHRCLVZHILEBEZENRENE,
AHIEE 0.3CT/minTREBIIELBAZEBTET. RUEEDOE 0.5C/MinTHEETH B2 &l
WABRIEAT 3EITORBDPEECH 3 LBEX o3, EFEAEMNTD20% FCSOEER
ZRBIUZORORERLEWTH S I EWREN I,

Egﬁsﬁittingham,D.G.,Leibo,S.P. and Mazur,P.(1972): Science,178:411-414

2.Whittingham,D.G. (1977):).Reprod.Fert.49:89-94.
3.EH #We#l ZEN-E LM (1971) REENGE. 160 59-66
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The analysis of the effects of prolactin on in vitro

fertilization and embryo development for the mouse
WEEEE, HHE— w=¥ *Hm OTE, BAME, R L

Aisaku FUKUDA, Yoichi NODA, Takahide MORI, *Chisato MORI,
*Hisashi HASHIMOTO and *Kazumasa HOSHINO

SRR AR BRI RS R =

Department of Gynecology & Obstetrics and *Anatomy, Faculty of
Medicine, Kyoto University

By L IVEVEALEE D iR S LTRSS N7c b MAASIRIEB M (IVF-ET)IE, 40K OB LD
—D & LTHL SN H B, 7057 F VICOOWTREAEE THICHINEE & OBGZSRIT SN TV 3245,
TOIMPRETICER 5 EENSHEEBIC OV TIFEEMEIT BV, 20 TE M IVF-ETA2AFICES, w927
077 F D7 RENZREE LOHRREBNDOEEARH L1, Bk wv27035325 v (PRL)IE=
U2 TEEOEBRRL VBRSO N bDEH W, BRKBICETYH-280% /0, 3 v ko —uicid
PRLOEENR W bD%E, FEEREHIT 05 7 F Y 10ng/ml, 50ng/ml, 100ng/ml ® 3 kA& L1z, £
ER BT NTMIlli- QMiKEIEEEIC L 2 MMAKERA Ve 1 ICREDOKE HARRET 2RI L Z O
RTOEFHR(A) A5 O%K, 2~ ho—, PRL 10ng/ml, 100ng/ml ® Xt < 90438 37°C 5%C0O2
in air THE U BHROEER (B) 251l L7ce 2 ICRMEICEBEINEIL 21TV 00 L PRL JERINEE &G
PICANTES, ICREOKE HAREKT4A 2 v o -, PRL10ng/ml, 50ng/ml, 100ng/ml ® 4%
DEBETTIONEEEEDE, K4 ORETAINDA - 72 PRLIEFIMIERIR IR AT 6 BERI%ICHTIC &
DEIGOMEREZT 720 3 ICREEDREHE FIARIET % PRLIERMIZHKR D TR HEDRK, 2 bo—n,
PRL 10ng/ml, 50ng/ml, 100ng/ml tfDIFICHENEZEITVE UL 6 BefRICSIREDHIEEIT > 720 4 ICR
W BPE N ORI & AR S TR 2HE (BROBEWONAA% 1 HHET 2) ICIVERERIC & 0 181
2 MBI L3~ ~ o — v, PRL 10ng/ml, 50ng/ml, 100ng/ml tfCH:3% L Expanded blastocyst
7> 5 Hatching blastocyst £ TE#Z L7z, 5 FI (C57BLXC3H) Mt @R 21TV #50 L PRLIER
IEREPICANTEE, ICRECHE AR TE 3 o —ud 3O PRL % S4B &ilg o CRikE

BUER U, ZMOMER D%, 514t % PRLIERM Effects of PRL on sperm motility
R P ThE#& L Expanded blastocyst 4> 5 Hatching DAL i medim P——
blastocyst ¥ CREAEZE L7-, 6. ICR HEO¥EEL [ 1A Mean £ S.E.M. (No. of Cases)
&K% PRLIERIILEBR D TR EDR, 2V b Prior to-incubation A 77.02£3.20% (1)

o —Jv, PRL10ng/ml, 50ng/ml, 100ng/ml hdFp Afrer without PRL 63.25+5.14% (15)
(Flhybrid) IC#iRs U oo SZREDRER D%, 5l &Fix 4 '";‘)’,':f:m PRL 10na/m B 64.25+3.99% (15)
Eiﬁ@iﬁ‘ﬁiﬁﬁlﬂ'@%% L Expanded blastocyst »o PRL 100ng/ml 58.62+4.82% (15)
Hatching blastocyst  THEIZK L /-0 Table-1
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culture media with different concentration of PRL
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Figure-1
Mouse In Vitro Fertilization : IVF was performed in
culture media with different concentrations of PRL
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Development of Mouse Late 2-cell Embryos cultured in
media with different concentrations of PRL
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Mouse In Vitro Fertilization and Development of In Vitro Fertilized Eggs
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Spermatozoa were preincubated with PRL
IVF and Culture were performed without PRL

N.S. Non-significant
* P<0.05
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R L OPHEEBEROBTOEHREI I v o -
PRL K&K & ORIICEEZZRBD S8 h - 72 (Table-1),
2. PRL 50ng/ml LI E O BKH TRHIEE S WK CIIAER
IZRESIEIE s (Figure-1)s 3 ¥ ba—p5PRL
100ng/ml & THEAERF D PRL RE 3 AT BA 52750
7z (Figure-2), 4. %2 MR 0 FE T3 % Expanded
blastocyst, % Hatching #tic PRL I Iic k 2 B &8
RO NI -7z (Figure-3), 5 PRLNEER T THiEL &
SNIHEF TRZRHEROME] (PRL 50ng/ml LI L) &3kic
% Expanded blastocyst & H &I (PRL10ng/ml & 100
ng/ml) &Nz, HiTt% Hatching T & MEHERINZED St
(Figure-4), 6. PRL INIG&E S TR OME] (PRL
50ng/ml LIE) D358 S fchs, LIBRORBICIIFEE L ELE
A 15hs = 7o (Figure-5), Z8 . bIVF-ETicBG 3
PRL O8>\ Tld retrospective WRF ML IN TV B
M—EDFERIRILEBEONTOIEY,, KEEBRED, PRLIF in
vitro TIEIFEFITH LT3 50ng/ml LI EE TRk &R Shiz
LA OZREREAIEIT 5 T EB o & - fos —HIRIC
o U TIRARZRIN, SREINRIC RS R BIAD SN h -7,
PRL O¥i+ DX HEMHI OER B 132 { RBFTH 5, LirL
PRL %5 EBhREZMHE S SFREZMEI L T 5T & KD,

% @ capacitation BIRICf] S DEEA S 2 THWHAJREM S
BETEMLV, SHREICEBREZERQMPIND T &DFRF15,
FEX@EL: 1 Kohmoto K (1975) : Endocrinol. Japan.
5 1 465~ 469.
2. Kasai K, Minato Y, Toyoda Y (1978):
1:19~23
3. Fukuda A, Noda Y, Tsukui S,
Matsumoto H, Yano J, Mori T (1987) :
J. Vitro. Fert. Embryo Transfer. 1:38~43.
4. Azuma K, Yamano S (1985) : Acta. Obst.
Gynaec. Jpn. 10 : 2097 ~ 2106.
Mouse In Vitro Fertilization and Development of In Vitro Fertilized Eggs

IVF and Culture were performed with PRL
Spermatozoa were preincubated without PRL
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* P<0.05
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Figure-5
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Culture and freezing of the mouse and

rabbit embryos using GIT
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HA: (SR OEAEERRBICRIETEHOERL UT, KEXURAEOHE, BSAH S
WIEIED T v FOEE S X UEERORENEM R MEREATWS 2,

SRR E h=TROMaEEAAAEG 1 TIX, FHFBICHSEICB S AYIE2FHMNT 248
A, Oy MEKBEHHIEDTHRVWI L PRERICELREDHESNBITOhTWSE. 20
EHAMEROBERICGERTENL, BMEZhBMOBERIPR2EDTERHEEZEALNS. LY
b, ZOEEREEBETTH p HAREROTHGHE L UCOMAMED +5IEALND.

ZZTAERTE, G I THYHROERES KUBEKRFICHTZ22EI», vV ABLUUH
¥EERAOTRH UL,

Bk = AT, PMSGEhCC T:AFHEIRMEEIREK U= 1 ~ S Mifafiiel: 5 Wiy, Y4 ¥
TIEFSH L hCC ALE #ERER U= 1 fBIBR & 2 h ZThivwiz. SR E U, <7 ATiIM6"
U9 XTI 2 0 %RAEIEMEMEMMI6 R ZhZThfvi. SEEEARTIEPBL 2 REL, §
BEYOHEICETOBEENA, Tuld547Y—H¥— (FFP 190, KBREHR) 2HVWTiT-
o BEBREBIUVEHEARICK - TEShES Y ARIIL, BERRBICIVBEEEXERELAZCD-1
FEZIIMDFEABHE L. T, BERBCKX-> THSMEY Y X¥EERD 2 W IZRRIE, bCC ICK
VAHEE R AR U - FEZ M OE (CC &1 HE) 20k 7EMA (CC %3 HHE) IKBMLUE.

BR:RBLIIIVABIVYHEROERELR STICBHERE R RUE. ROSHLMRKIIC, 8
MBI O % G I TTHER LSS, BREAOREERE IUIREAEERIM 1 6 THELO N
WHERTWTFhBEEICEWEEZRLE (p<0.001 ) . TEZOEMTHE, SHHoBIICEZ S
ANV a VERICERIRBDONE. —F, Y XRTRE IO REBIRD LT, BREA
DRAFET, AFEIIM1 6 DBEICET 20D ThHo k. FEBHEARTIE, DIMN1#ITHHS
AGITTEEULERICEWTAERE A BEEE,
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£1 GITIKEZTIAEBEIUY Y XROEEEL S I BHERE

o RERE SRR EERR a5 e BRI AHFRREE

GRHD) (%) (%)
LEf  GIT 147 77 (52") 55 1 (27)
(F'Y M1 109 99(91 ) 63 19 (30)
OMMaE  GIT 90 71 (79*) 37 5 (147 )
<ux (F.) M186 86 85 (99 ) 47 27 (57)
2 fHpa i GIT 167 77 (46%) 48 2 (47)
@©-1) M186 148 118 (80 ) 63 21 (33)
SHB GIT 61 60 (98 ) 47 10 (21)
©-1) M16 59 58 (98 ) 43 15 (35)
D% L@l GIT 100 82 (82 ) 42 1 (0 )
M186 85 77 (91 ) 40 0 (0 )

% p<0. 001

£2 GITEHWEYYAROEENE

REBE 2207 B S 2 g Ragy (%) BHEREE  EFE (%)

2 Mfa GIT 42 0 ( 0) - -
PB1 40 0 (C 0) = s

8 Mfa GIT 49 43 (88) 15 3 (20)
PB1 74 63 (85) 25 12 (48)

RER GIT 34 23 (68%) 10 2 (20)
PB1 42 37 (88) 18 6 (33)

iR 3l GIT 50 24 (48) 18 5 (28)
PB1 54 29 (54) 24 8 (33)

* p<0. 05

RICHFAROKRER 2GR U, ROSHOMRE DI, RERYG I TTHME LB DS
BAELAHE, EFAEEL SO TPB 1l 2AVWEAESLAKRERNME S h.

ZE D LOMRLY, MEEERAAEMG I TRy ARDEZEICEEXRVDOD, THXET
X2 0% MEEMA=HEOREL ASERERMESNE 2L, BV Y RAROFEISHTE 27
DD DL AR i,

(CIT EtEWELEVEFEHE T ERRAH I R#T 5. )
X 73
1) Whittingham,D.G. (1971) :J. Reprod. Fert. , Suppl. 14:7-21.
2) Kane,M. T. (1987) : Ther iogenology, 27:49-57.
3) AHEL - ARH - WJIHKE (1978) : HELH, 49:89-95
4) Whittingham,D.G. (1971) :Nature, 233:125-126.
5) Miyamoto,H. ,Miyamoto,Y. and Ishibashi, T. (1986) :Jpn. J. Zootech. Sci. ,57: 250-256.
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Viability of zona—free mouse embryvos derived

from eggs fertilized in vitro
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B B, BHMSES LU SR T SROBTO RS IE . & 5 BRI OEORE
BSTWS, 7. Y AEEACRTRE L > T, B ELEOIE TR LERREN TS Y
DURD Y 2 Y TR IR SR U TR 55 7 1 BT B LIS AT
0B B RO BT AP, RO & O IR U BRI B R T
BP0 BB T B0 KEBRTU. <7 AKASRIIR . B TENSORER L 5]
FRERAOLIE L KSR, SEMABHL . -~ ORAREC >0 TR L .

& D IIF B RUB RS . (C5TBL/6) X C3H/HeNF1 T AW, AL, =
WRIRE U Chhitten’s HEHC LTV B 2 OMOBIRLT < TEA S OHEC - .
A% 6 BT . 92 BRI % & CHBTTRTE R 5 h 1 BITF % . 0507 09 — L% 4L\
THIOABMUEL CATAEREL 2. K0T, BRSHEITE 2~ SEORSH. FHAS T ¢
JTELNEFIYRINLFTL - bADO001 OWMPE) BEUTIAF 97U % —LROD20 1]
(0-20 X) HBWV3100 p1 @ F 2y 7(D-100R£) & 1 Ed D L. K120 B5RE & THEEL B2
2. MY UT, 709 — G e i (AT P X L EREC L 1. AL S
OGHSTIL Sk U FEARI % AMEIRS EIE (BERMRIZE =Day 0)OIV C S REAMOTEANEAT
B52ERK0ITHE,

B BRE SEREAS L VISHEICIE . B2 1008 1225 kU LRI U ko kS
HIGKTEN 350 SIEBIMA QIR T, PIE(5EY) HHIERKET) & L THE N > (P<
0.05) . D-20X(74%) BLUD-100 X(66%) EWBXEDENIIIENED oI N >R, £, P
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XOT6EDIEE S 8HIOSHMICHM L RiER. BHIEDSBHNTS4K (2:8=3:1)
DEFEFBIEONT2,

Development of zona-free mouse embryos derived from eggs
fertilized in vitro after transfer into the uterus of
pseudopregnant recipients

No. of emhryos1) No. of pregnant/ No. of No. of
transferred no. of recipient implan- new-
¢ tations horn(¥)
9
76 5/8(63) 18(24) 4 5)

1) Blastocysts developed in culture for 90 h after removal of
zona-pellucida at 6 h after insemination.

£ A o K § TOBRIMOLMME L FEERR. SAMOTECBEI L RENRE

1-2)

ZHR T B BHHREIIT . EFAOREMEEUTVAZENHEPRE >k, ThETOHE
EAEBRORERREZ ALY B L. TRINCHT BT, BOIENOBITIHEL T, OB
HIRED LA OBE. MELTOME S X USIRON R < RO LELHEEY T 5 55, 5§
FORE (GFE) Z0DDORELATERVEEDN S,

ST

1) Bronson,R.A. and McLaren,A. Transfer to the mouse oviduct of eggs with and without the
zona-pellcida. J.Reprod.Fert. 22,129-137.(1970)

2) Modlinski,J.A. The role of the zona pellucida in the development of mouse eggs in vivo
J.Embryol.exp.Morph. 23,539-547.(1970)

3) Whitten,W.K. Nutrient requirements for the culture of preimplantation embryos in vitro
Advan.Biosci. 6,129-141.(1971)

1) BEA. BLEN, BAEE ) AITFORNEBET AR . BELEETICLIRE
AihE.  REFEHEEE  16,147-151.(197D)
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In vitro fertilization of porcine follicular oocytes
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BEY : BOUSMZHIBET 2FUIMNTITONRTE D . 4 XY R0 & B2 TR0\ DSRS0
LETMFLNTWS, Ll FERIICRSIHETI SN L3S 3. SRIITORESEEREMN, Y ORT
FLUBEIND EHWETH S,

WE LI, RTHIREREIC L DI TFOBREBIEORN 25t L L ORI FORIER RATE .,
7o, BIHFEL (JR3R) DOFRSIT# BRINEE L T 2R LI FOMISEREIC OWTRET L T 72,

S ERIIFFORMEGRIHC L 2520 L ok - OBIRZ 512 BT, RENER Lo BSElOSIRII T &ykpuss
L. hCGE5HDRIIFRNR L 2 IRIIT. 5 LUHEIIITZ K12 oWT | IMEREENTA Y B LD CHlks
T5,

MR 5 : SIFORIN - 2) BSE] - TBH CRGOMERRERHICIIEEZIY | 30°CIRB L7 Y+ —IZ AR,
mﬁcﬁfoﬁar EbHIZ. SBRZBEAEAK TG L/, EE2-5m OIS SEEHE TR L CSisiT%

: B AAUIRL X : AEHRSBALEE (1, 0001. U, OPMSGE#HE L C T285EHZIC 5001, U. @ h(G
2R5) Lo AMOKRRER (LW) 2V, hCGH5#36—A0B5R B BRES (26 - CIIBSI 7 2 5N L7,

USSR « 2) T ORI | SROFTR ISR LR E0 (1200ron, 5H78) LTHTEHREL 25,
PBS T2M[EBas LT, SOREES SR (TOM-199 100m] (Z10mgEL Y B, 90me®UME. 55mg27)L 71— 2 12ml
FCSZ#RMML . pH=7. 8238, Cheng&Polge 1983) |ZZEIMMET (2x108/ml) 2FL . (02 £ V% aR—F—h 37
C. 4-6 FEEER L. D) SIFORTIGE : BRSIEH SR LSRR TR T 2 [E5ee L 7oth . RPVESE

(Ham’s F12 or TCM-199(Z 20%0> FCSZERAN) (TR L . 28MeEBEsL . BARS ¥/, I L7 RENIRRLSR T 2ol %
T4 (CHBLICHTORMERRICEL . 3-SRImER L7, o Iy SR . biom< | s L2 2h2ho)
S 2 SRR (RFATSIRt=T. 4) (B L oth, SENHOBSIGE LT (2x108/m1) 22011 MO T, 15
—20RFEE R L. d)SERERT R | Nt LTS CIRRAICTTRELIR ) . BRRUEMIRIE R L | 1R

(BMOC-3) T 2[5 L7tk MBI LIgR L,
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RREBR : R 1LIBREC X 5 IRBFOUSMERROBIRE R L7, BOREE L7 BRI RIS 7T
3 SMIRIT R T 13, 30RE L7, i AP OGIRIIT) I B hOGERERMBTIENLDTIZ 2
4. SHEIE TRELLFEPRLES . £NEN52 4, 28.6, 9.55TH D . 205 b 2{EL RS,
hCG #R5R3TRECPHRSRIC & D HRIN L7 SRRPIBE T Tl1 /145 Sl CRAE L7,

ZNLDRER LEIHIIRAIRAIETO 5 BRI RAE T TRIMERL . BSE T LA LI ki
LOERCHRELIZD L EZ 5. 272, SHRSITFOUIIERERDTIERES hCGH S ERINY 5 Rl & BRI BIR
LTS ZEASREINT:, ENLIZSHBEHC L - THREIC SN2 2B H 5.

Table 1. In vitro fertilization and subsequent development of porcine oocytes

Sources Cleavage stage of oocytes fertilized in vitro (%)
of. No. of

oocytes oocytes 2-cell 4-cell 8-cell Morula
ovaries from abattoir 15 5(33.3) 4(26.7) 2(13.3) 0
ovaries 37h after h(G 14 1(7.1) 1(7.1) 1(7.1) 0
ovaries 40h after hCG 21 11(52.4) 6(28.6) 2(9.5) 2(9.5)

oviducts 9 111 1) 1(11. 1) 1(11. 1) 1(11. 1)

FEGR

1) Cheng W.T.X. & C.Polge (1983) ARC meeting at Northingham. Sept.29 : abst
2) HEDEUE fl (1986) REFHEFS 7 OKRSHEES p22
3) BRUER fit (1985) WFLSREEE 2:27

(BltE —BBIZEA  60440019)

Plate. Porcine embryos from in vitro fertilization
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The effects of porcin follicular fluid
on male pronucreus formation
in pig oocytes matured in vitro
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Atsushi ISHIZAKA Makoto SUZUKI
Yoshinori FUKUDA and Yutaka TOYODA

LEAFHESELBREEREMFRT

Department of Animal Breeding and Reproduction,
School of Veterinary Medicine and Animal Sciences,
Kitasato University

B WA RAORBEAT A EEICLORBL, W<ONDBETRBNSHICL-> TSBART T
éctﬁﬁ%éniwéubﬁb‘%KﬁwTﬁMMHMNWaﬁW?WN@%?@%A%W%T@&
ARFREEEE T, BHIREREAMRNC EARELTHD (1), BEREORRAFT+H CHS
CEEBBIED, HRNTIEARBATNILI IR D CRALERL TH0 . BRRIEITRRBIC E > C
HBLGRECTHDEEZSNDH, CRE CIRIIIC DU T IdB0 T A 2 B O W 5 e I 3 B A
HE5N(2,3) MAREORRCH T HEMRTARNINTOEY, ZCTCAERTE . BARRIO
A RABECKMRREERAL., AASHEBOBMIREREEAN, SSICAEKRNICED THT
ﬁ%ﬁ%%%&&?t%i%héj#FFDEVG%%EOmTBmﬁfﬁato

N BTREBHEIOAFULKRAKOME (RAER2~5mm) LOERL. B854 8K
DHABBAEEE T, BERSEASOYY RN SHEBEM (TYH) 28BS L. Chi
E@Qw5mm@%@$0ﬁ%bt%wm&(DFF)%5,25,50%Mik6®\&0100%
DFF%ﬁmbtoﬁﬁﬁéﬁﬁmFSH(Qmwug/M),hCG(MW/M)wﬂﬁRMW%E
BEMZI (Table 1) . HARMBIEERTHR. WTE2MMA 71 Y Ea0TYHBO CHASES
B, BTRARENBRBOBHKLORRL, AMETCHELLSRENE (4) 2L CSE
REERZARUICHRIBICHUL, BFEEEH®2 OMMCRREAL UBELL, B RAHRME
DRICELICODERAM., MMEAC B LOMBAEET 2005 M MBRERBE Uk,
R RERE R Table 1 WKKmUic, AR ITFFrOEY (GTH) #MAGWN00%P FF©
M. 9% EMDINTORKHUABIKENMETH >k, CRUSDRTRIZIZN%EDIEERL. B
%u&motom&%&%&$HTYH®&%%§Ktbtﬁ%ﬁ%?@otuCh[GTH%Mit
%%‘FSHKMETEEQEFﬁ$5ntﬁ‘hCG%WB‘FSHmCGKMEFmTYHwat
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AEAGLG, WHNMEBRRENEIHCLETEGM >, CRICHL, TYHIKDFFAEMA K
MR, COREFSHEATTDF FOREOLEREEBICEED, 104D FF (FSHEMX) TR
8hH, 2%sEgbaviErEsni, 100%pF FEAERULLDHBOKEDOWTFSHRMRIGEGT HIE
M. hCORMBER LODBEIEEVETH » Ik,

AR RN T R A A AAEE VLR, Iriciiian, GTHEMARSZ &KL LT
PEFOCOIFRMIbEIRI, CNEMTRABCHILZPFFOEBERUVICUNORELERFT
HLOTHS (2,8, UM aBERRETYHD THRABEULLEA30%ALEETHD, ABEER

SISO RANA T Ch b EEIBNI, COMEMmBIERERE Mot iksfulka ABSA. ©
WE . ZI = AL S0EBERT THRABEAT > ROBE L LS —HLTWS(1) . TYHIC
Gl HEMATDS, MEMEERELRETLEWLTCELM T, /. RABBERCDFFEMA
R, COFREDFFOHBICKFELTCERL, FSHEFRIMULICI00Zp F FTRODEVWENESN
oo CRIGDFFICHMYmMIENELELEI DIFRANSSLERTHLDOTHD, &HIC, PFFOF
FAEFSHICLDMABAIANSCEERBL TS,

Table 1. Effect of pFF and GTH on in vitro maturation of pig oocytes

Maturation GTH? No.oocytes No.oocytes No.oocytes No.oocytes
medium examined matured (%) sperm male PN b
penetrated developed(% )

TYH — 219 175(79.9) 104 37(35.6)
FSH 235 194(82.6) 115 17(14.8)

hCG 88 72(81.8) 217 11(40.7)

FSH+hCG 99 81(81.8) 55 17(30.9)

pFF 5% FSH 165 133(80.6) 77 50(64.9)
10% FSH 175 142(81.8) 92 67(72.8)

50% FSH 107 94(87.9) 46 36(78.3)

100% — 173 95(54.9) 41 25(61.0)

FSH 2176 240(87.0) 116 99(85.2)

hCG 67 57(85.1) 38 27(71.1)

FSH+hCG 72 63(87.5) 30 24(80.0)

a)FSH(0.01AU/ml) ,hCG(10IU/ml)
b)No.oocytes male PN developed/No.oocyvtes sperme penetrated

EX-3°4 1)

1.Motlik J,Fulka J (1974):J.Reprod.Fert.36:235-237

2.Moor R M,Trounson A O (1977):J.Reprod.Fert.49:101-109
3.Tsafriri A,Dekel N,Bar-Ami S (1982):J.Reprod.Fert.64:541-551
4. AW, SM W (1987): RL®H 32: (accepted)
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In vitro fertilization of pig follicular oocytes
by frozen boar spermatozoa
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BE  BORAZHEHOBTFIIWE. BATOAL VR a N1y a ko TRRERLES
SERRELARBIUHEBERBEFBHAVOA TV S(1,2) UPU. RELAKRBTURET
W IL2HUPRETEXY. HHBETUBRRIZHRL>TZRENPERSICENS S, &
CHUZHEPPSITEIUATRROBEYBIU ZORMEMADISHIE. BHE AR
ERFUCHUHELRRIRBEL2VBRUBHTESLORTILEND S, £ B
BEreHVAE. BRHEBBEEERURZLSTIL, ZBIZ. F0RAZHE TUHRICHRE
MEBETFHELRhTVEG,4). UhU. BOBE. BERTEHLVREAZRLEOVLT
O|EURV, ZCTAMETE. HEARULFEBIUBEELAB TFE2ChengsDF5
FQOTRBEU. BREROWRIIANOBE FREADERIZL->T. COHEPRREHETLED
B THEHEIPERIAU L.

Fik KB, P TERIRUEKRBREBRMNEOBEZR2-5mmO R & BNU L. 2V
N7 FREBEMKE A Eh 2% . TCMI99# (25mM HEPES,10%%E 387K iA ,LH 10
g/mLE2 1lug/m , FiEWER2EL) WANTIVCOHEEN AIERBN TH2NHE M AT E
UTEEABRCHUR. BTW. METERHMUELZBELAER BNV 2BE LEBT
(488 A,B,C,D) BLUSHET (3HH) 2V R, XLy bk (OTHEURERE3TTC
DOPBSHEP TR U 2%, Chengs D HE(DTAEU .. KB AKEBRN TIRRIWNERL
o HWARNAASPKIEE 2 SR A OB.0M (2mM 57 = 4 > ,BSA 10mg/mIEEM) B L. Ak
EROBETR2005/m OB TRETMARBU R, DX, IIRBICEAT S DY
SHIRR-oRHEBRBEE LEBFAL2,4B X UCHRMMNEEL. BTRARCRIE IRl
ERBOEEBE OV THANE, k. IBMABER BV THTIcf 2R 0, 2 BLU
10MME2 B0 TEBLU. N7 x4 VEBEOVELANL., CORK. 77 x4 2V RE2mM
OERZBOTESHORB FEER200 BLU205/mUk. 2ETOMFIBEB®RYI12-
16 TEEL. BIEREaRIE. MHZHERET TR TEAOFELFANE.,
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Table.1 Penetration of pig follicular oocytes in vitro by frozen boar
epididymal spermatozoa preincubated in a defined medium

Duration No.of No.of oocytes penetrated No.of
of oocytres monospermic
preincubation maturing Total with enlarged with both oocytes
to M-11 sperm head(s) pronuclei (3)*
(h) at &9, ()*

examination

34 6(18)2 2 4(67) 3(50)
51 21(41)b 9 12(57) 20(95)
6 40 5(13)e 4 1€20) 3(60)

¥ Percentage of oocytes penetrated. (P<.05)

R HEABBEE LB TABCIIRIIICEAL. BTRABERE. £h¥Fhi0,40
BrUB%TH-72s UL, HEBFBLIURELURBFITUEIRFRABEREESC L
BTEhok. RIWKT LHRZ. HEEKBFAL. IRBMERELLGECGL (P
OSDRETAEABEE (41%) RRU . B TEABEIL5% & d < . 08 A% ak 5B
FWSTH% TCHol2e Th. THBFWWE A T4V 2EERVIEE. B TFUIRIBCEAT
BETHo>EDB. NT 24 VREP2MBIUVIMMOBZERHE TRABRIIBHTH - L,
FREOBFRER20G/mMIZUREE. BTERABRIBXOEWIEERRU 2P <€.05),

EZR ( Chengs OFEQTARBU - REBEBE LEB FOBRINOBEFEARID.
NBTHoh. BETERANERSXUHBMBIZIERIRIE. ERNZEHINZLIEFES
hie f>T. COAFZEUNAEBRBEELARBETOZREEGLCEDTHSZEBHPL
oo IHBBE T HIRIICEBATUEREBHAE LT, MiiEROBRREDHOEKTHEZ
bh%. UpU. BRELABTIURBHCERREBMRRL L LPPH ST, Sl
BBCBATUEETD >R T4V, SIRIBADOETRAREDTHSZEPH D
WRoRH. ZORENMME 10MOEECAEORTFEAMEBBEOhLIEDPS. &
SURVERERODLVTHREINETSH S,

FEHA 1.Nagai T,Niwa K,Iritani A(1984) : J.Reprod.Fert.70:271-275.

2.Cheng W T K,Moor R M ,Polge C(1986):Theriogenology.25:146.

3.976H EH(1985) : il & WP, 24:953

4.Parrish J J,Susko-Parrish J L,Leibried-rutledge M L,Critser
E S,Eyestone W H,First N L(1986):Theriogenology.25:591-600.

5.BHE - MEEE] - foll % - M)NEEABB)ALERERES.
5:6-8.
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In vitro fertilization and cleavage abilities of bovine oocytes
classified by cumulus cells and matured in vitro.
ERRE - RILERS - EREEZH - SRR k0 =
Yasuo SHIOYA, Masashige KUWAYAMA, Moriyuki FUKUSHIMA, Setuo IWASAKI
and Akira HANADA.
EHKEAEERRE L HEEN () w#RERVEERRE dRsEEAy
National Institute of Animal Industry
BHEY  EABRSEF R AN L > TRES Y. FhR &> TERGEBRBESRTFECRE T

%Z&ﬁﬁ%énkwoC@&5ﬁﬁ%ﬁ%ﬂ?ﬁ%@?@én%%%®¢ﬂﬁm6&%%“3&%
o BSIBIFICURELRILMERRE T 20T (A5 ) . SHEO—® (B5Y ) hiiLl
(FEBZVIXCTYY) BHBMU T ZFH 3V IEMEORELEY 27 TOEROIRICAEh
B5F (D3YY) BEBHB. ThoOITFOLREAS Y M57.2% . BIY I 1359.6%. DI

YB2B.T%  CHYY 54T H > R2 S, 5k WS SR C DS T 5H FLAIRUE DR
BUC & > TRA U HAE. OV . FEEBENR O THET 3.

Fitk : R U R SITURB RS S Dk & 510, BECEBRIED 5 EHB TRINZIU k. R,
ROCERGET T SHEMMEONERIC L T A © B HhoRERSCAE G 357
B” : R LT\ 35 EAIUE b5 SET U — 8870 T < AHRA DSF ELAIRUE DIk L T\ 5 50
F. C : SHEMRUEER < BUEITFES U oo EOMIM HepesBEE TON 100% E12 3 3
HERH T2, ISR 39T U e BT R SR TR U |

W%ﬁﬁmdlﬁ®§ﬁ¢®ﬁ%ﬁ?&EﬁDR&o?%ﬂbfﬁhkoﬁﬁSﬁﬁﬁE%Eﬁ%
BRI FEB Uk RERCIESEMEL 1050272250 Hepes EEFTCMIGOZAET b VA
(60% Y1 7) 3.7 pl/mEEILE VBT b YU A55mg/LE R 2 &R AV ko EERE16~180F
BRIIIFO— R EMOBTRARTRREL k. ZOB. GVHIRREAOMENREOHTFIE
EES B VEIRFIHFET 5 & & DRBARTEOMBATEORRRT L HA . 755 58FI2408F
RIHIEMRE 2BRED BV TOE § TREERMET TREL THRRBIRFN R,
HRRUER | REMOREOBRIZ &L, 2R EIIRUE 2 B HTMOB TR & DY R
RIIT R PORERFEMIVER AT 35T (A) LB UDSIEMIRE L HEEL TR
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WEFF (B” ) TUI7.48 $ 5L 89.88 TH - k. SIEMIIERRHITF (C) Tlt52.9% &¥
NCHol2e T CITY Y TURES FRIE 1 AL EPS 2V IRERIIFTH ok, The K
ROIFIZHD B RIIIA. B” 527 °T85E UL TH ok CHYY Td53.3% Lok, B
R ETRAS S VWRAR LI ORHIZAS V) O TSR TRANERE. ¥ TERR
ZHOITH o2 (29/33)W. B” S0V HBVIECT YU CRIERZHEINL65/91 & % V0 id1/208
DU HERIRIEARESE PR 2. Zh o OFRCE W TRED Y 7140 S h T ORI
VR TUR—RHCAEIN DD THED 6. COMMIIIEREEIRE T & 0L U 557D
ERELBDOEMEN D, SIOMKER B BE U TO BT SMEEC & > TR, 2
WIZCEUHODTH B ZOI LT ORMEHERER &1 A5 FHIHLE 2 /R < BULSIT Tl
RO HEHGETH B ERRU TS,

852 NHTENRITOURAIEROFEEA T > D Tld63. 748 2RI W FE U ks
~ B? 5202058 . CHYYTRIT I EVThBKOREERTH ok, FAEHOEERR T
BIRG Ule 0 R LICRE S % & &k HIEERR1T 5 B A L5 B HIRE B < o8
KRBT R TR ENT 5 EPEETH B,

In vitro fertilization and cleavage abilities of bovine oocytes classified by
cumulus cells and matured in vitro.

Cumulus-oocytes complexes
with thick and with samll part denuded
compact cumulus of cumulus

39 118

Number of oocytes 85
matured (unfertilized) o. 5 15 21
matured (fertilized¥) o. 33 91 24
fertilization rateX 33/38¢(86. 8%) 91/106(85. 8%) 24/45(53. 3%)
male and female pronuclei 29 65 7
polyspermy 4 13 0
delayed male pronucleus 0 10 16
both pronuclei delayed 0 0 1
digny 0 3 0
unmatured or abnormal o. 1 12 40
Number of oocytes 364 122 158
No. of cleaved oocytes 232(63. 7%) 36 (29. 5%) 28¢17.7%)

¥:undergoing fertilization

DIEE 2« EARE « 8AET: BB T-ORA TR & 0155 i FE O RBBAEE &
o - 2 YALHBER, 7SO A B A SHE, 1986
DICH B GRS« EAHE MK 1 SRR T ORARIC B 5. ZOME. 5
o TN H AR A ALEE, 1980,
DIEH = %2/%\:&<ll‘7:‘/®1$%§¥§\ S &Rl Vol.24,p.953,1985.
DRLIER « AW » EBE « KEH 15« FHE - - 00 &: BIE CWIHRN U R 4-5ifasn T
DENZER DR, BTOMFEWHES . 1986.
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Chromosomal analysis of bovine 2-cell embryos
fertilized in vitro
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Setsuo IWASAKI, Yasuo SHIOYA, Masashige KUWAYAMA, Moriyuki FUKUSHIMA,
Akira HANADA and Tatsuo NAKAHARA
FRERARH - * BkEER - " BESAE GO - RESR

Tokyo University of Agriculture

HEY : ZABDHHMEORAAICET 202, EiceT RAEHULE U TR BI0% KT
CBEUEREERE QD) REIOWTITbATWS. ULALEE. BICy v 0ouiRo bk B
SHERALR L. BBAICBIE U ZHHRIE UTORER T XHERBHEKOIH NEZLALETH S (
Do —H. BEEXYRBTOLBL 2HHBORARPTDh. & FTldPercoll 2AVWTHEAWEET
HHILMREZINLTVS Q). TVICBWTHHFEATEEL RAEEE EEERMGEE O L EX
S5haA,. HHEINCEEA I TENS2ET 2225, BEHHHEOBREIEEhE. 20—
UTNLARE—FRFAT VBT ERASE, BEIIROROERECIYBFORARNEITI 2L 2K
HBHERTVES @D, ZOFHETREZOBROKRDERUZIEFARL Z LIEFUEETH 5. TEKEHD
Hi DRDOREEFHFERERLE N TORVOFRIRTH 5. H2 T TIOBBIRREIT % Vv s
ZEREBLL. ZROVEREBZZLICRHL TS 6. 2 THEAZEHRD 2 Ao R
EERGTELRLT 5120, BRERESFHRHA L EKaniguchi 5 G)DAHEICETE . EICEEMEEL
HCOWTHRET L. HRERIE1TD & L HICEORAEBROERE LT/,

itk R TR U GRS ORI T ORIE. ISR U328 D 7= 9 O 73 B8
GUIHEL TITW., BEMEREMEY | HORSERER VL. 0 6EFRI%RICHIF % 10% ICS HITCM
199 DREFHICB L. X SICBIFMERLE. Zhick-> TH S E 2 MBS % 0. 08% 72130. 16
pe/mMEYTSAFUHRE I O bF 2, 10% ICS HITCM 199 TIBFRINMEL 4. Pkt s
ERUE. $2bs. 0.5%5S0F —ETEHFERBILL. 0.75- 1%V TUBF R U I ATI5S-60 4
SR L., X4 J—)U- METEE. ERBIXXLAFET 6oMIRaLE. BRXhEABOMEE
REXRAKR CNRIORPPERR Y REEOBRICE VRN ETO L2 bic. REABORKD
FELBIELE.
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R L S . 2MBHIEE 165D DB, 0.08pg/mEYTSAFU+HRR 7o 0 hFY UAHICKY
SETHGEAASNZEDIE69. 1% T, FABRME S 2 5 LT THOREFTEMU b 2.

PEH R RIS EREEMA O BB, R1LIGRUEX D IC—EOEMIIFEAD Shd . Rt 1250
OSSR K Y BE R R < CHETHEAREATRET. HHBIEIESS. 1% o=, LA LS, Rk
WTEREREVWAASN. JZVEF MY ABEOETICHEVMRE KB, REKIHEL
2o FAERCRAKITHELS RY. EEEERLASKEIED. ROKOHRBALESY. BHIEICD
LlErAH Sh . BEROEIR 5 E < T 2 L RAKQENY) HIFE . HHIAREI R E. TE
PERRE TR, B3 EHEAIE 2.7 B 2 E<REBE T h. {2n/4n, 2n+1AE 1 0. 8% 3
Shi. 3fEHRORRIEZETERA. BEOBEMHZEL EhTWEA, AERTIEFRAREOH
EOSHHOTREEN BV EEASNS., EOERMS. 2RO ETH&R 2152 I1I3HE34
B¥ek 0.08pg/mEYTSAFUHRR 740 ¥V U TCINFHNAEL ., ERAIIIXI T VBT -
U LA TE0SRITS FE R#E e E X =,

Table 1. Chromosomal analysis of bovine embryos processed by various hypotonic treatments

Sodium citrate 2-cell embryos Diploid metaphase Sexing

Conc. (%) Time(min) Processed Analysed Female Male Unsexable rate(%) * Anomalies

1.0 60 84 52 7 18 19 56. 8 8
1. 30 12 8 2 1 2 60. 0 3
0.95 60 16 9 3 1 3 97.1 2
0 30 23 16 3 4 7 50.0 2
0. 15 13 13 1 6 5 58.3 1
0.85 60 7 3 0 2 1 66. 7 0
0.8 30 6 6 2 2 0 100.0 2
0.8 15 13 11 2 3 5 50.0 1
0.75 60 10 7 2 2 1 80.0 2

Total 184 125 22 39 43 58.7 21

* :No. of male and female/No.of analysed embryos except for anomalies

EEH

1 . Kaufman M H (1973): J. Reprod. Fert. 35: 67-72.

2 . Hare WCD, Mitchell D, Betteridge KJ, Eaglesome MD, Randall GCB (1976): Theriogenology
5:243-253.

. Kaneko S, Yamaguchi J, Kobayashi T, Iizuka R (1983): Fert. Steril. 40: 661-665

. RN - SERE - BHEB® - LOBRES - EHME (1986) BISEIHEALREE 27

. {EHE (1985 : FHHILHI#9. 24: 953-958.

. Kamiguchi Y, Funaki K, Mikamo K (1976): Proc. Japan Acad. 52: 316-319.
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Experience with in vitro fertilization

—embryo tubal replacement (IVF-ETR )

/ISR Yoshimune KOBAYASHI — EJIFIF  Kazuko MIYAGAWA
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WREg3EIE Hideo AWAJ BEHBEFD  Akikazu FUJII
BILEE Takehiko MATSUYAMA

FEREES I ER AR

Department of Obstetrics and Gynecology,
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BE) { NEEICHT 2MEOESIC LD, NEFRROFEMMSHEH SN BRI - 700 BRRINICIE, TER
RICXT S 2 BEVSEREDRIRNEETH S L0 T THII NEBBED S 2 MEEH IS 2 EE
T 9E WA gamete intra-fallopian transfer ( GIFT Dbt LU WA BRE L LT, KREOHBMREICT LTH
WTHAHT ENHTL2, UL, GIFTA1T- CHIERE LW BE, ZORERRIZZREEEBHREE
LEZEN 5, bhvbhid, TORIEFNST LT, FMEEROZEEZNRT, SAZREINIIEREMEIn
vitro fertilization-embryo tubal replacement( IVF-ETR )&#%, (3 UHTOEFRICHEZ L ( E31E A A
TEFE3 ), £RABI, 40, ZOFHFLWBRIETHSIVF-ETR OBIMEICOWLTHE L,

FE I HRILBZZTORMAMEEET, GIFTHBRENFI224 (S61.1~S621) &, 2nd look AH 1
7224 (S62 LSHEISAALK ) AN Z 1051244 1% L C2TEDIVE-ETRA T - 720 SHRD2U4IT, EFRHE144,
MREEL0L T, FHES 3435 (28~39%% ), FHTERIM Q34 (3~144F ) Th - 720 BEIAT 72 AIH
SFHEE10.1E C 0~42[E ), GIFT FHEHLEE( 0~3E ) Th-7oo KK, FERTI6L, =5
TIE4 %, HFENELLTHY, zonafree 12 Z —IFARNETSHEREME ( ZSPT ) T, ZS-
PTF#590.7% ( 56~100% ) Th- 1o EREETIY, EHEBER 64, WERMES 64, FENEEIL
(R-AFSAHI#94, 1814, I#H14, VH14)THD, WIFhd 1HOIEIIEE LT,
ATH BFEGRIC L 2 VB FEXMETIL, 7RI TREBENELEL, Db 5 &ICITEMOR FRE)
EHUEDGHE & B Sh i,

BRIDIL, clomid 100m¢ ( A#E5 AE LD 5 AM#ES ) Zid clomid 100m ( AfE2 BB LY 5 AL ) —
HMG 15010 ( A#E7 B B X O 88 ) 12 X 2 RIBEALIT, BEE - EIRN20mRRE (CRE LIRS TAR
S, HCG50001U ik Lico HCG S8 36M: M THRZ IE 77 4 FFICHBII T2 5m L (F4928) , iV
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24T - 100 ZREINL, SR TR, ERIMEA24IFHIRIC, BEHGEZROTIERLOH 2mARHT D
IR RERICEA LT,

FER L 2TMOIVF-ETRICE D, 8 AR L7chS, T NTFERERTH - 1 N EETIRH IL33.3%,
SHREFTITIR A1 29.6 % C, E%, PRI TIEIENE L, T4 « NEHIMT bR - JEERBERICE TS
Mo Toe U 8 44 7ClE, IFIRIIEN 24K 712005 5 2Rk L, 1 BHVEREZB/T (LR, 26609,
I

4 ZUTIFIRASBIET T H S, BRI TH D &, MIE 3 &4 T UIMEORENSHER SN, i) 2 @ZEKR< 9 @D
HHEED S BRI DIREIHERIL 6 8T, MERBEE S ETH- 10,

KPS L A ITERE, EEREFE5% (4/16), ZHEFESTS (3/4), HFENENH25%(1/4)
Td-tio BRI HIFRERIL, EFEN0 % (0/6), WERBERESS% (26), FENBKIES%
144, 1814, VI &) Tho1o. IEPETHSMRERMC L AERETIY, GXEERT
57% (4/7) &, BnElEEDIZVEE(18% ; 3/ 17 ) ICHNTED - 1o FHEAR T B LHEGIEES 6 4
Tit 345 (60% ) ITIFRASHL LT,

27ED IVE-ETRT, 758 ( S5 2.8 ) ORBAIT75ERE S, 728 (F492.7 IDsSkE L71chs ( K66 % )
MRAL I TR TEH - 120 6YEDBEZREIND H BISEICEHHEER S, BHEIER ZHEI54E (F15
2.0 ) IS BAEREKIT20.4% TH- 12

ER LTRSS, BEMR TR OBAEET 5 WAL IFC H5 0, GIFT D% &L, JOBFRIC
ST HIEPFETH Ho EE, IENR TIEEEERH 25 NTI0T pick up FEFEFNIIT L TIEEWERERED
moncnbd2, —k, IVF-ETRTIE, IENEF#XEEETSTS, FENBREEFTH0% &l ERER
PRSI, IVF-ETRZAT - 12N E WX EFEEFN TN T GIFTEMNFI TH S b, TN DRER
BRIDSINE NI T 3 5 ATREMED SR (R S NUfce [EARIC, 1VF-ETRIETOFE NEEFHS, HIRERGR
BOHARBITHO L b GIFTEMPITHS 2 Lo, Bt FrENEEONERRNIENZBHEETH S

THEME &R X7,

IVF-ETRIS, [RMHICZEEEDEREE P OBKINTRETH 530D T/, GIFT E|AEFICHT %7
SIISHIRE L LTARITH - 100 T DOHIETIE, SRINAHZIORE TIHERNICBET 570D, T8
WICBAE T A B SABIERAE ( IVF-ET ) ICH TR D AEEPNTH Y, IVF-ET ICH ORI DR E ORE®
FEROMB D DREND T DTS 5, %72, IVF-ET, GIFT, IVF-ETR&ERR#IEHEESOC
Eid, BRRLUICARERERICH LT, LD BEUIEREARIRTE 5 A TREBEEDID S0
FEHK: 1. Asch, R.H., Balmaceda, J.P., Ellsworth, L.R., and Wong, P.C. : Pregnancy after

translaparo scopic gamete intrafallopian transfer. Lancet 2 : 1034, 1984.

2. /IHESE, KRBT, HEEA, &FA08, BEFEM BB TINERNBHEORKE, HILIPHT
it 3 152, 1986.

3. /MR, BLEEA, AHEF, RILEE, E)IFT, ~NE &, WiERE, B E
RARINIDE NI & 2 IERD 16, £31H A AREFSKESTP6R5E, P190, 1986.



Z 2 e b FiFEBHAEFFILEPUS T DK TFEEE
= a3 — FIFMME3I A AT D555

Characterization of the low molecular protein obtained from porcine zona pellucida
by using monoclonal antibody (3A4) which reacts exclusively

to pig and human zona pellucidae.
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REEMAFERMBARYHE
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[(BRY] : HASHOIRNERR (ZP) B—R 320X ELBEEAENSGHEEINEGR. 72 ZP Ik
WTLESKE (FEE:50S ) T3 Oo0NFHENMTI LN TcE D, SHLRKTRIPTR. BXFHTTE

SHEBETRS> L. BADvAF—-RENTFESE (QK) 2DEINE, AWETE. 72t b P o
HEDBT BT/ 70— FUHE Mab-3A)RRET 2. C o 23Kd ENFHE OE/LFRME ISV THEA

s [J8k] : W¥8{b7 RZP (S-PZP) % SDS-PAGE RIZ AR TBERKEIcHEk L. ELEARLEBT I LY
HINEEAE R OO - RER PS5y RT By Mk BRPUE TS (Western blot assay) L.

Mab-3M4 & RIGT AHE M Lz, HIGHEOMHREFHA SN T2HIIE, S-PIP 2#FEADHER. B
REEE UM L%, L — bica— b+ L, ELISARR TEFHRIGEH28IE L. [#55%] : SDS-PAGE
CGERTRME) OB LFEEE L Mab-3Mr ORIGEFRS &, WHEHBEIZIFHEATEY KA Th

e, BILFRAET Tk, FEHFEK 92Kd L2oKdRH SN, SHRBLET IV FIUALEA TR, 28Kdicn
HptiEnte, TRIZRIGHER S-SEAnMEEC L VEDFALAZ L 2RRT 2, COREEHET I
b, “RLTESKE GERT e B BITRo7. —RILTIR 92K MERIEE I EEEO—E. —
YOt Tlt 69Kd » 23Kd DTFRDEET B b o7z, Western blot assay TIE. ZD220BFDSH
EXTOEEEDOA Nab-3MIKH 3T b — FRFFE LT, ZRTESKE (FES SIS TeadiTd .
FRTEMT CHIGHEIR. DFRIKAICEES I~10EBRL THELR. (Fig.1-a) —h. BLLRH
Tk, DFE20-30kd 0BBECEESORRS 10-11HDO ARy b LThBNK, (Fig.1-b) LItk

By, HEHEREAEOLRE L B L TBEPNIARDFEOHEANL CHEELE TH R b BHEINS
DT, TE - IREABDEBINREDDBILENRH B, £ T, S-PZP Ztrypsin ( 20,40 ng/ml)

chymotrypsin (20,40 wg/ml) . mized glycosidase (40, 80 wg/ml) . endoglycosidase H (0.5U/ml)
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endoglycosidase D (0.5U/ml) THFEL T, Mab-3A4 > DRIGHNR L DEEE > TV 23030, trypsin,
chymotrypsinZk & LB RMEOBV R cHEADMMR Tk, FURTEHREL CET L. ThicdL.,
neuraminidase, endo H TIHFEEHDE T IX 9 572, nized glycosidase, endo D TiZ-OOHIFMEDET
DBAD BN KT S-PIPE b Y Z)UF T AR Y Z)k VEETERMHEREBRE L. SDS-PAGE GERITAH)
K EBEEEDNE — v Nab-SMOMEHR DM B R, BEHEOAF - V>RED TS diffuser
R NS B, E2 LTHTFEKLE 32Kd & 2KD/SY F& LTHFE L, Western blot assay T3,

FEYEME Y IRD T+ 288, 32KdFHE st e,
[#38] : £/ 70— F)¥ifk Mab-3A) TEBINBZ T2« £ b 7P @A ED—oOTch I3 EEAHE KOV

TUTDOZ EBHLBM R 5.

1. Mab-3MOMEHFE T b — 2 ELHT (23Kd) & FREFAETCRIE b -2 ETRVIEKdDD
FeS-S EaTHAL. ¥IKIDDFETHET B,

2. RTESKE GRIT) Tk Mab-3MoOMGCHEREESNES 10-11{Enfanily nembersd» S

T, DFEE 20-30Kd (FHH23Kd) D#ERICH B,
BHETE b — FoRdid tripsinit LEZHERE . R7F FBARKEKFL TV E LEI BN S,
4 ALFHBESA L 2 DM ORR. HEHIED core EEEOATRIFBILFHA T © 32Kd L#EEIN B,

IEF

(a) non-reducing condition (b) reducing condition

Fig.1 Detection of the antigen corresponding to Mab 3A4 by
two dimentional (isoelectric focusing and SDS) PAGE

30

1) Hedrick, J.L. and Wardrip, N.J. (19868) Isolation of the Zona Pellucida and Purification of Its

Glycoprotein Families from Pig Oocytes Analitical Biochemistry 157 63-70

2) Koyama, K., Hasegawa, A., Tsuji, Y. and Isojima, S. (1985) Production and Characterization of
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