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1988 Observations on Supplementary Sperm and the Polar Body

in Rabbit Fertilized Ova

Kenichi Higashi, Teruo Maeda and Yoshio Tsutsumi

Animal Reproduction Laboratory, Faculty of Applied Biological Science,
Hiroshima University, Higashihiroshima-shi, Hiroshima 724, Japan

Abstract Rabbit eggs from the 1-cell to the expanding blastocyst stage were examined for
a study of the distribution of supplementary sperm and polar bodies. A total of 252 eggs
was recovered from 37 does from 18 to 160 hours following mating; 237 of them were ferti-
lized. Supplementary sperm persisted in 221 of the fertilized eggs (93.2%). Mean number
of supplementary sperm in all fertilized eggs was 6.515.8, and of those recovered at 160
hrs post coitum was 3.2. Though the proportion of eggs with agglutinated supplementary
sperm was over 50% in the 1-cell to the 16-cell eggs, the proportion significantly de-
creased after the 32-cell stage. Three polar bodies were observed in 27 eggs (19%) out of
142 during the 2-cell to the morula stage. Although the polar body was always located
peripherally in the perivitelline space in the 2-cell stage, some eggs with one or two
polar bodies located centrally among the blastomeres were found in both the 4-cell and the
8-cell stages in the present study. The same phenomenon was observed during in vitro cul-
ture of the 2- or the 4-cell stage eggs, also. It was noted that one to five sperm ap-
peared in some blastocoelic cavities.

Introduction

Pincus and Enzmann!’ found supplementary sperm located in the perivitelline space of
the rabbit ovum at 12 3/4 hours after copulation. The numbers of supplementary sperm in
rabbit ova were reported to be 5.5 per egg at 20 to 23 hours after mating by Bedford?,
and 20 in the 16-cell stage at 50 hours after mating by Adams® . Numerous supplementary
sperm in rabbit 8-cell eggs showed intact microscopic morphology? . In an ultrastructural
study by Oh and Brackett® , the inner acrosomal membrane and the equatorial segment of the
supplementafy sperm in an ovum 1 1/2 hours after insemination in vitro were clearly evi-
dent. And in fertility trials, insemination with 1,000,000 epididymal spermatozoa in 1 ml
serum/Ringer solution showed that the number of supplementary sperm was 4.2 per egg recov-
ered 18 hrs after mating® . These reports are fragmentary and do not clarify how long
supplementary sperm persist in developing rabbit embryos.

The chromosomes of the first polar body in rabbit ova sometimes undergo the second
meiotic division, causing three polar bodies in an ovum”. Assheton® reported that one
polar body occasionally mingled with the segments of the rabbit 8-cell eggs and placed it-
self within them, while the other remained in the perivitelline space. And Gregory® re-
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ported that in about 25 to 27 eggs, the polar bodies appeared to occupy the depressions
between cells; and in one or two cases they appeared to have been forced to occupy a posi-
tion with the cells which are enclosed. However, it is not yet clear whether such a phe-
nomenon commonly occurs in the rabbit.

In the present study, rabbit eggs in various developmental stages from the 1-cell to
the expanding blastocyst were examined with respect to number and shape of supplementary
sperm and polar bodies, which may change during 18 hrs to 160 hrs after mating.

Materials and Methods

Thirty-seven female Japanese White rabbits were bred twice with fertile bucks by nat-
ural matings and injected intravenously with 20 I.U. of hCG to insure ovulation. The eggs
were recovered Iin vivo by flushing the oviducts at 18 hours post coitus (hrs p.c.)

(4 does), 24 hrs p.c. (6 does), 30 hrs p.c.(5 does), 38 hrs p.c.(6 does), 48 hrs p.c.

(3 does), and 60 hrs p.c. (3 does), by flushing both oviducts and uteri at 72 hrs p.c.

(2 does), and by flushing uteri at autopsy 90 hrs p.c.(3 does), 120 hrs p.c. (2 does), 144
hrs p.c.(2 does), and 160 hrs p.c. (one doe) using Ringer’s solution supplemented with 20%
rabbit serum.

Eleven of those cleaved ova recovered from oviducts at 18 hrs p.c. and 9 at 24 hrs
p.c. were taken for in vitro culture. After recovery, these eggs were washed two or three
times with Ham’s F12 medium (GIBCO) and then introduced into droplets of 0.5 mf of the
same medium, which included 20% (v/v) inactivated rabbit serum and 100 I.U./m¢ K-penicil-
lin G and adjusted to a final pH of 7.4 by dropwise addition of 7.5% (w/v) NaHCOs; under
liquid paraffin in petri dishes (35 mm in diameter). The eggs were cultured at 38°C in a
humidified gas phase of 5% C0. and 95% air for 48 hrs and observed every 6 hrs.

All eggs, except those cultured in vitro, were transferred to glass petri dishes and
viewed by an inverted microscope using differential interference to count the number of
supplementary sperm and to locate the polar bodies. The number of supplementary sperm was
counted very carefully. Second or third polar bodies, small spherical cellular bodies
nearly as large as the first polar body, mainly situated in the perivitelline space, were
also located, if present. Then the eggs were fixed in 2.0% glutaraldehyde in 0.2 M caco-
dylic acid buffer for 2 hrs at 4°C. After washing with 0.2 M cacodylic acid buffer for 8
hrs, they were postfixed in 2% 0s0, in cacodylate solution for 1 hr at 4°C, and were put
into agar blocks (1-1.5% w/v), dehydrated in ascending concentrations of acetone up to
100% to embed in Epok 812. Successive sections (1 «m in thickness) were made using an au-
tomatic ultramicrotome (Porte-Blum, Sorvall). The sections were stained with 1% (w/v)
toluidine blue solution in 1% (w/v) sodium borate solution (pH=10.2), and examined for
supplementary sperm and polar bodies using a phase-contrast microscope.

Results

A total of 252 eggs was recovered from 37 does; 237 of them were fertilized. The
mean number of eggs recovered per doe was 9.4%2.6 (meantS.D.)(range 4-14). Supplementary
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sperm could not be found in 16 (6.8%)

fertilized eggs; the mean number was 6.5+

5.8 in all fertilized eggs. The mean num- 20r
bers of supplementary sperm counted in
eggs recovered at each time after mating
are illustrated in Text-Fig. 1 (range,
13.1-2.6). All supplementary sperm ob-
served by light microscopy were intact and
well preserved in the perivetelline space
(Figs. 1-4). It was also evident that one
to five sperm appeared in the blastocoelic "
cavity; that is, 2.0%1.4 sperm in 5 out of

6 early blastocysts, 2.0:£1.0 sperm in 5 of

10

Number of sperm

18 24 30 38 48 60 72 1220 ¥4 160
Hours after mating

10 blaStOCyStS and 2. 7+1. 5 sperm in 11 Of Text-Fig. 1. Mean numbers of supplementary sperm
; 2 - . in eggs recovered at various times after mating.
47 expanding blastocysts (Fig. 6). X standard deviation.

Although two or more supplementary
sperm appeared agglutinated together in
many l-cell eggs at recovery, a few eggs

in this stage demonstrated that sperms E 100, (%)

which were swimming separately in the § (

perivitelline space just after recovery S

showed agglutination of sperm, mostly in s %

proximity to the polar body, within one ég 50 b

hour after recovery. In the 2-cell eggs, oo

most agglutinated sperms were located in ;é

the bipolar and wider perivitelline space é% )

formed by the junction of two adjacent =8 9 s -
blastomeres. Changes in incidence (%) of b 2 054§ Es B
eggs possessing agglutinated sperm in each N mmii: it:g;s R
cell stage are shown in Text-Fig. 2. The supplementary sperm in various cell l:nge:. e
proportion of these eggs was briefly over . i'i'ﬂ‘i‘::::::::;::‘::::1::;:35:;“::"
50% during the l-cell to the 16-cell stage, eggs observed. M; Morula, EB; Early Blastocyst,

i B; Bl » Ex ndin as .
and afterward it sharply decreased to the ! Blastocyst, Ext Expanding Blastocyst

morula stage. In the early blastocyst, it
was difficult to find supplementary sperm.

Three polar bodies were located in 27 (19%) eggs out of 142 from the 2-cell to the
morula stage (Table 1). It was impossible to identify the polar body in the early blasto-
cyst stage, because of the extremely narrow perivitelline space and the small cell-size of
the blastomere. Although the polar body was always located peripherally in the perivitel-
line space in the 2-cell stage, eggs with one polar body located centrally among the
blastomeres were sparsely found in both the 4-cell and the 8-cell stages in the present
study (Figs. 5 & 6). In the in vitro experiment, it was clarified that the third polar
body appeared in the 4-cell stage and one of the polar bodies sometimes moved into the
central portion among blastomeres, with the exception of one case in which two polar bod-
ies were located in the central portion among blastomeres, also.
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Table 1. Incidence of three polar bodies and location of the
polar bodies in eggs
No. of eggs with ) No. of eggs possessing
3 polar bodies / polar bodies located in
Cell stage No. of eggs observed the central portion
among the blastomeres
(%)
1-cell 0 / 28 0 -
2-cell 2 /7 27 7.4 =
4-cell 11/ 33 33.3 13 (39.4)
6-cell 0 / 3 0 0
T-cell 1 / 6 16.7 0
8-cell 7 /37 18.9 7 (18.9)
9-cell 1/ 1 (100.0 0
16-cell 2/ 9 22,2 0
32-cell 0 7 0 0
morula 3 / 18 16.7 0
Total 21/ 142 ( 19.0) 20 (14.1)
Discussion

According to photographs of rabbit fertilized eggs by Soupart® , agglutination of
supplementary sperm is evident in the perivitelline space. In spite of a high incidence
(over 50%) of rabbit eggs with sperms agglutinated in the 1-cell to the 16-cell stage, it
is curious that no description appears hitherto on the agglutination of supplementary
sperm. Reasons for the occurrence of agglutination of supplementary sperm in cleaving
eggs are not clear and remain to be explored.

In the present study, three polar bodies were recognized in some eggs later than the
2-cell stage (Table 1), and in vitro egg culture showed that the third polar body appeared
in the 4-cell stage. Therefore, the third polar body may appear during the 2-cell to the
4-cell stage, and incidence of eggs having the third polar body was about 20%.

Gregory®’ suggested that in the undivided egg to the 2-cell stage egg, the polar
bodies are often found in close proximity to each other and in the 4-, 8- and later cell
stages they are often found separate, and in many cases very far removed from each other
to occupy the concavity formed by the junction of two adjacent cells. This trend is in
reality demonstrated in the present study, also. Gulyas'® suggested that rotational
cleavage occurs in one of two blastomeres during the second cleavage in the rabbit. It
was also reported that one of two polar bodies was mingled with the segments of the egg® .
Therefore, it is speculated that the migration of the polar body directed to the central
portion among blastomeres may be related to rotational cleavage, and that this phenomenon
frequently may appear in the 4-cell to the 8-cell stage. Gregory® observed that in
rabbit eggs of about 25 to 27 cells, the polar bodies appear to be living and always occu-
py the depressions betweeen cells; and -in one or two cases they have been forced to occupy
a position with the cells which are enclosed. Batta et al.'" demonstrated that the sec-
ond polar body in the rhesus monkey egg was located among the blastomeres. Gregory® as-
sumed that the variation in positions of the polar bodies is due to segmentation, pressure
and readjustment, because the polar bodies may be shifted more readily by very small pres-

—4—
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sure than are larger cells.

Nozawa'? noted that rabbit embryos do not hatch from the zona pellucida in vivo be-
fore implantation which begins later than 168 hrs after mating'® . In the present study,
sperm were found both in the perivitelline space and in the blastocoelic cavity of five
expanding blastocysts recovered 160 hrs p.c., and these sperm seemed to be intact in light
microscopy. Therefore, it is of interest to determine the fate of these sperm in vivo at

and after implantation.
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EXPLANATION OF FIGURES

1. 1-cell egg recovered from the oviduct at 18 hrs p.c., showing supplementary sperms
(small arrows), two polar bodies (large arrows), two polar bodies (small arrows),
zona_pellucida (ZP), and two pronuclei (PN) (X704).

2. 2-cell egg recovered from the oviduct at 24 hrs p.c., showing agglutinating sperms
(small arrow) in the perivitelline space and the polar body (large arrow) occupied
the concavity formed by the two adjacent cells (X1067).
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3. 4-cell egg cultured in vitro for 12 hrs after recovery of 2-cell egg, showing agglu-
tinating sperms (small arrows) and a polar body (large arrow), which is just as a
transparent round body located centrally among the blastomeres (X533).

4, A semi-thin section of 4-cell egg recovered from the oviduct at 30 hrs p.c., showing
agglutinating supplementary sperms (small arrows) in the perivitelline space, one
polar body (large arrow) located centrally among four blastomeres, and another polar
body (large arrow) remained out of shape in the perivitelline space (X994).

5. 8-cell egg cultured in vitro for 30 hrs after recovery of 2-cell egg, showing agglu-
tinating supplementary sperms (small arrow) in the perivitelline space and one polar
body as a small round body located centrally among the blastomeres (large arrow)
(X704).

6. A sperm found in the blastocoelic cavity of an expanding blastocyst recovered from
the uterus at 90 hrs (small arrow) (X500).

1. A supplementary sperm (small arrow) located between the inner cell-mass and the zona
pellucida of an expanding blastocyst recovered from the uterus at 90 hrs p.c.
(X1067).

8. A semi-thin section of an expanding blastocyst recovered from the uterus at 90 hrs,
showing a supplementary sperm (small arrow) between the trophoblast and the
zona pellucida (X560).
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Production of Monozygotic Twin Mice by separating of 2-cell Stage Embryos
HNE - ABSER
Katsuhiko NAKAMURA and Yoshiro ISHIJIMA
HEREAFEEFHXERMPENEE
Laboratory of Animal Reproduction, Depertment of Zootechnical science,

Tokyo University of Agriculture

The present study was examine the viavility of separated mouse embryos at 2-cell
stage, including production of monozygotic twins.

Two-cell embryos were collected from superovulated donor of three types: CFH1
females which were mated with CF#1 males (41 embryo), CFi1 females which were
mated with C57BL/6 males (F1 embryo) and F1(CF4£1 XC57BL/6) females which were
mated with C57BL/6 males (BC embryo). Zona pellucida were removed in Hanks solu-
tion containing 0.2 ~0.5 % pronase. After removal of zona pellucida, the embr-
yos were separated into two halves by pipetting in Ca™ and Mg* free Hanks solut-
ion containing .02 % EDTA. Separated blastomers were cultured in drops of cul-
tur medium(M16) covered with paraffin oil at 87 °C in an atmosphere of 5% C03,95
% air for T2 hours. Then a monozygotic pair of half embryos developed into bla-
stocysts were transferred to CF#}f1 recipient on Day 4 or 5 of pseudpregnancy.
The results were as follow:1)The proportion of single blastomeres developd into
blastocysts, for the 11 embryo, F1 embryo and BC embryo were 72.8, 74.2 and 78
.5, and the proportion of a monozygotic pair of embryos developed into blastocysts
were 61.1, 61.5 and 70.1%, respectively. 2)The cell numbers of half embryos af-
ter 72 hours culture, for the 11 embryo, F1 embryo and BC embryo were 51.6%+
2.0, 59.0%3.7 and 63.8%2.1, while the cell numbers of normal embryos were 108
.6%5.5, 128.8%3.7 and 136.6 *4.6, respectively. 3)By transfer of a monozygotic
pair of half embryos into recipients, number of pups were obtained 3 (16.7%),
including one pair of twins for the F1 embryo and 1 (5.6 %) for the BC embryo.
By transfer of a pair of embryo plus eight of normal embryos into recipient, nu-
mber of pups were obtaind 5 (25.5 %), including 2 pair of twins for the F1 emb-
ryo and 1 (3.6%) for the BC embryo. Three sets of monozygot twins were produced.



MAIPPFEE (J. Mamm. Ova Res.) 5% %15 198844 H

HEH O, WESIRSEEE L TCHONS EDTARMEAERD, <9 2 2 M
KO EEERD > O — IR e O A #ED THY, $TI, CFH1IRTYIRD2
FFIEAIE A © 578 U A2 BIERAE BIC L 0 KB ICBRICRET 22 &, IHZnHoR
EBHT L LI OBERNOBTICRET S LEHELL (B, AB 1986,
A, L, B8 1987) .

Z0t%, ZOBHBBEOREEZHC, —RBRICRAROF & SN BTN O SRR
FHOCBHEEABERT LR, SHORFEA2EUCETAB 20k L, Thid,
TCIER, A BH KA (1987 NCSIBL/6JXC3H/HeADF1 ® 24
Rt & 0 E L ¢ THORFEF 20 RSFRELEEDbn 20 THET 2,

Mrbs XAk

1) AL

itk ik, CFH 1Rl COTB L RlAHE L Cigh 2k (F1 1) , CF
#1%MX CSTBLRM#ED F1 M C5TB LR#E /Ny 7 7 02 LTigk 2K (B
CH) BLUCFH1%L0EL 2HBIEEER N, Zhoifi, 3 THike ik
OEPIME AR L CERIRRU . (b, A 1986) .

2) EWHOKRE

GWHHOREL, BERUZ 2#HBIEIKE0.2 ~0.5 X077t —¥ (72FF—¥E,
M) 28T HanksBBOA -7 75 AF » 7 v v — VIZ AN, FERBEFEET TIT- X,
3) EEko 5t

F o EE, EWHEREL LIKE HanksiE TiR%, EDTA FE—L¥ 0.02%
A2&40Cd" Mg RHanksicB L, BEAIL <, 77 $32 Lk 0iTok,

4) B#&

BEY, vJava-—FA4AvIraInkh7rs2AF 2 v e— L (35X10mm, LuxttED
W, BEC I EERAE T LRSS 7 4 VER - NEETED, B 1 3IERE
ANBHUNEREEEH O, BERICEIMIGEER O, BESHE, REBFZ L%,
2595%, MR 100%, EE3TCE Lz, BEIOLITNOT2ER/IIT - 2,
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5) MR OHE

BRTEHOKAERZ I, UTokkcHRBEEEL 2,

IR0 H, BHRERRKE0%Y ¥ FIMEFIC155E L TERAEL 2%, BIER (£2/ -
w:ﬁ&:%%m=3:1:4)@Eaﬁﬁﬁ%Ahkﬁa@bSﬁﬁ—&Eib,om
THEERD S THBHEE L 72, BIERTHR HKELEOBER S & HICEZE S mO A
EDOGRATAFZ 520 R 1T OES, Hlgt cHHOHBECHERE LT Z2N0H
BEY, DOTFLFRTONBRLEL, BEE T TC2nZnoIROBEREL .,
6) DRI OB

BRI, BRET2EMCRAPHTCRELLF1 KB XU B CIHBIRO &% L
oo VYELYMIGCFH1Z20OMey 225 T, B, 1) BER4ZLE5H
DVYEYIYOHFERCHEKEE 1 OB, £ 2) LYEIYIOEFE
BMIZCFH 1 REROEBAEKS, AFEHCEROBREN 3 58I | A2 BHT
528D %IT- 1,

R

1) SrEEEIER OR B ER

F1 ¥, BCHBIUEBD 7DD CF # 1 RIEOHBEIER QR EEAR X Table 1R
THWY TH3, Table INSHONIEE I, HEEL LFRORBR~ORAERL, Fl
HRERD S DHT74.1%, BCHERD BDONE.5%T, CFH I RIODWOIRARIFTH
ole, il MBRICRE L HBEIKO S b, MTRELLFER, F1 E261.5%, B
CHEMN70.1%C, BCHOACFH 1 RDIDLD WO RAFWOMEREZRL 72,

Table 1 Development of blastomeres isolated from 2-cell embryos

No. of No. of No. of
half (or pair) half embryos monozygotic pairs
Donor embryo embryo developed developed

to blastocyst(%) to blastocyst (%)

CF# 1 xCF#1  1110(555) 808(72.8) 339(61.1
CFt1 xC57BL 550(275) 408(74.2) 169(61.5)
F1 XxC57BL 214107 168(78.5) 75(70. 1
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2) SR oAk

BRET2BHoRERoMaEE, CF i1 Riskosniif & M disko 7 Eilf & T
gL (Table 2) » VETFNOHEIE OB b B OKFEER LD, SMIEH
EOMPIDOHEMNCFE  Table 2 Cell number of splitted embryos which develped to

#1REROBDOLY blastocysts after in vitro culture for 72 hr
BEULZOERTH - Cell number

2o $172F1 K& BC  Donor embryo Normal embryo Half embryo
Kk, BCHOAA CFHl xCFH1  108.6+5.5 (n=16) 51.6%2.0 (n=28)
BN Z I - Too CFHt1 XC57BL  128.8%3.7 (n=30) 59.0%3.7 (n=14)
3) HE OBk F1 XC57BL  136.6+4.6 (n=21) 63.8%2.1 (a=1D

HTRE LR BRE, LvyEI Yy Ml os, G 3HCCF# 1 RbkERE
RS MEAmMACBIEL, —IMRFOEREAL, Z0RR, Table SIWRT LI,
vy M I HoNBREBHE L LIBE&E, FL KTRIERENM.4%T, BREL
MDD 3L (16.7%) OELNEON, Z2OBMRFNIHEETA TV, BCKT

Table 3 Results of transfer of blastocysts following culture in blastomeres

isolated from 2-cell embryos

No. of No. of pairs/ No. of
embryos No. of No. of No. of No. of pairs of
Donor embryo  transferred/ embryo  recip- pregnant pups monozygotic
recipent transfered ients (%) (%) twins( 26)
CF#f1 XCF#1 half 2 14/24 14 000 ) 00 ) 0C0 ) *
CF#1 xCSTBL half 2 9/18 9  44.0 3(16.7) 141.D
half 2 +normal 8 10/20 10 6(60.0) 5(25.5 2(20.0
F1 XC57BL half 2 9/18 9 5(5.6) 1(5.6) 000 )

half 2 +normal 8 14/28 14 11(78.6) 1(3.6) 0C0 )

*previous data
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Abstract
In the present study, sperm distribution in oviducts and the
status of their acrosome caps in the mogolian berbil after
artificial insemination were examined. Adult females of Mongol-
ian gerbil were superovulated with PMSG-hCG treatment. At 2 hr
after hCG injection artificial insemination was performed by
exposing the uteri of females anesthetized with sodium pento-
barbital and then, 0.05 ml of a dense sperm suspension was
injected into each uterus. At 0.5 hr after artificial insemi-
nation, motile spermatozoa were observed in the lower isthmus
of oviducts. At 1 hr after the insemination, motile spermatozoa
were seen in the upper isthmus and the first appearence of
motile spermatozoa in the ampulla were observed 7 hr after
the insemination. Motile spermatozoa recovered from the lower
isthmus 3 hr after the insemination were not occurred the

acrosome reaction. While, in motile spermatozoa recovered from
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the ampulla of oviducts after 11 hr of the insemination the

acrosme reaction was observed.

Introduction
Since Yanagimachi and Chang(1963 , 1964) first reported suc-
cessful in vitro fertilization in the golden hamster, a con-
siderable amount of information has been accumulated on the
processes and mechanisms of sperm capacitation, the acrosome
reaction and fertilization, using in vitro techniques. However,
little is known about during in vivo fertilization at the
present time.
In the rabbit some spermatozoa may reach the ampulla within
a minute of coitus; most of the " vanguard " spermatozoa,
however, are dead, pass out to the peritoneal cavity, and do
not participate in fertilization(Overstreet and Cooper,1978).
Fertilizing rabbit spermatozoa stay in the lower segment of
the oviduct and do not ascend to the ampulla until about the
time pf ovulation(Harper,1973; Overstreet et al.,1978). When
female rats(Blandau and Money,1944), hamsters(Yamanaka and
Soderwall,1960), and guinea pigs(Florey and Walton,1932) are
mated before ovulation, some spermatozoa may reach the ampulla
within 15 min of coitus, but it is doubtful whether such sperm-
atozoa remain alive to effect fertilization. In fact, recent
studies in rats(Shalgi and Kraicer,1976) mice(Zamboni,1972),
guinea pigs(Yanagimachi and Mahi,1976), and hams ters (Cummins
and Yanagimachi,1982, 1985) have demonstrated that the fertil-
izinf spermatozoa do not ascend to the ampulla until at about

the time of ovulation.
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In the present study, from interesting on in vivo fertilization
mentioned above, using Mongolian gerbils sperm distribution
in oviducts and the status of their acrosomal caps during

fertilization after artificial insemination were examined.

Materials and Methods

Animals: Mature female(9-10 months 01d,70-80 g body wt.) and
males(7-8 months 01d,70-100 g body wt.) of Mongolian gerbils
were used. All animals used were housed in cages by a pair or
groups (5-6 heads/group). All animals were provided with lab-
ratory food(Labo MR Stock,Kurea Co.,) and water ad libitum.

They were raised and maintained in a temperature-controoled
room(20 + 2 C) with a 14 hr light phase(0600-2000 hr) and 10
dark phase.

Induction of ovulation and artificial insemination: Mature
females of Mongolian gerbils were superovulated by an intra-
peritoneal injection of 20 IU pregnant mare serum gonadotropin
(PMSG, Teikoku Zoki Co.)followed 52 hr later by an intraperito-
neal injection ofl15 IU human chorionic gonadotropin(hCG,Teikoku
Zoki Co.). Ovulation occurs between 10 to 12 hr after hCG in-
jection(Ishijema et al.,1979). By this method, an average number
of ovulated eggs was 9.8(7-15).

Artificial insemination was carried out 2 hr after hCG injection
by exposing the uteri of the females anesthetized with sodium
pentobarbital (Abott Co.). About 0.05-0.06 ml of dense suspensios
of spermatozoa collected from the cauda epididymidis of mature

males(spermatozoa were suspended in saline at a concentration

_..1 6_
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of 2-4x106/ml and then injected into each uterus using a 1ml
tuberculin syringe with 27 gauge needle.

Examination of sperm distribution in oviuducts: In the first
experiment, females were killed at 0.5, 1, 3, 5, 7, 9, and 11
hr after artificial insemination, and oviducts were excised
from a point slightly proximal to the uterotubal junction. The
fat surrounding oviducts was removed and each oviduct was cut
to divide at 3 regions of lower, upper isthmus and ampulla
(Fig. 1).The oviducts were mounted on a slide glass by four
pillars of a paraffin-vaselline mixture and moderately com-
pressed on a coverslip. When spermatozoa were found, sperm
distribution in oviducts and the status of their acrosomal caps
were examined using a phase-contrast microscope. In the 2nd
experiment, females were Killed 3 and 11 hr after artificial
insemination. The oviducts were removed on the same method

used in first experiment.Each oviduct was cut to divide 3 re-
gions and each oviduct was flushed with warm saline. After the
flusshing when motile spermatozoa were found, the spermatozoa
were immediately covered with coverslips and the status of
their acrosomal caps was examined with the phase-contrast micro-
scope.

Scanning electron microscopic observation of oviducts:

In order to examine the status of spermatozoa in oviducts after
artificial insemination, gerbil eggs were fixed at a tempera-
ture of 4 C in fresh phosphate buffered 2.5% glutaraldehyde

for 12 hr at various times after the insemination. After
fixation the speciemns were dehydrated rapidly in a graded
aceton series and placed in 100% isoamyl aceton. The samples

were mounted on a slide glass(about 5.5 mm aquare) coated with
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poly-L-lysin(Sigma) and they were dried. Specimens were placed
on the Supporter and coated with gold to about 350 A with the
ion coater(Eiko Inc.). Observations and photography were ex-

ecuted using Hitachi S-450 scanning electron microscope.

Results

Results of sperm distribution in oviducts were shown in Table 1.
At 0.5 hr after artificial insemination motile spermatozoa were
observed in the lowere isthmus(33.3%). However, at same time,

in the upper isthmus and ampulla we could not find motile sperm-
atozoa. At 1 hr after the insemination, inthe upper isthmus
motile spermatozoa were observed. While, in the ampulla motile
spermatozoa were not found, until 5 hr after the insemination.
The first appearence of motile spermatozoa in the ampulla were

were at 7 hr after the insemination.

Results of the 2nd experiment were shown in Table 2. Motile
spermatozoa recovered from the lower isthmus 3 hr afer artificial
insemination had intact acrosomes, but the acrosome intact sperm-
atoza decreased in observations of 11 hr after the insemination.
About 50% of motile spermatozoa recovered from the upper isthmus
3 hr after the insemination had intacti acrosomes. In the other
hand, 75.0% of motile spermatozoa recovered from the upper
isthmus 11 hr after the insemination had modified or reacted
acrosomes. Further, 11 after the insemination about 86.0% of
motile spermatozoa recovered from the ampullar portion were

modified or reacted acrosomes.
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Table 1. Sperm distribution in oviducts at various times after artificial insemination

) Hours after artificial insemination
Portion of

the oviduct
0.5 1 3 5 7 9 1
I?;"i;ms 2/6(33.3) 10/10(100.0) 11/11(100.0) 12/12(100.0) 12/12(100.0) 14/14(100,0) 17/17(100.0)
Upper - . .3) 12/14(85:7) 16/17(94.1
i 3/10(30.0)  5/11(45.5)  9/12(75.0) 10/12(83.3) /14( ) ¢ )
Ampulla - - - - 3/I2(25.0) 6/14(42.9) 11/17(64.7)
Note. Numbers in parentheses represent percentage.
Table 2, 'lhe stalus of acrosamal caps of molile spenmlozoa recovered [rom
oviducts 3 and 11 hours after artificial insemination
llours after artificial insemination
Port
ortion of 3 1
the oviduct
Total Acrosome Acroscme Acroscme Total Acrosome Acrosome Acrosome
No. of intact modified reacted No. of intact modified reacted
sperm sperm sperm sperm sperm sperm sperm sperm
Lower
{athiiis 106 98(92.5) 8(.7.5) - 32 20(62.5) 12(37.5) -
Upper
Cetins 50 29(56.0) 17(34.0) 4( 8.0) 78 20(25.6) 33(42.3) 25(32.1)
Ampulla - - - - 86 12(14.0) 29(33.7) 45(52.3)

Note. Numbers in parentheses represent percentage

-19—
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Spermatozoa in oviducts 3 and 11 hr after aetificial insemi-
nation were observed by an scanning electron microsocope. At 3
after the insemination, in the upper isthmus of the oviduct

many spermatozoa attached by their heads to the epithelial cells
were observed and in most majority of them heads penetrated into
the epithelial cells(Fig. 2). In the lower isthmus a considerable
number of spermatozoa were observed. While,11 hr after the in-
semination few spermatozoa penetrated to the epithelial cells

were observed.

Upper isthmus

Fig. 1.
\\\V// Diagramatic drawing of oviducts
Lower isthmus Ampulla of Mogolian gerbils
Pig. 2

Spermatozoa penetrated into the
epithelia cells of the upper
isthmus of the oviduct

Discussion

In most eutherian mammals, the zona pellucida of freshly ovulated

eggs is surrounded by the cumulus oophorus cosisting of numerous
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follicle cells and their viscous matrix. Under ordinsry in vivo
conditions, fertilizing spermatozoa must pass through these in-
vestiments before fusing with the egg membrane. Under ordinary
conditions, the cumulus and/or substances associated with the
cumulus may wellbe among the most important factors triggerring
the completion of acrosome reactions of fertilizing spermatozoa.
Although it is well established that spermatozoa must complete
their acrosome reactions before entering the zona pellucida, the
site where spermatozoa begin and complete their acrosome reactions
has been a subject of controversary. According to Austin and
Bishop(1958), hamster and guinea pig spermatozca actively swim-
mming in the ampullary fluids usually have intact acrosome caps,
whereas those swimming within the cumulus have either modified
or no caps at all. A similar result in the hamster has been re-
ported by Cummins and Yanagimachi(1982). In the mouse, on the
other hand, all the motile spermatozoa in the ampullary fluid
are reported to have intact acrosome caps(Bryant,1974). In the
rabbit the vast majority of spermatozoa in the ampullary fluid
about the time of fertilization had been reported to have intact
acrosome caps(Bedford,1972; Overstreet and Cooper,1979; Suarez

and Katz,1982).

In the present study, ovulation occurs about 8 to 10 hr after
artificial insemination and fertilizing spermatozoa reached the
ampulla at 1 to 3 hr before ovulation. The large number of sperm-
atozoa reached the upper isthmus of oviducts within 1 hr of the
artificial insemination and after 0.5 hr of the insemination
spermatozoa were seen only in the lower isthmus.The first appea-

rence of motile spermatozoa in the ampulla was observed 7 hr of

—921 -
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the insemination. In female hamsters mated naturally spermatozoa
could reach the upper isthmus within 3 hr of mating and at 12 hr
of mating spermatoza were found in the ampulla(Sato and Yana-
gimachi,1985,unpublished data). From these results, it seems
that after artificial insemination before ovulation, the ascend-
ing of spermatozoa from the isthmus of oviducts to the ampulla
in female gerbiles is earlier than that of the hamster. Gerbil
spermatozoa also arrived at the ampulla before 1-3 hr of ovul-

ation.

At 3 hr after artificial insemination spermatozoa in the upper
oviduct showed morphological modification of their acrosomes

or rhe acrosome reaction. But, acrosomes of the spermatozoa in
the lower isthumus was intact at same time after the insemination.
At 11 hr of the artificial insemination, the majority of sperm-
atozoa recovered from the upper isthumus and the ampulla were
modified acrosomes or the acrosomes reacted. In hamsters it is
observed that spermatozoa entred into the ampulla are ready
underdoing the acrosome reaction, and complete the reaction

while passing through the cumulus or shotoly before, or after
contacting the surface of the zona pellucida(Cummins and Yana-
gimachi,1982). In contrast, in rabbits 98% of motile ampulla
spermatozoa has been reported to have acrosome caps in the cu-
mulus cell matrix(Suarez et al.,(1982). In the present study, the
vast majority of gerbil spermatozoa in the ampulla were under-
going the acrosome reacting or acrosome reacted. From this re-
sult, in gerbils,the status of sperm acrosomes in oviducts

was a similar pattern,aé compared to the of the hamster.

= D [ =
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2+ 2 X3 (Mongolian gerbil; Meriones unguiculatus) BREMNWIZ BT %
BToafmEehRIGE D2V T
ek =E'. HFTRA
AAAYEESEZE SHEMRZR. EBEEHC

EY FARREREFRAVCAIERRITL. ZOKRDOAFT X AINEARRBIIHBTO

A e RRRBI OV THANE, BB A F 3% X I WPMSGE hCGER F WV CiaHESIAE 21T
V. hCGIEMABRB KR T CEELV. FERNRETRERERZIAVTALRERIT

o, EFEAENDCEHBFOL XIS TER (lower isthmus) B SN fze
ZUC. 1BEBCRAZEODONLBFBRRBEH LTV R, Ui L. IIERKIBKL

WD TEFHADNE QL IEBRTERE TS - o EHESBEHKW lover isthnush & [E]
FUEBFRBLVTEARRSRERERILT. 1B ROIEERIBOBFTE. G&

AEDLOBEEREZEBUTLRPBREL TV, ORI, HSIURIBTFT
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KEDOLH-RHBIRAEFREIC L2 BHBBRORH
A trial on Superovulation by LH-RH Drip Infusion

Intraveneously in the Rabbit

NREET. BHEME. MAx B, Lu#E EH. SUE-—
HE N, EAMBR
Yumiko Kobayashi, Naoharu Takai, Akira Hosomizu, Tadashi Sankai, Kiichi Kanayama

Tuyoshi Endo and Yuzi Sakuma

HEAA¥BREFSREAHZHE
Department of Veterinary Physiology, College of Agriculture

and Veterinary Medicine, Nihon University

(HHY)] KESICERBPUL SV TEHEFHBELEMNL LEFROBEF M ICIK, FSH
FEEPHSGAZRHZhTVWE N, HELSR. BETHRNVEBYTCHALH-RHEFVWTTY
ADBYHHERERS. BELBEBEIBONZ 2 2 HELTEE., EHRETIR. FRK
EWTLH-RHIC X 2B HIBEBRATETHEIH2BFLICOVWTRHFERAE.

(HF#] HERRI., RESKIABOIAAGEHMT. ERICHBLUESRKICAZ 2m
DTFHAZ2-VOREBEFHLAL. RRMOEFEIFIARVAATLRORWEIRR
Uk. LH-RH(av®J—-)v. BH)OHRERFMIL, 48, 2 X V6RML LE., 2E. K
RERBEHBEHYTH22L 5. BBRICEBEFHIFRIEELTVWEED, BRI NS DA
YeEEVYORMERLETEIEHMNT. LH-RH OB S5EH 12808 IIC h¢G (FF bbb
Y. W) ik BELTHEBFL*BARTIRREE2BEIUVUNIHHNOBRERTEHAETLYR
7. LH-RHEt5%. HWLBRIZIEMT. EBICRRULZOHEBLIC hCG 75iu ¥ #
ULk, £k, LI-FRHOTMBMBESX T, #582UBMLEBL 205 XRLhCGEHREL
ERREEBTE. DMEOSHRRBRXICHODWVWT., FRSLI0FMEICHEBE L THRLBSL.
ZHUHBEIVUTFELH/L. BALTWTR2ENL. EHOEESLIUVROREARAT —
VIKDOWTHELE.

(#R] LH-RH%48. 2B X VIR OB EH®. EHICKRD 3 WIL24BMBICRRL &
X Table 1 ICRT LBV THB. I5MUALOBEIHERL =MBIT. LI-RIBSEAE
HBURBRULERRETEWTLDA4MP1IMATHY . MBI ESBRUBHEICREL 2R
RXTR. 6810 b L AR 218U LOBERRD SR 2. FHIEBEY
. FhEH10.3. 14.3, 110X V6.2@THY. RPHIFRBIL2BRE LB L.
Fh, LIF-RHOFHBETHE IO ESFIFILRRECBDOOLE.
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Table 1 Ovulatory response by administration of LH-RH in rabbits

Adm;:;::x;zrt‘lon No. of Anim. No. of Anim. To:al :o. 9ft Total Ng. of‘ Total No. of Total No. ?f
iy examined superovulated* ruptured points unruptured points fOTTTSTrh?fe - drupgugedeo1;ts
(Ave.) hve) es(Ave. induce y LH-RH(Ave.)
48 4 1 31(10.3) 55(13.8) 13( 3.3) 22( 5.5)
72 4 1 57(14.3) 98(24.5) 23( 5.8) 30( 7.5)
96 4 1 44(11.0) 28( 7.0) 2( 0.5) 33( 8.3)
T2AN 6 (o] 37( 6.2) 113(18.8) 18( 2:5) 36( 6.0)

*: More than 15 ova
**: Mating 24 hrs after administration of LH-RH

Table 2 Ovulatory response by administration of LH-RH in rabbits induced hCG before

Administration No. of Ani N £ Anim Total No. of Total No. of Total No. of Total No. of
duration x ined me Qs Ov 1at ['" ruptured points unruptured points hemorrhage ruptured points
of LH-RH examine supsrovuiate (Ave.) (Ave.) follicles(Ave.) induced by hCG(Ave.)**
48 4 1 47(11.8) 27( 6.8) 28( 7.0) 39( 9.8)
72 4 1 36( 9.0) 14( 3.5) 48(12.0) 23( 5.8)

*: More than 15 ova
**: hCG was injected 12 hrs before LH-RH administration and all of the animals examined showed ovulation points

LH-RHEY S 1 2B M BT 1 hCGR B 5 U =B i3 Table 2 icmT L BV TH 5., 485 L UN728%
MORBRX L 46 1NCBIEFEBD LT T, EHH EEIE. 11.88 X U007
Holk.

(M®R] ChETW, TOXEAVT. L-RHOBE K I VBHEHE*BERT 201+ 4%
BHROBBREREEIE/IZL2YDTHLILEELE., AEZRTIE. FEREHAVT
LH-RHE R BMICBIRAN IR S LEDN. BEOWL RO MIBED shihot. =
. RORALET2RUTHOAEMRED LI, FYEEYORLD RSB LT, YRS
BRIC LH-RHO AW 21T ERBE ISV TLHRK +ORBR A REEE 22 L kT
A RO

BEDESK. FE2MAHMERTTIALIBAELRY, CEHSHMY CHIRETIL
VALAROLE-REOB G H BT B L BRI I LBEBTHY. 2oL E
TERETHBLBbh 3B,

EX 54
l. SINE—. BE 7. MHERB. EAMEXR (1984). LH-RHIC X 22 % A0 @6
BRICHIT Z2HE. BRESEE. 29, 273~278.

2. Kanayama, K., Endo, T. and Sakuma, Y. (1983). Superovulation in mice by

administration of LH-RH preparation. Proceedings of WCAP., 2, 271~272,
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Study of medium on surface culture

of the hamster ovary in vitro

AAE®. LHE H. SUE—-. BE . EAMBX
Tomohiro Otani, Tadashi Sankai, Kiichi Kanayama, Tuyoshi Endo

and Yuzi Sakuma

HAEAZEBREZRAB L=
Department of Veterinary Physiology, College of Agriculture

and Veterinary Medicine, Nihon University

(Hfy)] BB OIEIEBMICBIL T, Espey S OHIEHLMENRD I, Chb0BETIEL
FTEHBRTRVWELSDEL. COBERPO LD IR, 2R, EEENREHSEL
DRUHSRASITVWS. PPRELCHZRL CHBEBRET Z2HHCE. BRERER LS 2 H
PS5 LLMERFETE R V. PFROENIEREIL. Baranczukbic k> THE X h., 0%,
BELILL-o THRINEMBNAETHY | HIBFEOMYE. EYrRcEBMCERZE
B3HBLULTHELTVWARDOLEADHhS., ZhICLHEELE., ZOWRGHERELHAVT
tranexamic acid DHEFEMFIHRICOVWTRM LU N, FOME. tranexamic acid EFEIX CFR
X)DHPEFEE A, in vivoCOBME VEBEWKRTH-> 2. SEIE. SAEEFRICBITIHMOE
BREEREUTHMBERMEE 2 HNT, HREE. FRFHLEEBNE X CERERICOVTRE
ER-HE.

(] HEBYE. RBEBET-IVFUNLRARZ—THY. charge(PD) I VHAIEL LR
fEAMY. ERLUT3EL EMYE L6008 E(EE 98~180g) DI HFRAIMEE A VW=, FIl
. NARZ -2 -FIIVHBRTT. BEREYET. BiL =05 8EMICERRL. SRKERE
UERHMATHERELY. PRELRE VEERPTCTVRWICHRLE. 208, ERHBEHSul
EAL-MBEERA Y Yy — V(R A 60X15m0: FIVENICATF Y L ABOGHEE (100mesh) 2 B
E ZOLKHRERYE. ZOLBHOBELBHELCBHELEARBTHREREET- 2. RO
WH rEET. RIEHD0:00i21F v, L. 95%air. 5 %C0,. 37CHORMT TIORMEEREL
10:00ICMRFBEL =, BEIX., HIRBIUESHEAR0.1% 7o =X - ¥ S0 BEE DI 1040
HWELUZ%. BHREIGERL ZBFEB . ERBIE. TCMI99(HK)D 1eldic Zva-x
3.0mg. L-Z)H3I20.lpg. ZAIIWEVER0.05mg. £ > AU 0,035mg, HHEBY —51.90gd
LUVARNVL AV 0,120 HH U = BAGTCHI992 o — JIVMEN(H AK) D 1mldicL- T & 3 v
0.292mg. MRBY — X 1. 9B IVARV TRV 0. 12ug k8 BML=EREE AW, ThE¥h
Swg/mlD 4 fiif (BSA: Y U=)eBMLAEDOL. EBHRENOEEBS I CEBEREKOSHICOW
TREERAE. '
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Table Effect of medium on the in vitro ovulation
on hamster ovaries explanted at 24:00

No. of No. of No. of Ave. No. of
Medium ovaries ova
ovaries ovulated (%) ovulated ova/ovary
m-TCM199 9(1)* 9(100) 52 5.8+0.54
m-TCM199
“BSA 9(3) 9(100) 43 4.8+0.32
Eagle MEM 9(2) 9(100) 45 5.0+£0.68
Eagle MEM
" BSA 10(1) 10(100) 47 4.7+0.39
Saline 4(1) 3( 75) 5 1.3:+0.47
* No. of ovary ovulated before ovaries explanted (meantS.E.)

(RE] BEWO0:00ICIRE WML, HEHM Sl THAILRE L 2RMIETablelc 7T L BY T
H3. BHTCHI99. BATCMI99+BSA. A — JJUMEME KU A — JJUMEN+BSAD ERBKICHIT 3
HESRREMER I, WIFhDH10%THY . FEHIBBIZ. ThEH5.8, 4.8, 508X V4. AT, &
BHTCHINICBVW TR LEFLREA B O hE. T ABEREKEAVTHEAEELED DT,
HeoRREER75% . Y IBIETHY. HMOL4EBRR L UKL TERICEETH- . Ab.
AERTHWAEAEOHRD D S 8EICHRBERICS VW THEARD Sh iz, ZodmBidv
FThd 1ETH- .
(HR)] 2HREZ. chETH1LolOBHMTCHI99% AV T, 19:00. 21:00, 22:003 & Tr23:001C 5B
BEBHUBHERLEBREERELUTEAEN, in vivolc BT 3P L K L TEBETH - .
AERTIE, BEERLZH8nl. SIRFHBW L RBEHD0:00FT 52 LIcKk-> T, in vivolliEW
PR AB O hi=. L <. BHTCNINSTRHEFTHY . MFELXFML 2D O TCHIHFROEBET AR
bohk, 2, AHREAKCSVTHHIAIBDOSIEFNVVThBLEHETSH- .
UEDESc. RIEWD0:00IcHIREF/HE L. M 8ulDBATCHII0E VT, SRR LEE#I80%
AREICBETIRBTCEREETOICLT. invivot AIBREOHHEEAIEShZ 2 LA, BER
KEVELMNE o,

FEXR

1. Espey, L. (1980). Ovulation as an inflammatory reaction-A Hypothesis. Biol. Reprod.,
22, 73~106.

2. Baranczuk, R., Fainstat, T. (1975). Influence of timing of explantation upon
ovulation of hamster ovaries iv vitro. J. Endoc., 65, 449~450,

3. BEER. H)IRE982) NARX —DESNERIFRA S OPEHE., REKFMIE. 28. 200-204.

4. WiH# EH. BOEE. SIE—. B . EAMEBER (1987). NARE - OEINERIBRIC
H1F B tranexamic acidDHEFPIMHIZHR. WL IIBIaE. 4, 98~104.
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Histochemistry of Glycoconjugates in Mouse Zonae Pellucidae
INIIBEE] « AAIEE - Al R - B EE
Kenji OGAWA, Junpei KIMURA, Azuma TSUKISE, Masaomi OKANO
H A K2 BEA R 5B E R BN @R B E i FE =

Department of Veterinary Anatomy
College of Agriculture and Veterinary Medicine

Nihon University

HEY : WFLAEIIEIE 5 (zona pellucida)ld. SHORHE. BRIORBB LULRBOMLERELBL
TEETHY. FTLEBEOPY BV TR TORKRELS XL U, EFRZBRAFARLDD
THEZEDBMEINTV S, Th. BPHHEBTORORBHE ISV T, EHEPPEETH
ZEMWRBEINTV S, BHEWE. IS > TELRRET 5. ZhIdsiE ERO;WWH
BMELTVWABDEEZSN TS, AL TEIY ARBVT. HEIRHES BHFE OILFRIREL
. EBECBREMCKIET AL 7 T2 EUREMBILFMRHRC L > TRAE L. Tk, YT
BAEEB KRGS TAY AV —RRETIEHTY 7YY —EHILEDLHAL k2.

Ak ICRARSE S < 7 AWPHSGEhCGR A RIFIBR TR 5 U hCGIE SR 18RRI IR R USIE
BRHU. 2FFBAIL Y ARETINRLTY Y (4°0) TL-8RREEE Uk, BERREVLLY ) —
W ERZINCTHIAK. K57 ¢+ 2 EBEL EOBEXI-5umOYFEUT. BORERHAGMIZT S
HHTRO& S REESIUBEMLEEUBER LR, B2 TEE-Schiff (PAS) . 7AVT7VE
(AB) pH1.0. AB pH2.5. NI AF V¥ —BER—L I F Y -V 7 I IRV FF > (PO-LT-DAB) k%
hiblE. BHEBLUBEKMORROBEN TIToR. B, LI FEU T UEA-I. PNAL MPA,
SBA. DBA. BPA. Con A BLU WA RBEHUR. k. HEOMELHOHMRT ROV 7YY —EH
ALiE(SIALY 2 AB pH2.538 & U PO-LT-DABIEIZ DWW THA L TITo 2,
FHRFEALU L 7 F2 Ot idTable HIRTEBYVTH 3.

R Y AFEEHICEA U REEOMBILERICOERIE Table 2 BKU Table 3 D&EHBY
THb, TRH5. HERIL. PAS. AB pHl.0. AB pH2.5. sialidase-AB pH2.5 KU PO-LT-DAB.
sialidase-PO-LT-DAB W24 U CIE A DRIEER U SIREAISH & B4 NEE & ORiCREHOZERPED
>hize

—30—-
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Table 1 Lectins used in histochemical studies

Lectin/Agglutinin Sugar specificity Inhibitory Sugar
Ulex Europeus Agglutinin (UEA-1) a -D-Fuc a -Fucose
Peanut Agglutinin (PNA) B -D-Gal(1->3)-D-GalNAc Lactose
Maclura Pomifera Agglutinin (MPA) o -D-Gal Gal

Soy Bean Agglutinin (SBA) o -D-GalNAc> B -D-GalNAc Gal

Dolichos Biflorus Agglutinin (DBA) «a-D-GalNAc GalNAc
Bauhinia Purpurea Agglutinin (BPA) D-GalNAc GalNAc
Concanavalin A (Con A) o -D-Man>a -D-Glc>a -D-GlcNAc Glucose

Wheat Germ Agglutinin (WGA) B -D-GleNAc(1=4)GIcNAc> B -D-GlcNAc  GlcNAc

*Lectins were obtained from E.Y. Laborotories, U.S.A.

Table 2 Histochemical reactions of glycoconjugates in the mouse zona pellucida

PAS AB pH1.0 AB pH2.5 SIAL-AB pH2.5
Follicular 3 1-2 2 1
Oviductal 3 1-2 2-3 2

1-4=The number being proportional to the intensity of reaction.

Table 3 PO-LT-DAB reactions of the mouse zona pellucida
UEA-| PNA MPA SBA DBA Con A BPA WGA
SIAL - 4+ - 4 - 4 -+ - 4 - 4+ I - 4

Follicular 0 0 2 3 1 2 3 3 3 3 2 2 0 0 2 2
Oviductal 0 0 2 2 2 3 2 2 2 2 2323 11 2 2

0=Negative reaction 1-4=The number being proportional to the intensity of reaction.

R I RIZIBHFR B L OPER SUCBTEGREELEA. £ Ih o WISIRMIEL Y B I
EHIIEHSHIC L VL BTN TVR. £k PO-LT-DABDFEED & 7 AFIBEHFIL ZOXRMIC o -
D-Mannose, «-D-Galactose, N-acetyl-D-Galactosamine, N-acetyl-D-Glucosamine 7% & D¥EFRE%
&, SIRINEE & BPE NI OBBRIRICEZER DS S Z EWRENT2. PO-MPA-DABDRERD & Sk
MSIR U BRENSIEIH T OBEHRRIWE. Y7L E-HIT P —ADT A I —PBHFET 5 EDBRR
Ehlz, 2. PERSICIIBPA EREMREATABBEOCHFEDHO M Eh. Ihid. IIEL
RHXT 20 TERVHEEbh. BHFBOEE LEERZINERLUTVEDDEZL NS,

FEM :

1.Araki, Y., Kurata, S., Oikawa, T., Yamashita, T., Naiki, M. and Sendo, F.: A monoclonal
antibody reacting with the zona pellucida of the oviductal egg but not with that of the
ovarian egg of the golden hamster. J Reprod Immunol. 1987; 11: 193-208

2.Florman, H and Storey, B.: Mouse gamete interactions: the zona pellucida is the site of
the acrosome reaction leading to fertilization in vitro. Devl Biol. 1982; 91: 121-130
3.Spicer, S.S., Horn, R.G. and Leppi, T.J.: Histochemistry of connective tissue
mucopoly saccharides. In : The Connective Tissue.1967, pp 251-303. Ed. Wagner, B.M. and
Smith, D.E. Williams and Wilkins, Baltimore.
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Histochemical demonstration of prostaglandin synthetase

in preimplantation mouse embryos
HRRlE - AE—K
Sueo NIIMURA and Kazuo ISHIDA
MBS ARFBFIREEEN
Department of Animal Science, Facully of Agriculture,Niigata University

B WABYERBIITOAY TS5V (PG) OBHELE. 19754 2Dickmann and Spilmani2
K> TRUDTHAG N2, OB THFORBIIICPCE-A EPGF BEFHTVARIERIVA (LA
I7IEARE S THEN, ZDOH. BEOPHEIHE, Iy, EVVEIUTYORBMTSY 4
AL 794 BHAVT. $k. | M S ERREE TOY AR TRBIDLNEKERHOVT
BRHEIN TV S, I3 THE, TV, EIYVBIUTIYDin vitroDERKIIPCE AR » DT
BZEBHMONTVS, RE. ChoOHWOMBRIIL7S5% F VB SPCRAMRT BHENREF>T
VBEIZEDHEEMDONTNE, —AH. IHFE eIV OIRBRKOPCERMIE A Y F AV VIZL>TH
HENBLVDOATHEY., KBRRPCARBREOTEET 32 NRBEN S, UHULIZhFET. B
YR TUPCARBROBREEHAASh TV RV, 22T AW TWERZHEND o IR IIE TD
RYAERLDVT, 7I5% F VBEEEICHO TPGARBREOMBILENRHR A,

ik HEBWEUTIR RIVAREAUE. SIEKILBHESIAEREL 227 Ah SRELL
o TR2DB. PMSG 5 i.u. BAERERICIESTU . ABBERIARIZNCG 5 i.u. R EEREPNIESI U T K2
SRR DIZ SRR X ERMOMBMUME & TR . BB U RIBEEIL. RS0, fikip. 2 Wik
. 4 RN, 8 MIIE. BEWESLUMESIT. KBHIEREZNEANCG K20, 188
fil. 6OBGRE]. 6THER]. BORFRIS KUK THE £ W FER0.1 M Y VEEEEE (pH7.4) TH AR
UTEIU 2o RZBAFIIIHEE /S VRO ShCG FEHR4BRICIEH SR 2o PCEREE
REBHT 3 DORHEKIE. Janszen and Nugteren3EH U LR IZHEU THER U 2. TRHB.
7I9%F VB 0.dng. Y7 I JINYFY Y 2.0mg. Y7 LAY I A 0.65mg . 0.2 M b Y RIEEE
I (pH8.0) 10ml TH 3. HIB XUVEOEERADBEILSCTIHMIT oo 2B WBELT
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REREFRVIRREBEURIBLUREEZHEV R,

SR RTES ORI E TOT Y AR . PCARBRREORDOEERICEET 5L, %
BEORESYSERE SRV ERRSAE (R-1D. ZORERMIBEELR ERVLEIR
AUREBLUFOEREEHEURD > ROT (B-2). ZORBEMYHPPCEMEBERELERH

M-1 PGAREBEREORERGZE F-2 EEREFIRVBRXEEALRY
U™ A2%E X250 ¥ Z25MHRE X250

HUTWEZ EPERESh . RICEBYOEL. R2EHD & IR LEBL TEDL S RHP > T2,

Fo. BRSOV T, A RBREOMROR TRICERYORIHEL A S h ik > T
EBEINET. 9L, IV, EVUBKUTYORRRE 7 5% F VBPSPREMT B &

DHEHLD O TS0, LSRN PCAMBRNIFEET 3TN DV TEHS A TURP > T2,

AEBRICBL T, F2HEWH o BRI E TOTY AR D0 T 7% F VBEREIZHAVTIGE

BBEOREERARL 2 5. BEENIERII Y TRKZTHID o REEM E TORICLHE

HEXNh, 2OIENPS. I ARMPARERBUCT I F VBEDSPCEAMT 56NRHFUT

BY. T ARCHFET BPELIEEEDER L DD TH S EBHEPD ORI,
FEEH

1.Dickmann,Z. and Spilman,C.H.:Prostaglandins in rabbit blastocysts. Science 1975;190:997-
098.

2.Marcus,G. ). :Prostaglandin formation by the sheep embryo and endometrium as an indication
of maternal recognition of pregnancy. Biol.Reprod.1981;25:56-64.

3.Niimura,S. and Ishida,K.: mmunohistochemical demonstration of prostaglandin E-2 in pre-
implantation mouse embryos. J.Reprod.Fert.1987;80:505-508.

4.Janszen,F.H.A. and Nugteren,D.H.:Histochemical localization of prostaglandin synthetase.
Histochemie 1971,27:159-164.
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Effect of oviduct on the development of early mouse embryos
=7 SERCRRT Y -
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(Ef) MIE. IUANMIEIEEA & U TILEABEBENEEAV o h TV 3%, —Riiibhy
% “in vitro 2-cell block” BHEU B2, 2 TORKTHYRIZRBEFEEL RV, AW TR
OREBILOBFREOHNICT S0, ARVENFET 5 “PERNRE" BURIRECRIEY
HELFANE, BEOHRNASELAVRERRA T Y 7 ASITFORIII AEIIERAIR L V1TRDI
THEY. B SR E TORDIIEOREELERU TORV LI IZEDh S L. HIRIOKIRD
WTHARE,

(Bl & 535) AR R A< X (3-48%) IBHESIAER U 2%, BESRSEFRIREIL . K
BT (12BSLL EDJclIICR) OBE EEBETFRHAVTHEAZB TS LWL VR, BAZE
WidWhi ttent (W) BV 2. EOERIIREIN T T ¢ 2 TE - RWRT3TC. (02 5H4+ZERDR
T CHERERI120050 F TiT - . ~
SIEORBEEEICU. GridikRAVE. BBRCRETOMIKEBORXNCEBIE ST 32D,
WEHVR. RESEAERD (Falcon, No.3037) IZ§91.2m00WME Ah. FOLRZAF YL AXAY
VakBE., Xy o LTHERIERU 2. SFERMR ) ICREEX DL U, BRI EIU
RRRBTHEERL k. NPREOIENERE Z OREHBIIEMAIRERZTIAT S LR K VITR
2o

SPRaEIOREFFId. hCGI S BRIII0BRNCIE 7 A D SIPERIHHE L. WINT 276 OiF4ist AV T
RIFaRR LR L VE R, BV WS KEOH TMIEMBTE U TV 3507 2 50l i R SEF
EUTHVE, BERINE THRENT T + VTEB>RWHIER. HIIFEEAUAYY 2 —LT
BABREIH U . SPRSET SRR 21502,

(#FR) B 1 :K#cl ICRIICHR T 2aiHIK 2 SR EIFRIIENT 1 HIEERU. ZORWMAT
BRI20HREE TRBLULREC S, KBRE TORESTRICREshE (Fig. 1) . BIIIEDOHREEE
ORZER TN, FIHEHORIA & 2 REIRFIEAOZELIIRD k. RER2 & KRAFBEC3F:
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:S1c(B6C3F1 YDERRASEF 2 AW TR 215, B 12005/ & TIFR U 2o 3B E U THW 72 HESREE
FeoRIE. SHREBRFESRIE. Z U CHIgREIER (1 HRED 28I FERKEOL2THEXRIITER
fa~FEEUR (Fig. 2) .

(EE) BIENREIICRIIZIIERZRET & ”in vitro 2-cell block”BEU M-k (EBR1) .
DI EWE. SFENREN ICREOWEIRELRIET 52 ERRUTVWS, 2F 0. FEE LAY
RHOTEIKE. SFEOREREVERRRL EOREHATRETERNVWIEBRBREh S, —F.
FREBILEREIIBRVRRPRETES3EEE U T, DRI E TOROIIEDREDOATT
HDTHEEPBEVDTEEDBE L doh b, ¥ T SIBOEEL 2 RT TVRVF SIS kK
DIFF’RIT IR (EEB2) o UMU. "in vitro 2-cell block” BRIV RIHICEB WV TIIHIRAFSE:
EIMEOHBOEES B RShRD 5 k.

DEDZ EP o, 27 AR RFEC “SIBKER” & “SIEHRKER” LHFH5NE2H
BHBTENTBEENS, IRRECATTNS “SIEKEL” SHPERETE. RERBUIS DO
SIERETFRMEE T S, BOC3F IR I h B “SPEIEKFRY SIFHRME T2 M U THREN
HBITT 2EEZ o5, FEBITHIZZ. siiih o 2 TOFMREE OB LS HE
THHEFTOhTWBS2, BIBKFRIIFTCRIMERFIMREEOEMNELLHE L. COMBENY
AL 2 MR AN ORE 2R T, IPEIEKER TlX Z OMREOENELIIISIER 72 298
EURVDTH S S,

Fig. 1. Development of embryos in oviductal explant Fig.2 Development of embryos from follicular ootiytes.”
’z CIR) 1
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Significance of fibronectin in the peri-implantation ‘
embryos and the effect of culturing on the expression
of fibronectin
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BE : Fibronectin ([31948fFiC Morrison HiC & » TN DS v/ 57 B & LTRA SN, MlaEE,
ELE, MEE, MBOBELESBICOLZEREEL, 503 HHY 5% { OMESICIEHE SN T 5,
MOERICE TS fibronectin BEELBEN AU TV B LEONTO B0, ZOMERDEL, TR
ICB D % fibronectin DHBFHRIC DN TDHOMEV - INLINTVBEDATH B, SEFE~LITE FMEAS
1« MR ORI & U TERATMIRIC 0 5 fibronectin O BEEBIE L, %7 in-vivo embryos (f&
W) & in-vitro cultured embryos((AAEER) TOMESABR LB AE-DTHES 3,
75i& ¢ ICR % 6 Bkt~ 7 2 i PMS & U hCG %4885 RilfEIFR THRENIYS L, RREBE Y 2 LB SH,
), BRSHERTESLbDE day 1& LT, day 2k D day 5% THEROFEL#ERKL, 2MIKRL D%
BRI E TRINL, COBRZEAREEE Ui, ThIck LT 2 fIFHIIR L D 10%F4E M1 % &2 modified
Whitten’s medium 1T TR E TEBMEEZE L tﬁi’%ﬁiﬂiﬁﬁﬁﬁ &Lt ThohNROHAERED
% stage IR acid Tyrod’s #iC THEIHEAKR Fiet

tlocking b
LUk, BEhic10%httrv~< Y vicCTHlE o @ @ @
(PBS 5min) || 7OPP! (PBS 5min) PBS 0| \ == pBs
Utco IRiCBERTUAEEIC & B 2 BFIE% Fig. 1 v .

_ — ' y -
s e L . i
IT/R LTz 78B4 t813 Avidin-Biotin Kit (Bio- embryos (rssaati msseapits] .
‘ ; i . X 10min 20min V| \ s pBS
genixft : mouse anti-human fibronectin ; 47°C incubation ST°C incubation &
% link tibod; labelli: tibod; DAE+H 0. 20 in
monoclonal antibody)ZH\>, MROE(ER, R AT e ETT el

PBS

(=)

Terasaki-microplate G, micropipet% > - — . g

RR KRB R O A RB I B 1 5 e T .—

37°C incubation
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fibrOl'leCtin @Hjﬁﬂ%% &EE;& Flg.2 ‘Cﬂ—'\' L f:o {*W%ﬁf‘i 2,%B] Fig.2 Comparison of expression of fibromectin(FN) between
in-vivo embryos and in-vitro cultured embryos

KA R O 4 $MIEHI T fibronectin DR/ AEEFBRH SNT, REMKTH

fibronectin DR ~ 7 Ronisn >, Lo LYK

embryonic stages FN expression

15 5T, % o PEHIRIBRIC 1% CERRHRIC fibronectin 734 4 @)~ famvivel - flaovite)
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mgmE N, Lo LisARERcE, RO -Th .

fibronectin DRTEE F - 7o < B HNIEH - 1o Reset - =1
Z2 : Fibronectin 250D E DRI B4 553, Wartiovaa- @ Morula (=] (-

ral’» 2 Zetter ¥ L5 TN TL B4, <9 2R TlIAE

15 o T TRITE NS & Uiz, Bk OEBRTHH#SOBREE T

BETH - 1o TNODOHFEERD S AT, fibronectin AL T h:’:::’:‘"‘ b (=)

HET 3 Ed, BIFEbA0E, BERPRTEELDESE LSO iy, 1oee ot e (1) (-

f Trophectoderm () (-)

CEbiEEESN G, LL, ERARERICE VT, fibronectin %
B B 2 R A 2 TR IR I
HoTHbHBE LS >/ LIdIHEICE
BEURMRATHB EEZOND, BfEE b

T8 5 AEREFRB TRAIITONTH
ARG  IMBREDIRNEIR « iR A
MIEICIE > T B, T ORAEEIRTO
fibronectin @ & D H K, fibron.e— 1
ctin PERICEDEERAG LT % (EEB

Blic LThd, HAEERRTRERICLE - ﬁ?ﬂgﬁgﬁﬁﬁ’?ﬁ%ﬁmgmm fibronectin ORIENH L & HH

% (KHD) o %200
75 factor S HHICEB SN T 75 L0 Al fE 2. BRI (RS S EIAE)

ICM RU Tr ®\d'hic é.fibronectin DREEFH SN, X200
WEEZ LN, SRS SICERICET 3 invitro EBREF VA RO IRADPLETHD, FND fib-
ronectin 23 E OFKLICHFK L TIESNZ D S LT DD %,
Sk

1) Wartiovaara, J., Leivo, I. and Vaheri, A.:Expression of the cell surface-associated

glycoprotein, fibronectin, in the early mouse embryo. Develop Biol 1979 ;69 @ 247—257

2) Leivo, 1., Vaheri, A., Timpl, R. and Wartiovaara, J.: Appearance and distribution of
collagens and Laminin in the early mouse embryos. Develop Biol 1980 ;76 : 100—114

3) Zetter, B.R. and Martin, G.R.: Expression of a high molecular weight cell surface
glycoprotein (LETS protein) by preimplantation mouse embryos.and teratocarcinom stem

cells. Cell 1978 ;5 : 2324—2328
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Viability of mouse embryos

cultured in BSA—free medium
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HE . £EEILEWIT ORRICELTIMER BSA (FME7 VT I V) %5 EQMBREANNEEREK
CIRMENTNS, UAU. BiEDEDOT Y MHZEBVNAE <, RS, TFRBBECK>TH%
BT B3HEMNRBRSTNWS, £k, UF NARY—, REF IV CIERRE TORELCEN
THERBICT I JBPE VNV EOHEMELBELLUTHERY | v A CREFEMU &< TR
TRAETHZENBMEETNATNS> Y, T2 TAIR T, BSARFIEHTYY 2AREHEL, B
DERE B L OCBHEEDKREADRLER L OBIHE CHROFEEICHT 5 BSAOZIR 2 F:RE,

FHgh o ICRRMEY ™D X%, PMSG-hCCT:EHEIIMI U, hCGHy5-E648IReM] | 66HFNH] S &K TFO0RERTIC
2 MifRAE. 8 MIFUMIIE, |EMR - MARRIR E RN U L. Kl SBX & U TBM0C— % % A
v, ERX L UT BSAERIDBMOC— I (BSA-free) W & TF BSAD{NDH Y T FCS% 10%HHn L 7=BMOC
— %% FWE, BREUERIZEG#BM0C— I +HEPESH C—[E k¥ U, BMOC— I +HEPES(BSA-free)
BCEBEHEE. 0.35nl0HICHB VBB SN F U T CRERBE UL, FREL,

2 KHRLEA > O 66K, 8 MUK 24KEH B L CUSRERIS R U =R 2 EE - Befa® UCHNE., B
. 2 MR S 66, 8 MIREHAA O A8eHIEE R U e R £ iR 3 . 4 HIROFEICHH 7@
TOFIMEEA L. RS 5 IEBM#16—18H ICERR U CTAEERREEHRANE,

RR . 2> RBRAORBAERIT, NBEK, BAKIMX., FCSHEMEXCENLEHL T9.0%
(523/662) . 87.9%(420/478), 41.7%(25/60)C, HRENRD LI, 8 MFTHR D TlX94. 3%(481
/510), 96.4%(188/195). 86.7%(26/30) L ZEIIEDOLhBD o=, REM - RBIIIHEFR U 25
BDONY TV T KT TN EN28. 8%4(38/132), 0%(0/73). 80.0%(24/30) & BSAIRINX T 1 #ilH s
L9, FCSEHRMTAHZLICKYAERICEWMEERUEZ. £k, 2 M SRR L 2BE
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DAY F v TREFBOEAN RS e, EREOERBICOVWTRIRLICRUELSY . 8 Ml
WS 2AESHIER U 2 b O Tlk BSMERIEX CHBEN RS hA, 2 Mis & OF 8 Ml & 66kF
ML EBATREE RN o, $E, FCSHRME CRABCHREID &  MHBHRVARL N,
BREBEOBRETORECOVNTIRE2ICRUE, 2 TOERBTERZERDONBAIOL,

Table 1 Number of blastomeres in embryos cultured in BSA-free
and 10% FCS medium

Embryo stage Cult%r§ period Group No. of No. of blastomeres

at beginning h embryos (MeantSD)
2-cell 66 Control 74 69.7428.4
BSA-free 39 70.3128. 4
Control 56 36.2411.9°
8-cell 24 BSA-free 38 47,4415, 2°
10%FCS 16 19.8+ 5.2°
Control 14 104, 7+16.7°
8-cell 43 BSA-free 27 109.1420. 2*
10%FCS 26 37.0412.5°
p<0. 01

Table 2 The viability of mouse embryos cultured in BSA-free medium and
then transferred to recipient mice

Embryo Culture Day of No. of No. of No. of No. of live fetuses
stage period group psoudo- recipient pregnancy embryos per mouse
(h) pregnancy §n transferred? (%) (Mean1SD)
8-cell 48 Control  Day3 8 7(87.7) 98 54(55.1) 7.72.2
BSA-free 5 5( 100) 70 47(67.1) 9.410.8
Control  Day3 7 7$ 1003 98 51§52.0; 7.313.0
BSA-free 9 8(88.9 112 66(58.9 8.313.2
2-cell 66
Control Day4 10 9(90.0) 126 62(49.2) 6.911.8
BSA-free 8 6(75.0) 84 40(47.6) 6.7:2.8

1) No. of embryos transferred to recipients becoming pregnancy

E22 BRFHE COEEICE BARRMURL TORHBER EEbL RWREEERL, 2. BH
EOBRETCOREBECHFELRVWZENHDM ok, UAU, BBRIBEOREECIZESIC
L D7 I IBRE VNI ED B VIRORE LT IHFREOYWEMNBATH S LAITRE
e,

FEECER 0 1) Kane,M.T. (1987) In "The Mammalian Preimplantation Embryo”
ed Bavister, B.D., Plenum Press,New York and London, pl93-217.

2) Cholewa, J.A. & Whitten,W.W. (1970) J.Reprod.Fert., 22, 553-555.
3) Goto, K., Takagi,Y., Nakanishi, Y., Ogawa, K., (1986) Japan J.Anim.Reprod., 32, 48-53.
4) FHMER - LOBKES (1985) "voaXrvayERY-a 7V RIFE/ R, ¥, ps2.
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Meiosis Promoting Activity

in Porcine Follicular Fluid
FRTAE « WHICE - INSIER - WA - KB B
Yoshihiko ISHIZAKI,Mitsutoshi YOSHIDA, Yoshio KOJIMA,Hirokazu KAWAGISHI* , Takashi MIZUNO*

Laboratory of Reproductive Physiology ,% Laboratory of Biochemistry ,

Faculty of Agriculture ,Shizuoka University

B < BRORIDE T 2 5 CRCRETE L. ZOSTREECRAEEENBRAIRE ATV, LAL. R
FRFIIEV R R AT 2. SR, ISR K ORESEREORIE HE < MR SR B e
YORMBEADD. ZhoHDZ il TIFORCHREOBEATHHTH LI L H—HL LTEXHIS.
HE DI, BAREEFRFOEAICHEWT. BGOSR BRI oFP 2 10%#T 52
Lick Y. SHEIROBRORMEEE h S6hEEREOBEE AR BEE NS LRI, SIS0
HAEDETT AL 2HE L. 22 CHEML.  pFFHICA S 2B ZHSER SN DWW TRET L 2.

F ¢ ORISR D IREORE ¢ EAE 2~5 mm ) K UEERU . AROM SRR 10%FCS HImTCML99 42
AIVE Y PMSG,hCG,E2 ) MU EDLOERWE. BEEHK eF & EEoiifak ViR U~ FUalig
BEREG. AR U, PRSI 2 R L. PM-10 Anicon) TRRSHIEE U THBRIC
U=, FUT. B Okt U /=pFF @), OFRASABIES RO pFFET NUF:Mr>10, 000) , GRS
HEEESERD pFFERSY UF:Mr<10,000). % FhFhI10%INATz. FT=53F810, 00004 LD pFFMED—ERIE.
DEAE-Toyopearl 650M(10mM Tris—HCI,pH8. 0) #520u2b574— R FIVTSHEEL. W280nmDPGE H#E LT
0% TS L%MRL. BOhEE—IE21OW TR UE. JIHE 36haclEEE L. UimARERzam b
OB DORAEERBERUE. SR5L. 18 - ST OB E TN AL 280K — 7 EEN 5
DOBEISEBE R L. B AR T, 5X10%/nl O TS TS U=, ST ORI, Kot Bam
VREESR C 87, YOSHIDAY 1ohito 2. T ds. HERIEMUAHTIE e CL T 1.

R OEDEISE. XKUY NIDXTEHFNI0. 0% . 91 1% LXEXD 72 5% HAEE 0. ODICE
Molk. —F. UFIKTIE 69, 5L ARIK L ZAB B fze RIGRT K DI, BEERITHRXIC AFDX

—40-
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LU NFXTHRICEL . WX TIRENA DI d- 2, SEERIFX CHRIEI - . T, L5
FOIOEEIE. ARX & ARDXE XU NFXTHRIE - = —F. BERTRIERRIZIX B L U8 NUFRX
TIARX & 2020 S hie o 20, FXTIRAERIED - = 5 7-810,00004 B0 pFFAEICOWT, /m
2H574~ THREURER. JBRES NN LRETA U —2 (Al~M ) ARSI, ERBICOWTRRRICRE
LR, OEDQZISIINAXTTS. 1% . Al~MXTIE18~55% & OMER{EES AiEMHIBRIETX R h- 1,
—Hi. NAXICHT 268K, ZRES L ULIMSREEILEhEN, 92.5% . 80.6% . 5.3%TH Y. sz
AR E Iz UL, Al~MX TRWThORICEWTHFERERIRE T b =,
. BRAHEEISSEE - JEEBIIINERS OB - SR RIETE (28

2ot o) EZ Fa E2 HEVERRS
sy Y% SERE% SRR %b) SR %b) TR %b)

- 66.2¢ 51/ 77)  89.6C( 69/ 77 84.1( 58/ 69) 17.4( 12/ 69)  50.7( 35/ 69)
FD 84. 3(140/166)™* 84.9(141/166)  72.3(102/141)  7.1¢ 10/14D™ 48.9¢ 69/141)

NUF Mr>10000)  88. 8150/169™* 90.5153/169)  73.9(113/153)  7.8( 12/153M 49.7( 76/153)

UFMr<10000)  58.8( 94/160)  78.1(125/160/® 79.2¢ 99/125)  28.0( 35/125)  20.8( 26/125)%*

FD: [RAEEHRRR. NUF: SRS EBEEE RS . UF: BRONESEAS b) /A2R5EH  #P<0. 05, m<(). 01

£ ORI 2 o TR BIIA - OND , Inhibin 72 ¥ OMEOHLENHED X1 T 2o
F/-. B, SRS ORI LORBU LB piSy & SIS A E L. ZhooP
3L HISr7-810,0000 FTH 5 L 0#EINnd 5. LinL. SHEMIIORE - S8 KT STk OE
WDWTIL, FEFELUSBHEA TR, SEIOFERTIE. SRR IR RIS & b . SRRk
DRGSR ETHES 2 L RFRCZIMSEREIIDEIE R FEEATEEMAE L. ZhBOsnt. Biffakh
DFFE % BR< 437210, 000LA EDSYEAHMES B Z L ARE e, BUHALSF-R16000L LOWE % il =t
NG, ZOEESSHE IR C/EH U, SIREIROSEW ST 2L B bhb, Tk
Aty Ju2ts574~ DIFFETE NOVEGWIEHEARRD Hhiz. —BICBHEOR. EOLk S OYWEIREShsZ L
Mo, BROFUEEEPESNE D 5 VIHERMEORED 5 VWIBALRE OWEL £ bhb, UL, OF
REET HTEHINAE K U4 E—J L HRITE T, BB ETRIED 5V % Utk v X iz,
SRR VSRR & (i S SR DIHEN RS Y Xh TV A SHOEREL SR Z 0D H
oz, ZORKEE UT. /U RE DBV IS X b,

FEHK : DM. Yoshida:Jpn. J. Vet. Sci. 49(4) : 711-718,1987, 2J.J. Ireland:J. Reprod. Fertil. , Suppl. 34:
39-54,1987, E HH. BH #H: HLLH53(8):515-520,1982 ,4) PNEEIE 5 WHILIBETEEA (1) :59-60,
1987
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The developmental capacity
of porcine oocytes matured
in porcine follicular fluid in
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HB :@ESE, B28BOAMARCS T, BKIFOBRIEMICHEIERK(DFF) % &
HI2CEilLD, BBRRISHBATHRULHMAMKRIEREAVIONNSHE8O0NBNL
BELCELEEREULEN)  AXRBRTUDPFFRTHARBLUELEM IO, hAZXBRORE
ARICOVWTRE UL,

HE  WMFREBEBLOAFULARABOBEOBERE 2 ~OmOBRLIOERL, BEHK
371°C 5%COﬁS%%’f\@%ﬁF'@%%Fﬁ@ﬁi%%ﬁ%ﬁ')TCD PRAAE M IC K FEICPFF ICFSH
(0.01AU/ml) ZFMUILOOEFERMULIL, BERTHR, BFLE2MH 7142236 TYH
PTHAZBSIEL. BTRAKRZNRREOBHBLIORRL, aRENE(2) LT
THREZEBIELRCRBIEMLL, MR ERROFHICHELERAIBMTHHBH0C-2CR
UBZRAZBREULUL, [XR1T ]I HRABMELVTTYH, TYHIDPFF 225% M 1cd D,
S ET100%pFF IC, ZTNENFSHO.01AU/nD)Z A LBMTRALLMFE . BERISEHH
FTYHTCTHBELTRERZERLL, ABERBFACHBTOLBRALZHFRHL, KK
TO0OBIAGFHEITDHCEED TEFWIBMELL, [RR2 ] BBRIKH L TITCTIE
B, REREBZANAMATRRELLKL, [ER3 ] BABEH%E3IC, 39C. 8 LUR
BROMMATINT, TORIICLLELDHO (ZNTNITR, 9K, 37T-39X) . O3 @M
KOWTHEUVTRBRRBBAI THIRAMBTHREL, RERELLE L,

MR [XBRT1T]IEReTable TKERULUEE, BRBRIBHBACRERSNICEEBIRMOR S
Z100%pFF RTHO2RCLEXNBERIKCED >k, TOABARB2HMMABBTSH >, 100%pFF
ROBBRUBERICESNRIC2HRBEMBOMEFITIC, TL4MRMBOIMEFRIg. 21K
Lk, [RBR2] TO0%PFFROMOEBREZHTICHER. BEHKLOORMCSHMRBEN
EoNic(Fig.3) o UL, TOREREBEM > (2/120), 2HRABUBNOREREER
BRGBFHEMTEREAB LG, HREBTKAMNEEROHEBREE SN Gk, [EBR3] T
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X, 3RS LCIT-RKEHSWT, 2MBAMAOZLEZNT
NBEKI, NS LU2IBHMLASESNE., 2HBEUBEAD
RAERRIT-39K, IXL LA 2HETRALED., ThTh
46.2% . 39.5% . TH oI,

22 T AFSH 0.01AU/ml &3 G100%pFF h THRAL K
BOFEEMABOAANIE3. 6% TH ok, COMABRICHE
Lik() ABBRKC ST D2HAR. BTRAE, HMsikE R
£ (ZNTNHSHYE 0%, 85N DM T 5 &, HMaRNAER
SNEKMTFOREAER ., BREBISE R IC I 2 MR DEAR
HULKEEZZDND, CNOOMESISKIEAELLASHRN B
EBATRETDDORGN o, BCEKKNER - KAANSE
RISV THTHREIASKATEETSE, CORBTRAE Fig. 1
HitEdTENBESTNRTHO(3) . Chet
BRIBDEREL-T, 20, 3TCTEEL
KA 28REMANE T 202 < IE330
BMUBTHD ., AHRNELBRULELIED S
() , BEREACKIACLKLDEA
FTRE-OLNMERACTBIZBCTREN-
o CORRO—DELTRTORABEO
ENAZZSN(2) . SBORNFETH D,

Fig. 2 Fig. 3

Table 1. Development of in vitro matured and fertilized
porcine oocytes cultured for 48h after insemination

Maturation No. of Developmental stage Frag.
: oocytes
medium insemgnated l1-cell 2- 3— 4- 5~ 6— or Deg.

T Y H 138 98 ,16 1 1, 22
(13.0%)a

pFF 25% 88 24 i9 6 3, 46
(20.5%) a

pFF 100% 118 39 .29 4 4 2 3, 37
(35.6%)Db

All maturation media contained FSH(0.01AU/m1l)
a,b) Significant difference is present between a and b

F &k

1. WEBE M (1987) H28OIMA MM FrMARBEEESE DOHI
2. EBB=, @@ B (1987) HEHEEME 32:177-183

‘3. Lindner G M, Wright R W Jr (1978) J. Anim. Sci. 46:711-718
4 Hunter R H F (1974) Anat. Rec. 178:169-186
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Transplantation of rat ovary into ovarian bursa

after freezing and thawing
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BEY: J v b T 1 VED7 Y 35000(ED IR FEAE LT 5B 0%, KA L i h I X » T
BONBIIFL, T =T Eleve FELTLE S Iax A I HEIRI R 5 1od iy, IR OTHEREF
ARk & B b . Parkes& Smith (1953) 1, KBS v I 4 —79°CIoiifs LS HEmk IRBLA &
DAEEFLICZ ERRE LTS,

TAE, RO ORBSERAD 7 7 MU X % B2 EEMER RS (Rallé Fahy,1985) 23AV-bh, HHR
BELR 5. —F, EHADIL, TOHETIEYHEERAL, KTCERBMEE, H8rdE Lz L
s Ui (FRBD, 1987) o AL, GRS - REFEROIPE A IR EN~BIE L, £ OB EFREL TN
12D THBo

FiE FRUI VA A Z— - 53R T v b OKEH4R22H B ORREIEE Y iV i B BEIhS LY E=
VIFAERKD T v b ThDo IIEBMEICELTIE, StevensDHELXHE LLFO - BOOHEI X -0

BRI BIIE AR LT, PBIHTIFESY & DR RIZ12.5%VS1 (1) 155 ERHE L1-$%25%
VS 1 155 EE TS (b, HRET) o £0HA0%VS 1, H100%VS 1 &z LhI15HTHE/E LThib
WBWAA b e B e 2T, BEREERPBEA LR L.

WIREF TR 1 BRI LI ORBE 2 AOK b TR L1ctE, LT O3 THRERERDBRE R 1T 120 T8
bbb, B0%VS 1 - 105fE—-%25%VS 1 - 109 H->FERPB I T2 [E¥E#& Lico

BETIX, By v €y + OIIEYRE Uiz BRECEEL TINBEEOYIFTA 2 TE 5T/ ELL,
IR FT% % 4 — FCBI T) CHI L Ch DRARIIE % A 1 v A (L2 PBIEK) %7 #ks LTAVBLI.
BEts 6 BRITIE A <5 7 4 YHIHIC LTABRERBIEE Lico JRRASIMaNFE L T5 b ow AEIR
LT Lico BASEIMD¥ITEL Braw & Tsafriri DHEHEC X - 7co T/ b RAEMCKIBHELED DI D

—4 4 —
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b OR AT L Lo

BR: 15D 7 v b ICTHRESIIE A SRR EEN B LT 1161
WCHEFRRDI —77, BEEY L TXOF EBML
TR RERX T, 156 130w B tce iz, HEDP
HEBIX, HREBRXD IR bhtco

ER: L EORERENLD, VS 11X 5BEHE BRI
X DERESRAF L ORBUT, BEEAE TS LA D Oh
7o LinL, AFELIIMEr s & (EROp mLl LD
DPf222.5/9088) ®°, BREEHED KM TH B, HE
FTREEAPEIN T 5,

(&%) VS1: DMSO 20.5%W/V, 7+ +73IF 15.5%
W/V, Zeevvzsya—n 10%W/V, £Yy=zFL v
7V a—-n 6%W/ VELTPBILEN LD, Zh
#100%VS 1 & LTPBITX HIc #8R Lizo

FEXH
AR B - BEEZ - EHX— 5 o b IIBOBREERE, &
FRE RIS 2, 1987.
Bkt - HoRZ: BREBH, ERAEMEEYDR
B, 268,1982.
Parkes,AS.and Smith,A.U.:Regeneration of rat

ovarian tissue grafted after exposure to low temperatures, Proc.Roy.Soc. B,140,455,1953.

P B I T2E%KS
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‘
25% VS1 155 ZR

)
50% VS 1 1558 Kikek

)
100% V S 1 1550 Kikeb
)
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AR
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B#E  KKF
'

50% V S 1 1030 Kke

25% VsS1 ‘IOﬁl’é Kz
i
P B 1 T2E%®E
ERET
{
B
ARG T

RallLW.F and Fahy,G.M.:Ice free cryopreservation of mouse embryos at —196C by

vitrification,Nature,313,573,1985.

Stevens,L.C.:A modication of Robertsons technique of homoiotopic ovarian transplantation
q

in mice,Transpl.Bull., 4, 106,1957.
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Effects of cooling rate and plunging temperature into LN,
on survival of mouse blastocysts fertilized in vitro and

frozen in glycerol— sucrose.

EREE - GHBE - WEFC - H)IES - NEBE - \ESH

Shingo Hiraizumi,Hidenobu Ishii,Chihito Hanada,Masaki Ichikawa,
Kunihiko Naito and Yoshinori Fukuda

EERFHEEEER FEHTENMEEHE

School of Veterinary Medicine and Animal Sciences,Kitasato University

B89 1 Y ASRBORBEEEINL. SEOHT T SBBORBEFSAS L. DRS
BTRALEN TS, BREREOERC & > THEARESEERETFO—oTH Y. MEME
BOROTHBEHRUTHE >R < 2B URYL, 5. Massip®(1984,1987) . @RI Y LY V&
R Y SRR U S TR A U R ORI . BRATHARORER U TEES
WU ETRELEBEL R, AHETE. WOVDBERY AEBKEFVT. V7YY Y EYa
PR & LI T T 3B ADBBRA IR L RS AR R U k.

Fitk : SITALEHSIALE Jc: IRBABT I A0 SIRMU BHCHE > THIVZIERIT > oo 1988
%5 ~ 6 BRI Bl SEREE T C2MSR LIFBHIE U Vhitten BHICBUBX T 1Y% aN—¥
— (31°C, 5% , BRZER) WITHEU oo IBHICHTENES h 1 BRI & IR X5
WU B, ST, 209%FCS & 0.25MY a2 S8 P B 1 K@ & U TI0%TY) Y V2
MURSORMEU R, 2EIIZET (0°0) THEE. FEHEMIBU. RESBRE 0.2 X b
F1— XD U o — 7 CDOAY ) — LB U T 3HRIERS. WKL . HKRI1057
BEUER 0.3C/H. 0.5C/ABLU 0.8C/DDOEETHHAUL. —15°C. —20°C. —25CH &
U—30CIHE L RRATRESRIAL o WEETHT 1 BREEL 2K, STCOEEF T
BREHES 5 UTAERIL . BB b O - NOSBIR RS & &R U 27
Y OBRER. 20%FCS-PB1 BRA WA TEEFIWU LK. 20%FCS-PB1 2 U T1043M. &
WE VhittenBiiz# U TI0 I Eh BFhEE U TiT o 2o 2L WhittentEit T2ARERIEE Ut
I~ ERIIASEE U 2 O REFIEE Ul
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HR . RERE%. TRTORRE T 1~ 100%OENENXEhz (Table 1), HEZESE AR
EM—15C. —20C. —25CB LU -30CIX BT Z3HEOEFERIL. HHEEN 0.3C/ 205G, F
hEhl.3 %. 48.6%. 73.3%BLUT2.6% ; 0.5C/HOB/E. FhETh22.5%. 77.9%. 97.5%
BLUY.2% ; 0.8C/HDIFE. FhFh 9.4%. 63.4%. 88.5%BLUT6.3% Tdh -, ZBH
FEWC BT MERERRAREN - 25T TR RBR DN TEFRIEM LR UL, Uh L.
—30CE THEL UTHEFRU - B5COBALFEENRL . RFAUIEFEVERTRU . B
HE 0.5C/AD-25CE-30CO2XTHIFEAEBERFU. 0.3 T/AE 0.8C/HHNRT.
FhEFhERERGVLVERERRU L,

Table 1  Effects of cooling rate and plunging temperture into LN2
on survival of mouse blastocysts.

Cooling rate Plunging temp. No.embryos recovered/ No.embryos survived1)/
°C/min) into LN (°C) No.embryos frozen(%) No.embryos recovered(%)
-15 78/80 (97.5) 1778 ( 1.3)
0. 3 -20 70/70 (100 ) 34/70 (48.6)
-25 75/75 (100 ) 55/75 (73.3)
-30 84/85 (98.8) 61/84 (72.6)
—-15 89/89 (100 ) 20/89 (22.5)
0.5 -20 95/95 (100 ) 74/95 (77.9)
-25 81/83 (97.6) 79/81 (97.5)
-30 78/80 (97.5) 75/78 (96.2)
-15 85/87 (97.7) 8/85 ( 9.4)
0. 8 -20 93/94 (98.9) 59/93 (63.4)
—-25 96/99 (97.0) 85/96 (88.5)
-30 80/85 (94.1) 61/80 (76.3)

1) No.embryos developed to expanded and hatching blastocysts in culture for 24 hr after
thawing.

ER:ULOERLY. 2RI, 10%7 kY8 0.25MY a8 L U20%FCS 228
eV, BHEE 0.5C/ 2 BAERBABE-25~—-30CORMT TREFFT AL LY
BE%. B THVEFENBEONZ T LB S PIZIR 52, Massip and Van Der Zvalmen (1982)
B IOAERRE10%T )Y V& 0.2MY a2 QU P B SRV, BHEE 0.3C/4. ik
SRBARE-5CTTREV. 7. 1%0EERLELEMEL TV 3. XHXROAHEE 0.3C/ 5
BEERIZARE - 25COBERS &> ROW. FEAKMCMERNE 2LbEEL >N 5,

FEGR
1.Massip,A.and Van Der Zwalmen,P.(1982):Cryo-Letters,3:326

2.Massip,A.and Van Der Zwalmen,P.(1984):Vet.Rec.,115:327-328
3.Massip,A.Van Der Zwalmen,P.and Ectors,F.(1987): Theriogenology,27:63-79
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Cryopreservation of rat two-cell embryos by

vitrification
FHE E-K R MR
Masumi HIRABAYASHTI, Nobuo CHAYA
TEDFLERA SR
Research Institute of Life Sciense, Snow Brand Milk Products, Co., Ltd.

EY : 19854, Rall and Fahy V{3, VitrificationikliZk o CeI AMDMFET X B2 L &ME LT,

U U6, 2o Vitrificationthid, WEREWHOTNR SNTIHRBZERcH D . IRELBHER
72O R CHEOMBAL S LI LEX B,

Bald, T v MROEREAC BN T 2MIBII COES IR TH B L. a6z, 2HlalilE
TIIRIFL, BRSREWHORBRIC—BIFEREIT. BVERRMEONE 2 % & LTz,

AFERTE, VitrificationthiZ k2T v b 2HIIRORE BTz, e, RGO HFREIEOMKR
WL, —BPEFHREOITO LGS Uz,

Frik o RERTIIWistarsREAT v NIz, 2HIROIIRG., EHEIRERE A b U 72k srE D SRR Uiz,

Vitrification #iZ &k 2MRDMHEIAEL. RalISOHE WU TITo 72, $ixbb, HFIUZIRL, 1Bl #&*
HAHVMINER &= THHFR. 25% VST IR ; 2053/, 50% VSL ¥ 4°C; 104308, 90% VS1 ¥ 4°C; 5 HflloD
JEZH UTze IRVNT. 90% VS 90l 2 &®I20.25m 79 RF» I A P a—IZRE il U, $ALL. WiER
FHZ 1I~14HBHRE Uz,

MRRIE. 2 COBKETRRIIT - 12, VS1 BOHRIL. RallSDAEY (AH) LRET AR
(B#) A4To7z, AL, 50% VS1 #E3ml 4 °C; 10538, 25% VS1 @ 4 °C; 1058, 12.5% VS1 iasisl
s LOATEDIICiE%H LTz, BT, RIETCHBL #{d BV MIHER # 3l A 2 —HDFEETVSL ik
ER L. 15EHE Uz, ARSI BECEINUTIRE, Bl #d BVMIHER HCHuHk. TS T
TRIEABIE U, ERERARTING. iRk 1 HEOL I Cy NS LT, ET2.
MEI L UC MLED 2 fIfuiE Loy MO Uz, Btk LoEey M, k18~20H B
R U, BEFARER U2, —EDLI Ty MTOWTIR, SRS SR P iiels oLz,
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Table 1. Survival of 2-cell rat embryos after vitrification.

No. of embryos

Treatment®’ vitrified recovered (¥)  morphologically normal (%)
A 46 4 6 (100) 42 (91.3)
B 60 57 (95.0) 51 (85.0)

1) A : Stepwise dilution.
B : One-step dilution.

Table 2. In vivo development of 2-cell rat embryos after vitrification.

No. of embryos  No. of No. of implantation No. of normal No. of live
Treatment?’  transferred recipients® sites (%) ® fetuses (%) * young (%)
A 13 1 11 (84.6) 9 (69.2) S
29 2 — — 1 9(65.9)
B 28 2 15(53.5) 10(35.7) s
23 2 S S 16 (69.6)
Untreated 392 2 S _ 26 (81.3)

control

1) See Table 1.

2) All recipients were pregnant.

3) Number of implantation sites and number of normal fetuses were examined on Day 18-20 of
gestation.

R ER  FRROER % Table 1 BLUTable 2 IRUT2, Vitrification ¥iZ & AHAFEMDIT% ASHms
HZEINEN., AEB XU BEOTREEANTHE% LUSSTFRBIEAE R U T, RO,
HREENTEEGA SN, TRTOLIELY M OETFIMFB KUEF25R6 T LT E T2, FEFADFE
AR, BEREBRX EBIT0% LEETHD. MNREETORB% IZHE U TR EREILZD SNh 5 72,
UL, RABFRRHRE UT2T v b 2HIHIROSRREE L XEERETH - 122,

O LS, Tv b 2R BT, ZDVitrification Hid. MEROUHERIFE & FRNTIMRAIFE
LUTHATESHDLER S, o, HERENEOREE—BRETITD C LS RUL, —&7H%D
g oS T &, < SIREMRARL UTIRFTE 5,

FEHR 1) Rall WF and Fahy GM ( 1985 ): Nature 313:573.

2) KEHRF, B R, THER (1987): BASREREF)LIIIEAEER 342
3) KEFHT, B B (1986 ): TEFLEIIMG 83:15.

4) Rall WF, Wood MJ , Kirby C and Wittingham DG (1987) :J.Reprod.Fert.80:499.
5) Ogawa S, Satoh K, Hamada M and Hashimoto H (1972): Nature 238:270.
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Changes of sperm heads incorporated into nucleate and

anucleate fragments of hamster oocytes before and
after the germinal vesicle breakdown

R OFE A

Yuki—-hisa HIRAO

MBILESIE R EEYFHE
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B/ HABHOHER S N RBINCRA LI TS, SBIRED T 2Bz 0RLSNDIEEE D |
ROTHHFIE (MP)BERI NG, FTFREBILIEZEIOHBICONT, chFTTEL DERBTOH
TE/(1—6) —MRCII(G VI IICRA LT FE Y L TRLERE S 2003, Ik i (GVBD) 2342
5L DR ERA L LT, SND EMPOERDEEE 5, COC L FPKORALEHEL TNBEC EERLT
"%, Balakier and Tarkowski (6)i3 MouseJ3% F T, BB LOPAE ST 2 C LI & - T BRKRUERK
R ZIED . TR ICRA LICEFROEMNEZBE LI, £ TAEEK(E Hamster P T, AR KR CEKIBA
—EICEHIELCLDOTE 2BEEARBLEZFAL. BHOIFAED. Th THhOWFICRALIET
HOEALAZ B L. SEifTht/c Mouse JFD T4 & il L7c,

Ji% © Golden Hamster @ GVEDIREE 5 7o i, S5 AH D Day 1 O FA1IC PMSG (30 I.U Y fErE A ik
HUld &, Day 4DOF RO~ 1FFORICIFEEZLTIO B L, K& 7SIMaAES TH - TIFEID L,
Promet -1 #pMet -1 DIB%1G 57:HICIIPMSGOES D& &, Day 4 DFATHICHCG (25 [.U) %4t LT
Do T~ 8KRIRICIE D S R HETINFAE 7, Met—1 OIFAE 27 0HICIFPMSGOEH D &
Day 3 D& HICHCGEHIEH LTH S, I5RHBICHINE 0 SIRFE2EUL 72,

AR RUBEIA OIES & % D Stage DIFFBBERMIEICK 5T, Zona—free DBDOIWFIC L1,
Percoll (pharmacia) % PBS (Dulbecco s ) CHIR LA B KRB BB AER Lo #Y) TF L Y OELE(LS
X 6.0 cm) DIEIC0BEMR(LE) %, IRNTBRBEMR (2R 2MA . BICE ERICEIPBS (1 B)EMATEES
BLEAE > oo ML DK, BONEER EHOPBSHICE »ICHAL T, 8000rpm(5080g) T 5 ~1043 & L L
7o BRI HICHE OMVED ARERETIMICHE L, Zo3 PR A2EIX L, BLGVORFERLT S
i, #RITL7<J8% 0.01 mM @ Cytochalasin DT 5 MM L7cdh &, BMOBICHEA LK, BLTZAI NP



WELIRMFEE (J. Mamm. Ova Res.) §i5#% 15 198844 A

T3, RPN THEILIIE & K& S THRECEAKLIA SiIKXElE s,

AT © B OO T3, BB HARE D SH D 1 LK T % Yanagimachi (T) DA HICHE - T, m-
TAPLYAKRH T 3 ~ 4 B L1, SEOABTHRIMFE, MDD IV —F ERBD 7V —TIC53g, 0.3 mb
O m-TAPLEEHHICKE L, CORTENE L, BMEAZ59T, HILSABLIm-TAPLRICIA &=/ L.
3TCT5%BCONZADFT3 ~ 4MRIE S L, 1A 3 ~ ARRIE I, IR HICR A LI TR 2L A #1%E
Lo
#EB © Zona—TfreeDIPF D LHETHEA TR B 12FBE < FodIT, FBICRA I X D WTHEHER 5 T, BOF LW
WHICEAB LEZ 5T EICE ->T, 0~60% 3 HEEICHEEIEINER 5 C Eosthsksc, 1> THEIEIC
BREZRO, — ZICEB L TiT» 720 G VI TOBMKUERIFICRALIETZE ((HL T O stage TO
BRI 15~20%) . hZ2NOMRED TR E -7 R O1Eh -1, CHICH LT Promet—1 OI-FTi
WTFNOBRK ICBOT OB TR ERLER Lt UL IOREATIEIMPOEKE ROoNED 7, HicMet

~LORFTE. MHOIMHHBA LI TREIEAER L. MPOERLI -7, CHODRREZLDS L

Table 1. Fertilization of nucleate and 3
anucleate frgments at three Table 1 KEH I N5, HTHKOEE GVBD & i b MP

stages of oocyte maturation OFHE Met-T THRALESCEHH 720 Lid Control

Egg fragments
Nucleate | Anucleate KAV Met—T D4 LIRWIFF TR RALIETHIEK
Stages SND MP[SND MP  ssspipe ATunt Lico FIFFICHS 2 AR & HEPERTR (F P)
Germinal Vesicle — — — —
Prometaphase—1 | + — | + - DO BBE S 17c, CHUCH LTI OHEEE 2 BiKD K
Metaphase— I T+t o mpEEEuoT,

SND ; Sperm nucleus decondensation, It shows

that SND was observed(+) or wasn 't (—) . E8: HCGOES4 TR TINT(3 BEIC GVBD % L .

MP ;Male pronucleus. It shows that the

formation of MP occurred(+)or didn’t(—). Promet—I »Met—1I iCZEL T 2o K 5T GV-material 23

MBI L2 EEM LGS, FHHECOMPONFICRALIETFEIVTOSEAbEEZR LI, Ol
LEGVHORKETRNThor — 2B TR RO NI - DT, LA TERN (SNDF) 25E
KT B EEA TR, Chi3Mouse DAL L —%T 5 (56) o LH L Hamster T3 ZORHICIIMP
3 E > 7o RoNtih 1o —H Met—1 OIFF T, FIHTMP OSSR o1, CNODOEEN G, K
FAEOBAL AR S ¥ 2EEHGVBD H S thEHT 52 &, MPOFRE Met -1 iIC > THON AT &, DFD

S ND#E & M P FEREEO BT (BRI IS TIbsd 5 T LbsH) - foo SIIREHICHBIS 5 2 6 “o DRI,
Z DEEMEDSE S T EDLIRNICIETE S Nc(dns, KRN S b2 DT EVERT %o

FEE Iwamatsu,T. and M. C.Chang (1972) : J.Reprod. Fert. 31 : 237—247.

1.
2. Niwa,K. and M. C. Chang (1975) : J.Reprod. Fert. 43 : 435—451.

3. Usui,N. and Y.Yanagimachi (1976) : J.Ultrastruct.Res. 57 : 276 —288.
4. Hirao,Y. and Y. Yanagimachi (1979) : Zool.Mag. (Tokyo) ,88 : 24—33.
5. Tarkowski,AX. (1980) : Exp. Cell Res. 128: 73—177.

6. Balakier,H. and A.K. Tarkowski (1980) : Exp.Cell Res. 128: 79—85.
7

Yanagimachi,R. (1982) : In "In Vitro Fertilization and Embryo Transfer” (eds.E.S.E.
Hafez and K.Semm) , pp.65—76. MTP Press Limited, Landcaster, UK.
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Scanning Flectron Microscopic Study of Interspecific
Chimaeric Blastocysts
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HEY : YHEETIE. 272 Ty b NARY -RBOEEX A TROERERXATEL, £LT.
HFEMBE T . ZOREBRMERENICBETLZLICLY . STRABRDBORE S ZIEREE
HBT2ILicEN2 DOMBPEELICEFKRLTEL, Ll XEHEHMBTOBRETIE. X X7
MEWETZ2OEBEHETHY . 2740, B rdkoMBoONmRELHET S LIZTEL W, Tach
i & Tachi 3. BBAMETHEMHE (TEM) 2HWT, Iy b, Y7 RABDOX X7 RZHIEL . Ml
PRSI 2 B SR OBk ZRDE L 2. AR TR . ERXRETHEMSE (SEM) ZHWT.
EAEX A TUDORAEBRBEZ B> THETLILICL > T, FIRREBEDEVDS . HIRDEL M
Jamt KR . MBI R OB 2 KA.

i KEMEH*0HBEL T, v7 2 NAXZ —IZ2HHB. 7 v M3 HED168» 5 198
(2. RIEHRL . Mt rEZ@#R T 52 Lk -> T SHloREZRINL:, Hid. BWwERERE.
MG ERREZHWTEEL . 3T°C. BE100 %, 5% _BIALKRFDXERBEERHT THEELL,
Frgmicit 0.3% B SAFEMI VAN y 2%5d:A — 7V 2 Wz, B31205E . S6BFRITRIC2.5 %
ZINE =TV TE REDEZITW. BHEICHK > TR ZHERL. SEMTHBIELL,

FE  BRBIESEGEOTTI A Ty b, NARY -RERBLL, 27 2ARTIE . MBREHSERK
WEESY . BERZEL TV, MBRECIE. BREEZIILAERSZEHFTEY #ll1>1
DIFFHOBERL TV, Ty MIRTIE. BBEFZS<HEEL. 27 2RI MR PRICHE
WBZ L TWe, NARY —RTIiE. BBERL Ty PRI DL A%< 97 ARENIEZ P12, &
7o MRBESERIET v b 7 AT EWHB T o7, COBMIZEREIEREOMICL Rohn
WMEXT v MROEBT7ZAREDLE L FeT7 R0 Ty MRGMRARICES L . MRESE
RO THRIKICE LA > TV, NARY -IE . BBES T v MRX DA% =7 XL D
HESHFEL . ASHWLDTH 7. BREOFEKBHICBIT 2 KHMDOMROREMEDERIZET
WT . BAaPBI -7 B s eEH N5 L WRREICEWT L &kl 5 mikE s H
Wransz, Fig.1ix. BE36BRIED T ReT vy bXXTMTH S, MBEDNLLW2 7 ZdkM
& BEREDZ VT v bHREIY . RWERLTEFA 7REZEL . REPEATVWE LDEH
Mrafe, E/oe AdkMRIZ T v FlkEBE D LR WL Bbh, Fig.2 3. BR36ERD
RIACNLRAY =X XAFHTHY | WHRED Ve ZdkMBE . MEENETVWNLRY —H

—52 —
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FH: SEMEFHWT . MMBXFEOHMBEDO N . MBOAKS I EFBNTEHILICE>T, X
FKBORR . FA—EBEETICBT 2 MRS HORROBITHTHTH S L Ebhd,

F R :

1.Tachi,S.and Tachi,C.:Electoron microscopic study of blastocysts experimentally produced
by aggregating blastomeres of rat and mouse embryos. Develop.Biol.1980;80,18-27.
2.Tarkowsky, A. K. :Mouse chimaeras developed from fused eggs.Nature 1961;190:857-860.

Fig. 1:Scanning electron micrograph of
aggregated embryo (mouseerat) after
36 hours of culture.
completely integrated expanded blastcyst.
Surface of embryo is covered with two types
of cells.A group of cells of which surface is
densely covered with microvilli(upper half
portion of embryo) is derived from rat embryo.
The other group of cells of which surface
(lower half portion of embryo) is covered
with a few microviili is derived from mouse

embryo.

Fig.2:Scanning electron micrograph of
aggregated embryo (mouse—hamster) after
36 hours of culture.
Partially integrated expanded blastocyst.
some degenerated cells adhere to trophoblast
surface.Surface of embryo is covered with two
types of cells.The one type of cells of which
surface is covered with thick microvilli is
derived from hamster embryo.The other type of
cells of which surface is moderately covered
with microvilli is derived from mouse embryo
Irophobrast cells derived from mouse embryo
occupy almost region of embryo.
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Fertilization of hamster eggs by microinjection of rabbit spermatozoa
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BH#y: BITE. capacitationOIBEMIRHESFEE LU T BHFBRENL XY —IIFA
ERBBTPEATACERFAULENAAY—=FAIDBLELHVWAIA TV S, UDU.
NLAF=FAIPRBVT. EHHOBTVEFOZBERNIOHER. BFHIFHRE
FRZBAVEVWELSL. EHZIBENDHNERITOIZENTERY, ZTDL5RYF
— AT BTR2EBIITHRERFATSIERZREY. COLOREEEmMOKIHL
TRENEPERIHETBZIENTESEEX BN %, Uehara and Yanagimachi(1976)
e NLAZAY -BIFHRBEENCEFEE2EAVUTEERZSENIEC A ERMEL L.

AEBRTE. v4 70722 — Y —%2FHUEE#ME T 2T, lysophosphatidyl
choline(LOWR k> THBAERICEZFBE U 2ZDDOT., LDHREHUHRHAIERIYER
FENAAY—BFRREAU. ZOZREHRZ DV THAN 2

FHE T ERERLASD. LOBRBAURRETREIRBEOBMOI—-LFIONLARY
—IZPMSG-hCGIZ & > TBHFSINIE R 1TV, SITEFIFEC X VRIIU 2o RIU RBIFUE
0.1%hyaluronidase 2 & T m-TALPEIRRP TH R 2R ELV. 4 a2V Y
22 F T37°C.5%C0: 95%airDRY TIEERIT - ke

B E®er HEBLL EDNewzealand-whitelBEOHE» 6 ATER2H OV TERU 25 HE
FrRrHVE, FELEOEEn-TALPIERB THERR. KEF0LDIZELHHELITV.CO2
ERHNTswimup Uke ZOETAE-20°CTIEERL En-TALPIEBR B CHEB L. &k
ERBIET & D REBMRFAIE L, —F. LCUEIL1/10BSAM-TALPIE R K THR
% EE. swimupU 2R, FIEEL3BMAITOLCEEOu g/ml(control),50 1 g/ml, 10
Oug/ml 155 HEEPE L. Ohzu and Yanagimachi(1982)DAER LV AR ERFHL U
bo RXVER. RFBIERZITL. EHHOI SO EFHLHEEIE T4 IO4 Y
r7vaYilBHVhk, . @EREBU LB FEB CTHRLYI /70T 2L~
—RBHOVT NARAY—BIFRIZEAU o FAR. m-TALPIE R IEH T37°C,5%5C02 95%
air OXBTEERZITL. FARLIFETIHTFL2BEL. BTFHBOBILS XU N
BEER U R LOESRENNS 3D EHEU ko
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Table 1 Fertilization of hamster eggs injected with sperm cells

Sperm Observation No. of eegs No. of eggs No. of eggs with
treatment  timeCh) examined with swollen male pronucleus
spermatozoa(%) formation (%)

48 14(29.2) 4(8.3)
Frozen-Thawed 3 51 13(25.5) 7(13.7)
5 42 10(23.8) 11(26.2)
(Control]
Preincubation(lh) 1 20 0 0
+ 3 20 0 0
saline 5 20 0
Preincubation(lh) 1 36 8(22.2) 1(2.8)
+ 3 35 5(14.3) 5(14.3)
LC(50 u g/ml) 5 18 6(13.0) 6(13.0)
Preincubation(lh) 1 24 5(20.8) 2(8.3)
+ 3 28 6(21.4) 5(17.9)
LCC100  g/ml) 5 30 5(16.7) 7(23.3)

LC:Lysophosphatidyl Choline

FEBIUEZE . BFOFARLIZRERIE. Table 1 RL AR, 2OKHWCAED
BOVRIOVBFHEBEILERUVESENBERRCZELOEEIA6NSDOO. HELHE
CLCUIEIO0 ng/ml, 50 g/ml ORI, BEREZERR RN o> ke ControliZBLT
. WTRhOBBOBLTLEAVRBFREEILSR A RMP o L, COBREIVLD
¥ Zacrosome-intact B F R FHMBENIGFEALU THRBEKL T & 3. LB EHMER
BEBROBF LRSI ERRBELU TY %,

—BRETOSEENENET S LT, ZOEBUSAIREELLEDEI D 20K
FREAZEEHOVAGEGMH VB U TR TRONKIERERA S Z & PEETS 5,
EEU. CORHERAVABATEITNRXARNMTRYPEHNRIA-VEREZEZET
b, COEPRETENE. SVEIRFERERSDOEEDLN S,

Yk . Uehara,T. and Yanagimachi,R.(1976) Microsurgical injection of sperm-
atozoa into hamster eggs with subsequent transformation of sperm
nuclei into male pronuclei. Biol.Reprod.,15,467-470.

Ohzu,E.and Yanagimachi,R.(1982) Acceleration of acrosome reaction in
hamster spermatozoa by lysolecithin. J.Exp.Zool.,224,259-263.
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Application of Micromanupulation for in Vitro

Fertilization and Embryo Transfer

FRESEN « (el SOZ « “FILFGHE « ABkER - 5 28 - BHIEE

Hidekazu SAITO, Fumihiko SATO, Toshio HIRAYAMA
Takakazu SAITO, Miki YOH , Masahiko HI RO1I

I R BR R 2 B g A BHFE =

Department of Obstetrics and Gynecology Yamagata University School of Medicine

B | AANZRH - EBEIIREEDRRELE L TERLTWAD ,, ZORRICRFEIIZENTbN S & ZDDH]
B IRERNICEN 6N 508, RREIB=2ULERAD N E0hb, CORAE LU TIIFHFEHNRED
BFBEBICAVWL N TOAC &R, SIBRIISANONTNA T EENEZELLNTINE, T LT 3 ELL
EEDOENIINTH 5E 2L DIBTZEDTERZ LT TIEEINTVE, L LN b DIRENICEHE
T5ERBBUIERETITRBHS, T2EABKRUIZE LTS, empty saclci B 12DICEBREICAVWAZEIZT
W, REvA /e v=Palb—v s VRERLTHENOYEDOEASL, Migd 5 0MEDOMEIHIRE L /2
h, INOMEDOEAEZEBTONT NS, BLIZLDvI70v=aab—Ya Y 2HERLUT, B3 HELL
bz o512 b &AL, A 2L T EEARITLN, TOHEOTREMR, TOHEORE
TN THRET LT,

TSRS RIZA R 3 HE L b v MRS ve L (hMG) 21 5 0 BAAEAFEL, B
¥E =4 —13BERKBEEE2HVTIRRERORAE L, MF L HOBFEITT>T, IRERDOFE’18
mml LD BRfEAs 2 AL EFRBE L 128, hMG2AikL, b MEAEHMRREALVEL (hCG) 10,000 BAIE
55U, 3 4mMBICENFER2ZMITLI.. hMG2ARIELIZIREATLHY— 28D ItHEI1E, ELIChCG?
HHREEL 2 4 RREBICERINZIT > 12, 2 OFREAZERD B EsE, MREOREITL > TRE - RRO=
BUCH B LT, FROPREEISICER % SR B OB OIS TR T2 055, 5 05,/ mDBREICTERELI,

1 6 FREAEINEBOENEMIS 2 RS ZREOFWMBPHER LT, AL 3 AL LEEDTIZINE, BEORER2ETE
BITH W, w428 v=tal—v a3 v o flefn,

BRBLIOIEIIZ, 7TEOISERIN, TD5 b 6 EGRBIITH >72, 3EDRIKLZRD 1IN 2MED Y,

ZD2 AL b ERIEED PIRBEIIRBINTH > 1, WRFRIL, 120x1 0/ mwOBETHbH, EBFIX5 8-
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% TH->12. 3{EDRILZ - 1250 £1. ZBEIKIE S S>TZRDZ DD /5 * — 4 —

ORI UIZERIZ, 1EDINZ 2T p ¥
A% 1 [l 2 5e I LgTo0s, IR TR RS TR TR W OREE W EER
» 5 OB DFHHSE { IIMHEIX 1 7 6 2 2 BB 120%X10° 58%
HAEELTZ, &5 1 EONS Bk 1 A 2 2 1 1 1 R# 41x10° 68%
rHEHU Y, MEEoRarg S 10 ? 6 1L _B% oee’ B%

Thotl, COMBISITT 2BMEEL, 2 4RB/RCLITEELIZN, 2EDRKIZE bITHAT A L3
<, MES 1O EETHHEUEh 12, B2HIBIE, 2 EOIBERIN, 55 1 ESHBIPTH -7z, 3
TED I % # - 12 D IR DR IZRBINTH > 72, FEHRFRIZT4 1 X1 0¥ me, EEFIZ6 8% Th-12,

3 AR 2B O IIDRI 1 B2 HEH UL 5 & UBSHEHTE g o710, B3 DEFNE, 1 0 EDINSERIS NI,
35 9 ELREBINTH > 12, HKFTREILS 9X 1 0/ mDOBETHH, FEFIX8 1% Th-12, 3HEDHEIKE
17 IR EEIIRE D R BE X R BIITh 572, ¥4 7 B <=2 L— ¥ 5 VICTRIZIIFBHTE 203, MigED
T E  MRIZAREL 12,

ER . ANZH-BBETE, FEBORRICBOTREBTOESSTEONS 1D, 2B HORIKE 1 51
MRAICRD A L&D B, COBEED LRI ERHEHT S LT > TERBRBEVHMROC LB TEHLH
¥, COBFEIENSE—EBEICE > TEREFHEETVES, LL, Frid/z s~ 3EUEDRIKICS
570N L 5 ISR —IEBEZT > TWA DT, X DEFIESDSERIE TV, SROEERL DAl %
TRCHEHT A2DICH 1 5 TOBMLPEL, TXTOBEOMIBEDOREZS , CERSEE 257 AL
BB EELLNIL, $12 1 EOZEIND A, HEIMIBEDTREL 2  BOFIEL RIZNTIZL, FEILS
Dotz THUEE &b EIIEEKICOEIRENHSRIBL TWzh, BiEERHEHT 2 180E L VW) BEDIZDICHEIREN
p3Isbhhizds, BIREEHOBOMIBERESERDY, TIcBEROREZRL, p HOZLSEEL T 5D,
BrOFEAMBEZAZ LN, THUISBEFE 2 M S TR L TOdg i hidis 57a0, SEIOKERTIE, Ji
DIEIT B ETAFETIIES T - 123, INEIMITONIZS T DINDOREED I E THHZITITIE 520,

Y4/ avI Pl —y s Uil E AEBTEIEIR, BRAICESTRELFRPLELT 2D TIEH S5, WV
FhicH S, RBTFOEBE NS STEHIL ) EASEBTHS EEL LN, SHREHIREHENS & C ORIED
BIG2BRET LT uds 57800,

ik
1. Rawlins, R.G., Binor, Z., Radwanska, E. Microsurgical enucleation of polyspermic human

embryos, 43rd annual meeting of the american fertility society, Sep.28—30, 1987 Reno,

Nevada
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Effect of DMSO on fertilizability of cumulus free mouse oocytes

% Hf- K HE - 8H %
Keiko Kohno, Sadahiro Azuma and Yutaka Toyoda
HERZEMEHRAN B EZEHRRR

Department of Animal Pathology, Institute of Medical Science
University of Tokyo

HE: Y ZOXRSHEMOMEFRFIEVittinghan(Q97)I2 L ARIIEIKRA BRI E D S N,
BERERNHROURNSHBOBHICLIHEFOBMIIBELIA TS, LL. BEREF
BOREZFIRBEOANSHEINBOLNAEIDBDEIDEL, HEBEORKMIPBEI N Z, LK
MERMELTHWSRTWADINSHZ D W T, RO FETIFCTORM(Wittinghan
1977;Glenister,et.al.1987) H AWk F M ME 2 EMEZ AW =ZERAEM Michaelis
et.al.1985; R 5,198 HwWHE I, MK OWT—RIZCThhTWANEL2E X%
WEMTOZEREMTR IS 2BEHIZTLRATWR W, FZTAMRETIXHSEORTERRE L
LT, DHSODEMIZE > THFOSHENLEDEIILEEEIT I O20WTEAZHEE
EFRWTHEL &,

FHE ICREE T 7 2 ICPHSGR UFhCGA4Sius A8RF IR T iE 8t L. hCGiE &S 2 14RF R I BRE
BAREIDEHRBICEEFhAEARFAE 7N O ¥ — ¥ 150u/nl%d ST TYHEE A IC R EY
LE{LL 7. BILEI ZHEPEST#EE L 7 nodified PBS(LLIEHBS) THirts. BX OXKBREH
TDMSOB W ICEH L 7=,

(DEHBEO LS : JIF 4 1.58 DHSO% & L HBSIC E il (25-30°C) X & 4°CT 1043 M F 1 L.

0.50 Y2 70— Z2%4&THBSAH R W Cone step dilutionZ 7o %,

(DFHHEMOLE: BIF4 1.5 DISOBBICER TE2L,5, 103HF&HL. £0DHK0.50 ¥
20— AEHE%A B W Tone step dilutionZ 7o 7,

(3)DHSORR £ ED L # : BEF 4 1.5M DNSOBMWICITMEH L 240,50 Y2 7u—RBH%E

Fl\w 7 one step dilution, ¥ Z X EBREMICEBEIZB T step wisedRIZ K D DINS0DKRE %

To 7%,

(DEHEEORE: I 74K ~21.0,0.5,0.250 DHSOAEICER T2 E% L. step wiseik
2 DDHSOD R FEE T2 %o

G)EHHBBREHICL Z2ENZHE: SIF41.54 DISOEHEICER CIODMEHLO.ON ¥ a2
O— ABWA B W~one step dilutionZ 7ok, FOXMUEY IO —FBRTEHFZ2BE
L %e

L2TOEBRRKIZZFOMBIVHIZB L, 1.5-2.0RFMiiEBE L 2R LEETF2AVWTHRAZE
o7 (EHG,1972), M FRMOREMEICHEIEME T CHERMZRS XUBE2EBED KT
PREDODOLNhELDLZHWEHELE, $LE—HMOBFI W TREELZRIIFEH 2N
A@%ﬁa&ﬁﬁbﬁo
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KR DISOLDOFEHBEOLK TR, 4°CE#KHAL.1544/10N) 2k LEB EH TIE. 8.5
2@/TDEEFE L EL(ERL, ZRTINSOUCEHX T AL XX EHEML10,5,8 L0145
HOWThORXTHEL THIVBEBIW R 2 (ER2), £/, SIOBREFETIEY 2
J70a—RX%MFwW7one step dilutionTH BFEAICDISODBEEZH S LU T17< step wiseik
THHIZE 20%,3.6%(0/18,1/28) L FE LS EWHETH > 72o DHSODEEIZ D W TIX 1M DHS
0B R F1%0%(0/29) 1% L 0.5K,0.25M DMSOE A A WEHDH51.6%,64.9%(16/31,24/37)
CHLNIZEL., XBEXOMEGIINDEEEEDLEWETH > 2. —FH., EWHEREHFIC
D W TIXDMSOF % (1.5MDMSO, 10 RIER) . RABICLr»bLTL2TZHL 72,

ER MU LOBREOMOIBBRANOFHIZERTIXERFRB T FIcH LETHELZIEZE A
CHRIFEAZEWREANE, ZOINSODEFEEDERAERME LTI INTOEHEEEHH
FCHFOBABLIUHIBERVBEEINEZ LS, ZHHEOB TFZAEMHOEIZE S
HLbOeEZbHN B,

Table 1 In vitro fertilization of cumulus free mouse oocytes after
treatment with DMSO under various conditions.

Oocytes Conc. of Treatment Treatment Removal of Fertilized/

DMSO (M) time (min) temp. (°C) DMSO examined (%)

(1)Cumulus 0 - - - 69.3(95/137)
free oocytes | (control)

1.5 10 room temp. one step 8.5( 6/ 71)

1.5 10 4 one step 41.1(44/107)

1.5 1 room temp. one step 0 ( 0/ 24)

1.5 5 room temp. one step 0 ( 0/ 20)

1.5 10 room temp. one step 0 C 0/ 20)

1.5 2 room temp. one step 0 ( 0/ 18)

1.5 2 room temp. step wise 3.6( 1/ 28)

1.0 2 room temp. step wise 0 C 0/ 29)

0.5 2 room temp. step wise 51.6(16/ 31)

0.25 2 room temp. step wise 64.9(24/ 37)

(2)Zona free 0 - - - _ | 100 (39/ 39)
oocytesx (control)

1.5 10 room temp one step 100 (41/ 41)

%Zona pellucida of cumulus free oocytes was removed with acidic Tyrode solution
after treatment with DMSO

FEXK
1.Glenister,P.H, Maureen J.Wood, Carol Kirby and D.G.Wittingham(1987) :Gamet.Res.
16, 205-216
2.Michaelis,U, M.Rubin and J.Hahn(1985) :Dtsch.tierarztl.Wschr. 92, 16-18
S.tEH FE-EHE 5 BH #1972 RERMIE 18, 73-77
4. ¥R HE - -H HAE - -HE KE - -HH FHH-BH #Q987): K 4, 49-50
5.Wittingham,D.G. (1977): J. Reprod. Fert. 49, 89-94
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In Vitro Fertilization of Pig QOocytes Cocultured
with Granulosa Cells and Fetal Kidney Cells

HHYEE - AR5E - BEAHE - DR
Mitsutoshi YOSHIDA, Yoshihiko ISHIZAKI, Kimio BAMBA, Yoshio KOJIMA

A AR AR R R

Laboratory of Reproductive Physiology, Faculty of Agriculture, Shizuoka University

FIt + B Lt AP IR - DSV R & WRE PR T 2 A0 ROHSCRGR -0 2 T R3S
DEEIG< . TR, . FED KT T 5 AT 35 5 BRI S U148, 2K
F L. BREORERMOBEN RSN L BEX N TWA, UL, BEIF-OERASRE BV 2464l D
HEEEAPRE ORI RITT I HOW TR S A THRV. ABIZETIE. BRI 5\ BRI R M
P AR U BRI R AP L. 205 OO & OISR T OB, SRS X UK BRET B
BLHFN-.

Fith BRI & CBRERIEHIN 000 1R EIROIPEII (Fif%:2~5 m) X YRGIERRUE. BIRR
B GFKO) WL 0A0100 H OMIRIEOE B % Mo Wbk, 6~7 HRIESEL TRBLE, 2L T, oFKCE
2~3 [EREHL. SRR HICA A L L THRER DB CRMR L. SBRM . SBt% B S8 L
. BETIHSE T AL, S, TRV, BFTE20~30M % —BEY UCHainl %
EBUMBEERIIK. pCC TN G~4X10cel Dinl) 35X UpFKCHAK A~5X10cel DmD ANZHEHEA L. 36h
B UL, SRS AR ORI B2 U, SRR L. MR GO ORI Ui, 2
LT, SH3ELRSMOh TRARHIAB L. 120 TSBOBIEFIE - 0 U Thlch - SRR R A, BY 05l
K KL BRI ~Ah CIEE - Yol L TR ST, ORI A B M . st
HiL 2 11 0%FCSHIMTCM199 (PMSG, hCG, Ep A %, FAERHICIX10%FCSHITOMIOR A U 1= Jads. HERHF#YSY
it PR T 1

KESE < SORSIE T YR FEAINIE ORI RN, & HoCoCC HRHIX 35 & UoFKCHRHNX TRAFHEDFIA A
AN (T0%/s60%, 56%:p<0. 05) AU, WV HUE & AR U 1= HHE DVERRIC (26%vs36%, 37%:p<0. 05) HHNL 7.
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1. RHAINARIR F DOR# - SERFADUC RIS G0

B R RRN ST SRR MRS

- 65.0026/40)  82. 5(33/40) 8. 8(26/33) 12.14/33) 33.3(11/33)
pGC  60.0024740)  75. 030740 80.0¢24/30) 10. 03730 3. 3¢ 1730y
pFKC  75.0Q24732)  71.9(23/32) 65. 2(15/23) 13.0Q/23) 39.1¢ 9/23)

) EIN AT A EIE. wk p<0. 01
RS0 OB ABRFORE - R E  R2. SRR ORI R ETEE (25
F1LIGRUE. BRI FKCHRINX TE M

W Ed - . SRERSERNX T ZS ] S5y Iy IEHEB TR
o =A% Eldinh- oo 2RI Q~4 fa)
pFKCERIIX TEMN - =0, Ed e h-7. F

7=. 240N EoMEERTIED 55 h B 255 - 63. 2(72/114) 8.8¢10/114)
KORORIEH ZhEFhDXTEE R - . pGC 55. 8 (67/120) 10. 0¢12/120)
UL, HEERIERRIICC BIMX T p FKC 59. 2(71/120) 12.5¢15/120)

KA AR TAHEIC <0, 0D 7=, Lok
42~84h \Z BV BIRANSERETRO R 2 2 2 15R U TADIKIZEWTH55% LA EDSICHEIAR S h.
BB I o . — 4. 1 - 28kABIER X h, ZEHBRC 1 MOE AT 2% 2~ 4 JIisRE
MOROEEHTIHFIRIL. pFCEIX TE M- 200 2R 1.

F82 : AKN T A ZEOAEIIC R Y B Eh R THT 5. 2. RS RoRsiies
Feede rHIFREDEAEIC & WBERX h5 Z L AFHIShTWA, ABIZEICEWTIE. BERF-ORIREEED
Feederf§& L THWVEpCC H K UpFKCIEIR U4 T 3 2 58 AR O REZ bl 7B BAE L= 2%,
BT DR, SRS K USRS RS B8 s REXT . Ui 2R 0ZE A RIRE e - 72,
LU, Motlik & Fulka (1981%%@3?@%3&%&%&:. F/=. Staigmiller & Moor(lgmf’?;taéﬁﬂ
FOFAERNEECCE DI L REL. ZOEMMEERELTWS., ZOEWIIFFLCCREIRL
TR DI/ R DE - BXSHEHENR R TWEZ LIk B e EX SN, T, p6C FINX THEME
R ME o = DI, Motlik & Fulka(lgsl)e})%%btckm; BRINU 7=CCR - DA % 4t
XHEZ LI K VAELEDD LRI NE, . EETH- A, HENIRER AR S iz
Zr b, S5, TFEBRBORER DWW THIEEEOHR L IR 20N H 5 L Bbhi=.

FH K © 1) Yoshida,M. (1987) :Jpn. J. Vet. Sci. ,49,711-718.

DMotlik,J. and Fulka,J. (1981) :J. Reprod. Fertil. ,63,425-429.
3)Staigmiller,R. B. and Moor,R. M. (1984) :Gamete Res. ,9,221-229.
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S perm movement characteristics in human I VF
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Hideo AWAGI, Masato INOUE, Yoshimme KOBAYASHI, Tkuko HONDA,
Huri SASAKI, Shinobu DEGUCHI, Motoko MATSUI

RBARFERFRERAMFERE

Department of Obstetrics and Gynecology , Schoolof Medicine , Tokai University

B : SHOYVIBRIC ST 2R TFRI0SRMHIOCapacitation acrosone reaction & & DFFFDE(LFER
2L L QB HEBIC BB FEBHEL 235 D Dic>\W\WTid Ca ionophore A g gq EFVIcZona free
hamster egg sperm penetration test (Z SPT) iCk D IZFIERICHIEDRS K 3T/ - 7A@t >W\WTid
Al b > TV,

W EBIEEIC DO TIEILEI X D IRBFOTBUC X D Grade L THIET 5H#E:  Eye and stop watch method®d
Bc&EMEIcZ LW HEP Tine lapse photography % Videomicrography 75 &AW CTRIFEIZE® L Tt
BT 3HERE LMD > T,

RET A ) ATHEIWNIOEKRBESNTEEE Autonated semen analyzer |JRERFEICAROMKGLEHIN.,
ERMICRENRIEETH 5,

SEFE L BAREEZAVTE MIASZHE (GAZREBHE I VF-ET., SAEIRIVERBREIVE -
ETR) KAV TFRERDOBFEBRIC OV TR L. 2 ORREEAZEINCAT-72Z SPT LM
B L e MEASERIC BT BT EHREICOWLW TN LD THE T 2,

ek MRIZHEI62EE 5 A & 0 9 A & TIiRBAFHEREERAFHC BV THARE (IVF-ET,

[ VF —ETR) ITX 31642 - NEBEE O FRERIRAETH 5,0

PR BRI (Clonid , clonid—HMG, HMG) D#%IRfEZ20mmk% BLICABRH C G1%51436
BRI CEICEESRA 1 FRICEE. SEReciIpL 7

W FERBEOVEBRIZERE D Swin upEic kD (BwwilktiT 1~ 2B Swin up LR H T F i< 0.2
~0.4 mlTFEL I ) fER L7

AASTREITH Wb R D DT ORBERARR HE I REIC X DRE L 7o
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SEERAL-BEESOIERBIZCRYO Resourcestt®!
“Cell Soft "~ TH5, A¥HBIZIBM PC Computer . &
Y R BINHEEBNSE, A TESE Video Comera HIL

atbtctdtotttgtnts

BIEFRBY Video wmonitors OK I DATA#S! Dot matrix e

Velocity =

vl

printer KOBRIN TV 3, Unearty = e ererarerrarnil

FHANAIE RS IC X D15 Shic8% Conputer L 7P & ML U 7o 8K FDEB) X FEAERD0. T58p
BOEBE LT, £OBICOWVT Conputer rEiT-7c0  ERAHAEE —REEFHER (RE, &
BR) ORMHETEBRREE LT, FLinearityE G Velocity iICOWTHHT L7, Linearityld
Koogn< 72 5 bs /- BERAHE < 0. THRRIDBBRDO BRI BT PLORSICEDREL 7o D%
DI0ITEVES X © EEHOS VB E T 2 FTH 5, Velocity iV TIREMERS & &5 L/ IEsE%:
B TR IETR LT,

FER AT X 0 96MIh 836 (86.5%) ASHE Lico M EBIBEL (AAIORR L OB TIZFY
Velocity iCDWTENHLIM o1, T Velocity EEAIERNCIT-7Z SP THREZAEDE TR
FMNTBHELZSPTIERER GHERI%LIL) T84 CEEAIERIZ.TEI.1 %) TII6SFIAMEANZTIFIC L DX
L7, ZTDF¥HVelocity (260.0+£10.5 (Mean =£S. D. ) microns/sec Td» b IEZH10F] DT
Velocity 50.1%6.5microus/secic bt XTHRBICETFER L7, (P<0.01) —HZPSTREH (ZHER
TO%LLT) 186 (CEXSZHERL3.8211.7%) TRISFIVMEASIFITX DN LN Z DY Velocity 1356.5
*17.2 microns/secTH V. FESZHs 3 H10>49.5+4.8 microns/sec &ILAETFHREIEAE & ShicbDDIE
PIAVDISOWBIERISZIZ S > 7ce LA LISHID, SHRHIZ L7 b DDEASTRERS096 LUT O LB ESENE
B THS5HE30%LLED13F L i3 TRE L7 & & A TIHIAEERI0% L B 13FI DT Velocity 13
61.1%7.6 microus/sec TH D 30BLITDEES FlDZhid 40.0 £22.6 microus/secd 73 D FAILEEZRDI:

(P<0.02)

EE £ MAASSHICBT 2B TFRIOERE UTHLBLFIZ S P Tk 2R AN SHEERICHRS
HORD SN D EEHE LA SEIIHEFERRE S AASDIHORER & OMBIZRET L1, #RiZVeloc-
ity (Sperm swimming spead ) &{AASZREDFERICTIIHBANERY Sh, HT-EBHERFIC Velocity 3&A52
WEIT5ICHc0 ZSPTEHiCinvitro 2B 2 TFAFENDEELBEFTH S LEA SN,
XZSPTE&EVelocity 2MASEMEN SRITT S 2 Ik DEICIERESRENRBEEVHAREINS D
LHREEh 3,

EEXHR :

1. Avaji. H..Inouve, M., Kobayashi, Y.,Honda. I .and Fujii. A. : Comparison of the zona tree hams-
ter rgg sperm penetration fest and haman invitro fertilization Arch Gynecol.(Suppl) , 2387:15, 1985.

2. HEEA, th: MTFORMENRE-BHERE ~L225—BFERERAR. VX4 F5V7 7T 4:247, 1985

3. HBEIHE - BEMRASE - MLRE - /L o PREF - FHEF  HLEA - BHEM, SAZHICEB 5 Svinup
¥ F BB — Coonputor assisted semeu aualyzeric X 25347 BOEHAZHBRFEFRFRNRSHDBER
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Results of in vitro fertilization—embryo
tubal replacement (I VF —ETR)

IIVRESR « AHEF « HEIEA » BRI - PALSRE - BEAE « B

Yoshimme KOBAYASHI, Tkuko HONDA, Masato INOUE, Hideo AWAGTI,
Takehiko MATUYAMA, Tomoo TSUDA, Akikazu FUJ I 1

Rl RFIRF IR AR FEHE

Department of Obstetrics and Gynecology , Schoolof Medicine , Tokai University

i) - AR (1 VF -ET) & REOINEHANEICIA T, BUEAECHERRAHAEL &I
RS NTBe UL 20BN, S eppalal OIEHT & B R ADIERRT, AL 1% %L
THEDW L EDTIRIEIV, D7, IVEDBEHD H 2 BEHERFICX LT, L O AN SEHRTFINERN
E%(GIFT)”mﬁ\%tm%ﬁﬁébfﬁgbfétoLbLGIFTK%@Rﬁ%D\WEW%ﬁﬁ
XL TIRZ S ERFTELEV, 23 G 1 F TARRIPICKS 287 iaialikE LT, BASZTHN
W%W@ﬁ(IVF—ETR)“%%%Lko%@\IVF—ETR@&ﬁ&ﬁ%ﬁ%ﬁﬁL\é%KGIF
TORGELE L, NMERRE L TORENZREEIC >V TERL,

Fik s WHRIPHAEA R ZZ PO RPIATEEE 9 3HIT, S61~S62. 9DHIRENC 109EIDI VF -
ETRZ{T-7, RAMARE G 16, ST 28T -7 G1F TAKRIIFNZA 26T, 5 16id
second look Plg%hiatc REHEHEARTETH > 72, 2F)Zona free hanster egg sperm penetration test
(ZSPT) i1\, ZSPTY0.4% (41.5~100 %) ORFZHHH S, | VFARETH B L %D
S L bHER LTz,

ik, Dipses @iz 1 VE —ET SR T, BISEG 1 8ISMIT15h b, B0 B 2R
%G1 F TOZATIERAIBICHEHL 720

B9 3poHEEAMTERIC, 51 09RO I VF-ETRAMTL. 3 4 FICEERMERASERAL L 7o
S B IEYRR336.6%. AU, BERMEAFOERRIZZNAEN, 34.4% (21/761) . 40.6% (13,/32) THi
fiCEEIEh -7z G 1 F TARKINF. JEG I F THTHIOERRIZZNEh, 35.7% (156/742) | 37.3%

(19,751 THHBICERZ L > 1o ERREREZNOXRIPITRREER 1 1R L. IVERRE FimEiaE

(88.5%) JFRIRBHALE (38.5%) DR LEET, DO TFENBE 131.7%) « HRIFEHARLE (26,2%)
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ThH-7, ‘
IVF-ETROBEEG 1 FTORME (F2) tHEKL, FER
RN OHT U 7co WRSREMERIE (B3 Fpick up ) T3, IVF
—ETR&EG I FTOMITIZKREIEZERED T FENBETI,
Piostage 1 (R—AF SHH) THERUEENZDSN, 1VF -
E T ROXEBITHRSA1.7% (10/24) (&, GIFTD12.0% (3/
25) ICHNXTHOMNIERTH 72, WERKFIEEETIR. T
FhuAEBYSI©1 VF — E TR 6 floxEBIERR62.5% (5.78)
id. GIFTODI4.3% (2./14) iICHNTHSMIERTH o1, &
icketFTid, IVF-ETRD0% (0/5) LT, GIFT
D66.7% (4. 6) OENERTH > 1, REFHAIETIZ, TVF
—E TR®D38.5%DXPAMFHRRITHL T, GIFTTIR0%TH-
7o

Z8: IVF-ETRIZ. G1F THREHAIE S etk R Eioxd

19884 4R

#%1. 1 VF-ETROBEM

SB1 ~S62.9

FUARERF SEFIE [CI L ]
WRIPEY LT 37 42 11 (26.2%)
FEMRE 35 41 13 (81.7%)
IVE PR RS RE 1 13 5 (38.5%)
JREREAFRIE 10 13 5 (38.5%)

it 93 109 34 (31.2%)
FGES 34.91%  (25~42)
WIORSEM 865 ( 2~1T)
FHATH  13.0 ( 0~59)
REERSIF () 2.3
BHRIEESIHE (T 2.2
* BT AR LHAmBY 6 8T
#2. GIFToB®
S60 ~862.9
FURERTF SE B [CI - i3
WRINEH T 84 106 25 (23.6%)
FERBE 43 46 9 (19.6%)
SRENRETRIRE * 18 20 6 (30.0%)
BHRIE * * 24 39 4 (10.3%)
RERER 8 10 0 ( 0%
st 177 221 44 (19.9%)
FES 33.7  (25~44)
SN 8.5F (2~19)
FHATH  13.2 ( 0~59)

FREBIRF () 2.1

* WTF ARG LAABEI2AEET
* kT AR LAY 4 e ST

TRAEHLVIGREEE LTRADBR L HDTH S, | VF—ETRE@ZHEE TEin vitroTITV, STHIR%E
BHCINE ISR T /o0, TOROTOERIZARDIBEEE S, 1 VF —E TiZBiT 5 HEIROEEDR]
BORBRICESIEL I VF-E TV, IVF—ETRIZI VF - E TITHRTREANCEERNTH
D, $7:G I FTItHRTEHAHATE 3 I LIFIRTH 5, MEFRFNCESG 1 FTLOREN S,
1 VF — E TRIZFTFAB LIARBHERIO L XIFERETIHXMEIOT LT LU TERICEITH - oo —hs
BT ARBLHUARIERIT LA bIFEMRS T EIC LT3, G I F TAHAEMTH »1co TENRES
BEREE, &< IHIOIBA 358 Fick up BEL VS L0, L LAINENSREESZ OAERA T
MEEZ SN, FRAHRETIE. 2 0—BIZNENSHEELEZL Shichd. £ B3O LAERICHED

b5 EHTRRENT,

5%, BIEHRITREORER Eorodicid, NEFRENICHRBELZRIRT 5 ENEETHS5, I VF
—E TORYENEHZEVEE. I VF-ETRIZG I F T EREBRIC, INEBEND D 2 BIGH R IEOREIC

AL EREHFEEEDLN S,
FEH -

1) Seppala M: The world collaborative report on in vitto fertilization-embryo replacoment;current state

of the in January 1984, Ann NY Acad Sci 442:558, 1985.

2 ) Asch,

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

3) IHER, AHETF, FLEEA, €F408, BHUMN: ERTFHENBEOKM, MHMIALMTE

3:52, 1986.

R. H.,Balmaceda, J. P..Ellsworth. L. R..and Wong.P. C:Pregnancy after translaparo

4) IHER, AEET, ®BEE, WLURE, BIRMTF, HEEA, BFEM: GAZTHBIENBEORS, MM

Wrak4:67, 1987.
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Sexing of Bovine Embryos by Chromosomal Analysis

YENBFE - KAHSE - (B307% - iGHER - Al EE

Toshitaka HORIUCHI,Noriyuki OHISA,Takashi NUMABE,
Naokazu TAKADA, Yushi ISHIKAVA

B PR - A

Miyagi-ken Exp. Station of Anim. Sci.

HY : BESFICENT. HICAS THREOMEAEVO T, HET 2HOE 2 EET 280D
WS K-> THELNBFRITIERICREZ W, 2L, EZHEIIOBHBIROREL 1. FREEY
MTHZLTARETH 2. 50T A, HHMNDERE NG, ZHAEL D 3 L BbhdHkididam
BRI LHDTHS. UL, wIIER (REH~RERL) OREESHTICE BRI
WTHEMTRRGE & GBI T - SR R <. FAMHIES R, ZOMIAEFA TV S,

FENEA TR E AWT. SO REERGHED 2D OB RBLIEFN DWW TRE EMA =D TH
L9 B

Fith: PMSG H/ziE FSH CHlEIPEOIFEE L /= BB AR 2 S RE%E 7 H BICIESEIC T
EHBRUE, $REH~RERBIGOFMENSA - AX 715 (72 HF—#HE) KXo ToHBLE, =
SRR 208FEMLAFA4- s (LURC S & B8) hn Ham's FIOT 2 BRI BS 38466 .. ik R ic VW,
SrZ P #NE Colcemid 0.02x g/m¢ F7=1% Podophyllotoxin & Vinblastin (BAF Pod. & Vinb. &
BE) %0.02ug/ml HAHWIE £0.04pug/mbe L. 205C SHI Ham’s FI0WCHNA 2B¥IEEZECH WA,
{EARALEE 8 % Mg 09827 T 8 F b U D AT20~305/1T- 2. RaKEAERL. £2HOV0
W T - BREBBIREWER L., SR XA TREURE L.

FEF S BIPHEHI & U T Colcemid F/=1d Pod.& Vinb. % W= REAKRSHOMETITE L IRL
7= Colcemid 0.02pg/mlD Y& . AHTIAEL 8 . BEEL 48.6127.3. HHIRDZAD b =IHE
7 88%. HHAMGRE 2.1x1.2. HHHTXEMBIETH o= —H. Pod. & Vinb. %0.02
g/m L& 0.04pg/ml EFHWEGE. SHTRELAEE 19, B8 48.2+£25.6 »37.1+15.3.
BIAR D2 5 1= IRE 128 86% % 1648 79% HIIRAREL 2.611.9 & 2.3%1.5. MHBIT ==
88 67%L Sl 56% THole TDI LD, RO PAKIH D= DB LA & LTIk, Pod.
& Vinb, %0.02pg/ml THHHMENEL FHTHEZ L FHEL M5, B 11 Colcemid FN
KORERETREEIPHEL TS, H21E Pod. & Vinb. £0.02x g/nlif X O Letathll T
EOUEPEIEB V. H1 L 20%ET. XRakERUE.
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2 R ORAERSFDOEDH VSR T WS HL kAL, Colchicine, Colcemid T
%o AWIZETIE. Colcemid IZK» THIBEDORMAMEILE L <ML /=, Moustafa(1978)%’1d Colcemid
0.0l ug/mb.Picard & (1985)% 1% Colcemid 0.05ug/mb. 4B 5 (1986)*' 1% Colcemid 0.04 ug/mi
EHWTWAH., WIFhOROEEDIHL TWad. FEIFWVWE Pod. & Vinb.id Colcemid & HiAX
TRAOMEDOILHETE MR < . PRI O EFE LR HHNEOR LOEDICEHTH S Z L AR Ehi=.
G E BT, PRI THHIU 24 o IROBRHEIC X 2EERORHPLETH S,

P A

N, W
% _
"s N o ;0
g‘n“;":/ .. Q ¢
LN "0 Q.. N ¢ e \0 .
}J,,Q“v v.a.o
LI 9 Q
T ae® 9 s U ’ ‘
4 QO’: (S cdS e ¢ ° 4, ®
£ 2 o o 0 4 Cledw
AU e,
[y © -’ '.ﬁg
1” ! . ~
) ¥ " o
Fig.1. Chromosome by using Colcemid Fig.2. Chromosome by using Pod. & Vinb.

Table 1. Sexing of bisected bovine embryos by chromosomal analysis

Mitotic Conc. of No. of Total no. No. (%) of emb. No. of No. of emb.

inhibitor inhibitor  half emb. of nuclei with meta. meta. sexed

colcemid 0.02 8 48.6 7(88) 2.1 1(14)
+:27.3 +1.2

Pod.& Vinb. 0.02 14 65.3 12(86) 2.6 8(67)
+27.8 +1.9

0.04 19 44.5 15(79) 2.3 5(56)
+25.8 +1.3
FEEIWR ¢

D) EEME - BB RES (1985)50F D REMEAERE, ") Tad s vavEBe=a7v”
R H AR, F4, P82
2)Moustafa, von Laila A., Hahn,J., Roselius, R.(1978)Versuche zur Geschlechtsbestimmung

an Tag 6 und 7 alten Rinderembryonen,Berl.Munch.Tieraztl.Wschr.91,236-238.
3)Picard,L.,King,¥.A. ,Betteridge,K.J. (1985)Production of sexed calves from frozen-
thawed embryos. Vet.Res.117,603-608.
4) 4 Bt (1986) 4 — SRtk — Hr @ 2 W =R O H R P4, TELZHIH 10, 13-18
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Influence of antiserum raised to the common antigen (23Kd) in porcine and human zonae pellucidae

on in vitro fertilization system in humans

RA/NBF. FLE". BEE=
Akiko Hasegawa, Koji Koyama, Shinzo Isojima
FEEMAFERRABTERZE
Department of Obstetrics and Gynecology

Hyogo Medical College

[B/) VEEABIRATT ¥ - b MBIFR (ZP) @ PRI T 2 €/ 27 0 — - )LHUk (Mab-3A4) OXGHURIC
DNWTHE L. £OHT, T YIPI R BRKE) (FER-SIS) T4 OREHERICHBMI 545,
Mab-3A4 AT AHB LD FRE2KACNBE T 2 1BEOEBLHOERLIFHTHEHI L ERLE. 2O
ZREMIIBHOESOEANBRL S Z L ICHEL., BRIFFHORYARTF RBFIRLBETHAOILELSN
Izo TOBKIDFEREIMD 3DDODFHP SR FEROER L > THETZT LB TELDT. SHE2KIDFEE
AREL VY ACREL THIEA2S. 2ORIMEERETL 12,

[5i%) mIEb~ & 7P% —RTSDS-PAGE T 43 L 23Kd (20~30Kd) (ZHB4 3 2 BDO X LD HL
electoelution T & D BEAEAMH L 2. ThiHURL UBALB/c¥ I AP —dH =D 10uneg/Bl. 704 >~ h5E
27Ny b 20, BIZBMEE 3 EITRVHIMEEER L. COREIIOSEEMINE A
RS HURZQPIEL T ¥ ZPDWestern blot@t MEFDE MZPADEEAICRIT T HEIC >V T L 12,
(455 Hi23KAMAE L 7 & 90 % FH O 72 BRI T1:10, 0000 i %7K L 12, F 7zMab-3M4 37 % L &
FDZPE UG L Z2WDIZH U, H2KMUKIZINA R Y — - 2a7PL bRIHL 23K F Licid e b & i@
IE b =T OMIZOEROIE b~ TBEET 20O L Bbhiz. XL 5 PO KBS HKEHD
Western blotTld23KdTREL 92Kd FREICRIG L 12 CHIIHEERER U 12 [23Kd5r FEEIXS-S OBz &Y
RKAP SRS 5] EVWIOIRBRLE BT HLDOTH- 12, & MIZAW B TRHAMIEER CRRITRT LS
IR A H23KdHUME CUBRE T2 R L A, MR LB L TPPRABTRID 2L o0. EARIT
BERTHT 2 7Ptk & KB L T2 OBRBER IS - 2. —HHillEL% FE FCEET 2 L EABTRES
WTHEAFFRICBWT bV AESEHES M.

[ZR] 7972l MPLIFEHA2IAET 220, 7H2P2HANWTE MRHED 2 F VU ADICHBHEI TN
5, LpL., PLOBTOEAREF T AL 79— FHICLVBENEELEZS5N2DT. 72IP%EFIA
TAULZBOTUEDRESICLZIBEFEL W A A= AR LShIZRSWEA 52 . SEIOERD SH
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23KAHUA TSIV FRENER LR C S 72> > R BSRBSRAIC & > TRV HEFR bR V1550 T, Y
IFVELTRAPEI PRIAOAMIEISH 2L E2 SN D, XAELT S IP2EY H 20N I EOROLTELE
BEEY 2 VMR TR Z O LI T 2MESBREZNTNS, > TIE b —THSH I IEE
PR DR L& L 2O TRHMRICED BRIOLE b~ T 23 CHRERIILPEETHS ).,

£ t METOBEHTAORE I RIT I H23KdGUMEDOZE

LR HERIPEL BIRTRES FEHRHEA

BTEL o TR o0
XHg 3 39.0+8.2 4.3 +2.5
Fi23KdimE * 3 18.3%+4.0 3.3 1.5
W7 2 IPHLIME * 2 3.5+2.1 0.0 +0.0
XHE** 3 66.3+30.5 6.0 +1.6
Pi23KdfmE** 3 8.7+2.1 0.3 *+0.6
7 2 7PHmiE* 2 0.5+0.7 0.0 +0.0

* JRIMFE T 1 FFRAOR 2 AU, FEndid L TR L 12,
**EINE T 1 BRI A AR, 10% A2 S CRETERBL 2.

(ZE3C])

1) Sacco, A.G. Zona Pellucida : Current Status as a Candidate Antigen for Contraceptive Vaccine
Development. AJRIM 1987;15:122-130

2) Koyama K., Hasegawa, A., Tsuji, Y. and Isojima, S. Production and characterization of
monoclonal antibodies to cross-reactive antigens of human and porcine zonal pellucidae.
J.Reprod. Immunol. 1985;7:187-198

3) Skinner, S.M., Mills, T., Kirchick, H.J. and Dunbar, B.S. Immunization with Zona Pellucida
Proteins Results in Abnormal Ovarian Follicular Differentiation and Inhibition of Gonado
tropin-Induced Steroid Secretion. 1984;115:2148-2432

4) Sacco, A.G., Subramanian, M.G., Yurewicz, E.C., DeMayo F.J. and Dukelow W.R.
Heteroimmunization squirrel monkey with a purified porcine zona antigen (PPZA): immunoresponse

and biologic antivity of antiserum. 1983:;39:350-358
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BeREsRsE, RAIE LCHABYINFO#EMEICET 3 REROMI T 113 EXDFEF (Full paper)
B (Brief note). ## (Review) & L. FEHRBAZDLBICR 5,
BREARIE. MEZBASTEAEL. BEDVPRELILODICOVWTEZAMIEICERT 5,
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a) Bavister, B. D. and Yanagimachi, R.(1982). The effect of sperm extract and energy
souces on the motility and acrosome reaction of hamster spermatozoa in vitro.
Biol. Reprod., 16, 228~231.
b) FAIARHE. GH—K (1985), ~Naxy —REKBEKICETSE 17 8 —
Hydroxysteroid dehydrogenase OBILFHIBFF. BAREF X, 30, 36~ 46.
HITRDEE
¢) Yanagimachi, R. (1981). Mechanisms of fertilization in mammals. In Fertilizati-
on and Embryonic Development in Vitro, Edited by L. Mastroianni Jr, and dJ.
D. Biggers. New York, Plenum Press, P.8 1.
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