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Fig. 1 i Analytical free-flow electrophoresis of the washed human sperm
Upper panel : profile of densitometric tracing
Lower panel : sperm counts

Fig. 2 Effect of sialidase treatment on the electrophoretic mobilities
of human X- and Y-bearing sperm
The small peak at the top left of figure shows the elution profile
of dextran, a non-migrating substance used as a standard.
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Effect of exposure to hCG on the number of ova shed in
sodium pentobarbital treated superovulation rats

O i}
KAGABU  Satosi
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Laboratory of Veterinary Reproduction, Faculty

of Agriculture, Yamaguchi University

New method of superovulation treatment using sodium pentobarbital (PB) were
examined. Suggested that PB is effective to maintain the ability of antral follicles
by block LH release. In this study, observed the number of ova shed in superovu-
lation rats after injection small dose of hCG instead of endogenous LH.

Reduction of the number of ova shed observed injection greater than 0.25iu hCG

at PB injection.
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"Midnight" on the colony time scale in the midpoint
of the dark period.

Fig. 1 Experimental schedule
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Fig.2 Number of ova shed after hCG exposure in superovulation rats
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Induction of superovulation and superpregnancy in rat

by pituitary extract injection
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Jutaro TAKAHASHT. Atsushi ITOH
and Yasuhisa YASUDA
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Laboratory of Animal Breeding, Iwate University,

Morioka 020,Japan

As a part of studies to research the possibility of superpregnancy,
the induction of superovulation and superpregnancy was attempted by
the administration of pituitary extract to female rat. Pituitary gland
removed from 3-10 months o0ld male rat was homogenized and centrifuged.
The supernatant fluid extracted from one pituitary was administered to
3-6 months old female rat at metestrus. Effects of pituitary extract
injection on ovulation, recovery rate of ova, development of ova, ovo-
implantation and viable fetuses in pregnant adult rat were studied.

Nine of nineteen treated female rats were induced superovulation at
following estrus and copulated. Mean number of ovulated ova of treated
rat was about twofold that of control ones on day 1 of pregnancy.

Recovery rates of ova on day 3 and 5 of pregnancy in the treated
rats were lower ( 68.9 and 67.0%, respectively ) than those of control
rats ( 88.6 and 82.7%, respectively ). Most of the ova recovered were
developed to 2cell and 4-cell stage on day 3 and to blastocyst stage
on day 5 of pregnancy. Development of ova recovered from treated rats
slightly retarded in comparison with that of control ones.

The mean number of implantation sites of the treated animals on day
7 and 10 of pregnancy was higher ( 19.6x4.2 and 15.4x7.7,respectively )
than that of control ones ( 12.3+£1.0 and 11.6x1.0, respectively ), anc
the size of implantation site in the treated animals was not different
from that of control ones. The estimated loss of ova before implant-
ation was 10-15% in treated rats.

The mean number of viable fetuses in treated rats on day 21 of preg-
nancy was more than that in control ones ( 18.3+x4.1 vs 8.5+£3.7 ). But,
the mean weight of fetuses in teated rats was lighter than that in
control ones ( 4.08 £0.48gr. vs 4.62x0.34gr. ).

Large vesicular ovarian follicles were hardly observed during their
pregnancy.

In conclusion, about fifty percent of animals treated with pituitary
extract were induced superpregnancy.
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Table 1 Effect of the pituitary extract treatment on ovulation in
3-6 months old female rats on day 1 of pregnancy.

Control treated
Day of autopsy Day 1 Day 1 Day?2
Ovulated Not ovulated

No. of rats 5 14 5 7
Ave. No. of ova 12.4 22.8 - 9.1

recovered + S.D. + 2.2 + 8.9 + 2.5

(Range) (11-16) (6-40) ( 6-14)

Rates of

fertilization(%) 92.2 94.6 - 100.0

Table 2 Number of embryos in control and treated rats on day 5 of

pregnancy.
Control Treated
No. of rats 8 9
Ave. No. of embyos 12.0 18.8
recovered + S.D. + 2.0 +2.7
(range) (9-14) (14-23)
Ave. No. of C.L. 14.1 28.8
+ S.D. + 1.9 + 4.9
(Range) (12-17) (23-37)
Embr‘yos/c L x100(%) 82.7 67.0
T + 8.6 + 15.4

Table 3 Number of implantation sites in control and treated rats on
day 10 of pregnancy.

L

Control Treated
No. of rats 7 12
Ave. No. of live fetuses 11.6 15.4
+ S.D. + 1.0 + 7.7
(Range) (10-13) ( 5-28)
Ave. No. of C.L. 11.9 24.8
+ S;Ds + 0.7 + 11.9
(Range) (11-13) (11-46)
Implantation rate + S.D.(%)
Implantation 97«5 69.2
( sites 6.5 5199) + 4.3 + 18.5
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C BARRIIE S HR21 HEICBI 2EFRTHRE S o COBENI. PMSGEHC GHEES » T
(3~ HEARFIICEBRINENZ . TNDHWT HHEE R T X b v o L9 IR O OEEDER T
b EHE 2 HITI B3 AHBR CILR DI~ OARFDRITEO HBILIZ & A ETD B D570 L
U BEGEEOIER 3 B E & HENES B B OROENRG BN 8 LTS « IROREC S BADTED S
nIH THBIEHIIRTIOS C OIS S HMEND T R b a Y . ORI S REEL T 506 L
N FHR7 HEH L0010 A HICid BESBCIIHREEIC B L T SHOEDSERT 205 BHRLE
EOREEAESNTh oo 21 HETS BGBOEFBTRT. (HBEEOTHI D H5
BRI IRR I E TS5 C L htb oo BERTHNR2 HEOBI. BTH L0REsEd
ST FREHC Hl U TV Ol B < O TFOEI,. RET 2100, BT—Ed 7 D OIS BORED.
oF[FL ORI a2 EBER EZE X S hiz,
FESCER
1. EFBAEKES, AHAIE, EAED  SHILEC X2 RHT » b OFEIREE & R REHOMmE 7 v 5
sFrBLOTRY 2 AT v L EEOBMCONWT, REEiHEEE, 28, 59~66, 1982
2. A T EAOBDPMS GLEHC GEREULRHAT » MCBIT 2 BHIH L 55 LUREIC DN
T, REEMHEE, 29, 1~7, 1983
4. Miller, B. & and Armstrong D. T. : Effects of a Superovulatory dose of pregnant
mare gerum gonadotropin on ovarian function , Serum estradiol, and progeste-

rone levels and earfy embryo development in immature rats. Biol. Reprod., 25,

261 — 271, 1981



T FLORBT

(J.Mamm.Ova Res.) D A 315 @}i@:@’ﬁ[ﬁ ﬂl‘]%}’?@
Vol.2 No.1 9~10
1985

Repeated Superovulation in the Sheep

BHE -MME - MNEZ - NEFX

Yutaka FUKUI, Hiroshi KANO,
Masayuki KOBAYASHI and Hitoshi ONO

WIAGENFEEFHASEIEFHE

Depagtment of Meat Animal Reproduction,
Obihiro Univ. of Agr. & Vet. Med.

Superovulation was induced repeatedly in ewes with medroxyproges-
terone (MAP) sponge and follicle stimulating hormone (FSE) plus
gonadotropin releasing hormone (GnRH) throughout the year. Fifteen
mature ewes were treated with MAP sponge for 12 days, followed by
18 mg FSH (IM) with 12-hr intervals over 3 days and 100);g GnRH (IM)
at estrus observed. Estrous ewes were artificially inseminated with
either fresh or frozen-thawed semen. Mean ovulation rates were de-
creased in repeatedly treated ewes: 7.4, 5.5, 8.4, 3.2, 1.3, 5.5,
1.0 for 1 - 7 treatments, respectively. Embryo recovery rate aver-
aged 55.7% and fertilization rate was 48.8%. The present study
indicates that repeated superovulation could be obtainable at least
in 3 successive treatments in ewes by a progestogen treatment
combined with FSH and GnRH regardless of seasons.

HE I DAFXOZREIIBHOI L L CERILOBEICT > T B —213, DAFOFHEEETH S, 45
HE T, FEHEFMIcE T3 RES L CBIIFFEORSIZHA onsH (1, 2), FEELICKER
BERIc BT 2 G 3DV, S|, EE O RFTENCBIGRS < BEFRFL T i L, KELEROTENE, I+
[N, ZHERERE Lo

Fk 7 — VBB L) F- VEORKBMEFE158% R oo #ESEIC60msD 6 —me thyl—17-acetoxy —
progesterone (MAP) 25BN RV P2 12BMEA Lz, BAKILL, 12 (XK VKEH), 13HHOD
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3 B, 1285filMgicEt 6B (4, 4, 3, 3, 2, 2mng) OUPfERIEFLEY (FSH: 7TV ) v, HES
) AHANEH Lice S5iC, RIEHEMIC 100udGnRA (2 v+ 35—, REKS) ZHE L. 5
WEE TR S 7L BRG - AR C 1 ~ 3 BIAT R Lico Z D% 2~ 3 HHICBAETM L, SH%o®
FoER, IFRINZETTIE 57 SREXEREUI#RIED L1chs, [ERkoME % 7 [E1F TRIE L1,

R RERFIRALEIC K 5 PP, IRFOINER, SR5EAE Table 1CR Lo, BEIREUI RIBMLEIC X DK
TEamEICH -7y, 3EIHE TRAEBRERRD oD -7z, HEINTEINERIL 55. 7 BT, KIEMEIC
KBRS o0 TRERIGHEIET Lichs, 3 MIELEROZEEIL 60. 9 BLRIFTH -7,

Table 1. Results of repeated superovulation in the sheep

No. of No. ewes No. ewes Ovulation Ova
treatment treated heated (Mean+S.D.) Recovered Fertilized
(Interval: (%) (%)
days)
1. 15 15 111 A B 59 38
(7.4+3.8)%7 (53.2)2 (64.4)°2
2.(67.8+30.8) 9 ) 33 16 a 3 c
(5.5+6.4) (48.5) (18.8)
3.(56.1+£41.4) 7 5 42 C 23 5 14 a.b
(8.4+5.4) (54.8) (60.9)°"
4.(47.3£20.4) 6 6 19 13 4
(3.2:1.6)2/C  (68.4)2 (30.8)Pr¢
5.(55.3+£13.5) 4 3 4 3 1
. (1.321.5)B/D (75.0)2 (33.3)¢r4
6.(120.0£12.7) 2 2 11 D 9 " 0 8
(5.5+2.1) (81.8) ( 0.0)
7.(38) 1 1 1 0 0
( 0.00%  (0.0¢
Total 44 38 221 123 60
’ (5.8+4.5) (55.7) (48.8)
A,B,C,D:The same superscripts are significantly different (P< 0.05).
a,b,c,d:The same superscripts in the column are not significantly

different (P> 0.05).

EE T AU AR TH 5 7o HINE « TEEOMETT Sk 0 HRTAEEED Lo, KRikickhF
ERICBARRTS < DAFOXEEEFINAJRETH 5 C LD iz, Fric, FE0HMEMRT 3 HEHE TORBME
TRIBMEHOBELETRR SN0 > 1o HIEMLEROZHR (64. 4%) BATRKEE LTREROWV L
bOTH 7S, KEMEITL D EXRIET Lico 2 BIHABRFOZFER (18. 8 %) MMEL - 7zDIF, HEFD
LIRS IATABEIR L, € OWNIMEEN T E 708§ NTRZIVT TH - 77- D TH %0 BRREUC L AUTZHER
oF_EAIHRFE L D,

-3
1. Boland, M.P. and Gordon, I. (1977). J. Dept. Agric. & Fisher.

Irish Republic 74:81-83.

2. Mutiga, E.R. and Baker, A.A. (1984). Vet. Rec. 114:13-15.



T FLONBFEE :
y=11\4=;rr11\1m~101v1aR830 MR E B 2 & & 7z DR A% B o A bF 19 R 7
ol. 0. ~14

1985

Biochemical Analysis of the Mechanisms of

Cytoplasmic Maturation of the Oocyte

® B RE Tk ARE B
ATBZ « EpEfmE « KEEEZ

Osamu TSUTSUMI, Tetsu YANO, Takuya AYABE,
Osamu ISHIHARA, Katsuyuki KINOSHITA,
Kazuo SATOH and Masahiko MIZUNO

R KFEE T ENm AR EHR
Department of Obstetrics & Gynewlogy, Faculty of Mediciue.
. University of Tokyo

We have developed a microassay method sensitive enough to analyse
single oocyte in order to know the mechanism of cytoplasmic maturation of the oocyte.

Immature Wistar rats were superovulated with PMS-hCG and immature oocytes with
intact germinal vesicle ( GV ) and maturing oocytes in GVB and PB stages were obtained,
They were denuded, freeze-dried and applied for the assay to determine the enzyme
activities and metabolite levels.

Glycolytic pathway in the immature oocyte was incomplete, Hexokinase activity was
demonstrated to be one-tenth or one-one hundredth as low as in other tissues, indicating
that the oocyte can not utilize glucose as energy source. The activities of hexokinase and
other energy-yielding enzymes increased markedly in the process of maturation being
induced by hCG. ATP content was also dramatically increased in the maturing oocytes. ,

The results indicate glycolysis is stimulated in parallel with oocyte maturation, in other
words, the more energy metabolism is activated, the more oocyte maturation is promoted.
The present study indicates that completion of the metabolic pathway for glycolysis may be

a good indicator to know cytoplasmic maturation.
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R WABYONNFE—RICTS Ve € VRIBEZ ) TE—HBE S BB LT 50 D
B3, WTz0arbe VHULERTALBRENSL LI 50, EEOGBINZHEBIEEDOH
Fiz kD, BESMIZEEALZEZEZOLNDIF TS, in vitroDH DX in vivo DS DIZHE L
TEHEOES, THEORELENZ LABESNES CHIRIBTORMICENTiE, OKOK
RBFHEE ARCQMBEADOENEILZMDNEXRDH DI L2 RTo £ THAITIN 1 EE2ER
L B MEERE R MOT, MO fD D i SRR e E A LS IR B & & % BT

HiE
1) BEE

Wistar REEMES » + (2 5 BB S5 0 g )IZ, PMS 10iv/02ml 4R, Z0D 4 8KHEIC
hCG 30iuw 0.2ml A R% K TFHEHFLEHEINE BT Lz, BEINIhCG #5581 2 REETHRZ D8k

PR iL, SHERIA 0%, 1 6B 1004 THolo
2) I8 A B

PMS E D IR HIXIPEDR D S 2 KREHIN, h0G 5 8 K LAW D JF fads 1%, Ik

RO o7z MBI L7zo hCG 5 16 BRI TIXINE L Y BEAEDRD S5 2 AN E FHI L 720

DM R BR O O Fre At 2 IBERR 5 LB — D IR e L7z ECHESRE L,

=% &3
3) ﬁiﬂ:%ﬁjjﬁ‘ﬁ‘ E1 Glucose Metabolism
DPoMaED S >, MEROBEEMRETHD glucose
hexokinase, phosphofructokinase (PFK), A jJREE> + hexokinase
o e G6PD
v b DEHEEEF glucose 6-P dehydrogenase (G6PD), FOP  olg

(Glycolysis) PFK] (Pentose phosphate pathway)
ycolysis)

T CA [l malate dehydrogenase( MDH), fi#¥g KD

<—ribose
lactate dehydrogenase (LDH) ZD{E%ESL, TCA [H] . ..
BOFEIREY TH B citrate, = LF—(bLEY
4) MDH OAA citrate
ATPOEERYYA 7Y v/ PHONCHEEBEEE L malate
5) (TCA cycle)

( B] 12:&6 ) o ﬁfﬁ?&fﬁlﬂi%&i LOWry L:J: OfCo

4)
FMOERIE I 2 7 n KIF, ABRFORDY I 2 WaEEoe SRRy
e Iw&g’%mm - o BRC D) BERVZD

BE g i 7,§ i
1) KRBT B st ) ] § F— %
PMS L[ O KB AIIO BT E & HR L L N :
THEAEL 22— +DEDEX 212 LT7o o ”
hexokinase {HM %, 350128 nmol/mg of w H
dry weight/h (mean+S.D. n=8 )t & TE 2 1M
Vo G 6PDIE L KBRS IEH: % R Lz o e varoumane cemaognase senyoragmse
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MDHX°LDHDEM S B, —BOBMRDKETH o7z,

2) BMEBETOEMEEL

DI AR TOEMEE hCG BEBRERRICAD
L (X3 ), MDHDHREHR TN 3 5 & FUNTHEML
#-o hexokinase iE¥, PFKiEMD 2 EREEICHEML,
REERPERILT D2 LAB 5L 2 o7zo LDH &
I % 72 { G6PD HHIXE TE™Z R Lo
3) ATP¢ citrate @EDEIL

ATPEEITR 412773 PMS AEIPD 0.2 8 pmo |00~
cytedst, hOG LE 16 BRI 0.6 1 pmolbocyteNé 2
fE EoEMERL, IIRBICHE S MEDERLE SL
7zo PMS AEIZ X BEEFRD SN ofco HIT,
é43i040pmob/mmywb>6180i
WZAET L7,

citrate &%
0.26 pmol “oocyte N & hCOG B EHREE
ER:

1) RBEIND F#

REBIDO b OERET, ROFBHIAI LIL, hex-
okinase {EEAMBAMICHEL T 1/10~1/100 & ¥
TENWZ L TH Do L, JITIE hexokinase 23HEHE
DHEEREE 2D, glucose FIAANRTRT, JROMERER
WERTHBI LETT, G6PD FEHE L, AR
Yo v MIERT, BEBBEBROEMNTHD ) F—ADH
B, BTEMEBRERONADPHEDEAEFRBI b5
LEz25N 50 MDHRLDHDFE R EWTZ &I, Pyr-
uvate 72 EDEE DAL E T L, MEDATP EA
NAEETH A Jo

2) BBBETOE

hOG # 5t D IR HBET, IR F DM
BROE®IZERL, =30 ¥ —R#IHE
RTBZ LB Gbol. HEBREENE
R+5HT, G6PDIEMMETTHI L,
LHRBIZE D, AREY v EVH A
A RAPSBBEOEBERAL RS v FDY]

Glucose

G6P

LN

F6P

¥ 3 hCGHRE#UMABBTO

percent activity

o Pmol/oocyte

o

0.4

0.3

0.2

0.1

23 3301 34

300F Mo/

200 /
jpr==

| HEBR \

0 8 416 24
h after hCG injection

X4 BRHATPER

(meantS.EM.)
1 1

E N PMS PMS
+
hCG

E5 SAEMICE L5 KMEROE(L

Glucose
LH#¥ l
|:> G6P
F6P 6PG

S LHVERML v PRETTE
FB6PW&, Phosphofructokinase®activator T
BRI E b LT B (post foward activation)
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BRRILDILEE®RTD (X5 )o ZHICBEL TINAE
DEREROFEIL, IR TSRS+ 22 &2
Mo tinolk (K6 Do £F, RICHBNIZAL » FOHH
IZE D IINT fructose 6-P HEHL TS 50 THIXKHR
D EALITAER T 2 RBYBE T OBRERMEEL TRAT I Y7 (T
32710 THY, PFKOT7F<—2— Th Do I
PRK OIEMEE 7r27) v 2IZEHT 5 citrate S EIGET

L, {4 micd 3t 2N LD, PFK EHEOHMICIIBREREOMOAL ST F6P
ORI X 5 post foward activation 3L CF citrate A2 X D negative feed back D f#ER2IES

BT D2 LW SN oo ATP EREOHEINE, IIRBUCH S = 31 ¥ — KB OER L E KL

TWsEEZ BN D,

3) Mg E DB

REBINO = 30 F—RE@HE, FNELTRETHY, L HFME, RB$EBEOEL, Hikiir &l
D, BBHEALBAT S, TXTOMBE, AarEFRLAALHOEBZRI L) 2DIZ, =%
LFE=PESE SN ATNE RS B Ve = 3 F — B ORI D S BHAEA~DOELE, MfaE B
DIFE L VWS Z LR TEDD, & HICHATHREAND = x4 ¥ — RO 225 M H D B
ERETLHELEABN Do TITHRAE, IEHEICIHE ZBORBCH LT, MEEAORHKZ
IO = 0 F—RBORAME L TE S A, IWBHBEL SHIZRMHLILNWEE X TVWDH. OMI
2 cAMP O EAIHERICONTHEE, MEOHELSSHEMA, TFEHALRIARDODHD
W®WEKX?HKFﬁ%%.fux&ﬁay&vﬁ%%%wk@mﬁmomfﬁw6mtbkwo

P

1) Pincus, (. and Enzmann, E. V. : The comparative behavior of mammalian eggs in vivo and

in vitro,dJ. Exp.Med., 62: 665, 1935

2) Fulka, J. Pavlok, A, and Fulka, J. :In vitro fertilization of zona free bovine oocy—

198544H

6 PFKIEEDHIE#SE

1. BFEOHM (Induction)
2. FEPi#f (feed foward activation)

3. Citrateii4 (feed back inhibition$)

FéP
* activation 42

(Phosphofructokinase) 41

i

i

! inhibition @3
Citrate

tes matured in culture, J. Reprod. Fert.,, 64;495, 1982

3) B, REY, AEBE, AIEK, KTBZ, VcEmeE, KEIEEZ, WIE— +12 ) v 7k

(C X DU FLE N T Y AR A, W FLONBTAE 1 1 45, 1984

4) i, EEERRE, SUCE—, MEEME D 8RN 2 ) v 22 X D BIME S Pk O ER AR IR

IZBIT DL, BMmES34;653, 1980

5) Lowry, O.H. and Passoneau, J.V. :A flexible system of enzymatic analysis, Academic

Press, New York 1972

’

6) BV, THEEKBBRICIBITZINOWENRBMB LU ZFDmicroenvironment DL (LEHIET,

Hpetiitk 36:1377, 1984
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Steroid Metabolism in the Mammalian Oocyte

BB - R 76 - dUIVEM < REF B - KTBZ - B0k - KEFIEE

Takuya AYABE, Osamu TSUTSUMI, Hiroaki KITAGAWA,
Tetsu YANO, Katsuyuki KINOSHITA, Kazuo SATOH,
Masahiko MIZUNO

HA KFEETERNGAREHE

Department of Obstetrics & Gynecology, Faculty of Medicine, University of Tokyo

In order to know the significance of estrogens on mammalian oocyte maturation, several
experiments v&ere done using PMS . hCG superovulated Wistar rat.

1. Conversion experiment revealed that the oocyte itself doesn’t produce E, but cumulus
cells produce an amount of E.

2. 178 —HSD activity in the oocyte was measured by cycling method. It was high compared
with other tissues. It showed that oocyte has metabolic capacity of E.

3. Aromatase inhibitor did not supress the number of oocytes ovulated, but did supress the

completion of the 1st meiotic division. E2 treatment showed recovery effect.

e I TFICBO TR, ZORBBIEIC, 2704 FALVEYHPEESREEZHEL TS0, HALY
PN FicB0 TR, IRBICKBT 22704 FOBRRIOVELHASHL TR,

STk A3, BBk 5T 2 has Y (E) OFEA - REEIEEZSIT L. Z0RREICET 5
FICOVWTHREFEMA D THRET 5,

ik - Wistar %7 » b (25H#E) ic, PMS (10iu). 4885fE#ic hCG (301iu) A FEL. @HR%EH
&4, hCG ®R5168REIBICINER R L 0 AL 7200 - EMiE, KR, REMEEERELINE, &8
& Lo

EEAREORZICIE, 3H-androstenedione (A*) 2B & LEBREREITE > 1, Ab, 3H- A4
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60p mol (51 Ci) & progesterone (P4 ; 5 @ —reductase iC &k 2 EBEDOHEAC ) %KM L 7cm BWW
200 plic, #h %4, G600, BN « DR CHHRAE & 42500 2 MA., 95% air, 5% CO2 37°C T C24BsREH:
#FUt, EEWAEZooFxva s x5 /= (1 1) T3 EHE L, Phenolic separation 2775, #
Bro<wbs 574~ (TLC) TH#ELIc, ELBONIHMGHEE — 7 2@KEefE: €)Yy (1:1)
ltC7+FMEL. BOTLCEMVT, MRBEDT £ F MLENEFUMEICE -/ HSTEET EILL DA
E L7,

E R #hEDM i3, Estrone (E1 ) —Estradiol (B ) RI0##EE% T 517 f —hydroxysteroid dehy-
drogenase (178 -HSD) oif#%E, 44 7 ) v 7rkEHOTHIEL 7.

Es, OB KIZTHEICDONTIY, EEERERTHS aromatase DHFEAERA VTR L, 1B
5 ¢ —dihydronorethisterone 0.5mg% hCG & [AlBiciE L., BEREE. 1 BARERLEBE L/, EiC
E2 0509, 5035 ug 2R L T, HELSORIBEOEREA
RER 1) EFEAERE; UNEET 600 EEEL THAY 5 E~NDEREITED S0k - fohs, 99 - S0l
WO 250 HTIE. EA50.34 X10° DPM (BrifaR 8 %) ELE SN T/,

2) 178 ~HSD &M, JIT1.37+0.46 MMETR bOY T HERmETIR rays
p mol/oocyte/h (mean+SD.n=10, 98 1{# - e g
%720 OB ERng &3 NILEEn mol/ m ”
protein/h) &. L~V TREBEAFELL,  |[ ] N 0
3) BEELAME LS, HMBICHEt Z Z N
DD DNED e L LIS, 81 SN Z Z
KRR, SRS0BICH~, 18% &G o [l Z %
IEFL. By 0.5 ug MFETIAI%, Eo 5 L1 EL NN E B
we WARBTIH0% &, EHEHS SNl casn toin et Eebu

B ABIRIC LD, IEHICIE aromatase EHASRIS N, EREL L THEMRATELES LS
& SHEEERBLS 3T L. ENMORMBRIBEELTOEC L, PHSHICESNI, B5, I
fafi CEAES NI ED, [ SH OB TIANCHT L TRBS ., Z0BETHORRMICEEERIEL TS
CEDHERENE S ABIE. TOMEORHAL E & OBRFICOLTRIESTTH T FETH 30

EX 3¢

1. B A i ZHEEKARICE Y 3908 £ % D microenvironment FERX DA LFE KR, B EREE,
36 ; 1377, 1984.

2. Eppig, J. J., Freter, R. R., Ward—Bailey, P. F., and Schultz, R. M. : Inhibition of oocyte
maturation in the mouse : Participation of cAMP, steroid hormones, and a putative maturation

—inhibitory factor, Dev. Biol., 100 ; 39, 1983.
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Incorporation of the Sperm Tail into the

Hamster Oocytes

*

R ¥ AP M oM —

Yuki-hisa HIRAO and Jun-ichi HIRAOKA*

MPLEER A EWEHE « mrress”

*
Department of Biology and Department of Anatomy,Wakayama Medical College

At various times after the artificial insemination invivo,the fertilized eggs were flushed from the ampuila
of the oviduct of hamsters, The processes of the sperm tail entry into the ovum were studied with the
scanning electron microscope, At 6—7hr after the insemination, the sperm head was incorporated comple—
tely into the ooplasm, but the entire sperm tail still projects freely over the oocyte surface. The region
which the second polar body is extruded was different from where the first polar body emerged. At 8—9hr
after the insemination, the sperm tail was attached in a ripple—like fashion to the oocyte surface.

The sites where some portions of the tail attached were trapped by the microvilli of the oocyte,and began
to sink into the ooplasm, Thus, the entire sperm tail was incorporated into the ooplasm successively but
almost synchronously, From these observations, we have become to propose a model for the mechanism of

the sperm tail entry into the goplasm in vivo.

BE DEFHABYPOZTHEERCET 2 BITICERER (SEM) £ B0 T, WERECRS Q2 BiiED
EMEBELULHEIZO(1-8), LLLENS, AT THONLEERE, WEETOBFETORD
RAHICEYT 2 RBIC DS KIS SNI DD 50 WE IRICH L 708 FHHIE Equatorial segment XU post—
acrosomal region THRE L MG Lich s, L1 THTLABIMIREICILA T CEpBopic s (L
245.7) . Z LTHEDRAK, PHTRTS ZDLERICOTI > TIPMIRE~NRDATNE LEZSNTN S,
RBIEOIRD AH I SH 7200 TR @A B 5 IWRIKROATNEZ 0D XS ICBbNT NS, LELREBLREA
U7 BRI 7o 72 B IC gt (Decondensation) Z# L, F/IENCHIZEVRPII L RPLOHENTR-T
B0 (39-11) , EHEORALBL IPMIERICERSMLPD DS, BOLIMMBEICEAT 2EEZ 5iC
FHREDES, 2CTABER T —VTFyrazxg —%2F0, BROBARKICED S HREICEE LT,
BEBEDEIIICLTROAENSEHESEMTIH LS BE L, £ORR, BO2RICHI-T, &5
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ECAHAPWRETHBMEEZR LIS, ZEFRMKEICZEDLESTDATNE T &MU 1D THET 3,

BEITTy N az2g —ZHBNICBRET Y bo—V LA MBE CERBI 72004 F: ( R=E
DC~2BC) o ZMPERL7wIc, BRI (6 ~1088, KE100~30 ¢ ) OREEBOBE 1 AEOF
BIIIC PMSGZ 30BLAL, #0TH 3 BHDS HICHCG % 25 BN ABEENICER T3 C itk » CREHIFS ¢
72o HCGDIEH D &H & 2RI BIC, BEORKE HARBOEEA IO L, 2nfd 0.85 BDNaclh THTFHISK
ZIED, ROT0.2~0.3nDXE FRBRAEMED FEICEA L TATEE21T- 720 ATHRE®R 6 ~ 108D RI
D& 1R EC, BIVEEZWOHL, Ampulla#lic fE4H8H (No 30 gause needle) & LAA T Flush3 2 ¢ &
Kk > TR ER T2, O L BF% 0.1 BHyaluronidase, K C0.1 % Trypsin TALEL T, SP5-4
TP EW A R L CROIPFA1572, INFOEFEICIE 2 5 % Glutaraldehyde T 2 BsFIEIE U fo, BT,
T poly—L—lysine(sigma&HIC 5 x 5 mD# 5 A AR LTHENT, #AKIC0. 1M cacodylate buffer
Tlh-7ch &, COH 7 ARICPFERETHE S, PFOMEL2H 5 2K % 0.1M cacodylate buffer
DASTRFBEVICANT, BEE(4°C) T—BRELI, BKRT £ b T, BEBA4 VT I IcEL
TR SEEZ1T - 70, #8513 Hitachi S—450 D EXEFEEME TT -7,

BRUBERI20 FOIFICONTIT -7, RO ATEMICE > THE SN 7 2R I8I2 4~ T Monospermy
DRFHE SN,

ATERER 6 — TR T, WFHETOMVALZIZIZRETL, BVREBIIBENICE LN (Figs1—2),
T DRI 2 DR, BtA2258 T 454 (Figs 1—2) , X8 2 BEAOKHI, Vo b8 1 ik
DEHEE PPN LA TR ST, B 1 BIAD BB BN AL TEV Microvilli SSHICHHT 3 T &1
LoTRETIoNS (Fig 2) . BFHETOBAAIE | BAKBOEOFP, 20E1RF -7 Bhi-FiT
RS, LInb Microvilli DBET 5 & LA TR -7, L LEBOIR D A% OFHCI Incorporation cone i
Ronrgh -1 (Figs.2—3), BHIMBORDAAHDH & H HICHHBILIPMKIE © Decondensation 242 L 77,

ATER% 8 ~ 9T, B2 BADOKMBIRITT T2 0BARELIPREES 2> T3 (Fig.3) o XCT
DR TIZ B IVMIQE P CHIR R DG E > T B, MRAMCEEHLTO L EORBIINE Fic 44T
OO XIRHTHRICHET S (Fig.3) . PEE L BATZ2EEDENRBIIIVO KK EICT SIZOINE B &
IBHTHET S, —RY 2L HBWEMBORNKRDOBEDLSICRL 2 (Fig.4), Ch 50 B EBOMTR,
b IBCIMIIRERICIEATE D, 2 TRIMIREEMAEE LTS CEARRLTNS (Figs.d4—5) ,

ATEHERIOBSIT, REBIRKS SRS BED SHA T OBRSN%E Fig.6) o RO PRHIED
ﬂbﬁ&u¢ﬁm%ﬁ&%®%%wﬁﬁfﬁ5m,ﬁ@ﬁ%@ﬁ%ﬁéﬁmbtotW§imBWbﬂinto

ER I ABELBEL T, EROMDAALDRT, RBOIFHMMENOEALEENLFETES C & HHS
WICIE 512 TNET, BEOIPANOEAREHBOBRAK, ZOEMEALSBRORATNZ LD LS ICHHE
INTN B, L LISHS NE ETHFEREOD Equatorial segment & UF post—acrosomal region TRREA
R U TIRRICID A S 7o BRERI3, 7072 BIC BRMIFRE h ThE AL (Decondensation) A#23, T DEHFEATEH,
LMY, thR ORI IS S BIC BN T 5, #-> TRORMSIMERICEATZIC LTS, BILL
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TR RIOMHEEN T IS ICIHRICES LD D EMNORPEEAI L EEZ ICIAREBREIND S, B
£, BRTEBEDIRD HEFORIIEFCH & 8KbON S T & HiHamster © Mouse THE SN TN 3(3.9.10),
Yanagimachi (1)1 L 1iF, /~bR & —DHFDN LR 2 —I80 BREE BB L%, FEPEIOBFREI
RECHEEZRD, NBRHTILOIUHEICEDS, £ U THEBPH Decondensation 2 LichLic, B
MR ZOELD» S FIRCAT TS D&, LrbEPHICIPRICRYATNZE NS, KBR T, BFEH
BIRERICRVAENIHE, ROBBIIPERAICEEHL T, BOSEBPEDTP > Dbeat LT3
CELETHEEE, LZHBRD 1 BKHT, BHEO—HBIPR LD Microvilliic X > THA S, FDERE
CPRICHET 2 DR INI, ThThONELKE A TR, BBO—BIIIPMBEETICILA TNE D
MRELNI, TOMBKRETR, —RI2LBOARTHRERN G 1 RBD L 5 i LB R 5 B 5% R
Lt COXDRAEIZRBOERBSH S 2 DRIMCHG TIERESD TR, BEOLSBRICH: > TIZIZFE
BriCE ~7co XNBERHPSOBRORAL S, BEOETHLOETLTERS N, 12EALRBICZDLBRICH 5
T, COXKDITIRDOLR LICRBOLEISBRIC~A )AL T Eick 5T, ZhZhOAEATIE
LEAELUTINICRDAZTNE DI, ROBRPARE—F 4 —IKRD AT 3RS ABNINFETTOOT
WBERZ 5,

—7% in vitroT, Zona free D/"A X Z —IAZRE I B, BTORBBERINHETS, BEOX
BAEPOSICESN, BBORDALBENS, TDZ &3 Yanagimachi (11)iCk >THisHIh T3,
LU in vivo TOXKETRANICEFRBRIZOLRICOI > TRV AT, TDTERBPFICE -
TR SN2 HIPEL BREsS 2D bANIEN, IEEBEICRALLEBRIRZOHTY > D Ebeat L13
M5, FBIFEOBRLERNE AT, BEO—MHIND Microvilli iCHEL, ZDRREMicrovilliick >THZ S
nsé, BROHERHERIN, ZOBHER/NIQRMICEDD, PRETRAIKHZ SOBRICHEST S C
EDFRENG, &CHDEBEALEORONTIE, BRACES HrBREOHE REORMb A<,
WDOETH->TCOPRETHASHELS, TORVABbARNICENSE bDEBDNS,
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Abstract: Using in vitro fertilization, the ability of sperm pronu-
cleus formation in hamster follicular oocytes was examined. Female
golden hamsters were given 30IU PMSG followed by 30IU HCG injection
52 to 55hs later. The oocytes were recovered at various times (10,
12,13 or 15h) after HCG injection. The proportion of the head of
penetrating spermatozoa to swell and form the pronucleus were gradu-
ally increased as maturation of oocytes advanced. When the follicu-
lar oocytes were cultured in a chemically defined medium for 2hs be-
fore insemination, cultured oocytes were more capable of forming the

pronuclei to non-cultured oocytes.

The ability of immature follicular oocytes in mammals to undergo
maturation under various in vitro conditions has been reported
(Biggers,1973; Yanagimachi,1981). However, it has been shown that
errors in fertilization process in follicular oocytes matured in
vitro occur (Thibault et al.,1975). This error of fertilization is
an inability of the head of penetrating spermatozoa to swell and
form a normal pronucleus. These results indicate that the in vitré
matured oocytes lacks such factors for decondensation and formation
of sperm nucleus. At the present time, however, informations about
the mechanisms on sperm pronucleus development are few. The present
study was performed to examine when hamster follicular oocytes be-

come capable of forming the male pronucleus.
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MATERIALS and METHODS
The mTALP medium(Bavister and Yanagimachi,1977) was used for the
sperm preincubation and in vitro fertilization. The medium was the
following composition: 101.02mM NaCl, 2.68mM‘KCl, 1.80mM CaClz, 0.49
mM MgC126H20, 0.36mM NaHZPO4H20, 35.70mM NaHCO3, 4.50mM D-glucose,
0.09mM Na-pyrubate, 9.00mM Na-lactate, 0.50mM Taurine, 0.05mM L-
epinephrine, 75IU/ml K-penicilin-G, 100ug/ml Streptomycin—SO4, and
15.0 g/1 bovine serum albmin (BSA). The medium for oocyte culture
was including 4 amino acids(0.2mM L-Isoleucine, 1.0mM L-Glutamine,
0.05 mM L-Methionine, 0.1lmM L-Phenylaranine) and 0.5g/1 Polyvinyl-
pyrrolidone in mTALP medium. The pH of both chemically defined media
were adjusted to 7.2. Mature female golden hamsters(100-120g) were
given 30IU pregnant mere serum gonadotropin (PMSG) by i.p. injection
on Dayl(day of proestrous discharge) prior to 1200h followed by i.p.
injection of 30IU human chorionic gonadotropin (HCG) 52 to 55 hs
later. Animals were killed at various times(10,12,13 and 15hs) after
HCG injection, and excised ovaries were placed on a watchglass con-
taining M2 medium(Quinn et al., 1982) without BSA. Large preovulato-
ry follicles near the ovarian surfaces were broken with a sharp
needle to release oocytes from the follicles. The oocytes were
placed to disperse cumulus cells in mTALP medium containing 0.2%
bovine testicular hyaluronidase(Sigma.) for 3-5 min. Cumulus-free
oocytes were rinsed 3 times in the incubation medium followed by
insemination with spermatozoa preincubated for 3 to 4 hs in mTALP
medium, and incubated for 5 hs. The other experiment, the follicular
oocytes with surrounding cumulus masses were rinsed 2 times by the
oocyte cultured medium, and then cultured for 2 hs. After 2h-incu-
bation, the oocytes were inseminated after dissolution of cumulus
cells using hyaluronidase, and incubated in mTALP medium for 5 hs.
After incubation for fertilization, all oocytes fixed in 2.5% glu-
taraldehyde were mounted betweén slides and coverslips supported by
4 spots of vaseline-parafine mixture, and subsequently examined with
the phase-contrast microscope for signs (sperm penetration, sperm
head enlargement, and the formation of male pronucleus) of fertili-
zation.
RESULTS and DISCUSSION

The ability of oocytes recovered from the follicles 10 to 13 hs
after HCG injection to be fertilized was assessed by preincubated

spermatozoa. As shown in Table 1, after 10 to 13 hs of HCG injec-
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tion, the proportion of oocytes recovered from the follicles formed
male pronuclei increased gradually as maturation advanced. Ovulation
was seen between 12 to 15 hs after HCG injection. While, pronucleus
formations were observed in 54.5-85.1% of oocytes recovered from the
oviducts after 13 and 15 hs of HCG injection respectively. In order
to examine a relationship between ovulation and the ability of oocy-
tes to form male pronuclei, and then fertilized follicular oocytes
cultured for 2 hs prior to insemination and examined about morpho-
logical changes occuring in the sperm heads 5hs after insemination.
As shown in Table 2, 40.8-56.3% of oocytes recovered after 10 to 13
hs of HCG injection formed male pronuclei in their cytoplasm. While,
pronucleus formations were observed in 85.7% of ovulated oocytes re-
covered after 13hs of HCG injection.

Usui and Yanagimachi (1976) have reported the presence of a factor
necessary for decondensation of the sperm nucleus in the cytoplasm
of immature hamster oocytes. This factor was called 'sperm nucleus-
decondensing factor (SNDF)' by them. They also have observed the
SNDF begins to appear in the cytoplasm after the germinal vesicle
breakdown, increases with the advancement of nuclear maturation, and
reaches a maximum at the time of ovulation. In our study, the abili-
ty of oocytes to decondense and develop the sperm nuclei was a maxi-
mum 2hs after ovulation. Similar results were found in 2h-cultured
follicular and ovulated oocytes recovered after 10 to 13 hs of HCG
injection. Judging from these results, we estimated that the egg
cytoplasm was activated by stimulation of ovulation, and some fac-
tors like the SNDF necessary for development of the male pronucleus
increased during a short period after ovulation.
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Table 1: In vitro fertilization of hamster oocytes

at various stages of maturation

Time after No. of eggs No. (%) of penetrated oocytes with
HCG injection inseminated Total enlarged male
(hr) . sperm head pronucleus

follicular oocytes

10 42 35( 83.3) 13( 37.2) 0

12 41 39( 95.1) 21( 53.9) 3( 7.6)

13 29 24( 88.9) 17( 70.8) 3( 12.5)
ovulated oocytes

13 13 11( 84.6) 4( 36.4) 6( 54.5)

15 56 47( 83.9) 6( 12.8) 40( 85.1)

Table 2: In vitro fertilization of hamster oocytes cultured

for 2hr in a chemically defined medium

Time after No. of eggs No. (%) of penetrated oocytes with
HCG injection inseminated Total enlarged male
(hr) sperm head pronucleus

follicular oocytes

10 32 27( 84.4) 4( 14.8) 11( 40.8)

12 45 42( 93.3) 12( 28.6) 20( 47.6)

13 16 16(100.0) 7( 43.7) 9( 56.3)
ovulated oocytes

13 8 7( 87.5) 1( 14.3) 6( 85.7)
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Freeze —dried sperm head injection into bovine eggs

matured in vitro.
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Kameyama,K., Hamano,K., Sugawara,S.
and Masaki,d.
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Dept. of Anim.Sci., Fac. of Agric., Tohoku Univ., Sendai

Bovine sperm head stored by freeze-dring was injected into bovine
oocytes matured in vitro by microsurgery. A1l the sperm succesfully
injected were decondenced and 13.0 percent of them(6/46) developed into male
pronucleus in egg cytoplasm. The result indicate that bovine freeze-dried
sperm heads may be available for in vitro fertilization if injected into

bovine oocytes.
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WHFE Lic, WX T, BT 1 fILBIE I hich otc, SO L1, BTAEENTFRCEAST 55
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Table 1. Development of bovine sperm heads 20h after injection into bovine

oocytes
Substance No. of Sperm head development
injected oocytes Decondensation Pronuclei
Freeze-dried 46 40 (87.0%) 6 (13.0%)
sperm head

3% PVP-saline 49 - -
(Control)

X oy
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3) Thadani, V.M. (1980) J.Exp.Zool., 212, 435-453,
4) Markert, C.L. (1983) J.Exp.Zool., 228, 195-201.

5) Sugawara, S., K.Hamano, A.Miyamoto, K.Kameyama, T.Horiuchi and J.Masaki (1984)
Proc.10th Int.Cong.Animal Reprod. and AI, I11., Vol.3, No.382.
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Laparoscopic procedures for collection

of follicular oocytes in gilts.
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Sugawara,S., Kameyama,K., Hashimoto,S., Hamano,K., ™
Miyamoto,A., Watanabe,S., Sasada,H., Umezu,M., Masaki,dJ.,
*Takeda,M. and *Sugano,0.
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*Central Research Laboratory, Showasangyo Co. Ltd., Mito.

The studies were attempted to innovate a procedure for collection of
follicular oocytes using the techniques of laparoscopy.

The immature gilts aged from 120 to 165 days were treated with PMSG, hCG
and GnRH to induce follicular growth and maturation. Three animals under-
went laparoscopic examination and follicular oocytes were recovered from two
of them. The rate of ovum recovery was very low.

From the results obtained in the present experiments, we concluded that
laparoscopic techniques via transabdominal approch will be effective for the
recovery of follicular oocytes in swine, if the instruments of the Taparoscopy
for animals is improved. The bore size of the needle and the vacuum pressure
influenced the proportion and quality of oocytes obtained from the follicular

aspirates.
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Table 1. Ovarian response and oocyte recovery in the immature gilts induced
follicular growth by the treatment of PMSG, hCG and GnRH

No. of Ovulatory Ovarygn response Recovery of oocytes
gilts hormone No. of No. of Blood No. of No. of
Follicles Points aspirates oocytes
L R L R
1 hCG 3 3(1) 0 2 3 1
2 GnRH - 2(1) - 1 1 0
3 hCG 4  4(1) 1 1 4 1

Paranthesis indicate the number of the large follicles
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Plate
Aspiration of oocytes by laparoscopy

Fig. 1 and Fig. 2. Ovary, F:Follicle CL:Corpus luteum )
Arrow:Blood points

Fig. 1. No good responsed ovary Fig. 2. Large follicles in ovary

3 4

Fig. 3 and Fig. 4. Oocytes recovered by aspiration

Fig. 3. Premature oocytes
Fig. 4. matured oocytes with expanded cumulus cells
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Penetration of goat spermatozoa incubated in
uterus via cannulae into zona- free hamster eggs.

BEXW , Ex«HERE , EFELEN , EXES

Koichi Hamano, Hiroshi Sasada, Shichiro Sugawara
and Junji Masaki

Eelwes P E 3 yEs e

Laboratory of Animal Reproduction, Department of

Animal Science, Faculty of Agriculture,

Tohoku University, Sendai, Japan

Washed or unwashed goat spermatozoa were injected into estrous and

non-estrous goat uteri via cannulae. The spermatozoa were recovered
from uterus after 1-7h incubation and inseminated with zona-free
hamster eggs. After 5h incubation in estrous and non-estrous goat
uteri, spermatozoa previously washed with BO medium, penetrated into
eggs at a rate of 9%3.8 % and 76.6 %, respectively. The penetration
rates of spermatozoa unwashed and washed with physiolosical saline

were 45.7% and 64.7%, respectively, after 5h incubation in estrous
uterus.

S | FERETOZHEEEBCET HHRERRS , BARET TR TE D, AN 5 ZREEE
BronToBigl , T REHY S L OEREBY oMM ELFIA L TiTbh T &, AERTIE, v
FFEEA =2 - VEEELT ,BTFOEA , BIRERA , RiE R RENEIERED , FENCRT2
incubationKeflds L ORI G O TR RITTHEY L b1,

FHix D EEREEREY VRTHIMEY FOFER I = o —vEIEEL , ShE EEAI X b FifcH
L, 79AF 92 WA —TEoTco BBMEY 2 bR LIS BRI AT £HEKE L O BO (Brackett &
Oliphant : 1975) WRIT £ B UEEAEEX , JEPREAEX O 3 K4, 5 L OJERBIOL MO ¥ 7
ERIEH = 2 — VEREHRLTEAR, 1 — 70O incubation DD BEIR L , BRIt Lic, BPEIVLER
BALAZ—DOHER LI~ aA 2 —I0F ERHRE 2 AL —OF) 3, BEREER 4R E 73 1 — 6 5]
@ incubation®DHEUN L , EE , Yufa L TREOHEXAT -7,

# R IERBMOFENT incubationBDET O~ & A% —JIFAOBAKIL , B AEKESLEX T
X, 5B incubation X T, AKX 1 , 7THBKICHENEECE 464 %% L , BOREFLEX TS ,
5B incubation KR CTHEIX 1, 3 , 7THHEX X » 3 AERE\ 76.6 2DfE% R Lic. IEEERLEX TILE
incubation EEINCEBLEXRIT, 6.7-24.1DRARRC L LEE STz, REMOFEATD incu-
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bation T}, BAUHX L % 5 /D incubationt , ZbEVWBAKYRL , EEGAERX T45.7% , 4
BAKIKES L0 BO WL T, ZhEh 64.7% 5 X0 93.8 3 DBAKEZ R L (Table. D)o iz,
SMBXAE T b M WCRAE SRR Lic BO WSt , REMTF ST 5B incubate L7k Tl
¥ 3MFRHIEIC 61.2% ORAKERL , 4BMBIIZE — 7 (84.8%) K& LTz,

Table 1. Penetration of goat spermatozoa incubated in estrous goat uterus into zona-
free hamster eggs in vitro.

No. of penetrated eggs

Sperm Incu- *
washing bation I;’o ° :f with
medium time(h) g8 enlarged enlarged male male Total %
sperm sperm pro- pro-
head heads nucleus nuclei
sk
1 33 1 0 2 0 3 9.12
3 31 0 0 7 0 7  22.5°
- 5 35 2 1 12 1 16 45.7°
7 32 1 0 5 0 6 18.89
1 6 7%
Physio- ! 29 1 3 1 20 7f
logical 3 30 0 2 9 1 12 40.0
saline 5 34 1 3 16 2 22 64.78
7 32 1 1 7 1 10 31,38
1 31 1 0 3 1 5  16.1%
3 28 1 1 11 2 15 53.69
b 5 32 2 1 26 ; 30  93.8%
7 50 1 0 7 2 10 33.3%

% Eggs were examined 4h after insemination. Examination was repeated three times.

**Significant differences were noted as follows; k> a,b,d,e,f,h,i,1 (p<0.01)
g> a,d,e,i (p<0.01) c>a (p<0.01) j>a (p< 0.0‘15 .

ZR I BTOZRERREBOIDD incubatord LTOMEEFBEOFIFAIR , EREW S X OEBHBDOAE

RGN, 7 22 RfThh TE e, AERTIT o7 = 2 — VOEEBR L 5FEW incubationtEic X
huE, FEEEY OMERN TOREF @ incubation 2AEEL 7R D , b, BRI LS FEABEOEL ,
incubation il X ORI DR FIRRIT T ER EORGTS TR L b . FEEEBLERI A, £HA
HOKTE AL B s L O BO RS OFE T, TEM incubation # , BWRARER L , K TR
Lo RoBDd bhtc, i, EREAERETF T, FEW incubation € 23hvb b3, BAKIL
KL, BRI L 2B TR OMEMFAMEE IR, —F , ZERPCHES FEABEOSD |, &
HTEmwlBbhic, BO BELERETORBHMTERNTO 5B/ O incubation OB TIL , # 3k
MR RAXEAL , 4 —SERIAK - 2IE LA, ZHBEMCBT 5 ¥ FBETFORBHEAEOZEL
KHALNIEHE T BT HIDTH 7o Db, YFEREFIT, h= =2 —VEFEHLETFEN incubation
LY, +oRZREEYEECEL L LI LT 5T,

FEHE
1. Iritani,A. & Niwa,K. (1977) J.Reprod.Fert.,50,119.
2. Hanada,A. & Nagase,H. (1981) Japan.J.Anim.Reprod.,27,113.
3. Iritani,A., Niwa,K. & Imai,H. (1978) J.Reprod.Fert.,54,379.
4. Dandekar,P.V. & Fraser,L.R. (1976) J.Reprod.Fert.,46,77.
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Correlation of Human In Vitro Fertilization with
Zona-free Hamster Egg Sperm Penetration Test

HEEA - IMHER -FLHEF -&F2208 - BHHAM

Masato INOUE, Yoshimune KOBAYASHI,
Ikuko HONDA, Mitsue KANEKO and
Akikagu FUJII

R RFEZWERARNEHRE

Department of Obstetrics and G ynecology, School of Medicine,

Tokai University

We have developed a reproducible and highly sensitive zona—free ham-—
ster egg sperm penetration test(ZSPT)by the use of ionophore A23187
which is useful for the assessment of fertility potential of men with
abnormal semen parameters. In the present study, we compared ZSPT
with the in vitro fertilization of human eggs, to further assess the
accuracy of this bioassay. Forty — six men participating in an in
vitro fertilization program were included in this study, and 82 inse-—
minations were performed after routine ZSPT.

Thirty—two men with normal ZSPT(=70%) gave a high penetration rate
of 95.7%1.6(MeantS.E.)% ,and fertilized most of their wives’ eggs in
each trial, resulting in an overall fertilization rate of 88.6% (101~
114eggs). In 7 men Wwith subnormal ZSPT (30~70%),3 failed to fer-—
tilize human egg®8 , but their overall fertilization rate was also
high as 80.8% (21,26eggs). Seven men with abnormal ZSPT(=30%) ,
whose mean penetration rate was 5.3+4.3%, ranging from 0% to 281%,
showed a very poor fertilization performance, and only 1 (3.4%) of
29 eggs was fertilized in 12 inseminations.

These results indicate that ZSPT correlates highly with the fertili-—

zation Oof human egg in vitro.

HE  NEEDZET, BRICK T, BFIRERBENGSH A0 Er R SEANLETH 2, 197 64F
Yanagimachi 6’101 capacitation L7ce MEFOEAFRE X 2 —PFFRRBATHZ ExE U
BHTHREL, REEZE A UEFORBRENEYRET H ENTRETHHT & ZRBL foo LK zona-
free hamster egg Sperm penetration test (ZSPT) ICOWTIHES < DHEIFTHN T 5

Lo LIEBHEFLEOWCAZBERICKE 557 v 5150, false negative $4<{ /<, = NEEKNE
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FICOVTRER LS 2 TORCDDER T Do —BIVICHE, 7 8 P T ZRERETIEOLH C AR T
HBD, TREFECHETEIEL 272\ 5 BEREOBBICE £ DA Tl E VbR T B,
4 ionophore A 23187 HHAVTULEMICEKRLEZHFET HC LICL Y, BRE THOREL 12/
RE@ELL, 28 P IOBENEDOBHTICOIER AR THBHT L &, 549 BIOITHHBE LML T too ?
AR TR, A—BECRTHZSPTLARNEHOMBEHET A2 EICL N, 28 P T2 LOREEM#I
FEF ORAEIEN 2 S B h R RAT L 7o,

HiE D N RARBREERARTENRZ 2H OUNZHETFEEE6H)T, 38BILBE D IEUERETH -
70 D DB BERIET, TN 5L 4BIBIETRF EBHEL T\t

ZSPT

6 ~8HEBNHAT —ALT >~ 222 —IGBBIMLE X2 & C L, HCGESHE 16~ 17 B COE AL
L OIF BRI #20 IIF1E A7 HIC 0.1% hyaluronidase CEMNEMIE #BREL, D\ C0.1% trypsin
WCERTZER, BB Lo BUFRE 222 T EEER CIAHBEERICHM L0, BE
#IEBW WHRIC 3mg/m > BSA(Calbiochem) M- dbDwFEAL, FOBRIEGTRE <574 (2t
b5 ) TIKhT o 1,

R 3 BLL L oS5k B s CAFRY IR L, R SERHILINICTT o 7co ¥ 0% ORI IR E 217
Vo RO ORBICE BB ZMATIO £ L, J<HRE, 71 v ax—~— B L THrb 2 E#L, 5%E
L7z (400g , SAMHE ) . WLEIC 1 mOBBER XN 2 C IR HBEE L, 10 #M ionophore A 23187
(Calbiochem) ZMA CTEHIC 1FMIEE L 1o, & 5 —EHRGHE, | O FRERYER L, BES
(37 ¢, 5%C0y, 95% Z2K.) NICH 30 BB L 1o 0.2 mokE T8 %W & culture dish ( Nunc) It
B, %930 AOBEERRE L2 2—IF 2N T 3TEHIBE L fce SRMTREE3 X 10~ 1X10/mC
bote, HWEMRTHIIFIE2 % glutaraldehyde ¥k 1X10% formalin TEE L7 95% ethanol
THIAKL T2 5 0.25% lacmoid THREL, ZHERLEE L, TRMOHT R FEDD 5\ G EEMEH
BOFEICE DIT o0, ZHERHE50BLLT 03 SEEHR L 12,

HH 2 - BB E

48PN IEEEICE 82 B NIENZME#FT o7, ARBHPNS5HEB L hclomiphene 100~150m/H
Z5AHAREE, 108E X WBEK (A EUB40 ) KCIRORE ¥ BE L1, XA K EDI Dan
BECET LA TEEX AL EE, HCG (FFHE) 5000 BATXBHE L1, I H C G ERE 35 ~ 36
RFH 1T o 7co 670 (@RISR T IC, 15 B ERE I 58 T IC NI & 28 L CORF 2 BRER U 720 SBF- DBKSAIEE (257
B, BSEEORE»HHE L foo BFAIIF L organ culture dish(Falcon 3037) KL 4 ~56
MRS L oo ST ORISR L OS2I Ham T 10 IC 7.5%OFEEI LSS Mfu M 2Nz 7= & O 2 EA L 2o

FEREHERE O 2 GBI ICERER L, SEIC30 NH BB L 7oo WAL Lo ICEs R AN 2 T 15mee L, 2
WL, GeBr L7 (400g . 54 ) WBMATFIC I meoBEBEAINZ T 1 ASRSPICHEL, FhicHH
U 7o E B BT OB F 2B TR\ e
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AIEE A L7 BBAIBTIC 1 X 10,/me>BBYREF 20 2.C 14 ~ 16 BRJA 3 L 7o S2HE AR MEHERI AL P FE
KX DT LI, ZAEINE Ham F10 1€ 15 BIEE (LB MME 2Nz 7o growth medium WKL T, &
LIHEEL, BE%30 ~48 %M T D 2 DL S 4 FESMICHEE L1k R CFEBRNICBEL 7o,
R ZSPTORENONEEE X IHEENEFEHE (ZER=T0%) , ZBENREH (ZFELE<30%),
PREAE (RIFER30~70%) O3 BICHT THRNAZBO LN L LKL 7

Z S PTIEREEI2H|TFERIZIST T 1.6% (MeantS. B. ) Thotc, TN I2H|NOTIFEE IS 58
EDENZIE 51T o120 BNZEDOFHZHERE I35 L26%T, ZSPTOENEREFRL THoto TN
BECIEBET 114 BOAINT 2RIV ZAE A28, 101 18 (88.6% ) HVfE L 120
—%, ZSPTCRMENRE LHEINLCTHORERES3 142 BT, 203 H 20 EZIEEO0 BT
bHotse THIRTNEZHEFHEIFEFEET, 5 3FREE XA L Tt COBTHEH REINKESR
xR oy, FHZHERE L8+ 1.9 % LFFIWELS, B LALOE29B@NIFHRHLTA11E(3.4%) T
B ot Z 8P T CHREEEE L TBIOZIER I 48.5+4.8% Th o7cs THIICH L TEH12 Bl &AL
ZRERIT o 1o, FHTFERE56.1121.5 B TZ S P TIEFBEARBEOPENERL 1o Mc OFFEE
EEESEZRL, 4603929~ 100 % Thoteht, 3FERMEEO D TH otz TORFTREET 26 EOMK
BONFHHEAL, 2118 ( 80.8% ) HVEAE L7,

EE NI OBRKRLAIC LD, TESHREHE 7 VIR INTE L, WEOBRERE LT T <,
ZRTFESCHFENE Vo e\ b 5 BHAEICK L CAEAREREBRIIGER I N T 5, LHrLThH
BETLETICRIEN D 5T & IR TRNEM Th o BURIENE B $t 2 tkod 5 L O TICEMEED
D3 B E AR SGEARNLRIELE VL L o BFOBEREICLATERREIM N T 5, L Lk
L BB A RBRGE, BIRE THEEOEPERRE F RN HET L & @A AEEICIT

ZSPT, BHHEXEET AL capacitation L A FEEBEOEFCHLIFRICBATES LD
LR B —GEFORE HEA LB L TSR IR EE Th b, L LZS P IOREFOLENL > itk
BERSET 2DV TR ER L (P o Tl $AAEF HIEEHEP Ceapacitation T 2 EF VR
HBCE, EREOEIINIEERTIOCTALRE L EVRAELE ST Ldris honL <, false
negative MRIEL <\ CNIEZ S P T HHERREL L THVS ETERRMBETH S, FFORIE
BENDERCHEL KPR ZRTECHRTENMETH ), CnBTFOZMEN AT T H7DICEZSPT
DERE THORE L D THRINT LRV E Th b, BENZ S P TR VTRERICKE /L7 Y
555 NEAET O capacitation KA ) DEAZED S BB LBRBEEN T B, 0 Lo LERRE
E#5eE, 5E0FK« O#E» S AL L 5 IWENZETIHFL00 B ZAFT Do 2 8 P TICIHKIT
% capacition DEAZEEHL I THLREMSHE KT HETH ), FEHSHE CTHHENZETRIZEL
AEBIRAECIEDIRVE VR L Do
¥4t ionophore A 23187 CTIFEHNCAEUREGEXFETHCLICL), ZSPTIKRETHINLD
RIBEAHER L, SRETHrORE L LBREEXELL 7o KN Z S P THRRITHANENLEH CEIAZTH
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BAL b 5 BEREDNBHETICH E VERN TR\ E VN T AN L, ionophore A\ ZSPT
@, BT ICZ AT OB ICHER AR T 50 ' 28PTIC K ) SHTECHTEIE O FH 2 b7
[FAEICHIETE 2 LA dEZ T\ D, BT LT ORMEEN GBS L SIF L TlE7s\y 28 P T2
fEFOZREREN o & ORRIE EMECKIET B2 H B 7ebICid, BASHOREEEETEL V. Lrlon
FTZSPTEGRNZERA—EECOCTHE L FRE E b T 7\ Wolf & (1983)° i, MMk
BEE N I8FIDTEEEIC ZSPT &FINZAE FERFICITV, WENERZKRE Lic, ZSPT 10 XIEH &
ThHE, 16%1(89%) H—% L, ZSPThHfalse negative 2B (11%) Thote b\~ 5, E1lE
L 6 PINZIETHEEEICOCEBRDBRE #IT\, ZSPT M false negative 7324 (33.3%),
false positvedi14l(16.7%)H ot bMEL T\ B,° —F, Foreman (1984 )° @i ZmT
LIS VCRIERE 15HIICDO\NTZSPT 2Tt & T h, 9FIH5 ~94% (FH19.9+80% ) nSFER %
RLIzEHME L, ZSPT Tl false positive MAEXAEIETH D EFEMHL T 5,

AEFK 2 DHHFTH, Z8SPTEERNIEORBEFLLKEBE L, 28 P THIER (=70%) n324i,
BNZIETHLRPICZAEHED S, LI4EOIIFO 5 H 10118 (88.6 % ) 2V L, MBEDFHZIER %
HETHLEZ2SPTIEI5.7H1.6% , (RNZ/EHL93.2+26BE13LA LT Tl otco Z2SP T OHHEEE(30
~T70%) T 7HF 3PNLHENZECTZHE Lcrotc (I d LAIOENZFE ), LOLAKE L TIE.26
BOIFH 2118 (80.8% ) D¥ZfEL T\~ bHo Z S P TAI30%LL ENHEIEF O OFED L Frus, HZ
BTHL BT HOTER I EBbN D, NICH LT, ZSPTRERE (<30%) THTHEDTHEF
fE £ AAEFEIMET, ZSPTENEENFHTS3+4.2% L&, 12EOENSECZE LEDEHLT
p1E, Efke LT 29@OIFH LE(3.4%) K3 Thotey ZSPTHIT ¥ 22> L0 BUTOHE
i, RIS 21T o CAZETHHERAER KR E VLI 5. LLZSPIAREMBARL TS HERKEE
PR B —2DENICESH D, 28 P T TEMEEN L EHIET HEEICONTEEE X B ICHETT BILEH
H5HEE N5,

F E X &
1. Yanagimachi, R., et. al. !’ Biol. Reprod., 15: 471, 1976
2. Yanagimachi, R. . Gamate Res., 10:187, 1984
3. Wolf, D. P« & Sokoloski, J. E. ' Human in vitro fertilization and
embryo transfer. pp 297, Plenum, 1984
4 HF L E A, fh:BEREE. 36:1695, 1984
5 Wolf, D. P., et. al. : Fertil. Steril., 40 .53, 1983

6. Foreman, R., et. al. ! J.Vitro Fert. Embryo Transfer. 1. 166, 1984
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Fusion of Zona-Free Hamster Eggs Fertilized by
Boar Spermatozoa In Vitro

HHGH FEAE NE &R

Mitsutoshi Yoshida, Kimio BAMBA

and Yoshio KOJIMA

B R ZREHMEBRIHFHE

Laboratory of Reproductive Physiology, Faculty of

Agriculture, Shizuoka University

The present study was concerned with in vitro penetration of
zona-free hamster eggs by epididymal and ejaculated boar spermato-
zoa and the fusion of these eggs in the course of penetration.

The hamster zona-free eggs were penetrated with a high propor-
tion by both epididymal and ejaculated spermatozoa, which had been
preincubated in the medium (pH 7.8) for 2 and 4 hrs, respectively.
The fusion of two or more eggs occured only in penetrated eggs; the
fusion was not observed in unpenetrated eggs with and without'sper—
matozoa. The proportion of fused eggs increased with the passage of
the time and the eggs fusion were observed in half the number of

penetrated eggs at 24 hrs after insemination.

S BUIERE N A R X —IFIR T DRRNIER b 5 R FOBAE L . BFO2MmaE
T 2 F LS RSN TE TN, —F MO AIE T SRR 513 R T &

W?@%éﬂ&%ﬂéﬁ\éiéi&ﬂ%@%?%ﬂ@x%ﬁ%x?éW@W¥%mM©%UI%
2-4 '
L) A= EANTABHICHESEEALDBITONTNDS, BARTIEHEHREN LR

— 3 7 =



WHFLIREFEE (J. Mamm. Ova Res.) 2% #1195 19854458

R —IIFNDHEEFDRBAB KU TFERBAINCASNICINFOMERZIIONTHET S,

B ¢ IR IZTCM-199(20. 91mME" )L ~#Na, 2.92nME#RCa, 3.05mM7 )L — 2, OB >
um%/m)ﬁxww%mﬁéﬁm%%m%%mzm%@5%§mabto%?%%%E@@mg
DGR BRSO pHZ 7. 81T & O /o D2 . 2R OIS RS 20M7 T = 1 2 B 1R
MUCHDERFERUIC, T—ILFIUNARAZ— (6~12EH8) ICTPMSG0IUEEES U, & D56~58
RF IR ITHCGEOTUR RS U THERBEINZ FBHI L . HCCHR 5.8 16~ 18R ICINF AR UC, NA R
X —IIF30. 1% 7 o =X —BER TINEMIEESBEL . 0.1% R U 7Y U SIR CHEIE Z BN
TN WENIND T 4 TN ORKEAEH (0.4n1) N15~20EE2EA U, KBTI REMEE LT
DFEE AR FE XU T Y FU—AEERD SO BRRUICEEE F2HE U, BFIEBSA

(Img/ml) 2 10% 7o 4B AKUK CRE M, 2X 105 nl DIBEE 755 & 5 1o 20l DR FR2H 8
LSBT R /2, MF ORISR IELE T C2iEM. SHEEF CARMT - /o, ATISEEKTH,
BRI N2X 109 112758 & 5 ITETRIFTFOA o TNV 2 SIS Z /o, B53#1338.5C,
IRER T ATEIRET N T 63 KU 4ARFHTT o 7o, IBEKTH. NFZEE REUSTFHELSORILSS
UHTREVERTRL D FERZ FLUDNTAL FEZE 3 KU THREERE T TR FEBADHER T o 1o,

FEER | B NMB BT BB FOBIAEBRENA A X —IIFHRANDBA L LUIIFD S
B2RIUIRUIL, BFRESES XUSEEFELITERINAZRZ—IFFRABA UK, 17
DESII BB IFMIE THEINB DI, 2BHE23NRENL EOINFESENVIC ETESL,
uizn c:ﬁﬂ?@ﬂébﬁﬁgént (K1) o HHEE U TRFERIMUSD o 1B ITINFO M 134
EEENIE Mo 12D,
2L ICBAWT
IFo@eniBoDHON

Table 1. Penetration and eggs fusion with and

without boar spermatozoa.

_ No.of* No. of No. of**
o BEUICIIFITH Spermatozoa eggs eggs eggs
B FRA R TN examined penetrated (%) fused (%)
&3, £TOIRFIT _ ‘ 78 - 0(0)
BRABEDONIC. K gpididymal 96 82(85.2) 30(36.6)
ATHEFORAUSD  piaculated 92 78 (84.8) 32(41.0)

o - Tl A
o IiFICHeR s 5 * : 6 hrs after insemination

IS oI, RG24 x%x ;9 from penetrated eggs

BICBIT BEE LI

FOEEGIORFHED ENITHNTRE L7/3> Tie (382), 2 BHE2ARMBIC BT 2 8a Ui
FHNDOBAMFERUIC, BABFRIIONTHSE . BAUILIIFS XURE LD > 1§l
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FITBNWTy BAUCIIFIUES O O FEIIEF6S KU 24RHRE O ITRTEDRE ITHNTD
PEZNTENEDSNIC,

Table 2. Penetration results and eggs fusion at
6 and 24 hrs after insemination.

Duration No. of No. of Total No. of
of eggs eggs penetrated sperm
culture examined Penetrated Fused Not fused Fused
(hrs) (%) (2)* eggs eggs
6 188 160(85.1) 62(38.8) 338(3.5)E 301(4.9)5
24 173 163(94.2) 88(54.0) 272(3.6) 408(4.6)

#: % from penetrated eggs

£: Per one egg

B8 BIEREN AR R —TIFRNOREFOBA R AN )5 5 v e
19 Do SN IR T IC DN T H BN B B EOMERMAB, SE. Cheng & Polge (1983) 5
BR O AR SV BRI (A T U 7 B F O RS - O TSR 2 5 W IBRIH R 551 A 2 R — SR PN DR T
BACONTRIUILE T S BHTFOEEIBADBEDSN L & &6 ICBADBRETINFOR
EVHEENIC . AT O ATIE IR IS D% RS, BRI N T = 4 >R RINT
2T EIEHS S SND, HMFOIIBEICH T 3O ERGOES CEEL, €0 L5
BRI T 505, Zioy BT 24 VIZREFONEFIOMFCRE R Iz Uy BT R
BHLOEEDND, —H BIEEBREUICIIFO RN REREICS T 2 MAHSEPavloks
(1982) It kv @EaINTNEY) T73bB, NARR—B LUK BIIHSREINTFZRET & DK
SREIGT D 5 3 RO P CRASEEING Z &2 RUIL, S8, BESNIF
DRELETBAINCOABEDSN . Eicy MEDESLREMNIC ERUI &3S DM e
—HUTNIZ, UH Uy BTBARE MR U TEDHENS -2 & LTNS 5, SEOH
Z TR TBRAIND 5 BIHEMAIIF TN THENFNDBAETFHRIDOZN EBEDH SN
EHOD WTNLELDMFOBANS SN, BEDEREICELTESEOBEETHSMIT
TBIEMTEREMS I PIS ELRERTHFBAD B SN > 2 HFICBNTIREE
BEREM S ILHENS . AT TOGESHFOBASBETH S =& BIHS MIT SN,
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Figure 1. Fusion of zona-free Figure 2. Swollen sperm heads
hamster eggs (X250) (small arrow) and surface of

fusion(large arrow) (X500)
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Effect of Zn?*on the preimplantation development
of mouse embryos fertilized in vitro

WAL « RAT « ILHA— - SHA
Hiroshi SUZUKI, Sadahiro AZUMA, Shuichi YAMADA and Yutaka TOYODA
LERFHEREEFR FRETRIDEEHE
Department of Animal Breeding and Reproduction, School of Veterinary Medicine

and Animal Sciences, Kitasato University

Preimplantation development in ICR embryos was inhibited severely by the
addition of ZnCly to Whitten’s medium supplemented with 10uM EDTA. No embryos
were developed to the 2-cell stage when the embryos were transferred to the
medium containing 100pM ZnCly at 6h after insemination. In the presence of
10uM ZnCly, 95% of the embryos were developed to the 2-cell stage but further
development was not observed. Development to the hlastocyst stage at 120h
after insemination was lower (28%) than that in control group (69%) when
embryos were cultured in the presence of 1uM ZnCly .

%%:%M«@%i@EMAW%)meKiw‘mRﬁﬂﬁﬁm%%®4mW%u%K®%iﬁ&
EXN. BRCEBIICRET 22PN TV S R ZOVERAER oM TRV, EES
AR DFE T 3BADLE-EDTA L — F ORERS URER. In-E0TA BV T4
KIEADFAED. R TN B2 E R M- ROTY AR BV T, ERNORNTEEOR
Euﬂi%éb®ﬁﬁmZH*@%@&OVT@JULO

ik - %%ugju|q;wvx&mmtow¥umxa;vmc§5.u&%ﬁﬁHMTm%m
FHU CRBIIAEZREU R T ADSIERAIRHM S hCG FHHER 15~ 16FRICERIR U 2. #FIE
HWYI AOBELERRERL VFIRU. 2BMOTL 4 % 2N — PRIFF2ET0.4n1 DWhitten’s
Fitth ¥ AU TR RIT - o RO T B4 5 ~ B BRI E 2BAOREORED 5 h 3l
HDIIFA. BROMEE (0 ~ 100pM) @ ZnCl,Z2EL10uM EDTA 70 Whitten skEiiicfs Uiz .
RAER 12005R F THERCHU 2. MORERMIE. REORZIREEE U TI2RME. B8k
ST CHIELU L,

R L RRRABRIC BT S 2RI OREE T, InCl, 0 ~ 10uM ZRAIRXH K U BB /395
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~1005& WRICHEEL 2O U, 100pM KTl 2 MRIAOREDPRD S W T, LRT N TOIH
EHIRITU o BBRASIFREIICH T % 4 MBI OFERIL. 0 pMXDI5% 3 UI10uMEX. 1 pMX B
KUO.IpM XTENE N 0%, 678 BRU100% & REMHK <72 B HEVFRERE & < 72 S »E0
B3, 0.1pM ZnCly T AMRIIANOREW N T ZZEITRD s hRD oo BHR120 BRICKEE
FIAFE Ui OFIAWE. OpM K. 0.1 EBXUM KTERZh. 69% . 56% BLU2BE THo
Foo 1M B KU100pM BBV T A MKIILIBORE RS CBERI hiah > T,

Table 1. Effect of Zn?*on the preimplantation development of ICR mouse
embryos fertilized in vitro

E0TAY  Conc. of ¥ No. of No. (%) of embryos developed to :
in InCly embryos 2-cell3) 4-cells) Blastocyst
medium  (uM) cultured (24hr)”  (48hr) (120hr)¥)

+ 100 28 0 0 0

+ 10 37 35(95) 0 0

- 1 36 36(100)  24(67) 10(28)

+ 0.1 18 18(100)  18(100) 10(56)

i 0 3t 36(97) 35(95) 25(69)

0 32 32(100) 6(19) 3C 9

1) 10pM EDTA.
2) InCly was added at 6 hours after insemination.
3) Hours after insemination.

HE FARRCHRER S O10uM EDTA FIEHADI00M ZnCl, OFEML. 2 M\ OFRE 25
BUHIEU . ZOZEW. Aonumad® 12k BEHERLS B3 \0E SE B BInCly Q50O
wﬁ®mMﬁ\ZMW%N®%$EW%UE&?%ﬁ%&%ﬁ%mﬁ%?%%Gﬁ&vtolmu?
®%E®mmz@ﬁ&?ﬁ%hfﬁ\%@%Eiﬁi%ﬁgm%@mﬁwénf\mmzﬁ%2%%
&mﬂbkwd\mwutw&&%%w%gﬁ&oh:tm6\%WW®W§®m”®ﬁEﬁ\E§
?2-cell block” DEREERVBRVWEEZ S,
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The Culture of Mouse Zygotes in Vitro

ANEEF - NEEF? - BLUEAN? - BATH

Shiari Nozawa KIMURAl, Hiroko KOJIMA2
Minesuke YOKOYAMA2 and Motoya KATSUKI]"3

1. MEREYHRARTFELETER S
2. GOERB WP RARFTEMEN TS
3. RBBRZFEZIMEEDFE =S

1. Developmental Biotechnology Laboratry 2. Animal Repro- -
duction Laboratory, Central Institute for Experimemntal Animals
3. Department of Cell Biology, School of Medicine, Tokai Uni-
versity

Strain differences were observed in the efficiency of

culture of mouse one-cell zygotes in vitro. More than 90%

of C57BL/6N zygotes developed into blastocysts in modified
Whitten's medium, while less than 55%for BALB/cA and 5% for
ICR,respectively. The culture of zygotes were improved by
addition of B-mercaptoethanol(g-ME) or EDTA in the culture
medium. At the optimum concentration of g-ME, the successful
development was enhanced to 70.7% for BALB/cA, to 29.1% for
ICR; and at that of EDTA, to 72.7% for BALB/cA, to 87.5% for
ICR. Normal fetuses were developed to term after the cultured
embryo transfer.

BED <y x2RH (1—MEY) ORETE »2MORXEE A ILELRMOF 1 Z#FLHN
G2 —MBTRE BT DREAE (, 3 DICRENEAT b BRI ERT 5HALE A
FO D HEBFICHREOEDTA %MA KD, 4 —ISUBOREO MR E L ZRBICEAT 2%
EoRBBEIATA D,

WELE, ARG~V XOBMNE in vitro CHETHC LOTE BHELMY T HADICTHE
£ ORMET RS> TS, KERTEBERMOEFHEAAT, EREDICEBRED B — 2 1
A7 xR/ —n (B—ME), 2AREEDTA Mkt EDOHRICONWTH Nk, T LI, in
vitro THEBMICE TRAELAKEY, BEEHSDTES TOROREEICE LTS ER TS &
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THRT LD, BERBROFE~NOBHEET R >k,

FE ARBRICIEI8 -2 0O C57BL/6N, BALB/cA % X08Jcl : ICR(ICR) %
D=y REfnk, ZEPOEIRIEL, BERXEZAG A ve Y NEBICLAZBHBPICE 5k, BEERD
modified Whitten $#%MB\, 5%0, , 5%C0,, 90%N, OKHP TR LREEL
D ME LB AEHE AL LCARMEEL, SHEECUERRARRLAZHIOR
AEEROTHBR~NORERL LA, BALB/cA &1 CRIKDOWTIL, KFEWHICA —ME (1,
5 10, 20, 50, 100#M ) 2 Z{ZEDTA (10, 20, 40, 80, 100, 2002M) Z%7inL ThsE
L, MBRE~NOREXERDk, HERBRO —PEBERRBICLAZICR vy b=y 20
TERICBELA, VYEIY b=V XA GETEHOMAKHEVRAL, EFFrLIUEREOKE
ERDNTH~N%,

#WRLB-ME 24X EDTA EFRMLZVWEEKREBWASHE, C57BL/6N OZIEM LS
5HHEIK, 90— 100 %0XKBHALHENICHEE LB 5RBREZHMK L%, BALB/cA O
BN THREBRE~ORERIMELS, FH55 UTThok, ICROBEIZIZEAEOER 2 -
MO E T, BREBRIKEZL2DEDLFH5%TH -k,

BEBRFICBL —ME Z&HMMT5 &, BALB/cA, ICR¥ICHEBRE~OFKLENKEI Nk, B -ME
DOBREIXBALB/cATE104M, ICRTHEH204M AZIBELD Y, ThERFHT0.7 %L
291 %OXBIWHBEBEE EHHK L <o EDTAZRHML 235 EICIE, BALB/cA,ICR#IC 1004M
DEBRET, ThENFEBHT72. 7% LU 87.5%Lt%D, BICICRTELWRERA bR,

BEROB K EILBALB/cA L ICRORBKMTKE ZENS LNk, BALB/cA ZHIBOMF
NDOFEEKE, B-ME (1~204M)  X*EDTA (20~804M) BET CEthFh¥H4.9%
(0-10.3%), 6.7% (0-13.3%) T, WFhI &Lk ok, ThICKHL TICR TR,
B —ME (1~1004M) ¥ XU EDTA (10~1004M) HFHETF T, ThE*hF#H551% (40.0 —
77.8%), 704 2% (62.5—83.3%) ¢EWEZTR LA,

ER | BERPCMACEREOS —~MEXS LU ED TARZREINORBIH~NOR ECHRHICH
WnWic, L2, BALB/cATIZ B —ME 3 EDTARE LBREOHR 2R LAOKKEL, I CRTH
EDTADHF BB ELVWHREZR LAk, TNLORFOFHE L NWEBLCOWTEILICKRHNEET 5
7, B-MEWKBLTEMREROSH2Y ~7 BOBRIL%EH CC L&, EDTAKE L TEBEERFIC
BAT 50T, Mgt MAOESLBRRETACENELDbN S, 2%, B—ME,EDTABET
TREZELABRBRBEECRERELAC LD, FENOBHBERL - CEFEBLCLTERAINL,

*EX#® 1. Biggers,J.D., Whitten,W.K.and Whittingham,D.G. :The culture
of mouse embryos in vitro. Methods in Mammalian Embryology. J.C.
Daniel,Jr. and Company, San Francisco 1971

2. REESAM (R | WABYOMRAE ; AMEH - FERE, PP.215-227, BT, 1981
3. BATCH = v XANRO R & R, 44ORE, 35 (20) 90—95, 1984
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Influence of water quality on mouse embryos

cultured in vitro

R « BAI— « REBE— « A R« BFHFE— & 53K

Aisaku Fukuda, Shinichi Tsukui, Kenichi Tatsumi
Hisashi Matsumoto, Yoichi Noda, Takahide Mori

FHERFR P m AR AR AR

Department of Obstetrics and Gynecology Faculty of Medicine
Kyoto University

The influence of water quality on mouse embryonic development (ICR) was assessed
in vitro using five types of \;vater preparation, which had been characterized by the
electric conductivity value (u#s) and the pattern of organic compounds eluted from a
column (#Bondapak) by high performance liquid chromatography.

then 8 cell embryos were cultured, 80~90% of them reached the stage of expanded
blastocyst using BWW medium prepared with ion exchanged (0.6us), 1 time (1.2 us) and 3
times (0.8us) distilled water and Milli-Q ultra pure (0.06 «s) water respectively. Essentially
the same results were obtained (55~62%) under the same conditions starting from 2 cell
embryos, but a difference was noted in hatching process. Thirty-five percent of expanded
blstocysts showed the hatching using Milli-Q BWW medium, but 16-22% were marked in
other conditions. This phenomenon was augmented when the culture was started from
the fertilized single cell (F1).

The effect of tap water (160us) was deleterious throughout all the experiment performed.
The elution profile of organic compounds from a zBondapak column showed both a high
quality of Milli-Q water and unexpected contamination possibly be added from sillicone
rubber duct, glsswares or from room air during the preparation of glass distilled water.
Taking account these results, it seems essential for embryo culture to use ultra pure water

preparation (0.06 #s) as evidenced in this study, and in addition, the hatching seems to be an app-

ropriate indicator to assess the environmental conditions and developmental potential of the
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embryo cultured in vitro.

#E : 19784E7 H 25H Steptoe & Edwards i X 2 R CTRYIOBAZREROFAELI%, £ b IVF ET
BEOSEZESDHARETE ERIGH S WA ZRER ORI BB 500A%BZ2 T5, £ b IVFHEY
IRV T, BERROME, F2AEZFICOOTREMBRIASITEON TS LS, BERIEOERAL
THBKIEDOTRKED—EDEEIRLE 5T, ThZNOMRICHOT 3EIZEFKP 5 EELKITEH
BRIIICHNONTO2D00BIRTH S, 50, Fh3 I RREEEZEFTLELTE N IVFROREEIC
KIEFTIKEDHEEIC DV LD TZ DERERE T 5,

Hik  BrHKIIBWW (Biggers Whitten Whittingham) & L, #DERRICIZLIT D 5 B DK AR 77,
1 7KEK; IR ES M EREE D B RAERKE v,

2. A A UK 1.OKEKE A VA /R ABRHEBIG-10 1 A v 53 He3 48 LIERK L 72K
3. 1[EZEEK; 2044 VEHKEA 7+ 45 2B STILL -2 B2 448 L (K L 727K,

4. 3EFBK; 30 1EEBKELYHRZICCH T SBAHSR 7523 LBEF4AFic 2 BT - TE

127K,

5. IV QMEHIK; 204 A VYREIKEBARIYRT ) I 7y FEGEH/KELEREE <@ LIERK LK.

P EDIKITD W TKE D FHI S EAEIC OO TREBREZAE L, EEMICO OV TREREE I o<t 757

14— X DR L,

<V AROFIUI ICRE 723 F1 D 4:BHMfE~» RICPMSG 5~ 7.5 Bl % NS L 4885 #%ic HCG
5~ 7.5 B % [ERRICHES U CABEINFER 21T 5 L ICRO 10BN~ v 2 LEIES 4 HARE 2 RA57,
Feficfe (Vaginal Semen Plug) #5B» onc DAt~y 2 & L, B4 Day 1 & L, Day 1
i3 1 Rl %, Day 2icid 2 fafili %, Day 3icid 8#RMIEIE % = hZ 1 Flushing Method it &k DR
HRLUTHERICH Ui, BEERIT 4000l THREYT 74 Y Fic2#y b %2ED 37°C, 5% CO2 in air DFHT
BEBAITIS o7, HEHE o ZPBANLR < v R F -85 TobBAMSS T#i% L Expanded Blastocyst,
Hatched Blastocyst D¥|E% L7z,

BR: 1. KEOKZR ERALALZRKOBER
A F UBELEEZ SNBEEYICOL THERENE TS L, YBR (us /cm)
- 1 D& D ITKEKTIZ 190 ERBIRICK X 1ETH 505, 4 k&K 190.00
A vk, 1EEEK, 3EEBATEZNEN 06, 1.2, £ A v 3HIK 0.60

0.8 EAXHERBEDONIUD T2, Y QEBSIZKTIZ0.06 1[5 % & 7K 1.20
EHBITNS AT, THIZKEKDORK 300030 1,  1[EE 3 B % & 7k 0.80
BKD20 5D 1 icHE T 5, ®Ric, HEEMICOLTEK-1 * Y QK i
@ & 575 Chromatogram %87, B TFE®D ) Q@K T s(siemens)=U(Mho)=
ERCNSTEE -7 2805033 FEELHRE 2> TV 3, #z-1
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3EEBKTREHICERICREEE -0 &
I i A O EED E— 7 289 %Kk HPLC R &
720 1 [AIRBKTREHRICNEHEFEDOE —
7% 4, 1A MK TIRES & thRific CHROMATOGRAM
POFNE -2 %, £ L TKEKTRERIKC
EFICRERBE—27% 1AEDI, 5HD
Chromatogram % th# 4~ 5 &, /K@K, A
Uk E LT 1 EERKTRELLTE LJL
7K & 7k
DYy REFINBEKENICHY , 3EE == B
Bk & 3 ) QALK T A BN S Bk Al
AL d BIEE R STz,
\M‘)
2. U X REEED R
- v 2 1 fifafiRo R EERETEIER -20 X
5 iz Expanded Blastocyst ~DOFEEFRIT | Rk
3K, ) QEEMIKTIEE 51.5% , 52.0
% L EFBEBDH SN 5 foHHatched
INJECT
Blastocyst ~DFE, #Hicid Expanded
Blastocyst /> 5D Hatch RT3 15.2% & | 3EzEEK

36.0%, HIC 29.4% & 69.2% & = D73 EH UV 254 nm | ')Q*ﬂm

41/@@*

0.1AUFS ' i ]

L7 0 5 10 15 20 %5
TIME (min)

X -1
v U2 1 MBERERCREITKEDOEE
1 cell Embryos Fi12XICR?3
(F;; C3H2XC57BL )
}E)rgilrlyos %l);psatg%;(;ts (%) Eﬁatggecdysts (%) Hat./ Exp. %

KooE ok 34 6(17.6) 0C0 ) 0
£ # VAo 24 8 (133.3) 1(42) 12.5
1 [ % % k 27 7(25.9) 2( 7.4 28.6
3 [a] % & 7k 33 17 (51.5) 5 (15.2) 29.4
1Y) QK 25 13 (52.0) 9 (36.0) 69.2

Medium BWW (BSA 1mg/ml)
37°C 5% CO2 in air
FE BRI 3[a]
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RiIC= v Z 2 kRO E TI3E — 3 D& it Expanded Blastocyst ~NOFE LR TIIA 4 VA Hkh
53 QEMKICESLETEIEA SN o ohHatched Blastocyst $TAH 5 & 3 ) QiB#izkAS 34.2% &
OBV AE L, Hat./Exp. RTRZ0EFHE AL,

U R 2HMAMRERICKREZTKED EE
2 cell Embryos ICR2XICR &

%Ifl%ll";os %g%?ggff(sits (%) glitsctgic}l/sts (%) Hat./Exp. %
VS B/ 48 19 (39.6) 8 (16.7) 42.1
A A A3k 29 16 (55.2) 6 (20.7) 37.5
1 [0] 7% 4 7k 32 20 (62.5) 7(21.9) 35.0
3 [AlZ& & 7K 75 42 (56.0) 17 (22.7) 40.5
1) QK 38 21 (55.3) 13 (34.2) 61.9

Medium BWW (BSA 1mg/ml)
37°C 5% COq in air

FEROE  9(m
BIc~ 5 2 8 M -3
DEETREA-4DL i ~ U 2 8RR i RIX 3K E D
Expanded Blastocyst® 8 cell Embryos ICR®XICR?S
2 - ) 8 cell Expanded Hatched
TORFRKEKTPP Embryos Blastocysts(%) Blastocysts(%) Hat./Exp. %
4 %53, Hatched Blasto- 7K & /K 22 15 (68.2) 1( 4.5) 6.7
cyst ~DEEEDHat/ A4 vsk 16 15 (93.8) 3(18.8) 20.0
. ) i 1LEZER K 17 14 (82.4) 6 (35.3) 42.9
Exp. #TH 1EZEKLL SEER K 18 17 (94.4) 8 (44.4) 47.1
T3 ) QEMIkE THic 3 QiBAtizk 217 24 (88.9) 11 (40.7) 45.8
35 LD - Foe Medium BWW (BSA 1mg/ml)
37°C 5% CO2 in air
FEREIEK  5[E
*£—4

EE: 1. 5 EHOKDKEICE L TEEYIECICEEMIC OV TORRERE TS L, Bohicy ) QE
BKDE S TNV TSKTH - 1o
2. MIFKRETIER L7z 3EIZEBKIZ, HEEWRTA & VUK 1 BIZERK LD & A HISK Td 5 ZHH0YRE
L7ce COTEEH T ZGRICKZ2ZBBIETORDE, BE 17, kUA, BEXEOBELROMEMRIIES
SINEREREE S 12,
3. v URMEEFETII Expanded Blastocyst $ TORBEOVSBAED E L AZODRDERDISEL SN T3
B, SOlOEBL D LHOEKRE%Z % & Hatched Blastocyst ¥ THIET A LAEEHTH 3EEbhr,
4. & MAAZREROMERICOVTOLURDEIREL EZ 58, OAEKERIRT 2hE0 S T EIFIERIC
BHEGRETH B, SM0OFEKRID 1) QBEMAKIIREAEEDOKER VS L EOFEERSH O L 5712,

= 4 1§ —,
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Developmental Ability of the Model of Induced

Delayed Implantation in Mouse Blastocysts.

ARER - ZBHA K WBE - F L #

Harumi KUBO, Yuji ABE, Kotei RIN,
Susumu KATAYAMA

HHRFHE1ERABRZEEE

1st Department of Obstetrics & Gynecology, Toho
University School of Medicine

To study the developmental ability and protein synthesis of induced delayed implan—
tation, mouse blastocysts(D4) were cultured in the medium (BME+AA) with proteinase
inhibitors (NPGB+STI). Cell division is depressed in the culture which contains
proteinase inhibitors:Delayed blastocysts showed no increase in number after 5 days
culture. Mitotic figures were absent 120 hours after culture, On the other hand,
most of the blastocysts showed a substantial increase in number in the first few
days following the onset of delay. The DNA synthesis of nuclei in delayed blastocysts
were measured by autoradiography incorporating 3H—TdR, Although the incorporation rate
was 5 4+ 8cells/embryo(83+7%) on the first day of culture, it was decreased to
36+5(24+1%)on the 10th day of culture, Protein synthesis was measured with the
incorporation rate of 35S —methionine, The incorporation rate of delayed blastocysts
declined sharply on the 5 th day of culture( 1.6+ 0.4pmol “embryo, hr,) in contrast to
that of normal implanted blastocysts ( 2.5+0.3pmol “embryo,/hr, ). Qualitative change
in synthesized protein were estimated by SDS—PAGE. About 110 of the autoradio—
graphic bands on 1—D gel were observed in the 4th day blastocysts, and actin is the
major protein synthesized, located between 50,000 and 55,000 daltons. No differences
in these bands were seen between normal and delayed blastocysts. However, 2—D gels
showed that the qualitative patterns of protein synthesis of delayed embryos are
significantly different from those of normal implanted blastocysts. In delayed blasto—
cysts, trophoblastspecific spots varied versatile. The delayed blastocysts were trans—
ferred to recipients at 2.5 days of pseudopregnancy. Number of fetuses was decreased
(40%+17 or lower ) in the case of transfer of 5 and more days delayed embryos, though
most of 4 and 4.5 days embryos were developed to fetuses (70.8+12, 74.21t9).
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BHW: A YErEBY A ERMERBERI Gwatkins, R. B.LIC X o TEMFOT 17
ML O TAF=v, a4 vy vEREL, BENMELZHRMT2Z LicX ), RE7 BE, Bo#ESH
BIEL, ThoD7 I/7BREMITLICIVBERIEELHARLLLVWIRELD D, 1,
Sherman, M. 1., et al B7 HR—A%a—74v/FB2LickoT, ROBEELMEL,

7 2B, ThEDORBIEREZ 2 -7 v/ L TOAWERILICET &, BEELIPICHA LD BRI EE
LTLEDZ LERD T 5, HEOREASMERMERLMAAbE TR 2 HEIC LY, BIE
BEENEZY, HEAZ2SEAVEHBEBL TR, KELIREEL, trk7 52 FOBRE,

ICM®D 2 B (ectoderm, endoderm) XT3 Z L 2Rk, S0, ZohHE X 3BER
DERARB L UM RBREEC SV T, EFEEERB XU Sherman 5D HHIC X5 BHEMR L HEL,
FEEBIDETE I T 2B AENCEEL, SOCELEREZBHE TS Z itk ), BKEKXK,
FAER & AR BV TBIEL &,

FHik: REOEI ICRRM~Y A 2Hvwk, PMS 51U, 488f#%, HCG 51U KK X
5 BPFIRALER, BN BREy — oIz Ah, BARBS®, BREREZIREFE 1A (D) L
oo BLIZ D DITPRFED 5 flushing & D EURL 72, BEHIICIZBIEAS — 7 1 ( BME+AA)4) Iz
1 0 %4-RRfFimiE 2 3ML I d 0 2 EABRKE L,

EESMERRERIIES 5 AMEHE L 2L <, p—nitrophenol-p—guanidino benzo—
ate (NPGB) X dimethyl sulforide (DMSO)FiZ1 0 mMEEIZHEME, 72 Soybean
trypsin inhibitor (STI, type 1) BME+AAWK 1m/mé (W,/V) BERL, &4REBK
Lo SHOREABBRL, 4« RKEBEL0 M, X0 350a7,/m & L THERTCHEN
L7, '

Wi B RAEHE I Da & 0 Dos ¥ THML, < 0f0.5 D ( 1 2858 M CBEER & - .
recipients XA RBEMBREC L 25K (D2s ) 2/FBRRE I L 4 ETOFRL, Bz
hZhKB 5 ET>, MEE 1 0, FEABM(McLaren'69) Lk, REEBRZLXES5 @T
2fTv, BKREK, ERE, BIAE, REHRELR L %, EREEOH B RHEBERET CBEL

ZoftoBEk . MBEKETE Tarkowski B &MV e, DNAAKEEHIEC X 10 %Ci (3H) -
TdR &M VA ¥ ¥ /c autoradiograph ZfFBIL 7o, EHAKEEDOTEIC X L— (35 S) methionine
% tracer L LT, TCA ARSBERBIBAF A= VORI RAREEY VFU—Y 3 YAY VE —
THBL, Fic, RV T727IVA7 I FPA2RTERKBEC & - TEAGRED BENE(LEZBEL
oo T BDHEFIHICFHERL 2,

BR. REERMREEPI 2% R0ARREF TIEI De.s £ CEHBRIICHEML, Th LK, H
R0 T 2%, ERENHEMERZES ) 57, —F, NPGB: STIMIC & 2B Ds
T CRERNEMERZRLLY, Zo#H, DL AEAIHEALERL 2,

KIZNPGB: STIHIC & 5 BHEED DNAAREEE, Da T 5418/ FE(83L£7%) DEICHY
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RHEBBD bNed’, Des TR45+3(31+5%) eBA L, —FH, BAAREEICBEL Tk BIiE
FRix Ds ¥ CHEMA MMM ( 2.5+ 0.3 pmol /embryohr.) ZRL, NBHLEEL THA LE
ERO b olo LrL, DKL/ 2 L 2BIC/ETL, Do TiX 1.6+ 0.4 pmol “embryo,/hr.)
EXBEICHEL THAEZE (PC001) 2% ®, D11 TiX 0.6 0.3 pmol /embryo/hr.i27 57z,
SDS—PAGER L 3—KRTESKB TR 744 FOMW. 21X 10°—1x10° &H®icHAL, &
F110DA Y FHRBRESHh, EER, BERBCEABEOEZRIRD bhizdr o7, L2L, 2K
TWRBTIRFZ 4 300D RFEA FAHEy MICHBEL, 6 DD F ek 7 FA b Specific ARYRT
24 FVRIEFER (A) TRERL
radioactive spots (B2=H
) &L TRD S, BER
(B) Tidweakly radioactive
THY, brART7SAPEIBIT B
ARECENELLED bhi,
L»L, ICM—specifick7
24 F(EBERBD) REFHKT
strong radioactive Th o7
0, B Tikweakly radio—
active 'Ci)‘vok.(gﬁl Do
—77, EBERET, &4,
45, 5, 55, 6, 6.5HF®D
PaFE ERE (m+S.E.)TR%Z
hEhn708+12,742+9,40
+17, 6.9+5, 0.2+0, 0% &
29, Ds X VRFE O BB 2R
YRR bz, £, B,
Diz.s TORMFERERKRIZ 7.5 &
0.4mm (D4& 4.5), 7.2+ 0.6mn
(D5 &5.5), 7.3+0.2(Ds6 &
6.5 ) LIETHEHRETH o7, B
B (Ds & 4.5 ) LU EBEZIR OO N oo BERECRERMAMPRILIBES h,
B—FERBRTHEBO/RR, £k, RIBRCH 2 L Bbhi,

E8. REHLEOBABR CRERT 22 L BREHbIc L 5T, LAEML R D, DRNE
KEBEXRZTHAB LRI Z, Z2ooBH TIBREN LSO TH 5, §E, Brxix~v ARRKED
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AVErPBEREABNC 2V —AT2BICL- T, HBRERKBEETVEFHRL, Z0EER
DEREE, BEKORE, SEEERFL ko BEBIEIC XY, MIREMEIAFHEhI LI Z X
MR DELMERERRCNT 2HEBRE L DN D, TOAPORART I/ BRIUF Y
VEXNTBETAV P —TFOMYVRB <= —-2 LT, EEROKE, BAGRRCO>VWIEERKE
DHEBBRHEA A, TOKE, BEEEEEKODNAGRROETAR DN, Sbic, B OERE
NDETLDNAARECPETIRIZ2 ARBRMOThBRD SN, £z, MOMBHEMEDE TS Do
HIOVB-TL B b, BREEZFCISDNAAKEDCETHEELLAY, MAAEAEKE
W &g, MREEEZNEHT LEbNh53, £/, BEEROKER)» b3 BR, EAARE MH &

N5Xy, o LRHDs b, BEBEISRRECHBES22ZLARREh, MEFBRSIESE
EhdZ R Eh,

ke

1) Gwatkins, R.B.L. : Nutritional requirements for post—blastocysts devel—
opment in the mouse. Int.J. Fert., 14 : 101, 1969

2) Sherman, M.I.: Implantation of mouse blastocysts in vitro. In Methods
in Mammalian Reproduction, (ed.D.Daniel ), 247. Academic press, N.Y.,
1978 ) .

3) Kubo, H., Spindle, A.I. and Pedersen, R.A. ! Inhibition of mouse blas—
tocysts attachment and outgrowth by protease inhibitors. J. Exp,
Zool., 216 : 445, 1981

4) Spindle, A.I. : An improved culture medium for mouse blastocysts.

In vitro, 16 : 669, 1980
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Blocking Effect of Monoclonal Antibodies to Hamster
Oocytes on In Vitro Fertilization in Hamster

HHE RHZZ, FlUlE—- BEY=
Minoru SHIGETA, Takayuki MATSUDA, Koji KOYAMA & Shinzo ISOJIMA

EHENRKEERAMNZHRE

Department of Obstetrics & Gynecology, Hyogo Medical College

Immunological inhibition of fertilization was demonstrated by conventional anti-
body to zona pellucida (Z.P.) in different species of animals, but the mechanism of
its effect has not been well defined. In this study, we have established monoclonal
antibodies (Mabs) against hamster eggs and analysed their blocking effects on ferti-
lization in vitro in hamster. One of the Mabs to hamster Z.P. (GHO-11) impaired the
fertilization of denuded eggs but not zona free eggs. On the other hand, these Mabs
to egg plasma membrane (GHO-4,8,13) impaired both denuded and zona free eggs. From
these results, it possibly be assumed that antigen epitopes recognized by these Mabs
are associated or closely located to sperm receptors in the surface of Z.P. or egg
plasma membrane.

E: WAPYZHAZoHAGEEE o . WHRBERCEHBRESEEHORTED. 28T
REOHEIERY, BRFOADEELFEH EH - TV 3, MPAKRINEZEHHRECITHEERY
I L ET R —DHFERNEEIN, —H, L b ONLRR2 - TR SEFZHEVHEBEIETCE
HERGCEKFTIEEbA TV IR, FMa#HrrchlRriv. KERTR, ChBEFLE
FE—-—OEEL, EHHERKICOMA2EM L LT, WHBRBERCEHG I dT2E2, 7054 —
Wik (Mab) 2 LN AN GBRUNSIGHEOZHB ST I2EELHRFT L,

Ji¥E: B #Golden HamsterdBEE A E YV 2 — b (5ng) #2704 v P 7V a2V b EHE
Balb/eww R B L, LMWL~ 2 ZNyeloma cell line (P3U1) % EiE XK - T M fam
4 . HAT selection, cloning% 47\, ~ A X2 —JMRIE R IEBH w5t + 2 Mab 2 ES L
725" Mab screening RUMBEHRIORE R AL 22 — RO M ARBECHT 58ER
FEEHY, BHEEYOBRERCRI YR, Sy b, T2, b bR TIEXSGEERAY
2o NARR—@in vitroZEEKRIZ, PNS-hCC & T @BBER MM L 72~ & 2 2 — IR UR 12 gk
A 22 -Gl 2R T #Znodified Tyrode % © 5 Beffipreincubate L capacitateX 472
#%. inseminationL CO2 incubator NIX THHE®H., EELEE2TVESEOEELAHEL.
MR: 6HoMab N, 2 (GHO-4RU8) I BEWH LI KJG L. 3 # (GHO-11,26 KL vr27
) BT L DAL, Mod 1 #(GHO-13) R IB &M & D ARG L 72. GHO-8 &~ b X & —fF, f,
Bt RIG LA MRRARGHEEZZD LD 57, GHO-112 13izmouse RSN > KIGT
DB Ty b TERVE PRBERIRGERIBED s, B, "LARE—ZHEBRF2H
B L Td TN BHGH0-11, 13 RGH AR L 72, GHO-4 22K c R RIGHENABE L. GH
0-BREDEFHERED b, in vitrod ZHER~0HNGoFE . WrMRRENCHEL
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RIGE 784, GHO-8, 11, 13 TRVIFNIMNBRELSERQETAED SN, GHO-
4, 28, 27 BHE TR A&7t (K1), —F., BHHEBREWCHEL2KIG I E843. GHO-
4, 8, 13K TRAZTEAL2WKMHEIEL 722, GHO-11Z3EEBA2E T h-7- (K2) .

(K1) NLZAG-BEMRCHTIANLZI-B (£ 2) \LRY—RRRMBICHTBH/A LR Y —5D

B—oO- HBOEE HB—on— oy
— BEMRREREAVT — — BRI EMEB T —

FNL RS —5B BHBE WAnzy—58 | MFREWY | BFEAREK
7 & EREH ———M (ZH=R) W T (%) %A 0B (%)
s 5 2/ 51 (3.9 % 95 I % /5 (0%) /5 (0%)
E¥ 7 83/101 (82.2) E%mn 9/9  (100%) 6/9 (66.7%)
GHO- 4 3 95739 (BAAY bt ol s
GHO-8 3 12/ 40 (30.0) GHO-4 3/18 (16.7%)* 0/18 (0%) *

GHO-8 5/19 (26.3%) * 0/19 (0%) *
GHO- 18/ 64 (28.1
G;” 4 zémzws GHO-11 16/16 (100%). 9/16 (56.3%)
i 5 : GHO-13 6/13 (46.29%) * |  0/13 (0%)*
GHO-26 2 17/ 29 (58.6)
GHO-27 2 20/ 29 (70.0) #*P <0.01 (X* test)

EZ: HNEHAFEACCLIZRHRMEOAARF L VTR, BT Lt F 2 -+ aHike
L2 TLBEHBTLOMAMEEL, v 2 - i ET2HEECH T 3HBbRrLYVHARIN
BIERE (steric hindrance) S L ARAMEELNEIBLNE. w7 ARBVCHBEHSH
KWLM EEAD [CcRFEDHLNEIN Fb)TtlRADLARZ VI 205, BREDOHBH

WHEOPFRRET LV 72—k T2 HBbRazhT RV EHEEIALD, LoLars

TAEHHRHTE bk BT, HEENH 7 2B HENd BNHE L R THHEERER 2R

DL, HEAXA A2 LD TMabZBOMBEEEFA LT RLCHEAREZ LI B -7

H,RATZWERAR NbDFTALRE—BRERIETE DDV TALRE—DZHEBER

AERATZER, Mab KT TR ECCEERT, B2HABEMANLZDLSEBEAADLN

7wHEGL XH, SEALRE R L THERL b O THEBEE - 0 ARG T BGH0-1113

Mab DA TZHBEEZRLAEAESZR, BFL 272 —-XRiBch i+ 35 ELE(epitope) #

RBLTVI2HNBERHFELETIEERLTVE, F Lt 2 —RESEENERHRLEILND

e®d, TURBHFTEL BRI TACH-11B L 72— 0S5 XY REGLABTF LS R —iFE

HilH L (epitope) ARHBL TV 2THEBEREFE VL EIDONE., T EHSERETANERE

e MAETI2HACLEVORBALELER SN B2, 3MDNab (GHO-4,8,13) 28k =5

HEZFEAEZRLELEVSHER, chbnMab NAB T 2EMEME Lo EHE (epitope) (2%

TeoMARGRES LTy 2T HEERNEG V.

Xmk 1. Shigeta, M., Watanabe, T., Maruyama, S., Koyama, K. and Isojima, S.; Sperm
immobilizing monoclonal antibocﬁ to human seminal plasma antigens. Clin. Exp.
Immunol. 42:458, 1980.

2. Tsunoda, Y., Sugie, T., Mori, J., Isojima, S. and Koyama, K.: Effect of
purified zona atibody on fertilization in the mouse. J. Exp. Zool. 271:103,
1981.

3. Isojima, S., Koyama, K., Hasegawa, A., Tsunoda, A. and Hanada, A.; Monoclo-
nal antibodies to porcine zona pellucida antigens and their inhibitory effects
on fertilization. J. Reprod. Imﬁlunol. 6:77, 1984.
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Effects of sperm immobilizing antibodies on zona

penetration test

BEAHM— s HHEMFE - FHE— &K ZER

Shinichi TSUKUI, Aisaku FUKUDA,
Yoichi NODA and Takahide MORI

FERF R IMAR FER R HE

Department of Obstetrics and Gynecology, Fac.of Med. Kyoto Univ.

The effects of sperm immobilizing antibodies (SIA) on human sperm penetration of
human zona pellucida were assessed by in vitro zona penetration test. Sera from infertile
women were screened for SIA by sperm immobilization test. Human zonae pellucidae were
prepared from human oocytes stored in highly concentrated salt solution for zona penetra-
tion test. The penetrating ability of sperm that were preincubated in mBWW medium
containing 7.5% SIA positive serum was inhibited as compared with sperm that were

preincubated in the same medium containing 75% SIA negative serum.

#E AFERRAHATRACE I 2 FIUR, &0 DI REFAFLIADOERIH L SN TV B4,
DEFEDBIRIC BT BEME, BEARHELLANE W, SEF AL, FFARELIUAH SR D@2 i RITT (EH
RIS HHEMNT, in vitro I THREEEVARDICRE Lo e Ml L, ¥ FARELiuAREmE UT
PRI & &89 BIOEFABTUABHINE (U TEBHEMEE L3 i TRE L e MEFERWT, &
HHEERREITIE - 1,

FHiE L FIANEARERT O BE X DB MiEicN LETABLEBR 2TV, B FARE kD=2 —
=V TEITIS ot RICFEBEOFMIIC TR LAME LD, BHEORIEAEE/2 LT MRBIZ R E
L. BEOERHRD SNiti»- 104 SEEEREAK IR Lz, —4 healthy donor X DB o074
% ERICTH L, layering method iz & 0 7.5% MM F 7235 ME 42 & mBWWiEHIC swim
up S/ EFERIFETAHY, sperm suspension Z{E&I L 7z, _EZID sperm suspension Z W,
RPMYF 4oy vafic300ul @ spot ZERL, € INEBEEFARTICRESNIIIEZEAL, 37°C,

i55'__
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5% COz in air ICTUAREREE L7, NIEERK TR, w1 7o~y MCT3MEEEL, / v Vv2+—#
ST EsEaMEEIc T, BHEMNER TG LUHPEICRED SN2 BB THAEBEE L 7.

F&R : Table licRd £ Hic, 3EDEREE L, control 375H LRMEIMB IC TUE Lt FOESE,
TANTHINEICH @B T2 ROt U, BHMEIc TUE L ToEEaE, BEEETEE -7 B0k
M otc, FIoBEWABRMER FRICE LTS, BHMEIC TLE LIRS & LT, B O Lg
&, BOEREYD Shi

Table 1 EFFECTS OF SPERM-IMMOBILIZING ANTIBODIES ON ZONA PENETRATION TEST

Experiment 1 Experiment 2 Experiment 3
(Jlii)e Slso gilgzgir?géis No.of sperm No.of sperm | No.of sperm  No.of sperm | No.of sperm No. of sperm
attached penetrated | attached penetrated | attached penetrated
Control 578 4
75 7.7 Unexplained 309 0
26 2.5 Unexplained 275 0
Control 533 1
75 7.7 Unexplained 147 0
75 7.7 Unexplained 152 0
Control 402 6
Control 295 4
Sperm concentration 5x10%ml 2x108/ml 12x10%/ml

<;%>&bu,E%Eﬁﬁﬁﬁ¢mﬁﬁbtm%mwttrmvmnﬁﬁ%T,ﬁ?@@%%g@ﬁgé
%éjﬁ&‘f Lo S oI FABLRAEBHINEOGFAT T, BToBHHEBSHESINIHAREBME L 12,
ZOREER, EREIDEL LTHEMKTT, BToBREEL /5T L5 b T FREMLTIASL, Z
FER 2 D b DICBIS T 5 AlREME Y < RIE S 117,

EEH »

L EwiE=, GHEfE—E, EHH=, SREE, BEE=  EROK T ABLAR Lz DERIGH.
HEmE, 31 :1906, 1979.

2. Yanagimachi, R., Lopata, A.,, Odom, C.B., Mahi C.A. and Nicolson, C.L.:
Penetration of biologic characteristics of zona pellucida in highly concentrated salt

solution : The use of salt-stored eggs for assessing the fertilizing capacity of

spermatozoa. Fertil. Steril. 35 :562, 1979.
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Studies of non—freezing storacge

for short term on embryos

HRaAE SUE—  ER W EAHEBEX
Hiroeki SAHARA, Kiichi KANAYAMA, Tuyoshi ENDO and Yuzi SAKUMA

HAARZEREZHRESRAMEHRE
Department of Veterinary Physiology, College of Agriculture &

Veterinary Medicine, Nihon University, Fujisawa 252, Japan

Short term non-freezing storage of rabbit embryo was studied. Superovulation was
induced by PMSG or FSH. Then,the oviduct and uterus were irrigated to obtain embryos.

Obtained embryos were stored at 5~8°C in the storage medium which was 3.5 % gelatine
solution containing 33 % rabbit serum. All of 8~16 cell , which had been storaged for 84
hrs , developed to blastocysts. In the storage for 96 hrs about 50 ¥ of them developed
and for 240 hrs about 20 $ of them developed respectively.

R REOUBRHAEENL LTHEBRESNEIEAZH I X2 Y, kI YORBHEIC
BT 32 OEAMHBABERBEH., ~BICYRZIhBZEIDR-TEE, ROREFIIKELT. B
HRELHNHL LEBREEFENRLXI, 99 X¥RLOEREYTRIL. Y. VYE¥RLEDHK
BTHERREOBHICE> TEFIBOLINZIDIICRY., REOEBHEIAHICHREIHhD LI
BRoTETWS., LAL. BREZEELREEBHOBRM L RELBEILETHY., 204
Y. BREBERY., TERBERPFIAREELOMEIBREZAT VS, ATERBICEIT 2HHIL.
HE. UAHBRIBRBRTEZOTHEOERERERIED TRENICEYLRREHAETHIHN. B
BHICAWAIHIE, RIBHEAREEZH. UNrDBRTEIRLILABTH-T. BBHEOEHR
BERAECELTULDEREEINDBELRZA RV, 9YOHAIE3IATHY SAUNORESE
DRHAPBBEICRS>TEE, EESIR. YYORBHEADIEARXENELT,. Y9 ¥OBREAWT
JERMBBREF B ODVWTRFLE.

e RS, KE2.4-3.0ksDRBMY ¥ T, PMSG50IU* O#RA—EAH. PM,
SG100IU ETFT—EEM. X FSH1AUX1H2E 3 HMAENL. XK. HCGS50IU #ik
WNES TRIEBIL B2 WE. R Dcell stageld. 2 ~4cellidZEI#30hrs., 8~16
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Survival of Rabbit embryos on non-freezing storage
celllf45hrs. Morula

Storage time Cell stage No.of No.of

R70hrsIC R, 75 (hr) at storage embryos cultured embyos %
LA L TRRLE. to blastocyt

AL L 0% DIk 48 8—16 20 20 100
WIERRMEY S 72 8—-16 36 36 100
TCM199%@W 84 8—16 26 25 96. 2
2. WEREBRET 96 8—16 33 16 48. 5
AR Y BE Y 120 8—16 17 10 58. 8
LE3. 5%E3F 144 8—-16 25 12 48.0
BB IFEERR 168 8—186 20 7 35. 0
mifE2: LIRS 192 8-16 20 8 40.0
LEkbDEAVE. 216 8—16 20 1 5.0
AT, St 240 8-16 20 4 20. 0
L5 ~8CH¥HHE

KBL24~240hrs REFELE. RERICRVELERIE. 30%IEMEREMBFELEFLTCM
19915 0IU/nlDdR=VY ViRINFERBT2E%HF L. KBPHLACBHTI HMBERL .
BOEFHEITIHERBADRE: D - THE L =,

KR EORFERBMIL. Table IRFT KT, 8~ 1 6cellifiL 8 4hrsx TRHIAF M.
96hrsTIE5 0O %RiRICETUL. ThUBKRLICETL. 24 0hrsTiE20%THok. 2~4
cellBDHEIE. 7 2hrsTB6 0 %ICE TR LA, Morulaf D p#&E 1 2 OhrsT 8 O % itk TH > T.
2~4. 8~16celliliRBLAMRVEBEEIFENZ ARSI ChoEFERERET 2
HDBHLT. TOEAERERFLTVWS. BORFICE L T, Chang(1947) ,Hafez(1961)° D&
A Y. Hughes(1982)* Bk, Morulaf% 4 CTHREL. THHMTT76%. 1O0HMT15%D4E
FHEREDTHY., THHOREFEREBH UL T4 4% DEFEBT VWS, Mk(1983)° ik, oY
(DMorula,BlastocystD % PBS 35COHEAARGH TCHIHNERR URME 2 ~ 9hrsiCBHE
LT3, 146OBEBHMLT7 3M(63.27T8) DEFEB/TV S,

B, ZEF03REHEBEROBROEFESLEE. BBHW X VRHPTHY ., SHRELRERE.
cell stage, WM. BB R LI OV THRHERA TV S,

EER

1) #AMBR, SILE—, K X, MRERE, EEFK. (1983) PMS GOBIREHICEX
ZRROBUHHFRIHETIME 1. —FHHRSRORF - BHAESRE, 28, 221-224,

2) Chang,M.C. (1947) Normal Development of Fertilized Rabbit Ova Stored at Low
Temprature for Several Days. Nature, 159, 602,

3) Hafez,E.S.E. (1961) Storage of Rabbit Ova in Gelled Media at 10°C. J. Reprod.
Fertil., 2, 163-178.

4) Hughes,M.A. and Anderson,G,.B.(1982) Short-Term Storage of Rabbit Embryos at 4°C.
Theriogenology, 18, 3, 275-282.

5 /IHRERE,GBFB,EUE—,UH B, HEH—, EAMBR. (1980) RE -WEEL DR
SEEROBHICET S, =0HIR. HRB&E®, 28, 1, 19-22,
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Survival of Mouse Embryos Frozen to —196°C by a Two-Step Procedure

with Reference to Preliminary Freezing Temperatures and Cryoprotectants
BEAR T-EARAEY-AHBERE

Hajime MIYAMOTO, Yohei MIYAMOTO and Takehiko ISHIBASHI

AR R R G A R E =

Laboratory of Functional Anatomy of Farm Animals, Faculty of Agriculture, Kyoto University, Kyoto

Mouse embryos were frozen by the two-step procedure in the presence of 2 M glycerol of 2 M DMSO and thawed
rapidly. Em_bryos were transferred to constant temperature baths at -10~-79°C and held at that temperature for 20
min before being plunged directly into liquid nitrogen. The higher survival rates for morulae were obtained when frozen
to -196°C folloWing preliminary freezing at -30~-60°C with glycerol (68~76%) and at -10°C with DMSO (59%).
In the presence of DMSO, 21% of 4-cell embryos survived after transfer to -196°C from -10°C but 2-cell embryos

did not survive freezing with glycerol or DMSO.

#¥E . 197241 Whittinghamb 12 & > TER S W WHLEWIE O BREEFEEZ, 5 Bi#RMcER L,
EBUNEPRE L OREEOHRAFIFICIEA S AT 5, 4P, SEOBWIIEDOFERFITIL, BB 2nEE
BE(0.2~0.8°C/4y) L BMERHEEE (4~25°C/%y ) BBRAShz, Zhicxt LGRS, — 30 ~— 40 °C & THRED
HUIBY v 7N EREER (LN) ~BELD D, =30 CHEDNT A a—"23Dn—T79CoBKREF (7
A 2R IV EEEEALT, ZOBE I —ERMBERIC LN ~RETS L) Wb 5 2 BRERREEIC
Lo THFBEL TS, Ba38~40CHRKPTEFMBETHE 2L VEWEFEESHETE 22 Ll LR
-7z,

FE D 2 BeBEBRARE A I RS RIEA SO D TS TH Y, HREPTERF EN, BifiRmFE#SRELEL LN
e EORFT D 505, BBEREEICHAEFEIRRBE LW IO EREDH D,

2 BRREBRFEHEIC R W T, PIRGRIRE (B4 LN~BET 2Bl —ReR IR IR 3 2 REE ), REWHE, IE
DFEEBRE I ENFREBR O~ U AROAFHCB LETREBERFTL, 2BERERBECL > TRRO 72RO
EFEHERZO N DHEEEEHO T 2O EERE T 12,
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Bk 4~6B#DO ICRAME~Y 2IC5~12iuPPMSGR L UHC G * 48 BRI CHEENEER L,
FROWE L FRL &7, HC GHEESH D48 ~50, 56 ~ 60 3 & U876 ~ 80 BEfEI#%I1Z#51E Dulbecco U » Ee#E®K (P B
S)CAAREZEMRL T, ThEh 2MIME, 4MIKES & OREREZRR L, 0.1nloPBS &t #5 2 R
BREICHEMICER 2 RE 10~ 24T ANT, 0°C TV £V v ERBVAFAALT+ %44 F(DMSO) &
HLPBS %, 0.075ml #2105 ME T 2ERML, BKEBEL 2M & L, RIRE T 10 HEOEH 21T - 7<%,
—7CTHKLSFBICY v 7L EEHERE LT,

EBR 1 TR, THEERR 2 BB OREROEFHCRB IETHEBLERIM Lz, T4bL, 7+
VEETTiR—40°CT, DMSOBFET TH—10°C TEAER 5~ 900 DT HEMEEITV, ZORLN~B
B’L,

EBR 2 T, HMED PREREIRE D 2 BEEREREOROEFEICB X ETEBLHO T BRI, —10~
—79 CORERT, 10CHIENT b a—nrs 2 ERL, <hbEBOEE T205 Mo THR%Ic LN ~8
BEL.

LN fic 1 BEfiD & 3 B RIERES, ¥ A% 40°C PRAF TR E 9 L TRasRfE (450 ~ 500°C/4y 5 — 70
~—10C) L7c. =T CRMIEE &Y, 2 MREWE (/Y1) o £72iEDMS0) L 0.5My a&HN PBS
ZBL, 3DBICOSMY alERaNPPBSCBL, L3R CEHHERPBSC2EI%K®HE L, ThHDRR
kRN AFERIEBNTIER L o, BREBEOROREBRBECIUT, 40~ 72 RERTiE%1% & PRI F84 LIz iE
EEFREAE LIz, F—EBRE2~4E<VIRLTIT- 7,

BFER: 7V VU FEETORER (32~5118) #—40°C T5, 10, 20, 30, 60, 90 Y FHEKEHZIC LN~
B Lol SOEFRIE, ThENSS, 89, 74, 68, 71, 61%ThH Y, DMSOFEHETT, — 10°C CREFMITH
Bfs Lic L E0EHFERE, ThEN50, 68, 53, 50, 42, 53% Th - Iz,

2MZ7 Y+ Y v E7iZ2 MDMSO DFEET T, —196°C~ 2 BEREHRS L B4 7% Table 1 (&R LTz, &
Ut Y VFEEFT—10~—79COVT RO FHEFRNRED) S - 196 C~BHLTH, 2HMAERITT < TERL
Too ZHICH LTRERE, —10~—79CoNFTho TR FEFERE CORIKRICKIT 2EFENLEE L,
— 30 ~— 60 COTHEAEREDH— 196 C~DABIC L > THREBOEFE (68~76% ) Bz bhiz, ZhbiC
HA~RT—10(35%), —20 (41%), —70 (60%) 3L V—79°C (58 %) DTS RE TRERNEFMIMET
L7 (P<0.05),

2M DMSODHFET T, —10~—79COVFIO THEMBE 56248 L TH 2MEIIIEFTE 2dol,
AERIE DFEITIE, —10°C DOTBERERED 6 D AR T2l B DEFERNBZ b s, —20~—79COFHEK
FERE CEFR (0~ 12% ) iMET L7z, ZhbORICHK~, HREROEFERIIWTHO FHEREEICENTY
B o T, —10°C PTRERIRE TRER O R OEFER (59%) hixbhilc. —20°COTHERERE TEFR
(34%) MET L (p<0.01), —30~—70C OFiHARE CEFR(6~12%) NI LIEFTLEZR (p<
0.01), —79°C TIRAEFR(27%) "EFHL e-7c,

EE D HEORLLFERZ, FEBETOMBEAKENERE X VRBEER COZhLOREL BT
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Table 1. Survival of mouse embryos when frozen abruptly to —196°C
after preliminary freezing for 20 min at the temperatures indicated
in the presence of 2 M glycerol or 2 M DMSO

% Survival

2 M glycerol 2 M DMSO
Temperature drop

(°c) 2-cell Morula 2-cell 4-cell Morula
-10 —> -196 0 (34) 35 (66) 0 (41) 21 (58) 59 (75)
-20 —> -196 —_— 41 (46) 0 (33) 12 (66) 34 (68)
-30 —> -196 0 (38) 73 (66) 0 (28) 5 (44) 12 (66)
—40 —> -196 0 (42) 76 (67) —_ 2 (49) 9 (55)
—50 —> -196 0 (33) 68 (57) 0 (35) 1 (38) 6 (62)
—60 ——> —-196 —_ 72 (71) e 0 (46) 7 (57)
-70 ——> -196 0 (27) 60 (57) 0 (32) 3 (37) 8 (53)
-79 —> -196 0 (35) 58 (71) 0 (45) 8 (51) 27 (66)

The value in parentheses represents the number of embryos recovered
after thawing.

HBEVDRTNSY, 2 BYBERE S MR ICTEET 2 K 2 BIE L8R £ 72700 0%, — 40°C ITBHBAA
BICLN ~28 Lic~ v A REARERIAES 5 &, RNIOKBOTFET 52 L0 BEREhTwED, DMSO £/ 2 Y
) UFET T2 BRERRS Lic~ v 2 R & S0R@IE T 5 LI WAETEN 2 b 7o, (E8RE CIRImIZAFETE
750 7 RERAR I L~ TR ME D 5 72 %7, BB RAR TR OAETENME <, SUBRAR T 028 W AT
ABNBEND) G DWEL, KO 2BIEHEIC L > THIIAKESEREhZ LA R LTV 3,
Wk, =v ¥, vV r 0y o Y & 2 BRI T 5 S Vo FREREE L LT, —20~—30°C A
—T79CHANBRTER, AERTAONIEBIC X > T, ZHSLUAND FRHERIRE b~ v 2 IR EER
KR DAFRENEEETEEZEBHL LIRS T, ZOBRE, BRO~ Y 2ROEFMEN 2 &I 5 T ikt
BB, 2MZ )+ ) UAFFETF TIE —30~—60°C, 2M DMSOBFEFTIE—10°C TH Y, MERHICIIZEAZED Hhic,
1M DMSO H D~ v A RKZFEII & AREHBENT B L, —10, —20, —30H L V—40°C iz v\ TINLHRERTO
ERIPERE D97 ~100, 67, 62% LU57 BICWFELY, 1LAMZ V&Y v how o iRl ERaHIT5 &,
—7, —16, =21 BX VP —37°C TRV THRAOEFHEKED 74, 64, 66 3L V58% Th-1"), thbbZ
NODOME(H8) 2BEIL L &, —10°C TRERTOER 72 b OOERICH R TIZE A LU L 7 Wi ki b
FTHRIEN S Z BICF ERVOT, ZORE TRIFIELAEBASATHARNE Bbh s, AERT, 7Vt
U UFTET T —30 ~—60°C D FHEFIERE CREBOEFEMMAION O, Zhb ORER T~ v 2 ER
BT BUREh, 2oBOGHICE > THHBAKE®IEEA RSN > klcv EBbh b, Zhicx
LT, DMSOFFFET TRBAD R+ 57— 10°C O fBkERE TR OATFIENS 2 b s, < OB Iz S0
THESBOFENLETH 5,

REBBHIC L >T, <7 20 LRIKIE & 2 MIRNE i LB i WAE FEE AR S e, —h, AR 2 By
BREE TR, RERBAERTTE20 2 MIIRIZFEIR Uic, 2 BREBRSEE BB B BRIl K 0 72 0 o R A3
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Viability Assessment of Frozen—- Thawed Mouse Blastocysts

(DAPD —Fluorescence Test
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Abstract

Detection of dead cells in frozen-thawed mouse blastocysts was
done on embryos stained with DAPI under the fluorescence microscope.
Embryos classified as morphologically good under the light microscope
had siénificantly less dead cells and higher developmental potential
than the fair and poor embryos. The developmental potential of the
good embryos decreased as the number of dead cells increased (P<0.0l).
Only 7.1% of the good embryos which had more than 5 dead cells per
embryo developed to expanded blastocysts. These results suggest that
the DAPI-fluorescence test can be used as a method of culling frozen-
thawed embryos which contain a large number of dead cells and have

low developmental potential.

Introduction

Inaccurate culling of non-viable embryos has been a major cause
of low successful rate with the transfer of frozen-thawed embryos in
farm animals. Frozen-thawed embryos usually contain dead cells. It
has been suggested that the proportions of dead cells in an embryo
could affect its viabilityl). In the present study DAPI was used to
detect dead cells in frozen-thawed mouse blastocysts and the relaticn-
ship between the number of dead cells and the viability of the

embryos was examined.
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Materials and Methods

Female Slc:ddY mice, 4-5 weeks of age, were induced to super-
ovulate by 5 IU PMSG and 5 IU HCG given 48 hours apart. They were
paired with male of the same strain immediately after the injection
of HCG. Blastocysts were flushed from the excised uteri about 90
hours post-HCG with Dulbecco's phosphate-buffered saline (PBS).

The blastocysts were transferred through increasing concerntrations
of DMSO in PBS supplemented with 20% calf serum (0.5M, 10 min; 1.0M,
10 min; 1.5M, 20 min), and loaded into 0.25 ml straws. The straws
were placed in a programmable freezer (Cryoembryo-SP, Hoxan) and
cooled to -6°C at -1°C/min. Seeding was induced at -6°C and the
straws were cooled further to -40°C at -0.5°C/min before they were
plunged into liquid nitrogen. Thawing was carried out in warm water
at 37°C. DMSO was diluted out of the embryos in a step~wise manner.

The frozen-thawed blastocysts were examined under the light
microscope and grouped into apparently good, fair and poor embryos
by their gross morphology. They were then incubated with 10 pg/ml
DAPI for 1 minute and examined under a reflected-light fluorescence
microscope. Dead cells with fluoresced nuclei were counted. The
embryos were cultured in microdrops of BMOC-3 medium in humidified
air with 5% Co,.

Results

Nuclei of dead cells fluoresced bright yellow under the
fluorescence microscope. Even dead cells that overlapped with the
embryo proper were easily detected. Morphologically good embryos
had significantly fewer dead cells than the fair and poor embryos
(P<0.001) (Table 1). However, some good embryos which appeared to
have only slight degeneration were found to contain as many as 10-14
dead cells.

The percentage of good embryos that developed to expanded
blastocysts after 24 hours of in vitro culture was 70.8%. None of
the embryos in the fair and poor groups developed to expanded
blastocysts (Table 1). However, some degree of re-expansion of the
blastocoele did occur in 6 out of 19 fair embryos. Development to
disorganised cell masses with vesicles or complete degeneration

occured in all the other embryos.
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Developmental potential of morphologically good embryos that
were further classified into 4 groups according to the number of
dead cells per embryo was found to decrease as the number of dead
cells increased (P<0.01). Embryos which contained more than 5 dead

cells had very low developmental potential (Table 2).

Table 1 Number of dead cells:and developmental potential
of frozen-thawed mouse blastocysts

Gross No. of embryos Average no. of No. & (%) developed to
morphology examined dead cells expanded blastocysts
Good 96 2.71+3.02% 68 (70.8)
Fair 19 9.26+3.21° 0 (0.0
Poor 11 11.5545.66° 0 ( 0.0)

a,b (P<0.001)

Table 2 Relationship between the number of dead cells and
the developmental potential of morphologically good

embryos

No. of dead cells No. of embryos No.& (%) of embryos developed

per embryo cultured to expanded blastocysts
0-1 44 44 (100.0)2
] b
2-3 23 17 ( 73.9)
4-5 15 6 ( 40.0)C
26 14 1 7.1)d

a,b (P<0.01), c,d(P<0.01), b,c(P£0.05), b,d(P<0.01), c,d(N.S)
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Discussion

Frozen-thawed mouse blastocysts which contained a larger
number of dead cells was observed to show a higher incidence of
embryos not developing to expanded blastocysts and of embryos
which developed to disorganised cell masses. The number of dead
cells present in an embryo can thus cause a retardment or
disturbance in its embryonic development.

With the use of DAPI-fluorescence test, presence of dead cells
in frozen-thawed embryos could be detected more easily than with
the light microscope. Culling of embryos which contain many dead
cells and have low developmental potential can be carried out
accurately. Thus, DAPI-fluorescence test can be used as a useful
supplemental to morphological evaluation of embryos by the light

microscope as proposed by Schilling et al.z).
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Application of micromanipulation for ovum reseach
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To approach a study of reproductive toxicology, application of micromanipulation

for ovum reseach was carried out.

Exp. 1 —We investigated the role of oocyte cAMP in the regulation of oocyte
maturation by microinjection of anti ¢cAMP rabbit serum. The reaction might result
in the decrease of oocyte cAMP and oocytes were induced to resume meiosis. This
result indicated that the decrease of ¢cAMP triggers oocyte maturation.

Exp. 2 — To charactarise the mechanism of action of mitomycin C (MMC) and
colchicine (COL) , microinjection at various concentration of MMC and COL into
the 2 cell embroys was carried out. The effect of COL through microinjection into

the cytoplasm was considerably lower than the presence of COL in the medium, but

the effect of MMC was not lower.

S B, AFEHE M (Reproductive Toxicology) DEEMMNMAINT S, L L, BHA
HEABOBEHBCEENERLEL -T, TORKBHEOEHIZ, K72, THAKTHLATEST, BEC
DEIBBHICHOONG, VPROEHEREABOAERICEBN TS, WEWERMORR, K,
2, 503, HRE~DOZEY, WRENTOLSHGTOMELE, ZOMEABEZINTH S,
baibiid, COXIBEREERE~NDT o0 -FD1DLLT, ¥4 7027 1L—42—itk?
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FHik L

KR L — R IIBIF

RECAIIMIR, BEARBHEE LG, MEA cAMPRERY T8 ENAONTN 5, KBS
I BT 5 IMEN cAMP D& EE T 2 BMT, HNDA 704 vV =0 2V 52RBK,
THbLDL, BEMPOT AT "naRs2—IC, PMSG25 B4 5L, 48RMBICIELRHELL
o SIEZEZER LT, MR (GV) 2 b DRBMBINARR Lk, —HD#IEIZ, GH—2 5E3#KIC 0.2
mM® 3 — isobutyl —1—methyl —xanthine (IBMX) # /% .2 & D% Mk, IBMXI(3, phospho-
diesterase inhibitor T, cAMP DM %EHIET 5 & EHIC, HORBEMH TS, R LAIIC,
T4 04 YV =) a Y EERAOT, fleAMP VY FMES5 pl 2 A LAD LR LT, KHAE
BEBB Lk, MIRBELT, 1) Y4704 v Y20y aVEFDIROG, 2) ¥4 70y b %
BHRTEBRIFDOAEIT o7, 3) UV FMELEZEALAINODO 3BEICDONTS, HHk -« BlEE1T-%,

KB 2.— ZAFINHRAE

mitomycin C & colchicine D~ v
A DOHERBICRIITELELSE
URAME L1 /704 vV =20V a
YEEHAOTHRE Lk, 94bb, £
BREME LT, sle—ICRR~YYR%
M, BERAZEYIE, mitomycin C
(HFE#EE , MMC) & colchicine (¥
b, COL) T, WHEXMME LTid
BWW B 28 48 & U 72 o 52 4% I0 13 6 1 8
W~ ZADOXEZERER% 3 0REMO
TEDS 2 MBI RR Lo 2 BEMNO 1 HOHRDMBERIC, 47047 V=02
VIET, SHEBEOEYD 2 pt AEBEA (5 ) #, BEL, 24,48, T2REMRBIC, #BATY
B PICTEIER Lico Al , SIS BB P TN LR L , BrEHEA Lgs & Bikat Lk

BRIERLOKRI, IBMXAZZTIROERRTIE, NoRE —REBRIIRIIE, 5% 15N
BIC84%ICHIEHEA (GVBD) B8RO, BESHEFHT 5, 4, IBMXHTIL5REMHEHRE
D GVBD I, BIEZTOBOIM(XHEL ) TRO0%, w470y F 28R 2BELTOHN
(A2 )T20%, Y HFMELEEALAN (KHB3 ) T13%TH ko —H, Hfl cAMPIITEE i
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AURERTIR, 54%ICGVBDRAS ko

ER2OMBRRI, WBEL LT, BRBEABROERLEFT - 2 b8, DHIVHEIEE TR 2 L
BEFAEET, <4704V =272V CLPFHEBRBCEEITEBRIAONLE Lk, T, 2
i@, K%, MMC, COLZEZMRENIC~A 704 vV =Y ay UAEBRBERER Lk, ZOKE,
MR ERNEABROMBEAABWEIERIZ, MMCTIR 102 4g/m, COLTIZ10 lug,/ MTH %k, ¥
%, in vitro BMBEHCH W TIF, MMCTIZ 10 #g/mf, COLTIZ10 g,/ MTH »%,

1 In vitro development of late 2-cell staged embryo after injection
MMC into cytoplasm of one-blastmere. N shows the number of 2-cell staged
embryo used. deg:Degeneration of embryo, 2:2 cell stage, 3-4:3-4 cell stage,
5-8:5-8 cell stage, M:Morula stage, EB:Early blastocyst stage, LB:Late

blastocyst stage, HB:Hatching blastocyst stage.

Culture time after micro injection

Mitomycin C 24 hr. 48 hr. 72 hr.

(ug/ml) N deg 2 3-4 5-8 M EB LB HB|deg 2 3-4 5-8 M EB LB HB|deg 2 3-4 5-8 M EB LB HB

102 1911 6 2 12 7 19

10 39| 6 2 16 15 6 2 28 3 20 6 13

1 54| 2 37 15 14 1 9 326 1 27 7 20

107t 25 | 3 22 3 21 1 10 4 11
Control 25 25 21 4 2 23
x 2. In vitro development of late 2-cell staged embryo after injection

COL into cytoplasm of one-blastmere. N shows the number of 2-cell staged
embryo used. deg:Degeneration of embryo, 2:2 cell stage, 3-4:3-4 cell stage,
5-8:5-8 cell stage, M:Morula stage, EB:Early blastocyst stage,v'LB:Late
blastocyst stage, HB:Hatching blastocyst stage.

Culture time after micro injection

Colchicine 24 hr. 48 hr. 72 hr.
(ug/ml) | N [deg 2 3-4 5-8 M EB LB HB|deg 2 3-4 5-8 M EB LB HB |deg 2 3-4 5-8 M EB LB HB
1 10 | 10 10 10
10t 3| 6 20 8 12 19 3 34
1072 35| 1 6 28 i 26 8 14 21
1073 19 9 10 2 14 3 4 14 1
Control 24 4 20 15 9 2 22
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Micromanipulation by personalcomputer for microinjection

and microbisection of fertilized eggs and early embryos.
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ABSTRACT
An operation for the micromanipulation of a fertirized egg and embryo in an

early stage of development was attemped using the program control of a personal

computer. The micromanipulator employed combines the X axis which is modified to

be of the stepping hydraulic type, with the Y and Z axes that are each modified

to be of the stepping gear type all of which are driven hy pulse motors.The

pulse signal that controls these three pulse motors was designed to be control-

led by a computer program. As a result, the following were found:

1)it is possible to operate in the X+Y plane on a spacimen previously suctioned
and retained by a retaining pipet. A microtube is inserted into a fertilized
egg to obtain the male-pronucleus and the morula is cut using a metalic micro-
blade from the side face.

2)An unifixed specimen ( morula ) was able to be divided in half by the use of
the up-and-down motion of a glass microneedle in the Z axis.

3)Micromanipulation in three demensions (X+Y+Z axis) was possible, which is very

difficult by manual operations.
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S RABWOZRIIAOT 4704 Y 22 v ayBLUYROUN S ERED
B EL. ILLVEEEBOFBREUVUTORF > v v U F4—2BULTWVWS, ZOEER
WHMEERIFHIROT 4702 2L — Y =B N TOLADORIRETH %, £
DR Y470 2L —Y =240 BBHEET ARDHRE. Y221 —Y—D
tYF 4 VT BUORBERCARODREAET S LS5 TH B, ZOBREBT4 7Y
Ea—%—%k0BEBEITRAVERVLDTHES S M, MIAEI4/OT 2L
—H—DX Y ZHOEBENBEEHNL AT Y —RPUEBENALENTELIR ST
FORBEFAN =) F LIV E 2= = THHLESTEM "B S5, 20BNk
FHy 27 L. ZREB LUV OEREBEFCERAULESLDEEDN S, KA.
ZOBRIAVE 21— —#IBILA3ZTRIPANOI 4204V 27 v 3y, WA
DU D OBRIELRAAEOTHRET 5,

MEIBLIUHE:

1. ZHIB & UHEIITOERE

SR (B BLUREME. | CRZB RBREITA (1—16 #HE. %izw—
302) B LU Wistar ZERZES Y P (10—20 EE. KE 230-3002 ) M H>FEEL 1
I AR S0 . PMS&amoHCG&48ﬁﬁﬂﬁfﬁfm&ﬁ<$m1%)L H
CGI5# (57BL RiELXEBEUDRE, HCGESHE 16—20 BRI AIZEAS 850 % 58
S RIIN 7276%WL§%M&?E&U\§WbEO%/bfd%ﬁ@#%%ﬁ%#m
sto&Ag[%m ZHELD. BH (ERE2EZRLLEH) £ dayl &L T, 20H
ORHIGIHSENE. ZUT day 4 OFRELCEEMAFIU 72,

2. ¥4 AT a2l —%—

FHUEZA 7O 2L —% =, KBILT 2200 %%@wﬁﬂéhf“% ERA
HDHEOUED (KHED) &, REh TWBEEZ3D. ZEHHBNLAE—Y —FKEHD
AFVEYTET7-AROBEH YA 70722l —%— ( KERI%¥ ELECTRONIC MI-

CROMANIPULATOR MODEL SM-21 ) 2 X SR Y#HIOE XS NALAESTERHIZ L 5. N
LNAE—=Y—. ¥7R9 7 AR2BOIFTFRLLDTH S, OV EDE. NALAE—Y—K
FOAFVEYTHEARDI A 7O 2 2L —%— (BRI STEPPING HYDRAULIC
MICRO-DRIVE MODEL-M0-83 ) TH->T. FOEEHBO VY V¥ —8%. AiscETEH <
470322 —Y—OFEH 7 - LIS, XHAMILEH IS5 LEHOD
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Fig, 1 Micromanipulation System.
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The Basic Study on Nuclear Transplantation in Rat Zygote

by HVJ—mediated cell fusion of karyoplast.

&SR - WA= « BIRIES

Hiroaki FUNAHASHI, Kyozo UTHUMI and Masat aka YUHARA

ENIPNES-Ea:I B3 T:E2 &

Laboratory of Animal Reproduction, S'ch. of Agri. Okayama Univ.

We had already reported that the UV-spot irradition on pronucleus made

use of non-surgical enucleation in zygote nuclear transplantation tachnique.
In the present study, the first, we showed that the 1min “UV-spot irradition
on pronucleus could inactivate one of rat zygote, which became the non-
surgical enucleation technique. the next, we found that purified HVJ as
number as 2000 HAu/ml was required for the fusion of a karyoplast and
enucleated zygote, according to the injection and fusion technique described
by McGrath and SolterD And the last, we examined the developmental ability
of these nuclear transplant to be resulted in the cleaved stage.

BEEE. 22RO BETA I NBRORHRM SUBRKE Ly (Karyo—
plast)eurL, BROAETRIEENLM (Cytoplast) OEMEPIIEALHY
J%%Mfﬁmm%éﬁ%:tw;otm%ﬁ%ﬁiﬁmﬁ\?vzmbufﬁﬂénkggkiﬁq
dSw AR E EME TRy PEHT ALtk TR EEES LRI, F
REMNCALO I B TEMET 22 L ATHET, TREADSREFRLG VBV I I LERIRE
LTnES

MBI, BE. RATRDMCBI 2 Z0EROAREMIPT 5 LIS KGR ERML Y
T4, 5%, H—ERKBROBEAER, BIUBRONME ERRINREE LB LERATIIIL
T, R, 70~ BMEREEOHASTIHL T, BAALEEERBLIZZLABEINI Y
DTHY, TONMEOSHELBRTZILEAREBILLENPN S,
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FHRTE, S A0 AOUV~spo t BHOBHBRENOXEEYE, karyo—
plastieFRMELOHVINIEMEE, ¥2101, UV—3potBHEICEs T TEML
L, FOBEMEAhOMr S0 L2karyoplast®iF AL, HVIJ 2RV TIHEL RS
BB LW HBHEEERIL,
ﬁ&iifxWﬁ&ﬁ%%ﬁ?%tmwuv~spotﬁﬁ%%tﬁﬁﬂ%@%ﬁ%&@%%mor
TR BN, Wista rRMSy b SMTREOD AR LIEL AT 52 L1t X o TAIREG
FPREIN., FRHEERIE, 0, SXEPNOZS-Blr k- TREEN, FEI N0, BFER
DB THEFGHL CEMAHAAER (DMSP—1 1, #UUAZHXE) bbb, +
T/UIUTI253, TnmROEMEDS, 3 Fm® 02Ky FEEHITON, A DENE
S RISEHBRICZ> THEoh, HEHN, ATEE 1 BEHMSy HINE~BHEBRSBRICER
Fn, MoRBRELEXSNR,

FWw. McGrath & SolterioTHRUshgBELILEkarvoplas
CRBIOHY JIC X 2RMEENE SN, HON, ARIBE, ER 2020 EOmedium

JERNE(Z2: 1), Dulbecco’ sPBS, #iviiWhitten Medium#bin
ThERI N, BHEMI, FlooTH/ NS UBMRE (5l /ml, 40min) &ank,
2SAFASALEIDORBHESN (B1ORBEY A L NSV VEBES u | /m 1 104U
medium, B2ORBIBIOCLS I U TTEMEINLHV IR, TLIBIOSEE
medium) ., TNENORBOMIRE IS Vi TREMEN:, HA NSV UBRES
NEEHEIMILIO[E, TLTUV-spo t BHIN-FHNIEI0ABBIN, TAP
MCERMBESITON, 2T ORBII BT, RS @R RERVERKE & i
TS Ry hdZREEIN, karvop las t Al ENE, DLTE2OEEDIIE L
v BABEIN, RBOHVIBAE <y FAIRSIEN:, BERLEIOREI Tkaryo-
plasteHVJRISFEEINOEBEENENR, FAEROINMIIERSE. RS04
UFHBmedi umBicREEN, 37° C, 5%C02 in air HEEBPCERIN:, I
neoii, BERMEERCODSIREOEELSREIN, BwBBEETIin vitroTERINS:,
IOXILT, ME. RELLEZHV I ORMRSEN:,

B, BongBENOZOROREES In viIvoRTHENSN, BN, BEAT
BIHLTE1ISBUV—s po t BELA TN, EROBZC X 0BHELSITON:, SBEMNIZ
HETin vitroE®%an, 2cel | 2TORELELSNLZ L0, 23855 - IIE
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%*ﬁé‘ﬂ‘ IAKCENINFTOREULBEN SNk, 20RO -ELT, cytoplasth,
karyvoplastOfb0EATNRI, RY., HHABAO 1 HSMUV—3p o t BHIO
BiEORBHLAEE NS,

ERRCER KRB Su FFMMOAEAOERE Ry I, BOORBE (0, 1,
3, 5, 109Es) WL Tiipnt:, PEBEEERINZMORKFI. Table 1, WRY
LEVTHa, SOl BANLEDEEADOUV -2 pot BHOXILERBROEBSIT, &
HOVEERBES ¢, SHUTOXIREGROBMI, Tn>% 1 —2EOMAY L THEES ¢ 3
LD ZERRIN, Sy b RMAERREELERSLENI LN EY, Sy NI EIEETY
2, 1ABOUV—spotBHIIE> TTEREINTHALVWI ZLBARENE,

Table 1. In vivo development of embryos after UV-spot irradition onto
male pronucleus for different time.

Irradiated No. of No. of No. of Embryos
time exp. embryos embryos 1-cell 2-Lcell morula frag.
( min ) trans-  recovered
ferred

0 2 10 5 0 0 5 0

1 3 13 2 6 1 2

3 3 16 11 T 2 0 2

> 3 17 T 6 0 0 1

10 3 19 9 9 0 0 0

RE2  BURVBRINTORRWHV I TR-JOEXS I+ TR EREENHV I LD
WitA¥hizkarvoplastid, ¥ROK(2: 1) &, Dulbecco’ sPBS, RV
Whitten Medium@uFhomed i ummiiBTHLRIRME FEIL ITHAREIL
ot —F . WHRRURK (58 . RUA-F0ETSH Y TFEREENLHV I (> 20
00 HAu/ml) eedbiiIidnikaryoplastid, Whitten Mediumm
WBLT3IT C B%CO2 in alir ERERMEEHNI0OSTHESERETLE (Table
2)®| 1, 2, 3, ), X, BEMESODIHMBEIN,E, FEILTOEAREILT
RGOS, DERBINBIMESL TR fld—feiahoe, REOIEND,
karvop!lastEFEMoMEcouTil, MURVRIEET AL Ko THRMIIRELR
0T, HVJBORBERUMUL A F SMESUBRLTRBLBIZL, 280, HVIORENSS
BENE(>2000 HAu/ml) oy, REInke &, karyoplastREMNR
BRIGERILBRLGI LTINS,

’ —7 7 =
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Table 2. Efficiency of fusion in the nuclear transplantation technique

HVJ Medium No. of No. of No. of No. of
(HAu exp. zygote karyoplast fusion
/ml) pair injection
2000 PSS & Serum 9 67 Lo 0
2000 Dulbecco's PBS 3 23 2 0
2000 Whitten Medium 5 26 11 0
2000  Whitten Medium L 26 8 7
Table 3. In vivo development of the nuclear transplanted zygote.
No. of No, of Embryo recovered
exp. embryos Total 1-cell 2-kcell 8-16cell frag.
transferred )
N.T. N 2 2 0 0 1 1
control 1 2 2 1 1 0 0
N.T. : Nuclear Transplantation

control : Cytoplast was transplanted.

Fig.1 Fig.2 at Fig.3 at
as soon as 15min after Admin after
injected injection injection

EHRZERINEME, cvtoplasth, karyoplastOhbolIAEIN:-Im,
PERIDz0aA, BT —2EOBBIOGRABELETLE>720, HEAMAOUV—35po t BHI

DFREN, B | —2EOMEE L THRFET 200 HL T, BERAEEERLE (Table

3)

INEHBE X THRBEMEANENE LI, ZORAMORB @S0 0B5% L., I
BRAREETLELOI ZEAELNS,
BEod 2, Sv ATRBIMOEOTE L BAE~A0 | SOUV—spo t BRABNTS
Bl le, ¥, karyoplasteEEMOME IS, H2000 HAu/mIDNLOR
BEOHVIARBETHAI L, T2, BAOFENBMBMUEE AU MBIEESN T OEME L TH
METZVIBIEBTREEN,
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Sexing of Bisected Mouse Embryos

by Chromosonal Analysis

BB - &EEFE - &G4

Akira NAKAGAWA, Yoshiyukir TAKAHASHI
and Hiroshi KANAGAWA

el R PEPNE AN SE S & YA 7S S
Department of Veterinary Obstetrics, Faculty of Veterinary
Medicine, Hokkaido University, Sapporo 060, Japan

Abstract

Different culture length after bisection and length of colcemid
treatment were examined to determine the optimum culture condition
for sexing of bisected mouse embryos using chromosomal analysis.
About 54% of bisected mouse embryos examined were satisfactorily
sexed between 15— 18 hours of in vitro culture followed by 3 hours
of colcemid treatment. After sexing using first halves of the bi-
sected mouse embryos, 36 of the other halves were transferred to 9
recipients. Fourteen fetuses (38.9%) were obtained with expected sex

at Day 18 of pregnancy.

B L MEEEDLEAINT | H BNIMOERHIEET S HiE L UTE, MO—FSOMIYIC & 5 Gefaffimdio
H—YHUFEFIA Ui b2 Bk EDRRE SN T %, AR T, BEMBECLD 208 Licwy 2
FEMEZ P OT, B AREIC L O HEAHIE 24T 5 FIEIC DO THRE L,

FEIPMSG( 75 TU)DBLUOHCG (10 1U) 285 LAEPINMELR L 1 C RANME <Y
2<8ﬁﬁ)@6‘TE%HCG&E#%lg%@%Eﬁ%&ff%@%jﬁf:&@@&%%ﬁg@ 0.5 %
70 —CRTHEIEHRER, Ca¥", Mg free-P BSH TdecompactionLEAFT, 477 ABMETIC LD
R A3ZP RET 2 A% Uiz, Whittingham (197100~ 9 XA ERWEAHNT, 3 7°C5%C0z, 95
ToZ2ZLRDTA T T—EMH RN BT L7 2 SEIRIZ. 51T 0.04ng/M D V43 FageiEslit TR L,
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Table II. Effect of length of colcemid treatment on
sexing percentage of bisected mouse embryos

* %%

Length of, No. of No. (%) of Mean no. of No. (%) of
treatment embryos embryos with *%

(hrs.) treated metaphases metaphases embryos sexed

0 23 3 (13.0)% 1.33 + 0.58 0 (0 )

2 48 26 (54.2)°  3.00 + 2.43 17 (35.4)¢

3 74 57 (77.0)€  3.37 + 2.31 40 (54.1)°€

4 64 50 (78.1)°¢ 3.16 + 2.15 35 (54.7)°

6 24 20 (83.3)°€ 4.50 + 2.44 14 (58.3)

8 30 24 (80.0)° 6.58 + 3.40 16 (53.3)

*: This treatment was carried out at:the rate of 0.04 ug/ml
colcemid after 18 hours of culture.
**: The mean was taken only from embryos with metaphases.
***: No. of embryos sexed / No. of embryos treated

avsbé&c (P0.01), bvsc (P£0.05) and d vs e (P 0.05)

LRI AERE R Lichs, A4S 6 IR LI E OB CIIAE LERBD SN 1h o 1o SRFEE (PRI
RO L BRI 0 R ORECERKE 115 %% 7R Lichs, 3RERLIT 157 ~ 228 %DRI% ETF Uiz,
L5i5H] 5 L O S R AR L7 BEDAZRIREIR, 0 BRI OBE L L THBICE D - 72 (P <005 ),

KERI  2ov 3 MR (Table 1)

vt 3 FIERORREZ N S 85 100N T, FEARE & DO T SR B DR £ 75 Ui,
Los Uy IR Z & DIROEIE S KOMHIHE TRESEOEEE, 0, 25503 KM D 3BT, IR
MIEIER S HICON TN M AR Ulc s, MERRER 8 RILILED 4 BETIR, 2 ZhABEERIBD S
N otz,

EEBRE 2 SHEOMRIHIE - B

REMREICIOMFIHIET SR, 562 % (59,7105 ) (8:9=583 26 ) THot:, KRS 0RF
ICIER SBIICHT Lz 2 EIRRIE 876 % (92,7105 ) THD, DS LHFIHBESHLEDIR 505%
(53,105 )(8:9=29:24)TH-ol,

BARIL3ZI0 ~ 0 2 9 UL (MERRFSAEAT 5 UL, MERRRSHAFR 4 UC ) ICE36MED 2 AEIEA FHE Lo iR, ERE 9
(528%) ., HAIGHE 14 (389%) THU | Yt thiir THE L7 EOHERNZ |, SR &1 00%—3 Lz,

EBE L SRBTR, RERL 2 HE UTHET 2L TOMIC, 2 HERD—5 T, Yefafhifdic X DHERIM)
TEY B I ODEREFRIFICDONTHE Uiz,

2AEID ~ U AREMI L L2 16/l LMIIED IO 7ewd, Dk I MR A LTh, 2 2EIRE 1 EH
720 DFHABBEI D120 Fho 2 INLERE AR < F7 5 &, R BN AEm %R Lcos, #
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Gt RIREIC Bt Urzo EOREEEARIZEHT (1977 P OFEICHE UTER L, B, PR L L0826
HHAEBE - FTH L, Stich EHsu (1960 )0 D HEICH - THBIZHIE Lizo

KER 1~ 22 HEIE 349 [BE AT, 20+ I FAEHOERIEERMOBRE 21T 570 0 ~27 e,
3 REfH) C &1 OFESEOD IR BRI IC DN TR A AT or o 4 4 DEEIC DT 8 BRI v 3 FILIEAHE Uiz,

EERI  2EIRE 268 @4 AT, 2V 3 FLERRH OBE 21T oo SR (2 00+ 3 FALFRETICL SRS
WHLEESE Lo ALEERERIZ 0, 2, 3, 4, 6 BXUSEMOD 6 IHIC DT 72,

FERT RER 105 BICONT 2 SEMIEAITO  F—RICHKR T 5 2 S ERRIIIC UTHRNEEZ1T -7
XD —H513, 18I SN S BRIC 3 REf] T L+ 3 FALERZAT o7t G iEAZ R UIEBHIGE 21T - 720
Db 5 —H(I30RE N EEE 24T, [EFESMEIRICES U, & O—HOYEAmEric L0 HaHE H D0
72 2 HERERBAICHE U, RBIEIR 4 BB OZI~» 2ADEAFEAO R HIC 2 @3 DF 48, MK 5I%
WA T Lrco 20~ 9 ARMESE 18 F BICHIR L, AR, AGIBHEE JOMAEBE - 58 L1s

FER

FEERT vt 3 MOUERTO AN EERHE (Table 1)

O 0, 8 BLU 6HEID 3AHC B TITHIAR = & DM DEIG T, HERMEHINZE51coNhT

Table I. Effect of length of culture before colcemid
treatment on number of embryos with metaphases
and mitotic indices of bisected mouse embryos

Length gf No. of No. (%) of embryos Mitotic index**
culture embryos 5 5
(hrs.) awltared with metaphases (%)
0 32 12 (37.5)% 11.5 + 18.7¢
3 31 15  (48.4) 19.1 + 26.1
6 30 20 (66.7)P 15.7 + 14.7
9 26 17 (65.4)° 16.7 + 16.9
12 33 22 (66.7)° 18.0 + 20.5
15 26 20 (76.9)° 22.6 + 18.3°
18 74 57 (77.0)°€ 22.8 + 21.9F
21 38 28 (73.7)° 16.7 + 14.6
24 38 26 (68.4)° 17.7 + 17.8
27 21 16 (76.2)° 17.6 + 14.8
L)

*: Cultured in mouse ova.culture medium
**: No. of metaphases / Total number of nuclei

avs b (P0.05), avs ¢ (P£0.01) and d vs e (PL0.05)

*81‘
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fRIB AP EIORE TRIBMEEAT S &, EEEIIRMET SEM AL, I+ 3 FLEE 3 R E1T -
To, WHHIEATRES R OE A (33N L1shs o7,

DL 3 FILERTOEEE 0 RS OO ARIEBDEIE TH o712 EhD, BRI DS 2 HEICE B —EDIEE
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It is usually cbserved that the develormental staces of mouse emhryos,

recovered at diZinite times after mating vary a great dezl. Such variation may

be due to three factors as proccsed by Gates l: (1) the time of fertilizaticnm,

(2) the develormental arrest or cessaticn, (3) the rates of cleavage of

embrycs. Gates culture

N

2-cell mcuse embrycs up to blastocvst stage, divided |
them into fast- and slcw-cleaving groups, ané then transisrred separately to
the recipients. Ee cbsexved that the procorticn of live fetuses in fast
cleaving embryos was significantly higher than that in slow cleaving embryocs.
Such diZference of viability in fast and slcw cleaving embryos was also

. . el . 8 5 .
regorted in the rakbit[ We reszort hers that the fast-developing mouse embryes

had a tencency tc cdevelcp into male, and the slcw-cdeveloping embrycs to

develop into the female.
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FEFEOZREAMAU LT ZAEOEMR

Ferk HEE B EL T (%)
HEPERER BEPERR IR

S 83 29 (71) 12 (29)
chiElgf 88 15 (44) 18 (586)
BETELE 65 5 (20) 20 (80)
TOTAL 2386 49 (49) 51 (51)
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Development of Sexed Goat and Cow Embryo by H—Y Antibody
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We found the fact that rat embryos could be separated immunologically
either male or female at the morula stage by rat H-Y antibody. We

already found that rat H-Y antibody could classified mouse, rabbit,

goat and cow embryos as developed blastocyst(female) and arrested morula
(male). This study is designed to examine whether the sexed embryos can
be developed into young or not and to estimate the optimal timing of
embryo stage for H-Y antibody exposure. The results were as follow;
1.Goat and cow embryos at the morula stage can be classified morphologically
as unaffected blastocyst and affected morula by rat H-Y antiserum which
was absorbed with both rat and goat or cow female spleen cell.

2.When goat and cow embryos were exposed to H-Y antibody at the compacted
morula stage , they could be classified best.

3.Those classified embryos by rat H-Y antibody can be pregnant.
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Table-1. Development of goat and cow morula exposed to rat H-Yantibody

No. No. Development after expose. blastocyst(%)
species treatment of of

exp. eggs No.blastocyst No.morula morula(%)
oat A 1 1 0 1 0/100
& B 8 1k 6 8 42.9/57.1
IR AT 1T T2 T T T T T o T T 2~ " To/1ic0 T T T T T
C 9 56 21 35 37.5/62.5

A)globulin fraction of H-Y antiserum
B)globulin fraction of H-Y antiserum which was heat-inactivated and absorbed

with rat and goat female spleen
C)globulin fraction of H-Y antiserum which was heat-inactivated and absorbed

with rat and cow female spleen

Table-2. Blsatulation of rat,goat and cow embryos .exposed to H-Yantibody

stage species No. No. Development after expose. No.recover.
exp. eggs embryos
No.blastocyst No.morula (blastocyst)
rat 5 L2 11(26.2) 31(73.8) 0(0)
8cell goat 1 1 o(oy). 1(100) 0(0)
cow 1 1 0(0) 1(100) 0(0)
Geory TAt 50 L33 T BUB(57.5) _  185(kes7) T T 185(T00) T T
30ee]l B98% 2 10 4 (ko) 6(60) 5(83.3)
cow 3 21 7(33.3) 14(66.6) 0(0)
————— rat 5 28  28(100) o0y T T T T T "7~
compac.
norula goat 3 i 2(50) 2(50) 2(100)
cow 5 35 13(37.1) 22(62.9) 22(100)
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Viabilities of bisected hatc hed biastocyst in sheep

HPE « KITES « ERREX
Nobuaki YOSHIBA,Michio OHTAKE and Yasuo SHIOYAX
BEREERRE « X BKEEEARS
Saitama Prefectural Livestock Experiment Station. % National Institute

of Animal Industry.

The viabilities of bisected hatched blastocysts in sheep were examined by
transferring them to recipients.Embryos were collected surgically on day 7 (
onset of estrus :day 0) from a superovulated ewe. Hatched blastocysts were
bisected using a micro-blade made from a razor.Four embryos were successfully
bisected into 4 pairs of identical half embryos.

" These embryos were then transported from National Institute of Animal
Industry to Saitama Prefectural Livestock Experimental Station and transferred
to recipient ewes immediately or after frozen storage.

Two pairs of fresh half embryos were transferred to 2 recipients and both
of them were diagnosed pregnant at day 60 by ultrasonic methods. A pair of
frozen thawed half embryos were transferred to a recipient but she returned to

estrus.
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Table 1.  Transfer results of pairs of bisected embryos

No.of Synchronization Zona pellucida Transfer resultkk
recipient¥ of recipient present (+) or
(day) absent(-)
1 -2 + pregnant
2 0 - pregnant
3 %% 0 - non-pregnant

. A pair of bisected embryos was transferred to each recipient.
%! Frozen-thawed embryos.

%%. Diagnosed on day 60 by ultrasonic methods.
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Calf Production from Micromanipulated "Half” Blastocyst.
EaREL - J6H E MK 2%
Yasuo SHIOYA, Akira HANADA and Jin KOBAYASHI X
BKEEERRE  XFRILREER
National Institute of Animal Industry, %Faculty of Agriculture,

Tohoku University.

Holstein heifers were superovulated with follicle stimulating hormone administered
twice daily by intermuscular injection. Embryos were non-surgically collected on day 7
post estrus. Eight blastocysts were selected for micromanipulation.

While the embryos were in holding medium,Ham-F10 supplemented with 10% bovine fetal
serum,a fine glass needle was pressed down to bisect the whole embryo on a vertical
plane.Six pairs of identical halves and two halves were injected into bovine empty zonae.
They were placed in 0.25ml French straws with fresh holding medium and non-surgically
transferred into the uterine horn of 8 recipient females, ipsilateral to the corpus
luteum.

Just one pregnant recipient was obtained and a female calf was normally born,weighing

36 Kg.
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