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Abstract: Age-related changes of A *-3B8 -hydroxysteroid
dehydrogenase (A *-38 -HSD) activity, using dehydroepiandrosterone
as the substrate, were histochemically examined in the oocytes of
30-day-old, 60- to 90-day-old and 180- to 210-day-old mice. The
activity was found in all the oocytes observed, and the percentage
of the oocytes with a strong activity was significantly lower in
180- to 210-day-o0ld mice than in 30- or 60- to 80-day-old mice.
In order to ascertain whether A ®-38 -HSD activity in the oocytes
of senescent animals is stimulated by gonadotrophins, as is in
young animals, the activity in the oocytes of 180- to 210-day-old
mice was detected after the oocytes were immersed in hCG-contain-

ing solutions. The percentage of the oocytes with a strong
activity showed no significant differences between the percentage
of the oocytes immersed in hCG-free solution, This result

suggests that the oocytes of aged mice have lost sensitivity
toward gonadotrophins.

Introduction

It had biochemically been proved that the blastocysts of
rabbits, swine, cows and mares contain varied kinds of estrogens,
androgens as well as progestins, and that they have ability to

synthesize these hormones!’, In 1973 for the first time,
Dickmann and Dey?’ histochemically demonstrated A *-38 -hydroxy-
steroid dehydrogenase (A °-3f8 - HSD) directly related in steroid
biosynthesis in rat embryos at 4 to 6 days of pregnancy, and

suggested that the embryos do have steroid synthesis, and that the
steroids synthesized in the embryos play important roles in the
transformation of morulae into blastocysts and in the control of

implantation. More recently, different kinds of HSDs were histo-
chemically demonstrated in the embryos of mice, guinea pigs,
hamsters, Mongolian gerbils, rabbits, swine, sheep, cows - and

mares, suggesting that such mammalian embryos also have synthesiz-
ing ability of steroid hormones!’,

The oocytes, also, have histochemically been ascertained to
have kinds of HSDs as in those in antral follicles of hamsters?’,
swine*’, cows*’, and mares?*’, suggesting the presence of synthe-
sizing ability of estrogens, androgens and progestins in such
oocytes as well as in embryos.
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This investigation dealt with the comparison of the intensi-
ties of A *-3B8 -HSD activity in the oocytes among mice of differ-
ent ages in order to check age-related changes in the ability of
steroid biosynthesis in the oocytes, and further with the effect
of hCG on A ®-38 -HSD activity in the oocytes of senescent
animals.

Materials and Methods

Thirty-four female mice of the ICR strain were normally kept
and fed in a chamber (Koitotron, EA-8HW) at 24 °C, lit 14 hours a
day 4 a.m. through 6 p.m. They were divided into three lots
consisting each of about 10 animals; i.e. the mice of 30 days of
age, 80 to 90 days and 180 to 210 days. All the oocytes were
taken at 13 hours after hCG injection from the mice treated with
superovulation, in which treatment 5 i.u. PMSG (Serotropin,
Teikoku Hormone Manufacturing Co. Ltd., Tokyo, Japan) were perito-
neally injected and 48 hours later, 5 i.u. hCG (Gonatropin,
Teikoku Hormone Manufacturing Co. Ltd.). Naked oocytes, sus-
pected to be abnormal, were excluded from the object of study.

For the demonstration of A ®-38 -HSD, the oocytes were
incubated for 60 min at 37 C in a substrate solution prepared
according to the Dickmann and Dey method?’, using dehydroepiandro-
sterone as the substrate. As the histochemical reaction of A °-
3B -HSD depends upon the reaction of NADH, dehydrogenase (NADH,-DH
y®), the demonstration of NADH;-DH was also carried out using the
Barka and Anderson method®’. As controls, some oocytes were
incubated in substrate-free solution.

In order to examine whether the A ®-38 -HSD activity in the

oocytes of aged animals is stimulated by gonadotrophins, the
oocytes taken from 180- to 210-day-old mice were preimmersed for
30 min in 0.1 M phosphate buffer solutions (pH 7.4) at 37 C, the
solutions containing 5, 50 and 100 i.u. of hCG per 1 ml respec-—
tively.

After incubation in the substrate solutions, the oocytes were
placed in the center of four vaseline spots on a slide. A cover

slip was then carefully placed on the vaseline spots and pressed
gently to anchor the oocytes between the cover slip and the slide.

A statistical analysis was carried out on the percentages of
the oocytes in each age group, using the t test after the angle
transformation.

Results
When incubated in a substrate solution, the oocytes from the
mice of different ages always showed diformazan granules in their
cytoplasm (Figs. 1 and 2). Since diformazan granules did not
appear when incubated in a substrate-free solution (Fig. 3), it
was confirmed that such granules represented A ®-38 -HSD activity;
a small amount of such indicating .a weak activity, and a large
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amount a strong activity. Moderate to strong NADH,-DH activity
also was found in the cytoplasm of all the oocytes observed.

1 2 3
Explanation of Figures

Microphotographs of oocytes obtained from 30-day-old mice, 13 hrs after hCG
injection. Dickmann and Dey method. X 200.
Fig. 1. An oocyte showing a strong A °-3 B-HSD activity.
Fig. 2. An oocyte showing a weak A ®-3 B-HSD activity.
Fig. 3. A control cocyte showing no A °-3 B-HSD activity.

The results obtained about the intensity of A ®*-38 -HSD
activity in the oocytes from the mice at different ages are given
in Table 1. As shown in Table 1, the percentage of oocytes show-
ing strong activities was 62.9 among 30-day-old mice, 63.4 among
60- to 90-day-old mice, and 36.2 among 180-to 210-day-old mice.
The percentage among 180- to 210-day-old mice was significantly
lower than that among 30- and 60- to 90-day-old mice (P < 0.01).

Table 1. A 5-3B8-HSD activity in mouse oocytes of varied age groups

Age No. of No. (%) of oocytes showing the activity
groups oocytes
(days) observed*® Weak Strong

30 97 36( 37.1)2 61( 62.9)°
60~ 90 153 56( 36.6)° 97( 63.4)¢
180~ 210 105 67( 63.8)2" 38( 36.2)¢c1

* 13 hrs after hCG injection
Significant differences are seen between the percentages superscribed
with same letters (a, b, ¢, d; P<0.01]) .

The results obtained about the effect of hCG on the intensity
of A ®*-3B -HSD activity in the oocytes of senescent mice are given
in Table 2. As shown in Table 2, the percentage of oocytes with
strong activities was 34.8 when immersed in hCG-free solution, 34.
86 immersed in 5 i.u. hCG-containing solution, 33.3 immersed in 50
i.u. hCG-containing solution, and 35.3 immersed in 100 i.u. hCG-

—57 -
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containing solution. Thus, concerning the oocytes from senescent
mice, there were no significant differences among the percentages
of oocytes with strong activities either immersed in hCG-free
solution or in solutions of different concentrations of hCG.

Table 2. Effect of hCG on A ®-38-HSD activity in ococytes
of senescent mice

Age of Amounts No. of No. (%) of oocytes showing the activity
animals of hCG oocytes
(days] (i.u.) examined* WVeak Strong
0 66 43( 65.2) 23( 34.8)
180~ 5 52 34( 65.4) 18( 34.86)
210 50 57 38( 66.7) 19( 33.3)
100 68 44( 64.7) 24( 35.3)

* 13 hrs after hCG injection

Discussion

From the results of present investigation, that is, the
percentage of the oocytes with a strong A *-88 -HSD activity being
significantly lower in 180- to 210-day-old mice than in 30- or 60-
to 90-day-old mice, it may be concluded that steroid-synthesizing
ability in the oocytes in senescent animals tends to be lower when
compared to that in the oocytes of immature and mature animals.
It had biochemically been shown that, with the advance of animals

ages, the A *-38 -HSD activity of mouse ovaries’’ and adrenals?®’,
and of rat testes®’ became lower. From these facts, it can be
concluded that the lowering of steroid-synthesizing ability in
cells, tissues or organs of senescent animals is a common
phenomenon.

Niimura and Ishida'?’ reported that pronuclear eggs from

mature hamsters showed a higher activity of A *-38 -HSD when
immersed in hCG-containing solutions than in hCG-free solution.
In the present investigation, however, the A ®*-38 -HSD activity in
the oocytes from senescent mice did not rise even when preimmersed
in hCG-containing solutions. On the other hand, Parkening et al.
112 12) reported that the amounts of FSH and LH in the serum of
senescent mice were significantly larger than those in the serum
of young mice either at estrus or diestrus.

Considering from these results!?® 12) present investigation
that proved of no effect of hCG on the steroid-synthesizing
abilitv in the oocytes of senescent mice should suggest the loss
of sensitivity in the oocytes of senescent animals toward gonado-
trophins.
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Abstract: Using mice of the ICR strain, sudanophilic lipids,
lipoids and neutral fats were histochemically detected in the
oocytes immediately after ovulation, and the amounts were compared
among 30-day-old, 60- to 90-day-old and 180- to 210-day-old ones.
Sudan IV -positive lipids and Ciaccio-positive lipoids were demon-
strated in all the oocytes as droplets of different sizes, showing
no significant difference among different age groups. Concerning
nile blue sulfate-positive neutral fats observed as droplets of
varied sizes, none was detected in the oocytes of 30-day-old mice,
but came to appear in 1.0 % of the oocytes from 60- to 80-day-old
mice, and extended to 6.3 % of those from 180- to 210-day-old
mice, even showing a significant difference between 180- to 210-
day-old mice and 30-day-old or 60- to 90-day-old mice. These
results show that neutral fats in mouse oocytes first come to
exist when the animals become mature, and the percentages of
neutral fat-containing oocytes tend to be higher with the advance
of animals’ ages; while the amounts of sudanophilic lipids and
lipoids do not change with aging.

Introduction

It is a well-known fact that mammalian oocytes and early

embryos usually have either one, two or all of such inclusions;
proteinous structures!’ 27, glycogen granules® 8’ and lipid
droplets?® 12 | As for mouse oocytes and early embryos, it is
ascertained that they possess all the inclusions described above.
It is also said, in general, that these inclusions gradually get
accumulated while the eggs are growing as oocytes, and then are

utilized as energy sources in the course of embryonic development
1'4,5.7,10)‘

As for age-related changes of such inclusions in mammalian
oocytes and early embryos, Narita et al.!® !'%) observed proteinous
structures and glycogen granules in mouse oocytes, and Parkening
and Soderwall®’ examined glycogen granules in hamster blastocysts.
Generalizing the above mentioned investigations, an increase of
proteinous structures and a decrease of glycogen granules are
observed in mouse oocytes!3:14) while no fluctuation was seen in
the amount of glycogen granules in hamster blastocysts?®’. But,
no one has studied age-related changes in the amount of lipids
contained in mammalian oocytes and early embryos.
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This histochemical investigation dealt with age-related
changes in the amounts of sudanophilic lipids (lipids in general),
lipoids and neutral fats in the mouse oocytes immediately after
ovulation.

Materials and Methods

Seventy two female mice of the ICR strain were used in this
study out of three age groups of 30-day-old, 60- to 90-day-old and

180- to 210-day-old animals. They were fed in cages in a room at
24 °C and lit 14 hours a day, 4 a.m. through 6 p.m. They were
superovulated with & i.u. PMSG (Serotropin, Teikoku Hormone
Manufacturing Co. Ltd., Tokyo, Japan), and 48 hours later with 5
i.u. hCG (Gonatropin, Teikoku Hormone Manufacturing Co. Ltd.). In
order to detect general lipids, as well as neutral fats, the

oocytes were collected at 13 hours after hCG injection by tearing
oviducts in a 0.1 M phosphate buffer solution (pH.7.4), and then
fixed in a 10 % formalin phosphate buffer solution (pH 7.4); while
to detect lipoids, the oviducts were taken at 13 hours after hCG
injection, and then were fixed in a solution composed of 8 ml 5 %
potassium bichromate solution, 2 ml formalin and 5 ml acetic acid.

Naked oocytes, suspected to be abnormal, were excluded from the
object of study.

For the demonstration of general lipids, the oocytes were
stained with sudan IV '®*’; for neutral fats, with nile blue sulfate
t8) - and for lipoids, by the Ciaccio method'®’, in which oocyte-
containing oviducts were embedded in paraffin, sectioned at the

thickness of 6 u m, and then stained with sudan IV .

A statistical analysis was carried out on the percentages of
the oocytes in each age group, using the t test after the angle
transformation.

Results

The presence of general lipids was
observed as reddish-orange droplets of
different sizes in the cytoplasm, when
the ococytes were stained with sudan IV
(Fig. 1). The presence of lipoids was
shown as similar—-looking droplets when
treated by the Ciaccio method (Fig. 2).
The presence of neutral fats was shown

as varied-sized pink droplets, when
stained with nile blue sulfate (Fig.
3). The number of oocytes containing 1
either small or large amounts of such Fig. 1. A large amount of
inclusions are given in Table 1. droplets of general lipids
As shown in Table 1, a small or a is.seml in an oocyte ob-
. o tained from an 180-day-old
large amount of sudanophilic lipids and mouse. Sudan IV stain.
lipoids were contained in all the oo- X 200,



Table 1, Numbers (percentages) of mouse oocytes containing varied amounts of sudanophilic lipids, lipoids and neutral fats

T FLER AT

Neutral fats

Lipoids

Sudanophilic lipids

Age

No. of
oocytes

No. of
oocytes

No. of
(days) oocytes

groups

i (J. Mamm.

Small

None

Small Large

None

Large

Small

None

observed

observed

observed

0¢ 0.0)°

2(
10( 6.3)°¢

150(100.0)

150
208
160

18(C 9.9)

0( 0.0) 164( 90.1)

182
288

0( 0.0) 149( 90.3) 16( 9.7)

165
264

211

30
60~90

1.0)¢

206( 99.0)°®

0( 0.0) 257( 89,2) 31( 10.8)

0( 0.0) 235( 89.0) 29( 11.0)

1( 0.5) 191( 90.5)

Ova Res.) & 7%

150( 93.7)=®

1C 0.4) 207( 88.5) 26( 11.1)

234

19( 9.0

180~210

c: P<0.01; b, d: P<K0,05 )

(a,

Significant differences are seen between the percentages superscribed with same letters

E2s

199 0410A

Fig. 2. A small amount of
droplets of lipoids

(arrows) is seen in an oo-
cyte obtained from an 180-
day-old mouse.

X 200.

Ciaccio
method.

3

Fig. 3. A small amount of
droplets of neutral fats
(arrows) is seen in an oo-
cyte obtained from an 180-
day-old mouse. Nile blue
sulfate stain. X 200.

cytes observed, though
there was but one oocytes
of 180- to 210-day-old
mouse including none, show-
ing no significant differ-
ences among age groups. No
neutral fats were contained
of 30-day-
while those were
in 1.0 %
cytes of 80- to

in the oocytes
old mice,
found of the oo-
90-day-old
of the
oocytes of 180- to 210-day-
old mice, showing a signif-
icant difference
the latter

mice, and in 6.3 %

between
two age groups.
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Discussion

In mouse oocytes, sudanophilic lipids first appeared in those
in secondary follicles? 197, and the lipids always existed in the
embryos up to the blastocyst stage'®  '1!). According to Niimura
and Ishidal®’ who examined histochemical characteristics of
sudanophilic lipids in early mouse embryos, the lipids were
composed of lipoids and neutral fats, though the latter was not
contained in l-cell eggs!'?®’.

In the present investigation, sudanophilic lipids in the
oocytes of 30-day-old mice were made only of lipoids, while only a
few oocytes of 680- to 90-day-old and 180- to 210-day-old mice came
to contain neutral fats though slightly. The percentage of the
oocytes containing a little neutral fats became higher with the
advance of animals’ ages.

Kaler and Haensly!®’ histochemically studied age-related
changes in the amount of fettrot-positive neutral fats in urinary
tubule cells of the kidney of 60- to 2700-day-old cats, and
reported of an increase in the amount of neutral fats with aging,
which results agreeing to the present one obtained of mouse
oocytes.
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Scanning electron microscopy on rabbit blastocyst
and endometrium during implantation stages.

F&# iF - BEEBY « EARZEZD

Kiyoshi TOTSUKAWA, Shichiro SUGAWARA®’
and Junji MASAK|D

I K B IREEFHRE
Laboratory of Animal Science, Faculity of Agriculture., Yamagata University, Tsuruoka.
DRIERF BEBREEREHE

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

Abstract : The study was conducted to elucidate the interrelationship between the
blastocyst and endometrium at early stage of implantation. Japanese White does were
autopsied at 7 and 8 days post coitum. The samples were prepared with the method
described by us eleswhere, and observed by use of Scanning electron microscopy. The
results were as follows. 1.The inner part of the trophoblast was smoothly at 7 days post
coitum, and the cellular bolders of the trophoblast was covered yet an abundance of
microvilli. The endometrium richly provided round shaped cells with short microvilli.
A small number of ciliated cells could be found at the antimesometrial surface of the
uterus. 2.The blastocyst at 8 days post coitum contacted loosely with the endometrium
antimesometrial portion. The surface of endometrium at this stage contained the charac-

teristic microvilli which formed like a flower structure hy the hundle of microvilli.

&

]

REEERL . —EHRFERENRIZEL K. FENBEEEO—EPIIEEL . Wh3ERK
(implantation) 2% % . ZOIFHIOIFREE FENIE LR O BHEMICRE T2 &1L, &
KD XN X LR BENRFEBEERVES,
ChET. BROWABYOSESKRFEICB T I3MBRB LUTERELE IOV TERRIEHE
(SEM) 2FIHUT. MRFEOMEE (microvilli) PHFIEZSHE (cytoplasmic projection) %
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EXPLANATION OF FIGURES

1. The surface of hlastocyst covering recovered from the uterus at
Tdays P.C. ; showing the portions of resolving of blastocyst
covering. (arrows) X3600

2. The surface a 7-day trophoblastic cell ; the middle of the cell

is smoothly. note the long microvilli at the cell border line.
X 3600
3.-6. Scanning electron micrographs of the rabbit uterus 7days P.C..

3. Note many round non-ciliated cells with short microvilli.  X2400
4. Note the ciliated cell and many round cells with short microvilli.
X7200

5. Uterus 7days P.C. at ihe mesometrial site ; note the characteristic

microvilli vhich formed |ike a flower hy bundle of microvilli.
X 12000

6.

8

o

Uterus 7days P.C. at the antimesometrial site ; note the some

ciliated cells. X7200

- Uterus and blastocyst 8days P.C. ; the upper part of the picture is

shown the antimesometrial site. the trophoblastic cells loosely
contact with endometrium. (arrows) X6.3
Endometrium 8days P.C. ; note the bundle of microvilli which formed

like a flower or rosette structure.  X3600

. Amoeba-like projection (arrow) which extend from trophoblastic cell

X 12000
X3600

to endometrium can be seen at the antimesometrial site.
Blastocyst cavity is full of the sponge-like structure.



EFLORARGE (J. Mamm. Ova Res.) 5§ 7% %22 19904108

7THETRD o N FERHIEL T TIBEEL .. BDEZE U TERP 2,

Antimesometrial sidedDF& ERZIILLEATHE . 17, mesometrial sidelZ#L D ICDODNTEED
RENEL . ERARPEEY . KERBIERIN TV S, OO TS EREZMIEOS E Mg .
MR < HU microvilliEW L 2 Dmicrovil i BHEEURLW Y IUIAR ET 208 TH 2 (R8) ,

Antimesometrial sideTld. IFBERORBIEMIEH & MR <UL 7 A—NAEHERENF= LM
REmEFEE U T SEBMTCEEIN: (E9) .

F 2. EBRRBEA2EHEICBIET S& . FINCAONS LD AR VBOEESY CH I TY
7

K

RO 7 HEEERIL . 9 TlZeynei to- B & Ucyto-trophoblastizHMb U « BRI 12 & % @AY
BETHEMERHOREED S . HEEEE. AREOETRES L UMRERS . MR0BaR
RREDEREIFETH EZENHEHLI NI TV S, fits . Hafetz & Kanagawa” I3SEMTDHEIE
T REBHEOABSIIRCRY | e Ml E DBEROXFPBONRL B> TR ERBEL
TV%, EFH S DA 6 HEOIFER & 1 o PICER > hREBHREREIE2EDR. IRh5.
Hile DFRERSI D> Smicrovi | HHTIHK U « RRBIEU - H I D MRIERE 2 o microvil 11 IXFETEL
Tk, ZOZELIRERE SOEKR OHEHELERITERIEILTH S L 2HllcE 5. — /. F
HOWE LML Tl Larsen! VI &k Y IRBERIDZRRAIC . “synplasma” 724 5 MR
FEDWHK . HRE U TEBHAREBAEEBU TO L ZEDPBIRIA TV S, ZEE508EM» oK
FHINEE ., RFOMALU 2. 2D VIBREE U nicrovil IOHBBETHY . Th o WEBK
HEANEBITT REERERER>TVEZENEIENS,

#< 8 HmidattachmentORHAIC AV . MBRBXUFENBE LRI AEVIES L. &2
desmosomet(HEERZAK L. & & WCREIEMIE DM E R H T EHIE LR OMIEIECS > T
invasion®2#EZ UT< %,

Larsen' i& . syncitial trophoblasté JSSHIREOMIIE N E WICEE U . FOER A Xhomogen
MEDFEL . BHROXBIBOMNRLBR>TL 3 ER2BEUTVS, EHSDBED»S L. X
BRAD SR WU LT A —NBEHFEED . FERIE EEHEROBBEOER S & U0
78 EBERN OB RICRIEILRED S ENTER,

X W

1) BercsTrom, S- and Nirsson, 0. (1970). Morphological changes of the trophblast surface



WELIPREE (J. Mamm. Ova Res.) §7% $22 199 04108

at implantation in the mouse. J. Reprod. Fert. 23, 339-340.

2) Nipsson, 0. (1972). Ultrastracture of the process of secretion in the rat uterine
epithelium at preimplanlation, J, Ultrastruc. Res., 40, 572-580.

3) Berastrom, S. (1972). Delayed of blastocysts implantation in the mouse by ovariectomy
or lactation. A scanning electron microscope study. Fert. steril, 23, 548-561.

4) Cavarco, P. G, and Epstein, C. J. (1973). Cell surface changes during preimplantation
development in the mouse. Dev. Biol. 32, 208-213.

5) EAKIEZ « kR - GH—K  (1979),

MERI3HIC B0 5 T Y IRIEORAMEEL DWW T, HE=H, 50, 721-726.

6) Takamasuis J-» Sucawaras S, and Masaxr, J. (1980). Scanning electron microscopic
studies of uterine epithelial cytoplasmic protrusions during the estrus cycle,
pregnancy, pseudopregnancy and early stages of decidualization in rat. Tohoku J.
Agric. Res., 31, 33-41.

7) Harez, E. S. E. and Kanacawa, H. (1975). Blastocyst-endometrial interactions (rabbit).
In Electron Microscopic Atlas of Mammalian Reproduction, Edited by Hafez, E, S, E.,
Tokyo, lgaku Shoin, 334.

8) FIE)ING « ENEF - BFE LB - IEAES (1979),

o ¥R R O R S , K& RS, 25, 46-47,

9) FE)IE - BFCHB - IEAE= (1990),
FRIFBROERRE 7R L 285, WAIIES, 7, 1-6,

10) PEfRiE=E  (1969) . KRHRIEOEFHHEPINFE, HAERE, 14, 50-66,

11) Larsen, J. F. (1961). Electron microscopy of the implantation site in the rabbit,
Amer. J. Anat. 109, 319-334.



FFLIRTT S
(J.Mamm.Ova Res.)

Vol.7No.2 72~77 TS ZAbEIC K B S v b 2 fHERAAAOD

1990
BRI
Low Temperature Storage of Rat 2-cell Embryos by Vitrification
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Abstract: Rat 2-cell embryos were preserved successfully in liquid nitrogen
by vitrification. Embryos needed to be equilibrated in 90%VS1 in a stepwise
manner, while protective agents could be removed directly from the vitrified
embryos. The vitrified embryos developed to live youngs at high rates (59~6T7%)

by transferring to pseudopregnant recipients.
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Table 1. Survival of rat 2-cell embryos after vitrification.

No. of No. of No. of
Treatment embryos embryos morphologically
addition dilution n vitrified recovered normal embryos(%)*
stepwise stepwise 5 7 75 67 (89.3)
stepwise one-step 5 151 145 123 (84.8)
one-step one-step 3 139 136 125 (91.9)

* Percentage was calculated to recovered embryos.

715 ZALEDOFHEIT & B JEF B L OCEF~OFAEFEATable 2 1T/ Uiz, MEBHE L7
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Table 2. In vivo developmet of 2-cell rat embryos
after vitrification.

No. of No. of No. of
Treatment pregnants/ embryos live fetuses
addition dilution n recipients transferred or youngs(%)
stepwise stepwise 3 3/3 42 28(66.7)°
stepwise one-step 3 6/6 81 48(59.3)*
one-step one-step 3 7/9 125 28(22.4)°
untreated control 2 4/4 61 43(70.5)*

Significant difference between different superscripts (p<0.01).
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Size Regulation of Aggregated Mouse Embryos in Postimplantaticn
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Laboratory of Theriogenonogy, Department of Veterinary Medicine,

Faculty of Agriculture, Yamaguchi University, Yamaguchi.

Abstract:

The development of mouse embryos formed by the aggregation of two 8-cell embryos was
analysed in comparison with control single (normal) embryos. The analysis revealed that:
(1) No significant diffrence was observed in the weights of fetuse and placenta from
postimplantation embryo at 18 days post coitum of recipient mice between aggregated and
control embryos. (2) Postimplantation aggregated embryo was at about the same
developmental stage as control embryo of the same chronological age, hoth before and
after size regulation. (3) Size regulation of the aggregated embryos was brought about by

6 days and 5 hours post coitum of recipient mice.
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HABMC BT 2L LOER ABIICHES - £FAIT TH—DOEKLEISPORH L.
Nicholas& Hal 1(1942)%5. T v } D 1 ~2RIAOEE AV TITVL. BFHBONB I EEBEL L,
I AT 1960FERHNTA. Tarkowski (1961)F & UMintz(1962)1C & > TiRA > h. SHIIHIEDES .
BHCL > TETHEOINEZEDHIMZE N,

EAHED “size regulation” WDV TE. Tarkowski (1963)BHDTER U 2EDIEH > FER U
REGHREIHAERC LY 1 HOERRERIICHR U LS. 2heBEL THEsh26.5HE Ol
FRITRERRRKEIRXR>TORIERIMELU TV S, DK, BowmanMcLaremn(1970) hy¥FHE
ITHER B 3R EEHRBTFEIUBRBROERIZ DV THE UL, X312 “size regulation” @



HFLEPAEE (J. Mamm. Ova Res.) 7% $ 22 19904108

BRI DV TUE. Buehr &McLaren(1974) 35 & URands(1986) 3 B F O HEEFHU T, Lewis&
Rossant(1982)UE 4 F O 2L T, ZhZh@BEL TV 3, UL U, BBFD “size
regulation” BT ZMWEW DV TUW. FRIHU LB TFOREBDLRL . EEGEB K UXBIESR
BFEOVTRER YA EDREAT—V BLUBRFREOLE « BREADPITHH TLRL,

AERIE. U2 8HEEHVT. (D2EOKLES. £ U THERU LEAKROE—HEKE
NDOFEBHELC OV T, BAEERRS LUBHEEROERIBH B DV TR T %, (DRI, BRI
WHIFLEAKEERE (IEF) BORBEAT—V BLUKBTORRIZ OV TRBIIELEGKEL.
“size regulation” ORIV TR Z LR EMNE U TIT- 12

FEERAFL & vk
HAEBRSVHEHEEG L VBAL. IWOKRFEHEFLRNTRE. 8 U2 ICRRREEMAT T X
(8~16#) RHEET Y A& U T8, ZEI T AL U TEAL, GF3T2EEFEAU L. T A
BEWIBH D > B 30 E TURMAITU. 38D 3138 E TOIREIIET Uiz, RTIX IV b
FEEMERER (BAI L7 { CE-2) BAUKIEHCEREE L MEEDOREL22~25C
CRFFU 2.

HE7 D BB RFE T 2 BT, EEMBEHEERMMRLEY FERS @ oot l)
5.0 uB23FRCHEREMIIRS U, 48BFRIRIC ABEM IR BRIV Y GRERSS - - hoE Y.
DATHGCEBE T ) 5.0 i u REREFIES U 2o HOGERG K. AROMEY I AL —HRAFEE. EH. E
ROFELHZREU: (BREERBUVLHEERIBEEUR)

HWIE7 Y 2 RMmH 3 HED2~230. 7720 BHCGHR SR T0~ T2R R SEHEB F1iE TR U
BIEBLUTERBEHU. MIGERIE (Whittingham, 1971) TERU THEREIRU. ERECEER
BHoONRBH>REDS S SR EZEY . EERCHEU L,

EOEE - EAEIEEMiIntze (1973) OFFKICEU TIT- ke HOFEHATIL0.5%7 0 F —E @K
WTHBRBREL R, MIBERBET3EEL k. BB, 5 - FABERITHRVERNEKEE U
THVE,

EDs1E&IE. Brinster (1963) OFEWHEU TiTok. TR0 5. MISHERIK0.05m | DR
FAARESKE S 2IEBIE 1 2 Ah. 37°C. 5%C 0,— 95 %BERDEEMIITAHT THEEELIT
ko

BAZEE TROBEORABERIL. XOLSZHEUE. $bh5 [ (DEROEFR 1 {HORE
B & 2 AR . (D 1 HORREBULRDOD. BERERERs B> E. EATHT
K2@E0F FRFULKE. (DMK, U EABIHHEU 2,

BERRURER Y AL 1BABEY. BHERRHIAUV BT 2R, REIIAE U TEMHU
o 2B, BREHZEULZH (BEERULEE 1BEAFEIELEH) 2BEKIBEEL. ZER
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2 ADREEZNE. HTREEOFRS (FRd5. FRi8H) & Uk,

E A B L UK BRI AN 520~ 28R ICRER £ 2 3 RRICHIZEU DO R Bt
Uk, FhoDREOHBEEL. BIERSHEOZKE Y AO—HOTEAILEAKE. HADFEAL
MBHEE. ThZh7~8EIEFAL TT- k. BHEROKEOHEREZKEY Y AOEKRHELZH>TU
o TR0B. ZETIVAOAERIBERERIBEE U R,

ZET Y AR, ERIBHEWERU. EEOFEAIC. BFKE. EFHETOREMRN. £
EFHBFBIUBBOEELHIE » 52HEU k. £EFKRFOME. IIM»ARETE TORILZK VY
FE U

EERMA BT 2HHEED “size regulation” ORHEHFANS LD, FEOBEVEARIFR U
ko FERBRKHESh. AFABRTEE (B8 ALATALFTEFBER: TFL7La—)L K=
1:3:3:5) (Levis&Rossant, 1982) k> TEEIONT T ¢« v EABEh L, FiETH L
EBAE. 7 umOEITEREUEARLCU. A PFVY Y« DAV IVREBERITo R, REY T AR
IERGHE 120 (XE®SHESKM) . 7HEOK. A7HE2RK. (8HHEORIHHIN .

FEOHTEANOK . ZOMRERERU. Fig. | OMERE>T. REAT—VRMEL 2.
o2, HERE L AL CTEVEANOK FHBORIBIRS 211855 % W IL236E THARKE U .
728 BT ILERMIEE (proximal endoderm) & EEASNEZE (extraembryonic ectoderm) & -
THEhREBDE L. EMREE (distal ectoderm) BIUNERHE (ectoplacental cone) WdhE
FHlg»oBAU R, Ml BRTFIER. BFHBPRD o ZBHEVEAITNT. 50
—HBEITo ko

HE U 2 PR OEBRERIE. = RTEBETY A5 A (a2 8L COSMOZONE-2SA) (HEDFY ¥
A=+ ¥TLY P RAVTIL—=AANUR, ANNUREET —YE=Rage UTHEES L.
feFHEBORHEREHU o

EARORBEENORE. BEKE. £EKRTOUE. BTFOREAT—VAlOEIEDEDREL
XREREHUR. £EBRFBIUKRBOEERE. BTORHEOZDKRER t EREAL L.
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AE30BIEDMIE YV X & ¥ 8 MR I002E 215 T, RBRZHU ko KEHESB LUBHKEOHK
SMER20~ 2HRR OREFRERTable NIRU k2o FREFINCERR 1 HORRKES X UTMKE
REEBFURIEE. BEORICEERELZRD GNP o1z,

MEYRI8H H L B 3EEH S KUNBHEOBHERER R Table RTRU 2o BRI 5 EFKE.
EFBETFEROHEE. BEOMTEAETNVERZEERD shiah oz, EFBTOME HOTIGIID
VT BEORREEZEIID SNRP 520

¥EYRIBH EHIICER - REIL 2RERIAD D 5. EABTEALRERDA SN RIIEIZDVT, &
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Fig. 1 Morphological stage criteria for the mouse embryos at early postimplantation

Egg cylinder partly formed, thicking of ectoderm but no obvious extraembryonic
ectoderm.

Embryonic ectoderm (b) distinct from extraembryonic ectoderm (a) .

Proamniotic cavity (c) beginning to form in embryonic ectoderm (b) .

First appearance of ectoplacental cone (d)..

Proamniotic cavity (c) extending into extraembryonic ectoderm (a) .

On the exterior of proximal endoderm (f) , distal endoderm (e) formed along the
inside of trophectoderm.

Appearance of mesoderm (g) as clear migrating layer.

Beginning of exocoelom (i) in posterior amniotic ford (h) , projecting amniotic

ford (c) .

FlETBLUKRBOEERTable 3 IRUR. BARES LUMBIRHEROKT S LUKBOEEDF
HiEd. ThZh@EHEORICEEZREDchRP ok, FKR6 HEI2M GIR%5 H & SERD .
SEYRTHE O, MEYR7HEI12F. MRS HE ORI BY 3EAKE L UNBIEOBAERE R Table
RIRV ko B, ZOHOERKEOEE AT~V %, Fig. 10O > THELU 2 (Table 5)
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Table 1  Morphological classification of aggregated and
control embryos after in vitro culture®

No. (%) No. (%) of embryos developed
Embryos of embryo
cultured Normal® Imperfect agg.® Not agg.c Degenerated
Aggregated 239 224 9 5 1
(100) (93.7) ( 3.8) 2.1 € 0.4)
Control 238 235 = — 3
(100) (98.7) (1.3

Morphological examination was done after in vitro culture for 20~22h.
A morphologically normal morula or blastocyst

Developed to an aggregated, but a morphologically abnormal embryo

Not aggregated

o o H#

Table 2 The viability of aggregated and control embryos at postimplantation®

No.(%) of No. of No. (%)°® No. (%)°® No. (%)° of fetuse sex
Embryos embryos recipient of of live
transferred mice implant. fetuses male female unknown
Aggregated 1 0 6 14 57 44 25 17 2
(100) (53.8) (41.5) (56.8) (38.6) (4.6)
Control 103 14 48 34 18 186 (6]
(100) (46.6) (33.0) (52.9) 47.1) C 0)

a . Examination was done 18 days post coitum of recipient mice to determine

viability.
b : Percentage to the embryos transferred
¢ . Percentage to the live fetuses

Table 3 The weights of fetuses and placentae at Day 18 of pregnancy
obtained from the transfer of ‘aggregated and control embryos

No. of Weight : Mean®xS.D.(g)
Embryos recipient
mice Live fetuses Placentae
Aggregated 11 1.38x+x0.15 0.156+£0.04
(36)° (386)
Control 11 1.35+£0.17 0.14+0.03
(32) (32)

a . Numbers examined
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Table 4 The viability of aggregated and control embryos
at early postimplantation stages.

Post- No. of Transfers Implantations(%)
implantation recipient

stages mice Agg. Control Agg. Control
Day 6 12:00 12 8 6 87 5 3(61.6%) 3 4(39.1%)

(5d, 5he)

Day 7 0:00 4 30 30 2 2(73.3%) 1 3 (43.3%)
(5d, 17h)

Day 7 12:00 6 4 7 4 6 2 7 (57:4%) 2 4 (52.2%)
(6d, 5h)

Day 8 0:00 10 73 7 3 4 4 (60.3%) 3 4(46.6%)
(6d, 17h)

= it 32 236 2386 146(61.9%2) 105 (44.5%)
a . 5 days and 5 hours post coitum of recipient females

EARBLUMHBREZAEAD. BRAOREBAF -V DALV T, B - BHERIL
2. BEHEOMCHEEEIZD s hiah >k,

ZEIIARICED S B, EABRTEAOVTHIZHERL. BETFEAOBEREP3EULODD
12012 DV T2 DB FORIERFHIU 2 (Table 6) o ¥4 6 HE 128/ER - BHOZEI D X 3L
BLUETHEOKRER - BHO 2L >0 T, EEKERETFORMEE. 2hEh. HREHXE
FORBIUNRTHERLSIETHY (P<0.01). BTHAHEOLE EEEBERIETOERE/ X BIEH¥K
faFOWI) 131.9~2.1TH > k2. HIRT HEI120ER - BRIOZE T I ASEC>0WTE. BFHE
BOLIR.1I~1.5TH > ks, EAEEBLUHBIEHRKBTFOREORICEIEEZERD>hih-
ko RS HE OBERS - BHOBHET Y R4 OV T, BFHREOHIE1.0~1.1T. HEOR”
CHEBEERZED O RDP ok,

= 2
Tarkowski (196113 ™7 2 8 MKHANE D EHAH 2 BMANICERE U THEL 2 & 2 5 2 OBARBES
BETH > ERBEU L. Mintz(1969). Mintz(1971). McLaren(1976). H1)11>(1985)d. HIHH
70— CERTRBRRE URRICESHERFR L EZ 5. . TR ENBS%. 85%. 85%. 90%
OEAGHERRBTVL S, FRBRIIBVTH. T —UBER CERF R REERE U 72 8 MRS 2 2
E - BOTE. RIMHER20~2BHKRIC. BEORECHET SMIIE (93.7%) THolo YVR
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Table 5 The developmental stages of aggregated and control embrys on early postimplantation.

Post- Recipient Embryos No. (%) of embryos at each developmental stage?
implantation mice trans- Total
stages ferred I~1 m I\% v Vi VI k|
Day 6 12:00 R-01 Agg. 3 2 1
(5d, 5h®) Cont. 3 2 1
R-02 Agg. 4 2 2
Cont. 3 1 2
R-03 Agg. 7 1 6
Cont. g 2 5
Total Agg. 14 5(35.8%) 9(64.2%)
Cont. 13 5(38.5%) 8(61.5%)
Day 7 0:00 R-04 Ags. 5 1 4
(5d, 17h) Cont. 5 1 a
R-05 Agg. 6 4 2
Cont. 7 7
Total Agg. 11 1(9.1%) 8(72.7%) 2(18.2%)
Cont. 12 1(8.3%)1 1(91.7%)
Day 7 12:00 R-06 Agg. 6 5 1
(6d, 5h) Cont. 4 3 1
R-07 Agg. 5 1 a
Cont. 4 1 3
R-08 Ags. 4 2 2
Cont. 5 3 2
Total Agg. 15 8(53.3%) 7(46.7%)
Cont. 13 7(53.8%) 6(46.2%)
Day 8 0:00 R-09 Agg. 6 3 3
(6d, 17h) Cont. 4 3 1
R-10 Agg. 6 6
Cont. 3 3
R-11 Agg. 6 1 5
Cont. 8 2 6
R-12 Agg. 6 5 1
Cont. 6 a 2
Total Agg. 24 ’ 9(37.5%) 1 5(62.5%)
Cont. 21 9(42.9%) 1 2(57.1%)

a . See Fig. 1 for key to stage number
b : 5 days and 5 hours post coitum of recipient mice

ED8~16Miii s (di) OZhZThOMEPRBEh ZREBREESh TV 3

(Ducibel la, 1977, Johnson et al.,1977, Johnson, 1979) . I =7 AEDOHAI & S EEKE A BID
HEHPERRICET U LR, ZhZh Bk S REAEECMET 2EEL 6N TV S
(Tarkowski & Wroblewska, 1967; Hillman et al., 1972) . SMKID 2 BEOELIEE - £E&L.
HAER20~ 2R RIC 1 MORKKE & 2 3 TIHIERRICEE UL &0 5. SHIRIITIE. A%
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Table 6 The sizes of aggregated and control embryos at early postimplantation stage.

Post- Recipient Mean size = S.D.®(no. of fetuses) Mean
implantation mice t-test® size
stage Aggregated Control ratio®
Day 6 12:00 R-01 0.47%£0.06 (3) 0.22+0.04 (3) X X 2.1
(5d, 5h?) R-02 0.38+£0.03 (4) 0.19£0.02 (3) E 3 3 2.
R-03 0.45%+0.04 (7) 0.21£0.03 (7) X X 241
Total 0.43£0.05 (14) 0.22+0.02 (13) X X 2.0
Day 7 0:00 R-04 0.68x0.13 (5) 0.33£0.03 (5) X X 2.1
(5d, 17h) R-05 0.83%0.08 (6) 0.42+0.05 (7) % X 1.9
Total 0.76£0.13 (11) 0.38+0.06 (12) X X 2.0
Day 7 12:00 R-06 1.42%+0.27 (6) 0.92+0.18 (4) NS 1.5
(6d, 5h) R-07 1.72+£0.33 (5) 1.57£0.37 (4) NS 1.1
R-08 1.31+0.16 (4) 0.95+0.16 (5) NS 1.4
Total 1.49+£0.31 (15) 1.13£0.38 (13) NS 1.3
Day 8 0:00 R-09 5.71£0.83 (6) 5.63x1.13 (4) NS 1.0
(6d, 17h) R-10 6.78%+1.02 (6) 6.81+0.49 (3) NS 1.0
R-11 6.98x1.17 (86) 6.56+£0.98 (8) NS 1.1
R-12 4.85+£0.80 (6) 5.03x0.71 (6) NS 1.0
Total 6.07x1.25 (24) 5.98x1.10 (21) NS 1.0
a Volumes are expressed as um® X 10°
b : t-test compares aggregated and control
%% Significant differences (P<0.01)
NS non-significant difference
& Aggregated./ Control
d: 5 days and 5 hours post coitum of recipient mice

REGERECHU THMEOTARERBU TV A EBRBEN 2,

FRISH BOEAGKEB LUMBEHROKTFOERIIL. HEEERDshlth - k. ROV
Td. FAROMERPED Shi. EFRIOEGEEROKRT S LUKRBOERIC OV T,
Bowman&McLaren (1970) . Tarkowski (1963) . Mintz (1971) . d9i|& (1985) #5. XBEHRD
BFBEUKBOERX ORI ZhTh,. EEZERZIDINBDP o REBELVTEY .. FRROER
E—HT 3, 2EOHED > BEAKE. ERFERCEREBHBEO2ETH 2 ICdPPhoT . &
RIBHE W L. BT BLUKBOBERRZERENTDONRD o2, EERIELEL TH . R
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IBHEH & TORIKAFTOFARNMTHON 2 ENREI NI, Tarkowski (1963) B & UMintz (1971) &
D “size regilation” BRI REINZEMEL TV 5, AR T, EAEB LUMBIELE
ZHER I AHBHEL . BRVIIORIICER - BELU T, ZABTERLESREBLUNBHESE D
WK3HEULEBRURZER Y A2V T. BTORHEIEBI >k T 20BN,
 HERGHE 120 (REHRSHE SR ORKEI I A3E. 7HEHOBOZME T A 2O T
. EERERET ORI, HBEHRODOLEANTERICEL. BLE28TH >R, UL,
[M7HEI2ROIETE. HEORKICEEZURED 6N T, FELEZHEI T AOBEEKI LY.
1.1~1.5T&% > k. M8HEOKICS 2 L. MFRXHHEOELZDONT . FKHELIEL.0~1.18%-
Jzo Tarkowski (1963) &, SMKIHAME 2 f» & R SEARBEEI T, REE G HELRICEFR
RESOERICRES EHME LU TH Y. Buchr&McLaren (1974) 133TE#S5. THLAE. X 3 1CRands

(1986) I 8 MMHAE A D S A EARDKBTFIZ OV T, KEHKE.SHLE. M FOREICH
EEPTDONRVERELU TV S, ARRIZBVL T, HIR7THB 12 GIER&6HE 5D L)
RUEMFBHEEZENZD >N T, BEOWEH & FIFE UMERERU 2.

FRBTE. SRS T, EREESES I Oh TR TRBEENL . REAF—U st
CHaBBDohk. i HE7THER2EBIUESHEORKICBL TR, BFHHEOTYIELS
BOZIER I AN, REAT—VYBLVEA TR, EIRT7 HEI2B5OR-0777 AW, R-067 A
ERTHETHESSIET. REAT VDI VEA TR, —7. LT R-067 7 2551.520
UT, R-OTR T AL NITH o 2e UM >Ts R-0TII ZER-06T 7 AN THEB I L VEAT
BY. R2T (K1) OFAR (0 VHRBELENL.0KEDLZE) OEELE#EATHEREEDN S,

HMRGH B 128D SRS HE O E TORIIREL T. £EAKEMBEORMIEBRELZD >
h7ad->Jee Buehr &EMcLaren (1974) & URands (1986) EEDMEMSE S > I EBWEL T
%o UMU. Lewis&Rossant (1982) . BiFEEOHI (Fig. | ORFAF—VOAMEMZH 1 .
%) BEAHDOANEL. ThIFEOMRBIEKEL T 3MEEERHEL TW 3, AR T, &
BREENBHEOREOEAFCEUBDONT. REAF -V O#EAS L. BFHEE IEBBIRTSH
B EWRENT,

S (1985) W& hid. EEEBROEZRROBERE. MBEHKODDIHNTERIIAZ L.
BLE2ETHAE VS, MBRICKRE T 5 &, SIEKUERBIMEE & NEBMIaSc ML T 255, T
BRI D S RET B2 EMH AN TV S (Gardner, 1972) o 7. ZEITEARHROKE
feorERMaROMIaEE. HBEHRODDIUNTELIZ2ETH 3 ERBEUTYS (I,
KER) o LIEXY. EFD “size regulation” 3. BHEU THSERT7HE I (RREGHE
SHR) ETRIThhhEExdh 3, HIRCHE BB XUIEIRT HE OB B0 2 F Ok
B 1.9~2.1TH >R &3, “size regulation” ORFEEZIL. HFK7HE OB REESH
E1THRED LIBREEZ >N B, UHU. SHKEHiIEA D &2 ZEAMdRIEF Tl BFNC
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“size regulation” FHEE > TV B EWLSE (Rands, 1986) £ 0. BIEEHIIC LT, 38
FUVREPLEEBbh 3,

= 7.
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The coputation rate and the embryo recovery rate following

induced superovulation in various strains of mice.
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\bstract

The copulation rate and the average number of normal embryos were examined after

superovilatory treatment with 5iu PMSG and S5iu hCG given 48h apart in the adult

femeals of 23 inbred and 3 mutant strains. Singnificant strain differences were

observed in the copulation rate (15.8-84.2%) as well as in the rate of normal

emhryos among those recoverd (10.1-79.7%). Average number of normal embryos at

the 8-16 cell stage. recoverd on Day 2 of pregnancy, varied from 3.5 to 31.3

among the strains.

#w 5

I, FAMCEY L R2EABMOIRS K UMIEL., ELRORFLETRETEOMELE

LV e &k, &2 RIATE. FIYAVIZVIOF AT, BBEEORM PR

XN,2,3. 0. EREAEHITRODATHLS, TRLOSOMRRERET AL DL>TE. FTH

BELUTOMRYMBESLESE RS, T, MEMHEENHBEIZHEY . BEOT I AR
EEALBRINEROBVIEDZBLBR->TER, COLIRIENMS, BRERKI Y ADORNM
S REGEE ML, BURERFARFOEEH DML TR, AR T, AR

(N3l 2 E. BERKI YT AOKMEEE BRI Z ERBINZ. LW O2HDERRK
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Table 1. The number of embryos recovered after superovulation treatment with
PMSG and hCG in adult females of various inbred and mutant strains.

No.of > No.(%) of!’ No.of?® No.(%) of® Average no.of
Strain females females with embryvos normal normal emhryos
used copulation recovered  embryos
€y plug (B) () (C/B) (V2))
A/HeN 8 4 (50.0) 46 27 (58.7) 6.8 3.4
AKR/N 64 12 (18.8) 256 51 (19.9) 3 0.8
BALB/cA 141 101 (71.6) 1544 911 (59.0) 9.0 6.5
CBA/N 22 10 (45.5) 214 77 (36.0) 7.7 3.5
C3H/HeN 72 56 (77.8) 1096 873 (79.7) 15.8 12.1
C5TBL/6N 104 15 (43.3) 921 569 (61.8) 12.6 5.5
C57BL/6-A" 14 5 (35.7) 108 55 (50.9) 11.0 3.9
C57BL/G-hg 15 10 (66.7) 268 130 (48.5) 13.0 8.7
(57BL/10ScN 29 16 (55.2) 367 223 (60.8) 13.9 7.7
CL/Fr 15 7 (48.7) 159 98 (61.6) 14.0 6.5
DBA/IN 14 11 (78.8) 247 124 (50.2) 11.3 8.9
DBA/2N 113 14 (38.9) 692 382 (55.2) 8.7 3.4
IDT 12 7 (58.3) 341 186 (54.5) 26.6 15.5
kK 72 11 (56.9) 858 589 (68.6) 14.4 8.2
LT/Sv 19 3 (15.8) 91 55 (60.4) 18.3 2.9
MRL/Mp) 26 17. (65.4) 937 95 (10.1) 5.6 3.7
MRL/MpJ-lpr 19 16 (84.2) 516 74 (14.3) 1.8 3.9
NC 8 5 (62.5) 103 30 (29.1D 6.0 3.8
NFS/N 26 13 (50.0) 203 129 (63.5) 9.9 5.0
NOD 18 7 (38.9) 334 193 (57.8) 27.6 10.7
NZB 30 16 (53.3) 188 56 (29.8) 3.5 1.9
NZW 44 23 (52.3) 220 101 (45.9) 4.4 2.3
P/J 11 1 (36.4) 189 107 (56.8) 26.8 9.7
SJIL/N 92 24 (26.1) 215 123 (57.2) 5.1 1.3
S\ 23 9 (39.1) 316 282 (89.2) 31.3 12.3
129/Sv ] 16 6 (37.5) 139 41 (29.5) 6.8 2.6

1) Each female was caged with a fertail male of the same strain immediately after hCG
injection and was examined for the vaginal plug on the following morning (Day 1 of
pregnancy).

2) Embryos were recovered on Day 2 of pregnancy (67-70h after h(CG injection) by flushing
the oviducts with embryo culture medium. Eight to 16 cell stage embryos were scored
normal .
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