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Abstract. The sex ratio of bovine hatched blastocysts produced and cultured in vitro
was examined by the polymerase chain reaction (PCR). A total of 190 hatched blastocysts
was obtained between 188 and 248 h post insemination (hpi). The hatching rates expressed
as a percentage of the total one-cell presumptive zygotes (0 hpi) and of cleaved embryos
(72 hpi) were 31.8 and 46.7%, respectively. The sex of 189 embryos (99.5%) was.
successfully determined. The results of agarose gel electrophoresis clearly indicated that
male embryos gave a double band with male-specific and gender-neutral primers, and
females gave a single band with gender-neutral primers alone. The overall sex ratio was
51.9% (98/189), which did not significantly differ from the expected ratio of 1:1. Based on
the observations at 12 h intervals, embryos were divided into three developmental groups
according to the timing of hatching. The sex ratio of the fast group (188-200 hpi) was shifted
to males (59.4%, 38/64), although with no significantly difference from the expected ratio of
1:1. On the other hand, the intermediate (212 hpi) and slow (224-248 hpi) groups had
slightly more females than males (47.1%, 33/70) and the sex ratio close to the expected
ratio of 1:1 (49.1%, 27/55), respectively.

Key words: PCR, Sex ratio, Hatched blastocysts, Bovine, In vitro.

(Received 25 December 1992, Accepted 25 January 1993)

Introduction
Amplification of bovine Y chromosome-specific repetitive sequences by the polymerase
chain reaction (PCR) has made it possible to allow for an accurate and rapid sexing of
bovine preimplantation embryos?-3). Some of these methods can already be used on-farm
conditions). Apart from economic advantages in livestock production, this method would be

useful for investigating the sexual differences in the developmental process.
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The sex ratio of bovine embryos produced both in vivo and in vitro, determined by
cytogenetic analysis, did not significantly differ from the 1:1 ratio, although males did
predominate4-9). However, cumulative data on the sex ratio using molecular genetic
technology, are still limited10, 11). Bondioli et al. 11) reported that examination of day-6 to -7
embryos with a DNA hybridization probe revealed 379 males (60%) and 253 females.

We recently reported a reliable sexing technique of bovine embryos by taking
advantage of two up-to-date methods, i.e., the in vitro production of embryos and PCR12).
Using these methods, we have investigated the sex ratio of bovine preimplantation embryos
produced by the in vitro maturation and fertilization (IVM-IVF) and co-culture system. This
system provides a large number of embryos and precise timing of fertilization and
development13). A more accurate estimation of the primary sex ratio of embryos would be
obtained by sexing closer to the time of fertilization. However, our present PCR conditions
required more than 10 cells to discriminate males from females, as reported previously12)
and advances in co-culture systems with various types of cells have allowed the continuous
development of small portions (20-60%) of bovine zygotes to blastocysts13). Therefore, we
determined the sex of hatched blastocysts, the most advanced stage in the preimplantation
period, and examined whether the sex ratio of embryos is related to the timing of hatching in

vitro .

Materials and methods

In vitro development of bovine embryos from zygotes produced by IVM-IVF to hatched
blastocysts

Bovine hatched blastocysts were obtained by IVM-IVF and co-culture system. This
system was essentially the same procedure we had used to obtain live calves with sex
predicted by PCR12). Briefly, ovaries were obtained from non- pregnant Holsteins at a local
slaughterhouse and transported to our laboratory being kept in 0.85% w/v NaCl with
antibiotics at 32 °C within 1 h. Follicular oocytes with compacted cumulus cells aspirated
from ovaries were cultured in 400-ul droplets of TCM-199 medium containing 25 mM

HEPES (Sigma Chemical Co., St. Louis, MO) with 5% heat-treated calf serum, 0.5 mM

-2 —



WHELIIFEE (J. Mamm. Ova Res.) #10% #1% 1993445

sodium pyruvate, and antibiotics under paraffin oil for 24 h. The culture conditions for IVM-
IVF and co-culture were at 39 °C under a humidified atmosphere of 5% CO» in air. Each
droplet contained approximately 40 oocytes-cumulus complexes. IVF was achieved using
frozen-thawed semen from a single bull throughout this study. In vitro matured oocytes were
transferred into BO medium14) supplemented with heparin and caffeine, containing the
capacitated spermatozoa. Following co-incubation of the spermatozoa and oocytes for 5 h
post insemination (hpi), one-cell presumptive zygotes with attached cumulus cells were
placed in the same medium that had been used for IVM. At 72 hpi, oocytes/embryos were
manually stripped from their cumulus cells that had grown into a cell layer on the bottom of
the dish by using a finely drawn pipette. On the basis of the assumption that most of the
uncleaved oocytes were unfertilized, oocytes that did not develop to at least the 2-cell stage
were discarded and cleaved embryos were continued to co-culture with cumulus cell
monolayers for 10 days. Embryonic developmental stages were recorded at 12 h intervals
between 176 hpi (day 7, 2100 h) and 248 hpi (day 10, 2100 h). Good or excellent quality
hatched blastocysts determined by morphological criteria were picked up with an extremely

small amount of the culture medium and directly subjected to PCR for sexing.

Primers and PCR conditions

Sequences of primers and the conditions for PCR amplification were similar to those
described previously'2). Two pairs of primers for bovine male-specific (5-
TGGACATTGCCACAACCATT-3' and 5'-GCTGAATGCACTGAGAGAGA-3'), and bovine
gender-neutral (5'-GCCCAAGTTGCTAAGCACTC-3' and §*-
GCAGAACTAGACTTCGGAGC-3') were synthesized with an automatic synthesizer (Applied
Biosystems, model 391). These oligonucleotides amplified 226 and 102 bp, respectively.

To each of the tubes containing an embryo, 100 pl of a reaction mixture consisting of
10 mM Tris-HCI (pH 8.9), 1.5 mM MgClz2, 80 mM KCI, 0.1% sodium cholate, 0.1% Triton X-
100, 50 uM dNTPs, 0.2 uM DNA primers, and 2 units of Tth DNA polymerase were added

and the mixture was overlaid with 50 ul of mineral oil. PCR amplification was carried out for

50 cycles each consisting of denaturation for 1 min at 94 °C, annealing for 1 min at 60 °C,

— 3 —
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and extension for 1 min at 72 °C. Ten ul of amplified products were electrophoresed in 3%
NuSieve 3:1 agarose (FMC BioProducts) gels in Tris-borate-EDTA buffer. After
electrophoresis, amplified fragments were visualized directly by ethidium bromide staining
and ultraviolet illumination. Positive controls including 1 ng of purified DNA of both sexes
and negative control without DNA were subjected to PCR together with the embryo

samples.

Statistical analysis
Comparisons of observed sex ratios with the expected ratio of 1:1 were made by the

Chi- square test. The probability of less than 0.05 was considered significant.

Results

Of 598 oocytes matured and fertilized in vitro in four replicates, 407 (68.1%) cleaved at
72 hpi and most of them reached the 8-cell stage or beyond (Table 1). Since uncleaved
oocytes were discarded at this time, embryonic development was monitored in those 407
cleaved embryos. A total of 190 hatched blastocysts was obtained between 188 and 248 hpi
(Table 1, 2). The hatching rates expressed as a percentage of the total one-cell presumptive
zygotes and of cleaved embryos were 31.8 and 46.7%, respectively.

When 190 hatched blastocysts were subjected to PCR for sexing, the sex of 189

embryos (99.5%) was successfully determined, excepting one case (Table 1). This single

Table 1. In vitro development of bovine embryos from one-cell presumptive zygotes
to hatched blastocysts and efficiency of sex determination by PCR

One-cell Embryos Successful
presumptive cleaved ‘Hatched sex-
zygotes cultured at 72 hpi Blastocysts< blastocysts determined

Number 598 407 227 190 189

% of cultured 100 68.1 38.0 31.8 -_

% of cleaved —_ 100 55.8 46.7 —

% of hatched —_ — — 100 99.5
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Table 2. Sex ratios of bovine embryos classified according to the timing of hatching

in vitro
h No. of
post hatched Sex ratiob
Groups insemination blastocysts Male Female (% of males)
Fast 188 18 11 7 61.1
200 46 27 19 58.7
total 64 38 26 59.4
Intermediate 212 70 33 37 471
Slow 224 23 10 13 43.5
236 184 9 9 50.0
248 14 8 6 571
total 55 27 28 491
Total 189 98 91 51.9

a, Failure of sexing, one case.
b, Sex ratio did not differ (P > 0.05) from the expected 1:1 ratio.

failure of sexing (sampling time, 236 hpi) may have been due to a loss in handling the
embryo because of the absence of both male and female signals. An example of agarose
gel electrophoresis of embryo samples with PCR is shown in Fig. 1. As indicated in the
picture, male embryos gave a double band with male-specific and gender-neutral primers.
On the other hand, females gave a single band with gender-neutral primers alone.

The number and distribution of sexed hatched blastocysts obtained from 188 to 248 hpi
are presented in Table 2. The overall sex ratio (the number of male embryos/the number of
embryoé sexed) was 51.9% (98/189), which did not differ significantly from the expected
ratio of 1:1. For a more precise analysis, we divided embryos into three developmental
groups according to the time of hatching. The interval and number of embryos in the fast,
intermediate, and slow groups were 188-200 hpi (n=64), 212 hpi (n=70),and 224-248 hpi
(n=55), respectively (Table 2). Although not significantly. different from the expected 1:1
ratio, the sex ratio of the fast group was shifted to males (59.4%, 38/64). On the other hand,

-5
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the remaining of two-third (intermediate and
slow) had slightly more females than males
(47.1%, 33/70) or the sex ratio close to the
expected ratio of 1:1 (49.1%, 27/55).

Discussion

In most of the previous studies on
sexing of bovine embryos before
implantation, cytogenetic analysis has been
used to discriminate males from females4-9).
This technique is very accurate when a good
metaphase spread of the chromosomes is
obtained. However, success in sexing
processed embryos rarely exceeds 77%,
due to the absence or condensation of
metaphase spread®. The possibility of
erroneous sex ratio may not be negligible, if
the number of embryos available is limited or
the successful sexing ratio is low, due to
loss of

preferential one karyotype.

Furthermore, the process is labor intensive

£10% H1%5
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Fig. 1. Agarose gel electrophoresis of PCR products
from whole hatched blastocysts. Forty-five hatched
blastocysts were directly subjected to PCR for sexing.
Twenty-five samples showing a double band with male-
specific (¢) and gender-neutral («) primers were judged
to be male embryos. Twenty samples showing only a
single band with gender-neutral (<) primers were judged
to be females. a: 1 ng of purified bovine male DNA, b:

1 ng of purified bovine female DNA, ¢: negative control
without DNA.

and time-consuming. An alternative technology for embryo sexing has been developed using

Y chromosome-specific DNA probes!0. 11). The sex of a large number of embryos could also

be determined by PCR using short segments of Y chromosome-specific DNA as primers. In

the present study, this technology provided a high accuracy rate (nearly 100%) and a quick

answer (6h or less). These data support the previous reports of our own12) and also of other

investigators1-3).

The hatched blastocysts used for this study were of good quality with morphological

criteria and chronological developmental rate comparable to those seen in vivo!S). Although

-6 —
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some blastocysts were hatched from the zona pellucida when the culture was continued to
beyond 10 days, they had a morphologically poor quality and their development was slower
than that of in vivo, so that we excluded them from the data. Therefore, we could presume
that the vast majority of hatched blastocysts sexed in this study have resulted from normal
fertilization and development.

The present study revealed an overall sex ratio of 1:1 with 2% more males than
females. These data are in agreement with previous reports on preimplantation embryos
produced both in vivo 4. 8) and in vitro5-9), in which more males than females were obtained,
although not significantly different from the expected 1:1 ratio. The sex ratio obtained during
the gestation period after gonadal differentiation16) and that at birth17) have also generally
revealed a preponderance of males.

To determine the difference in the developmental speed between male and female
embryos, we divided hatched blastocysts into three developmental groups according to the
timing of hatching in vitro. The resultant sex ratio was 59.4, 47.1, and 49.1%, in the fast, |
intermediate, and slow groups, respectively. These results were not significantly different
from the expected ratio of 1:1. However, the concept that male cleave-stage embryos
develop more rapidly than do the female embryos has been proposed in mice'8) and cattle?.
8). Tsunoda et al. 18) divided mouse embryos recovered from the uterus into three groups
according to the time of blastocoel formation and transfer to the recipients. !n cattle,
blastocyst-stage embryos produced and cultured in vitro were carefully classified into four?)
or five8) developmental stages by morphological criteria and analyzed cytogenetically. Xu et
al.8) suggested that sex-related gene expression affects the development of embryos during
the first 8 days of development in vitro. We chose hatched blastocysts to examine the sex
ratio under our PCR condition because, 1) the embryos contains a large number of cells, 2)
there was no contamination by spermatozoa adhering to the zona pellucida or contained in
the perivitelline space, 3) they were easily classified by morphological criteria, and 4) there
was little data on the hatched blastocysts by cytogenetic analysis. Although a tendency of
males to develop more rapidly than females was seen in this study, the timing of hatching in

vitro itself did not appear to be a suitable parameter to determine the sexual differences in

=T =



IEFLOAEEEE (. Mamm. Ova Res.) $10% 515 19934458

the developmental process. In other words, the present study suggested the presence of

some factor(s) affecting the difference in hatching among blastocysts, besides sex-related
differences. The rate of development in the mouse was suggested to be controlled by
genetic regulation such as H-2 complex and the genes located elsewhere19, 20),

Hatching of blastocysts in vitro after IVF extended over a 188 to 248 hpi period in this
study. When and how this variation is related to the stage closer to the time of fertilization is
not fully understood. More precise observation such as the fate of the individual embryo in

relation to 'the 8-16-cell block' is required.
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Abstract: Three experiments were conducted to investigate the biological role
played by cumulus cells in the early pregnancy of pig.
In Exp 1, the proportions of oocytes with or without cumulus cells relating to
follicularsize were studied. The proportion of oocytes with cumulus cells increased by
63 % in the oocytes collected from small follicles (1~4mm) compared with those from
large follicles (=Z5mm). In Exp 2, in vitro matured oocytes were fertilized with
epididymal or ejaculated spermatozoa in vitro.
There was a significant difference in the rate of ovum development into 8-cell and 16-
cell stage between epididymal and ejaculated spermatozoa. In Exp 3, the developmental
ability of oocytes with or without cumulus cells was investigated. Oocytes nuded from
cumulus complexes at in vitro fertilization could not develloped over the 4-cell stage.
KEY WORDS : in vitro fertilization, pig follicular oocyte, cumulus cell,
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Introduction

In vitro fertilization in pig have been studied to define the various conditions
on the maturity of follicular oocytes and fertilization'™®. This technique have solved
many problems on the fertilization and subsequent development of eggs. By now, a
few piglets were born by the use of follicular and tubal oocytes®™™.

On the other hand, the requirement of cumulus cells for the follicular to mature
in vitro has been reported in few animals®* Y. However, the biological.role of
cumulus cellshas not been fully elucidated yet during the early development of
oocyte.

The present study was conducted to investigate the role played by the cumulus

cells during in vitro fertilization and subsequent development into blastocysts.
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Materials and Methods
1. Collection of oocytes

Ovaries were collected from immature gilts at a local abattoir and brought to the
laboratory with Dulbecco’ s phosphate buffered saline at 35-37°C. Only healthy follicles with
a diameter of 1-4 mm and =5 mm were used for this study. The obtained oocytes were
classified as follows ; Class A : oocytes surrounded by many layers of cumulus complexes ;
Class B : oocytes surrounded by only 1~2 layers of cumuluscells ; Class C : nude oocytes ;
Class D : abnormal oocytes.

2. Preparation of sperm

Semen was collected from Duroc boars by glove method, and washed once with
Dulbecco’ sphosphate buffered saline.

Otherwise, epididymal spermatozoa was collected from the cauda epididymis at a local
abattoir. Ejaculated and epididymal sperm samples were diluted with a basic medium
consisting of TCM-199 with Earle’s salts (Nissui, Japan) supplemented with 10 % FCS
(HAZLETON, USA), 100mg/l dibekacine sulfate to a final dilution of 2 X 10°® sperms/ml.
The ‘diluted sperm was then pre-incubated for about 4 to 5hr at 37°C. After the incubation,
the sperm showed the whiplash-like movement and reduced mortality.

3. Fertilization in vitro

About 50x]1 sperm suspension (1X10°sperm/ml) were introduced into the 200 gl
medium contained 10~20 of matured oocytes. The oocytes and sperm were co-incubated at
38.5C in an atmosphere of 5 % CO, and 95 % air, and examined every 24hrs.

Experiment 1, the proportions of oocytes with or without cumulus cells relating to follicular
size were investigated.

Experiment 2, the comparison of ejaculated or epididymal sperm was examined for the
development of oocytes fertilized in vitro.

Experiment 3, Using ejaculated sperm, this experiment was conducted to examine a
developmental ability of oocytes with or without cumulus cells, after its removal and
subsequent addition near the oocytes at fertilization and development.

4. Statistical method

The data were analyzed with the x2?-test. A probability (P) of 0.05 was considered
significant.

Results

Proportions of oocytes with or without cumulus cells (Exp 1)

The proportion of oocytes with or without cumulus cells relating to follicular size were
studied (Table 1). In the small follicle (1~4 mm in diameter), the percentage of oocytes

with cumulus cells (class A and class B) was 63.4 % and nude oocytes showed 30.1 %.
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Whereas, the percentages of oocytes surrounded by cumulus cells in large follicles (=5mm)
were slightly lower.

Table 2. Development of follicular oocytes matured, fertilized and cultured in vitro

Source of No. and % of oocytes developed to :
Class of ococytes No. of oocytes

spermatozoa 22—cell =4—cell 28—cell =16—cell =molura

Epididimal A 21

14 8 4 3 2
(66.7)  (38.1) (19.0) (14.3)a (9.5)

B 24 15 6 4 2 0
(62.5) (25.0) (16.0)*  (8.3) (0)
Ejaculated A 71 44 23 11 2 1
(62.0) (32.4) (15.5) (2.8)" (1.4)
B 224

105 50 11 8 2
"(46.9) (13.4) (4.9 (3.6) (0.9)

Significance of difference ; a vs b : P<0.05.

Effect of sperm on in vitro fertilization (Exp.2)

The data are summarized in table 2. Both ejaculated and epididymal sperm could develop
to the 2-cell stages at a high rate (47~67 %) between Class A and Class B oocytes. But, the
developmental rate in both class declined during the 4-cell to 16-cell stage. Theepididymal-
class B was superior to the ejaculated-class B for development to 8-cell stage (P<0.05).
Furthermore, the epididymal-class A was superior to the ejaculated-A for development to

16-cell stage (P<0.05). However, only a few oocytes (Class A) developed into the morula
stage.

Table 3. Effect of cumulus cells on the development of pig follicular oocytes

Condition No. and % of oocytes developed to :
No. of oocytes
at fertilization — at development 22—cell =4—cell =8—cell =16—cell =molura
Adherence — Adherence 37

7 10 5 1
2?70.3)' 1(46.0)' (27.0* (13.5) (2.7)

Adh — Additi 56 34 13 13 13 2
JEn® Hon (60.7)* (35.7) (23.2)* (23.2) (3.6)
Adh — Nud 70 37 19 13 11 3
erence — fude (52.9) (27.1 (18.6) (15.7) (4.3)
Nude — Addition 27 6 3 0 b 0
(22.2)* (7.8) (0) (0) (0)
Nude — Nude 22 b

0 0
%27.3)" l(4.5)b 0(o) (0) (0)

Significance of difference ; a vs b : P<0.05.
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Effects of cumulus cells on the development of pig oocytes (Exp.3)

Table 3 showed the effects of cumulus cells with, without and addition at the stage of
fertilization and development. The oocytes with cumulus cells at fertilization had a
significantly higher rate (53-70 %) of devel;)pment than the oocytes without cumulus cells
during 2-cell to 8-cell stage (P<0.05).

Otherwise, both oocytes with or without cumulus cells did not develop significantly from
16-cell up to morula stage. However, 14-23 % of the oocytes with cumulus cells developed

to 16-cell, and 2-4 % of the oocytes to morula stage.

Table 1. Proportions of oocytes with or without cumulus cells
relating to follicular size

Classification

A B C D (%) total

Follicle size (mm)

1~4 497 1698 1041 226 3462
(14.4) (49.0) (30.1) (6.5)

o
IA

50 164 161 32 407
(12.3) (40.3) (39.5) (7.9)

Discussion

A positive correlation between antral follicle diameter and oocyte maturation in vitro
has been reported in pigs®. On the contrary, antral follicular sizes have not appeared
toinfluence oocytes maturation in vitro’?. FUKUI and SAKUMA™ showed that the proportion
of bovine oocytes without cumulus cells collected from the larger follicles was ~ 30 % greater
than those collected from small follicules (=5 mm). In addition, the rate of degeneration of
the oocytes without cumulus cells during culture seemed to be higher than those of the oocytes
with cumulus cells. In the present study, the proportionof oocytes (A+B) with cumulus cells
collected from small follicules (=4 mm) was ~ 63 % greater than those collected from the large
follicules (=5 mm) (Table 1).

There was a significant difference in the growth ratio into 8-cell and 16-cell between
epididymal and ejaculated spermatozoa (Table 2). The reason for this difference is not clear.
Iritani et al® reported that the slightly higher proportion of oocytes was penetrated by
epididymal than ejaculated spermatozoa. We assume that coming in contact with seminal
plasma might be harmful to the spermatozoa. However, the development to the 2-cell stage

was not different between the two sources of spermatozoa.
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FUKUI and SAKUMA™ concluded that the presence of cumulus cells surrounding
oocytes appeared to be more important for in vitro maturation to metaphase II than either
ovarian activity or follicular size.

But, it is not known whether or not cumulus cells play an important role at the time of
in vitro fertilization. In pigs, the 4-cell block in culture in vitro for development have been
observed for a long time'. However, the reason of the in vitro developmental block is not
clear yet. In the present study, some embryos with cumulus cells at the time of
fertilization allowed development throughthe 4-cell block (Table 3). Otherwise, nude embryos
without cumulus cells could not develop to the 8-cell stage. These results suggest that the

cumulus cells may be very important for in vitro fertilization.
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Abstract: The aim of this study was to develop a simple and
rapid method of cryopreservation of rat blastocysts by vitrification.
Vitrification solution used here contained glycerol and
polyethylene glycol as cryoprotective agents in a HEPES bulffered
saline (VS3). Two methods of vitrification, one-step and stepwise,
were examined to explore a convenient and successful technique
for vitrifying rat embryos. No obvious difference was found in
post-thaw in vitro survival of vitrified embryos between the two
methods of vitrification, suggesting that one-step method may
be successful for the vitrification of rat blastocysts. Microscopical
observations of the embryos revealed that prolonged exposure of
the embryos to the VS3 induced the considerable swelling of
embryonic cells, suggesting the intracellular influx of
cryoprotective agents. Based on the morphological examinations,
no serious damages were observed in the vitrified-thawed embryos
after a short period of exposure time (5 min) . The present
results demonstrate that one-step method of vitrification would
be successful for cryo-storage of rat blastocysts.

KEY WORDS: Rat, Embryos, Cryopreservation , Vitrification,
Morphological features
(Received 17 October 1992, Accepted 5 February 1993)

Introduction

In the previous papers, we demonstrated that, using original
vitrification solution (VS1)' , rat blastocysts were successfully
cryopreserved by vitrification employing one-step method> * *
These results also suggested the possibility of the improvement
of the vitrification solution, which would be more suitable for
better vitrification than the above-mentioned solution (VS1). This
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experiment was, therefore, designed to examine the effect of
newly developed vitrification solution(VS3)” on in vitro post-thaw
survivability of vitrified rat blastocysts, in particular focusing
on morphological features of the vitrified-thawed embryos.

Materials and Methods

Source of embryos:

Sprague-Dawley strain (QDJ) were housed under a constant
temperature (20-24 C) and lighting regimen (12L:12D). Adult
female rats (8 to 19 weeks of age) were mated with males of the
same strain on the evening of proestrus. The day on which
spermatozoa were found in the viginal smear was taken as Day
1 of pregnancy. The embryos were flushed from the uterine
horn with HEPES buffered saline (HB1) ® on Day 5 of pregnancy.
Morphologically normal blastocysts were washed twice in fresh
HB1 before exposing to the vitrification solutions.

Vitrification solution:

The vitrification solution (100% VS3) consisted of a mixture
of 47.5% (v/v) glycerol and 6.0 % (w/v) polyethylene glycol (m.w.
8000) in a modified HB1 at pH 8.0 ®. Dilutions of the 100
%VS3 were prepared using HB1 to yield solutions with 25% and
50% of the cryoprotectant concentrations before experiments.

Effect of vitrification solution on in vitro survivability of the fresh
embryos(toxitciy test):

In this experiment, freshly collected embryos were directly
exposed to 100% VS3 for 5, 15 or 30 min in an ice box (3-4 C),
and subsequently the embryos were transferred to 3.0 ml of
HB1 at room temperature (20-24 C), holding for 10 min. As
controls, the freshly collected embryos were exposed directly to
HB1, holding for 5 min in an ice box, and then transferred to
3.0 ml of HB1, keeping for 10 min at room temperature.

Vitrification and warming procedures:

Two methods of vitrification, one-step and stepwise, were
employed according to the method reported previously” **. In
case of one-step method, the embryos were exposed directly to
100 %VS3 for 5, 15 or 30 min in an ice box, while in the
stepwise method, the embryos were exposed for 10 min to 25%
VS3 at room temperature and 50% VS3 in an ice box. The
both embryos were transferred to 50 ml of 100% VS3 in an ice
box, and then the suspensions containing embryos were carefully
aspirated in 0.25 ml plastic insemination straw (IMV, France)
separated by two air bubbles from the rest of the straw filled
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with 100% VS3. The straws were heat-sealed and frozen rapidly
by immersing quickly into LN, and stored for periods between 1
and 7 days. The warming procedure of straws was conducted
rapidly by agitating gently in an iced-water bath. The contents
of each straw were expelled into 3.0 ml of HB1 at room
temperature, mixed and held for 10 min.

Assessment of in vitro embryonic development of the embryos:

All recovered embryos were washed twice in MEM supplemented
with 10. 0% FCS (Gibco), and subsequently were cultured for
up to 48 h in drops (400 ml) of the same medium under mineral
oil at 39 C in an atomosphere of 5% CO2 in air. The morphological
appearance was assessed by the use of inverted microscope at
24 h intervals. The embryos developed to expanded and hatched
blastocysts were classified as viable.

Statistical analysis:

Data were analyzed by use of ANOVA and the statistical
differences of means were evaluated by Duncan's new multiple
range test after transformation to arcsine values ® .

Morphological examination:

The embryos were immediately pre-fixed in Karnovsky's
fixative for 1.5 - 2.0 h at 4 C, rinsed in 0.1M cacodylate buffer
for 2-3 h and then post-fixed 1.0 % osmium tetraoxide for 1 h at
4 C, dehydrated in aceton series and embedded in Epoxy resin.
Semi-shin section (0.25 mm) were stained with 0.5% toluidine
blue and observed by using light microscope.

Results

As shown in Table 1, in comparison with control embryos,
prolonged exposure of the freshly collected embryos to 100%VS
inhibited their subsequent in vitro development, depending upon
the exposure time. A serious injury was observed in the embryos
exposed for 15 or 30 min to the VS3, particularly the development
to hatched blastocysts was severely damaged by the prolonged
exposure time (Table 1).

Table 2 showed that the vitrification in VS3 was not always
harmful to the rat embryos as compared with the case of toxicity
test, indicating that the toxic effect of the cryoprotectants on
embryonic development might be more important for vitrification
than vitirification per se. The degree of inhibition of embryonic
development by vitrification was not comparable to that by the

-1 9 —



MELO4EE (J. Mamm. Ova Res.) #10% %1% 1993444

Table.1 Effect of vitrification solution(VS3) on /n vitro development of rat
blastocysts

Incubation time (hr)

Exposure No. of embryos 24 48
time used
(minutes) Expanded B.' Hatched B. Expanded B. Hatched B.
¢9)
Control 30 28.8+18.9° 68.1£17.7°2 3.7t 3.7° 89.3% 6.4°
5 32 66.7+12.0° 13.3t 8.8 6.7t 6.7 42.2+13.1°
15 25 51.1+17.2° 0.0+ 0.0 3.3t 3.3 3.3t 3.3°
30 28 18.9+11.6° 0.0+ 0.0 0.0+ 0.0 6.7+ 6.7°

1 B : Blastocyst
2 3 No statistical analysis was done in these columns.
2 b MeanstSE in the same column with different superscripts are significantly
different(P<0.01).

Table 2. Post-thaw development of rat blastocysts vitrified in VS3

Incubation time (hr)

Treatment No. of embryos 24 48
recovered

Expanded B.' Hatched B. Expanded B. Hatched B.

Control 30 28.8+18.9° 68.1117.72(%) 3.7+ 3.7* 89.3* 6.4°
Stepwise 55 59.6+£10.8°* 0.0% 0.0 1.5+ 1.5° 30.1+12.4%¢
One-step
5min 64 83.8+ 5.8° 1.6+ 1.6. 4.3+ 1.4* 35.4%10.7°
15min 43 54.4% 7.9°* 2.5+ 2.5 4.6+ 2.7 21.0+ 1.8"°
30min 42 31.0+ 7.8 2.8+ 2.8 5.2+ 3.3° 7.2+ 3.3°

1 B : Blastocyst.
2 No statistical analysis was done in this column.
a b c MeanstSE in the same column with different superscripts are
significantly different(P<0.01).
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Fig. 1.
Fig. 2.

Fig. 3.

Fig. 4

Fig. 5.

Explanation of figures

A freshly collected rat blastocyst before vitrification.

A blastocyst exposed for 5 min to VS3 in an ice box (3-4
C). The inner cell mass (Icm) and trophoblast cells (Tc)
are slightly swollen.

A blastocyst just after removal of VS3. Blastocyst was
exposed for 5 min to VS3 without vitrification.
Morphological featur is very similar to that of the
unvitrified fresh blastocyst

A vitrified-thawed blastocyst, showing similar
morphological appearance to that of the fresh
blastocyst.

An expanded blastocyst, which was cultured in vitro for
24 h following vitrification and thawing. A disc of the
trophoblast cells (Tc) and the embryonic cells were
connected to each other with string-like fiber.

Fig.6. An injured vitrified-thawed blastocyst, which was

culture in vitro for 24 h after vitrification and thawing.
The inner cell mass (Icm) was destroyed and cell
organelles were scattered.

Abbreviations in the figures: Bc, Blastocole; Icm, Inner cell

mass; Tc, Trophpoblast cells; Zp, Zona pellucida.
Each calibration bar indicates 15 nm

—-21 -



WELIRsE (J. Mamm. Ova Res.) $10% #1% 19934 4H

exposure treatment (Table 2). Inhibitory effect of vitrification
on post-thaw in vitro embryonic development was also dependent
upon the exposure time, showing that the more exposure, the
less development. As is clear in Table 2, one-step method,
being 5 min exposure time, resulted in the better in vitro post-thaw
survival of the vitrified-thawed rat embryos. This suggested
that one-step method would be successful for the vitrification of
the rat embryos. Morphological examinations showed a
slight swelling of the embryonic cells, which were exposed to
100%VS3 for several minutes as compared with the freshly
collected embryos (Figs. 1 and 2), and the degree of swelling
was also dependent upon the exposure time of the embryos, the
more exposure time, the more swelling. On the other hand,
some of the vitrified-thawed embryos, which were frozen just
after 5 min exposure to VS3, showed normal morphological
features similar to those of the fresh embryos (Figs, 3 and 4).
Morphological characteristics of the expanded blastocyst were
observed in the connection among the cells in trophoblast layer
and inner cell mass. These intercellular connections were
maintained each other with string-like fiber (Fig. 5). Some of
the slightly cryoinjured embryos showed the cellular debris and
cell organelles scattering inside the blastocoele (Fig. 6).

Discussion

As mentioned above, the vitrification solutions containing
glycerol and polyethylene glycol, clearly inhibited in vitro
development of the rat blastocysts, and the degree of inhibition
of embryonic development was also dependent upon the exposure
time, during which the embryos were exposed to the vitirification
solutions. The toxic effect of the vitrification solutions has
already been reported using mouse embryos . From the present
study, prolonged exposure of the embryos to vitrification solutions
seemed particularly harmful to subsequent embryonic
development in vitro, even if the embryos were not vitrified.
This means that the cryoinjury brought by vitrification and
thawing arised probably mainly from toxic effect of the
cryoprotective agents rather than vitrification per se. In mouse
embryos, the developmental inhibition or post-thaw in vitro
survivability following vitrification-thawing has been reported by
many researchers > ®. The low survival rate of vitrified-thawed
mouse embryos, however, has been said to be due to chemical
toxicity of glycerol, which has the high permeability to mouse
embryonic cells, rather than to osmotic injury * 9.

-2 92—
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On the other hand, there was no significant difference in
post-thaw in vitro survival and embryonic development between
one-step and stepwise methods of vitrification, suggesting the
possibility of successful vitrification of rat blastocysts by using
a simple and rapid freezing method. Similar results have
already been reported in the rat embryos, employing the same
method as used here '” 'Y, It has also been reported the
superiority of VS3 to the previous vitrification solution (VS1) ®.

In the present study, HB1 diluent, which was used for
recovering vitrified-thawed embryos, contained neither glycerol
nor sucrose, resulting in in vitro better embryonic survival and
subsequent development, as compared with the previous reports
#%4 In general, the addition of sucrose and/or glycerol to the
diluents at the time of embryo recovery could enhance the post-
thaw survival of the embryos > > * '* ¥ These results also
suggest that the supplement of some chemicals to the diluents
may induce some osmotic changes at cellular levels during
dilutions of the embryos, leading to a better recovery of many
viable embryos following vitrification and thawing.

Morphological observations revealed that the exposure of the
embryos to the vitrification solutions brought about the swelling
of the embryonic cells, depending upon the exposure time. The
figures indicate the possibility of the intracellular permeation of
cryoprotectants to the rat blastocysts. Similar findings, swelling
and/or shrinkage of the embryonic cells, have already been
reported in mouse eight-cell embryos when the embryos were
exposed to the vitrification solutions and/or diluted after
vitrification and thawing °. These transient morphological
changes have been thought to be caused by osmotic shock due
to high concentration of cryoprotectants °.

Well-vitrified-thawed embryos showed normal morphological
features in comparison with those of freshly collected embryos,
suggesting that suitable VS3 and/or better treatment for vitrifying
rat embryos caused no morphological changes in the embryonic
cells.

The present results showed that a simple and rapid method
for cryopreserving rat balstocysts using favourable vitrification
solutions could be successful. However, less toxic and more
stable vitrification solutions and the procedures of dilution for
removing cryoprotective agents from the embryonic cells are still
required to improve the survival rate of vitrified-thawed embryos.
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Abstract: Uncompacted 8-cell mouse embryos cultured in a Whittingham medium contain-
ing anti-Lewis X (Le*) antibody underwent compaction, and developed into 16-cell embryos,
though their blastomeres were all round and tended to be separated from each other. In
such embryos no junctional complexes were seen of any type. These findings seem to
suggest that Le* epitope must play an important role in cell-to-cell recognitionin trans-

formed embryos and in the subsequent formation of junctional complexes.
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Introduction

Lewis X (Le*) epitope is thought to influence cell-to-cell recognition which leads to
cell differentiation':® and organ formation® * . In mouse embryos whose blastomeres have
been transformed following the activation of actin filaments® in the cytoplasm and of E-
cadherin® on the cell surface, it is suggested that Le* epitope helps blastomeres to
identify themselves by binding itself to receptors on the surface of blastomeres”  ® .
Compaction of embryos is assumed to complete its entire course through such serial events,
which also are accompanied by the construction of junctional complexes between pairs of
blastomeres® ° .

Some reports have dealt with the effect of Le* epitope on compaction of mouse em-
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bryos; in such studies, the embryos were cultured in a medium containing anti-Le* antibody
10-12) * Their results, however, were contradictory: (1) embryos normally underwent com-
paction'®, (2) embryos did not undergo compaction, but developed into 32-cell embryos
composed of only round blastomeres'': '*). There have been no examinations, however, on
the fluctuation of actin filaments, transformation of blastomeres or on the construction
of junctional complexes.

In the present investigation, the authors examined the ultrastructural aspect of
Junctional complexes and the histochemical location of actin filaments in mouse embryos
which were developed from the 8-cell stage on in a medium containing anti-Le* antibody,
and discussed the role of Le* epitope in the construction of junctional complexes that

grow between pairs of blastomeres.

Materials and Methods

Eighty mature mice of the ICR strain were kept and fed normally in a room at 24 <,
lit 14 hrs a day, from 4 a.m. till 6 p.m. Superovulated with 5 i.u. PMSG (Teikoku Hormone
Manufacturing Co. Ltd., Tokyo, Japan) and with 5 i.u. hCG (Teikoku Hormone Manufacturing
Co. Ltd.) 48 hrs later, they were mated with ICR strain males of proven fertility.

In order to examine the influence of anti-Le* antibody on in vitro development of 8-
cell mouse embryos, uncompacted 8-cell embryos were collected from the oviducts 63 hrs
after hCG injection, and their zonae pellucidae were removed with pronase (Sigma, St.
Louis, U.S.A.). The embryos thus treated were cultured at 37 T for 8 to 24 hrs ina 1 ml
Whittingham medium'® containing 2 pg anti-Le* antibody (Biodegign Internationmal, N. Y.,
U.S.A.) placed in a CO» incubator (5 % C0,, 95 % air). As for the controls, a few un-
compacted 8-cell embryos were cultured in a Whittingham medium devoid of antibody. Some
of the embryos thus cultured were examined under a phase-contrast microscope. Approxi-
mately half of the remaining embryos were fixed in a 0.1 M cacodylate buffer solution (pH
7.4) containing 4 % glutaraldehyde and 2 % paraformaldehyde at 4 T for 3 hrs. Rinsed 3
times in a 0.1 M cacodylate buffer solution (pH 7.4) over night, they were post-fixed in

a 0.1 M cacodylate buffer solution (pH 7.4) containing 1 % osmium tetroxide. The embryos
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were dehydrated through an acetone series, and then embedded in Epon 812. The embedded
samples were cut using an ultramicrotome, stained with uranium acetate and then with lead
nitrate, finally to be photographed under a JEM-100B electron microscope.

For the detection of actin filaments, the rest of the embryos were fixed in a phos-
phate buffer saline!® (PBS, pH 7.4) containing 3.7 % formaldehyde at room temperature for
30 min. Rinsed in a PBS, they were immersed in a PBS containing 0.25 % Tween-20 (Bio-Rad
Laboratories, Richmond, U.S.A.) at room temperature for 5 min. Again rinsed in a PBS, the
embryos were immersed in 100 gl PBS containing 16.5 ng phallacidin (Molecular Probes Inc.,
Junction City, U.S.A.) at room temperature for 20 min. As for the controls, a few embryos
were immersed in a PBS devoid of phallacidin. The embryos thus prepared for actin fila-
ment observation were placed one or a few at a time in the center of 4 vaseline spots on a
slide. A coverslip was carefully placed on the vaseline spots and pressed gently to
anchor the embryos in between the cover slip and the slide. Observation was carried out

under a reflected-light fluorescing microscope (Nikon Corporation, Tokyo, Japan).

Results

When uncompacted 8-cell embryos were cultured in a Whittingham medium, the embryos
underwent compaction, and outer round blastomeres became flat; a subsequent culture, then,
led them to grow into blastocysts. When cultured in a Whittingham medium containing anti-
Le* antibody, compaction occurred just the same (Fig. 1), but the subsequent culture
prevented the embryos from growing into blastocysts: the embryos, instead, had 16 round
blastomeres, which were usually separated from each other.

Junctional complexes

In compacted 8-cell embryos cultured in a medium without the antibody, zonula
occludens, predesmosomes and gap junctions appeared between each pairs of outer flattened
blastomeres (Fig. 2), and gap junctions between each pair of inner round blastomeres, and
between a flattened blastomere and a round blastomere. Cultured in a medium with the
antibody, however, neither compacted 8-cell embryos nor 16-cell embryos composed only of

round blastomeres had a junctional complex anywhere (Fig. 3).
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Fig. 1. A compacted 8-cell mouse embryo cultured in a medium
with anti-Le* antibody. An outer flattened blastomere and inner
round blatomeres are seen. The scale indicates 2.0 gm. Fig. 2.
A compacted 8-cell mouse embryo cultured in a medium without
anti-Le* antibody. A zonula occludens (arrow) is seen between

two outer flattened blastomeres. The scale indicates 0.5 gm.
Fig. 3. A compacted 8-cell mouse embryo cultured in a medium
with anti-Le* antibody. No junctional complex is seen between
two outer flattened blastomeres. The scale indicates 0.5 gm.
Fig. 4. A compacted 16-cell mouse embryo cultured in a medium
without anti-Le* antibody, and treated with phallacidin. Actin
fluorescence is seen in the <cytoplasm of both flattened and
round blastomeres, and is especially stronger in the ectoplasmic
zones than in other parts of the cytoplasm. The scale indicates
25.0 gm. Fig. 5. A compacted 8-cell mouse embryo cultured in a
medium with anti-Le* antibody, and treated with phallacidin.
Actin fluorescence is seen in the cytoplasm of both flattened
and round blastomeres, and is stronger throughout the ecto-
plasmic zones than in other parts of the cytoplasm. The scale
indicates 25.0 gm.

Actin
When normal embryos cultured in a medium with or without antibody were immersed in

phallacidin solution, fluorescence appeared throughout the cytoplasm (Figs. 4 and 5), but
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not when the embryos were immersed in a solution devoid of phallacidin, these findings in-
dicating that the fluorescence shows the presence of actin.

In compacted embryos cultured in an antibody-free medium, the fluorescence was
stronger in the ectoplasmic zones where two blastomeres adhered than in other parts of the
cytoplsm (Fig. 4). In those cultured in a medium containing antibody, fluorescence was
stronger throughout the ectoplasmic zones than in other parts of the cytoplasm (Fig. 5);
but in 16-cell embryos, most of the blastomeres showed no fluorescence, though a few

blastomeres showed a small amount.

Discussion

It is agreed that Le* epitope first appears on the blastomere surface of uncompacted
8-cell mouse embryos, but the largest amount of Le* epitope occurs in compacted embryos,
however, in blastocysts a small amount remains only on the surface of inner-cell-mass

15-17)  Le* epitope is assumed to play an important role in cell-to-cell recognition

cells
among transformed blastomeres and in subsequent formation of junctional complexes; the
latter speculation, however, has not been proved experimantally. The present experimental
findings confirmed this, showing that Le™ epitope does play a role in the formation of
junctional complexes. Incomplete compaction of anti-Le* antibody-treated embryos, accom-
panied by the lack of formation of junctional complexes and of actin activation, result-
ing in an inability to develop blastocysts, together seem to confirm our findings.

Johnson et al.**’ and Kemler et al.'® reported that no compaction occurred in anti-
Le* antibody-treated mouse embryos, disagreeing with our results. It seems that compac-
tion did not occur because of the deployment of an antiserum made from the surface mole-
cules of embryonic teratocarcinoma cells as antigen. That is, the antiserum may have con-
tained an antibody against E-cadherin together with one against Le* epitope'® '®. If em-
bryos are treated with such an antiserum, activation of intercellular adhering molecules
on the blastomere surface, the first step of compaction, is inhibited by the antibody

against E-cadherin even before the inhibition of cell-to-cell recognition of blastomeres

is induced by anti-Le* antibody, thus no compaction occurs in the embryos.
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Relationship between malate dehydrogenase activity and energy substrates of fresh

bovine embryos derived from IVF

W e, EFRE-EER
Zae Young RYOO, Shichiro SUGAWARA

HlRFRFHEREREHE

Laboratort of Animal Reproduction, Faculity of Agriculture, TOHOKU University

Abstract: We have studied on the relationships between substrate activity of MDH
in TCA and energy substrates of bovine embryos from the 1-cell to blastocysts stages.
MDH activity was calculated in single fresh embryos, using enzyme cycling method
modified by us for single fresh embryos, and then each embryo estimated MDH
activity was co-cultured with cumulus cells to check subsequent development.

We found out that the level of MDH activity was significantly higher (P<0.05) in
AMLP buffer as compared with PBS(—) buffer as enzymatic reaction buffer during
early stages of development; but the bovine embryos in AMLP buffer(pH 9.8) did not
continue subsequent development after estimation of enzymatic activity. MDH activity
of bovine embryos at unfertilized, 2, 4, 8-cell, morula and blastocysts stages was
ranged from 5.20+1.06 to 12.18+1.86 (x10° mol“embryo,/hr). The activity was the
highest at the blastocyst stages. MDH activity in the degenerated embryos was
significantly lower(P<0.05) as compared with that in normal embryos. MDH activity
increased markedly in the presence of glutamate,malate, « -ketoglutarate and DNP,

indicating that via the TCA cycle that these substrates can be used as energy sources.

KEY WORDS: Bovine embryo, Metabolic activity, Enzyme cycling, Enzymatic activity
(Zf+1993%1A1108, ¥E1993%2A258)
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#

il

432 Pentose Phosphate Pathway (PPP) &Embden-MeyerHof (EMP) DFEEIC & -
Tglucose ML LTV 3. fifi 5, Rieger&Guay (1988) 2% X ¢ Tiffind (1991) i, 4¥HHET
(Xglutamate % Tricarboxylic acid cycle (TCA) TRELTWBZ L2 R L. 2hbDr i, 4
T 3503 5 % v ¥ —FE OBRLZRK i glucose b DPPP L EMPH 3 Gl i &, #IHIRAERE T
DI DTCARK L > THEDRILE LTWBZ ERRTLDTHS. Lhl, FIFREVTTCAR
OFRERBEVEDORBMIZT TR, v9FBIVT v e EOERPIEWIPFOER DL & HRTFHRERE
Dig <, THOKRE . 22T, FPRFREIVBEREVT, TCARYETRBEh 3 HHEO =
AINF-—NBELDRDIPFOREE L OBREYRARL L2 BE LT, BRANKC & HRIT
1f824 9 ODMDH (malate dehydrogenase) §&M:& % & icBIHE LT\ 5 RSB E B & DB
HTHEBRIR~ORERYREH L O THET 5.

MRS LU

(1) HHaBBF OB E L OENERC X 29D R

B35 TR LI -BRBL s b DFBRASRT % FiV, BA ST & D IR 2 1R Uie. (M S2RS (2 BE
B o7z, Thbb, BEMEOIIE X 0 %G HEEC & ) RERADIIIF 4 L, MDHIEHK
EXn LB LT 2R E OB E L RAT 5 L dkic, 24B5RIRINERE, SNSRI,
FREAIAE DTS S HIRHE % TRk (32~35C) CRMRE, BASHEURIIB.O. ¥ (Brackett & Oliph-ant)ic.
10mM 77 =4 v (FIEMZE) 2z, BEOSEE (200xg, 8%) % 2@ 0E L TBT2E%% L.
Lok, BSAEAIB.O.¥KC15g,/ml ~3Y v (H-3125, Sigma) ¥ X 010mM 57 =4 ¥V %
%z, 1EZEOLSEE (200xg, 8547) L, BTHE%10x106cell,/ mlicic s & 5 KB.O. K THE L. %
¥M Y +— L (Falcon, 35mm, No.3001){%, 0.0lg/ mldBSA%*4#B.0O. (50u1) #Mz, b
BRAEFEHE LI F%B.O. +BSAK T2 EIged#E, R+ — VICEA L THBERT - BEBORBT
REE125x106cell /ml& Uiz, 0K 6 BRRBICIITI3, RN T3 EEER L THELLEFER W
BIZ, IXTNAANVTE- IRt (350p]1) B Uiz, R4 FAEHERKE, 25mM HEPESAE#
Earle®4TCM199 (GIBCO, Cat.380-2340) %*#BEi5% (v/v) DIE@LA4RRMEE (FCS, Flow
Lab., Lot.910) &#Hi44#E (100IU,ml Penicilin; 0.05zg/ ml Streptomysin) Z ¥ Lizd D%
Rvie. BFAIRF 2 ORRalRF % 22K AR B b e, IR DWW TR, SRS H524~2605fE < 2 M
RadRE, 44~468571 T 4 MIBQIARE, 50~528%H T 8 MIKIHINE, 120~124B%R TREHEE X 01160~170
Rl CREA Bt % 15 7e.
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(2) ¥% (MDH) EHRIE

Malate dehydrogenase (MDH) HEMORIE IZLowry (1972) AW EREREC W THEE
PRFRIZBACEE Lic it AV TT- .

a. BRI

MDHORIGEWIZLU TR LEERD DO Hwiz. Thbb, 50mM 2-amino-2-methyl-L-
propanol HCI buffer (AMLP) (pH 9.8) ¥ X U'PBS (-) (pH 7.3) £0.2mM NAD, 6.5mM
malate, 1.0mM EDTA, 0.05% (w,/v) %% Lic. BRRIGI1.0p10RIGKE &b, AESmm,
FEE1ImmOBRA T A F 77 X EeIBF 1EEZAR, I X444 VTRV, ITTLHERIEEE
fo. ZD#0.2M NaOH% Ik, RIG%E LS $BFONADR B L .

b. ¥4 2V v I7RI&

MDHODEERFIGIC & > THERE W IENADHZ 9 A 7V Y I L D3E L. 41429 v 7EKiL,
pH 9.8050mM AMLP bufferiz300mM ethanol, 0.1mM ADP, 0.02% BSA% &L RIGKIZ, 50 ¢
g/ ml alcohol dehydrogenase (ADH: EC 1.1.1.1) , ¥& U 5#¢g/ml malate dehydrogenase

(MDH: EC 1.1.1.37) #ixTHWi. ¥4 27V v 7iR337CT 1 BT - e
c. #HREIL (NADHEM:) ofilE

F A7) v 7 THIE S NI KIGERY ONADH % B E2%E (CAM-220:Fluorometer, Nicon,
UV Fluorx20) & »#&4 v 7 AoReEksiEz 5 Biciike L, #XtRE (UVEREX300~400nM, F
¥7 4 v ZEm465) I X DMKERRUE L. A2V 4 - Ficidl0*~ 10°M NADH®EHK % v 1.

KEIILLT D 4 K2\ TITV, B % HBHRE L.

(5282 1) buffer DR & BERTEN & OBIRE BT 2 o, 8 MIKINIE, REMES L ORI
DWW, BERIEKE LT, 50mM AMLP buffer (pH 9.8) &PBS (=) (pH 7.3) DEEREH%
BlE L.

(RB2) ER1OERZ D L, BREHIELSTEH, TOBRORERN L » - kERRIGK

(PBS(—)) %A\, IFRIITH LB T CORERIEN L MR~ DOREREZF .

(B 3) B 5 HEDIIFOWT, EFCHRELE LHR A AN TR BTN (RABE, B4R
D5 VIIRETRIN) % FEA CTEREE S BBRANDRAERYFH .

(B 4) HHENABHE L MDHEROBEZ AN S o, FRME A\, ERRIGKCHREAHY
H & LT, 6.5mM malate, 5mM « -ketoglutarate, 4mM glutamate, 3mM iso-citrate¥ X O}
50u#M 2,4-dinitrophenol (DNP;Sigma,St Louis) #thFEhnEinl, ERREZHE L.

BT Fisher s Exact test¥ & U'Chi-square testiZ & » THEZDOBRHAYT- 1.
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®m R

BRI %2 50mM AMLP buffer (pH 9.8) %Xt PBS (—) (pH 7.3) &L, 8#ikHiE,
BRI R X OB OMDHEN: 2 HIE LIcR, Table 1R X 512, BERRIGK AMLP buffer
DEERRIGIIPBS (—) X AECE,I -k (P<0.05) . L, L, PBS(—)o&HTcolMiaz cto
FAERN, 8 MMM L FEPME T hTh2.0 (175) BLUV50.0% (3/6) wxiL,AMLP buffer
DEHETRTSCHBNLREEZRED LB LID, TORORESBD LRI, 5T,

FE 1 O&TIE, BREGMELS T2, BMREENER, KV TOREEZELTWHI LR
bbb -T. Thif, DBEOEKRTIIPBS(—) %A\, IBRIIFH» OB T CORREEZRIE
L, TOHROREERZHE Lic. TOKE, JIRIFTF (12.12+1.34x10°mol /embryo,/hr) & & OE#
F1(12.18+1.86x10%mol /embryo, hr) T OB (3 24 ARE (5. 2041.06x10°mol /embryo, hr)
F LU 4 MR (5.9040.89x10°mol /embryo,/hr) LW EBLCEMI > (P<0.05) . *iz, 2
FafifE b & RS & CORBRIER IR 4 T 5 HECH -7 (Table 2) .

WRSABOMFROVWT, EEBTRIVCBRTINOBRESM KB LILL S, ERIFTO
MDHEH: (11.1940.86x10*mol “embryo,/ hr) »:BfTI8F (6.63+0.87x10°mol /embryo,/ hr) X
nEL (P<0.05) , MBEA~NORERLETIHFOHELIRE LR, >, EFIPFTRI6MED
PBFrhofE (56.3%) DIRFHLEMAENCTELE Lic (Table 3) .

MG E & MDHIEH OBIE 2 /<5 1o, BRRIGKCHEIHYE, 6.5mM malate, 5mM
a -ketoglutarate, 4mM glutamate, 3mM iso-citrate ¥ £ 050« M DNP#% % hZ hiin LEERR
EERRIE Lok R, HEERINKX Liso-citrateF’iiNXiE, #EH & L TmalateZ % LXK X D FEIE
Motz (P<0.05) . L, L, «-ketoglutarate, glutamate ¥ & O'DNP#FRMN L7z X CldmalateFin
K& 0 EEREENEL, &b a-ketoglutarateF{INX & L O'DNPHINX TidmalatefsinX & ORI T
FEENRAEbhT (P<0.05) (Table 4) .

E- T

TCARRIPFOLRNF-AECE W THERI D KREREEZ L >T5. Thebb, glucose
P bpyruvatelC =T 5/, HIh, 25 FDOATPLAAETE RV, CE LV G b DCOLE &
[FRFIZ 245 FD ATPOTCAR TCHETE 5.

HROARERIC B0 5 HE ORI LT, Javed & Wright (1991) i3, 16Mifafifit % T
COE B iZpentose phosphate pathway (PPP) & Embden-MeyerHof pathway D5 TE M - 7z
b, EMPTIR4EDHTIC L Dk~ T 5 XK, PPPTRI6MIAHIEL: bBECHITHZ L%
#HELTW5. ¥, Riegerd Guay (1988) i3, BRADCOLINLEFET SV AT LARERLT,
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Table 1. Malate dehydrogenase activity of bovine embryos using either 2-amino-

2-methyl-L-propanol buffer or PBS(-) and subsequent development

Enzyme Cell No.of embryos MDH activity %k No. and % of

reaction stage measured and (x10°mol “embryo,/hr) blastocysts

medium then cultured

AMLP* %  morula 6 14.16+1.34a 0
blastocyst 5 19.73+5.19b —

PBS(—) morula 6 5.36+1.78¢c 3(50.0)
blastocyst 5 8.5940.98d =

a,b, vs ¢,d:P<0.05.
*kMean+SE

% %2-amino-2-methyl-L-propanol(pH 9.8)

Table 2. Malate dehydrogenase activity at different cell stages

of bovine embryos and subsequent development

Cell No.of embryos measured MDH activity % No. and % of
stage and then cultured (x10*mol /embryo, hr) blastocysts
Unfertilized >k 5k 12 12.12+1.34a -

2-cell 11 5.20%1.06b 2(18.2)
4—cell 10 5.90%+0.89¢ 1(10.0)
8—cell 10 8.49+1.40d 3(30.0)
Morula 10 8.50+1.10e 5(50.0)
Blastocyst 9 12.18+1.86f =

a,f vs b,c:P<0.05.
*kMean+SE

% %k These oocytes were incubated 22 hours for maturation.
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Table 3. Malate dehydrogenase activity and subsequent development of

normal and degenerated morulae obtained 5 days after IVF

Type of the No.of embryos MDH activity % No. and % of
embryos examined (x10*mol /embryo,/hr) blastocysts

Normal 16 11.19+0.86a 9(56.3)

Degenerated 19 6.63+0.87b 0

a vs b:P<0.05.

*Mean+SE

Table 4. Malate dehydrogenase avtivity of bovine morulae

with substrates

Substrates No.of embryos MDH activity %
measured (x10°*mol /embryo,hr)
Non—substrate 7 7.57+0.72a
Malate 7 11.16+0.53b
a —ketoglutarate 7 16.83%1.58c
Glutamate 7 15.01+1.15d
iso—citrate 7 9.02%0.19e
Dinitrophenol 10 17.57+1.83f

a vs b,c,d,f; b,c,d vs e; b vs ¢,f:P<0.05.
*kMean+SE
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i D glucosefS# # N7z & & A, pyruvate ¥ X Uglutamatel TCARIIC X hE{L. I % A8,
glucose DM {tidpyruvate kinaseDXZ 5 % WIZHEI X D FIR S h 5 & & %#HE Lic. MDHOBR
BRI L 0 SRR ORI L BRI~ DRAER LRI E T 5, BREIGKPBS (—)
DEMHIZAMLP buffer & Hx, BERIGEHEED - 1o, SRAEBEOMEBIRNORERIFECE -
7z (Table 1) . PBS (—) D&M TOBREN & REENAMLP buffer& R7x % Z & RERRIGKD
PHC L 5B TH B LELbRS.

HHNPEOMDHIE T 2 MRIHIFE D HIEAI & T4 cfm L, R TORBREENRbED -
e Z &1t (Table 2) , @I DI TitexogeneousDEE DAL EDRERDO T XNV F—%
BEHBLTWE3DELEENE. #-T, ERAETH-> TOHERBEFZMNLHEL Y, BERE» OHEZE
ANTR@ET>T5b0EELBN35. L L, Brinster (1966) 213 7 2 LT OMDHIE
BRI DR E TIRAE AEEH R b his\ 2, G6PDHOEM LREBHC 2 BRE W
EERHBE L.

EEFCFEE LB e AN SOBINRITIR CGERGEIE, RAERIED 5 WIRRAETRIE) X hEEHR
HEHERE M -7 (Table 3) . Javed& Wright (1991) i34 %A pentose phosphate pathway &
Embden -MeyerHof pathwaylZ 5T, SEARRIIDtotal glucoseFIFAERMNEFEIL BT &2 #H
Hli. ThboZ &}, =xAF¥F—HOETHTH 5NADPHB K KERIC & - TIRFO4EFH%
HETEDLZ ENRBEE i,

Rieger & Guay (1988) X, HEIR 7 H H 04 MIa% AV, 50mM DNP%* A hic A4 B
glucose® %\ idglutamate ® F W F NG L TTCARDIEFIAR A RIE LR, glucoseZAFH
FIZDNPZEIN L e BETCADCO, £ EIXE - e, glutamineRAIEHAICDNPZ N L1254,
W COLERBA Lz, =7 ADWBBMTHE UERTH S Z & 530 Fallon & Wright (1986) 12 & -
THESh TS, FOREHLICE T, TCAROFENHHE TH Zmalate, « -ketoglutarate,
glutamate & FESICDNPIZMDHEME R E D T2, 2hbDZ &1, malate, a -ketoglutarate® X O°
glutamate X RO = 3 L ¥~ & LT, ¥, DNPIRTCARK » % FENRBMYEOFBME &

LTHFIATE SRR E R,

PIEE D —II SR A BIEDTFE R (—i A No.02404018) 12 & - THT - 7-.

X M
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Relationship between lactate dehydrogenase activity and subsequent developmental

ability in individual bovine embryos

o fEHEE, fiE £FE, TFRLHE
Zae Young RYOO, Hiroshi INAGAKI, Shichiro SUGAWARA

RIERFRFMBRERHELZE

Laboratory of Animal Reproduction, Faculity of Agriculture, TOHOKU University

Abstract: In order to survey the relationships between metabolitic activity and
develpmental ability of bovine embryo derived from in vitro fertilization, we modified
an enzymatic cycling method in the present study. We measured lactate dehydrogenase
(LDH) in preimplantation stages of single bovine embryo derived from IVF to examine
the effect of LDH activity on a subsequent development in vitro. LDH activity of
bovine embryos varied with the cleaving stages and embryos quality(Table 1, 2). LDH
activity in the degenerated embryos was the highest as compared with that in normal
embryos. It is suggested that the release of LDH by dying or degenerating embryos
might offer an alternative for determining 2 the viability of embryos. Thus, the LDH
activity proved to be a practical method fordistinguishing between nonviable and

viable embryos.

KEY WARDS: Bovine embryo quality, Enzymatic cycling, LDH, Metabolitic activity
(419934181108, ¥M1993%2H25H)

#

haf [}

f#¥E % Tpyruvate» blactate 4 U % 5k & % O K Jis Tlactate & Bi /K %E L Tpyruvate & 4
CLHREOHPMOBB I E TEERRE T >TSS, L L, UIHETOABRNRBCELT
BRI L, BB Ih TR,
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Renard® (1982) 1%, GROFWHE % AS OFRA KR TR LIchy, RAEELRR-TED S
WILBITBEA TV ARORAERMPICIIIER CEVCLDHERSRE S hict@mE L. Thiz, B
78 5\ LBRITAETHOROLDHIEM I & 5 EOEFENFRIT & 3 AL RS L.

Bolt, BBFRB0 2BERERORE I EHE S L ORBER X2 REE 2 TFRT 5 DAL
bRTW5. BEENEBOEFHENE LOREEIHAL A TRV, Dind & dBHOBFELERIC
BOAEDORBERI—EDO VALV EF - TWHIENEREELZORD. LHLBEDLZA, 2D
RE L I DBREEORLENPIFEIC S LT o,

& ZTEBETE, FOWMRERIC ST 2MEROFHABWEOALR L = X 4 F—FHhcou
T, BERAMEC X VT 1Y% ) OLDHIEM R RIE L, £ DOROFEAERE L OBIRE RN

B LU

(1) 4PPRasBF oA TR E X A B L 29RO /EH

B TR LS8 A S OISR T2 AV, $ARE X 0 IIIE R FH Lic. #AEEE
B ST, Thbd, BEMEOINE L 0 RE I X H REGADIIIF % E L, LDHEK &
FDRDORER L OB RET 5 L ke, 4RI R, ARt L. BEMEOWRES
HEKZEK (32~35C) TRifEHE, BSAEYTSIB.O.% (Brackett & Oliphant) ®i210mM » 7 =
A vz, EOLSHE (200xg,85) Z 2EEVE L THET2EE Lic. HEiR, BSAEARINB.O.HK
w15pg/ml ~/8Y v (H-3125, Sigma) L UI0mM » 7 =4 Y %2M%, 1EEROSHE (200xg, 8
5 L, BTFBEE»10x10cll,/mlic/t 5 X > B.OKTHEZ L. HMHY v+ — v (Falcon, 35mm,
No.3001) i3, 0.01g/mIDBSA%&EB.O. (50 pl) iz, IO ICHEEKEELILIIFEB.0.+BS
AW T2 BIgEHH, Ay v+ — VIEALTERE 2T - . ERNFOBTFRES5x10%ell /ml& Lic. #
¥ 6 BRI T3, RAEKSMTIERS L THE LB TERVIRIE, IXTAAA N TR TR
HeRedh (350 1) B L. RAERREHEWKIE, 25mM HEPES #&# EarleZ!TCM199 (GIBCO, Cat.,
Lot.910) &Hia4ME (100IU, ml Penicilin; 0.05¢g,/ml Streptomysin) Z ¥ Licd D% H 7.
WA >\ T, Bk 3 B B T8~ 16MIRRHIE B X OERER 5 A B TREMMZ /1.

(2) B% (LDH) @EHRIE

LDHIEMDORIE X Lowry (1972) 6) B AW LEERAMEC W THEINEAEE LY
RAwic.
a. EERKIG

LDHO KGR T iR Lt RO S D AW, bbb, PBS (—) (pH 7.3) &1.5mM
NAD, 110mM lactate, 1.0mM EDTA ¥ X 1%0.05% (w,/v) BSA* thZTh&BRECEMHR L. B

_45_
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FKEIGIZ1.0 2 |OBRRIEK E £ b, AESmm, EIImmOBFHA S A F 75 RCIPF1EE AN,
IR TNAANVTEL, 37CT5, 108L020 FHEREE ®1. £D#K0.2M NaOH%Z %, Rit% &
X SBFONADZ HIE L.
b. ¥4 2V v 7RIt

LDHOBRRIGIC & > TERENINADHZ YA 7 )V Y 7 L D EIBE €. ¥4 27V Y 7RO
B2, pH 8.00100mM Tris-HCl bufferiz300mM ethanol, 0.1mM ADP, 0.02% BSA% & s SIGK
2,50 £ g/ml alcohol dehydrogenase(ADH: EC 1.1.1.1),% X U5 ¢ g/ml malate dehydrogenase
(MDH: EC 1.1.1.37) 2z THWk. ¥4 27V v 7k 37CT1RET- .
c. #{RKI (NADHIEH:) ofile

HA 2V v 7 THIRE h i RIGAERY DNADH % BRI 25 & (CAM - 220 Fluorometer, Nicon,
UVFluorx20) X Y&% v 71 ORERRM%Z 5 eike L, HERBH (UV BEEx300~400nM,
FH7 1+ VEAEML65) X DEMRERRE Lic. X2 ¥ & — Nitiz10-3~10-8M NADHEK * A 1c.

FRIZTD 4 KK 2WTITV, B % HBHRE L.

(E8 1) 65 B EOKHET, ERCRE LHR R GATRIP GEIE) LBT (AR,
RAEIESH D VIRERRIE) %:EA TNADHORGRR %5, 105 % L0205 & LT, LDHEMELZ
e, & UCEERIGRIER, IIFIREE % #t L TERia~ORERZRE L.

(B 2) FE1DOKERY b & BRRISHB %105 & LT, #8 3 A B 0% c8~16MuAME I 3
4 LLERITF EBITHTFEAY, ThehBRRIGYRER, LDHONADHREK RIS hizd O

(positive) & &N ->7d D (negative) &I, LDHDREREZFHANI.

(25 3) K5 B B ORH TREMC A LEIERIIT L RITIHFLZ AV, ERBTZMR 2/ —
NEAR, 15RKE L, ERIITFE IUETITE & b CBRIGERE L, NADHRIGDH
WX OIIFE5F, COBRDRERZEE L.

(£E4) R 1M OER3 FTOEFIIFLRWT, BREEZIUER, £hEhIITFONADHK
JEDO—EETES LT, 48RRI # % i BERIUG & T DR DOFERE & DBk ZBRET L 1.

B, Fisher s Exact test® X U'Chi-square testic & > THEEORF 21T 1.

R

EERCER 21050 LicEa, 45.0% (9,720) OUIF CEEREHORENTE, MERHLK

BRFD30% (6,20) AN HA Lz, 1, TRIFFICE\WTOLDH & & BERRUCRRI105 X
(45.5+9.6x1077 mol“embryo, hr) »154% (37.0%+18.9x10"7 mol,embryo,/ hr) £ X 02045 X

—4 4 -
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Table 1. Effect of enzymatic reaction time on LDH activity and subsequent

development of normal embryos [morulae(M)] and degenerated one(D)

Enzymatic Type No.of No.of LDH activity No. and % of

reaction of the embryos embryos in the positives blastocysts in the

time(min) embryos examined positive (x10-7molembryo

/hr) positives  negatives
5 M 8 1 5.3% 0 5(71.4)
D 6 3 37.0+18.9 0 0
10 M 10 | 19.3 0 6(66.7)
D 10 8 45.5+ 9.6 0 0
20 M 10 3 19.0+11.3 0 2(22.2)
D 6 S 37.0+11.7 0 0
" Control M . 2 = == e
*Mean+SE

Table 2. LDH activity and subsequent development of 8~16 cell stage embryos

obtained 3 days after IVF

Type No.of No.of embryos LDH activity No.of embryos developed to

of the embryos negative(above) (x10-7mol,”

embryo examined or embryo, hr)
positive (below) Morula Blastocyst (%)
normal 24 18 0 15 13(72.2)
6 26.7+9.1% 2 1(16.7)
degen - 11 1 0 0 0
erated 10 41.9+5.2 0 0
*Mean+SE

— 45—
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Table 3. LDH activity and subsequent development of normal, ethanol- treated

and degenerated morulae obtained 5 days after IVF

Type No.of No.of embryos LDH activity No. and % of
of the embryos  negative(above) or (x10-7mol,” blastocysts
embryo examined positive (below) embryo,/hr)
normal 21 18 0 15(83.3)
3 14.7+£6.3% 0
EtOH- 8 8 0 0
treated 0 0 0
dege- 6 1 0 0
nerated 5 30.3+8.6 0
*Mean+SE

Table 4. Relationship between LDH activity and subsequent development

of bovine embryos

Range of LDH activity No.of embryos measured No.of embryos
(x10-7mol,embryo, hr) and then cultured developed (%)

80.2-53.3% 2 0

49.0-31.9 3 0

27.2-10.0 8 3(37.5)

5.3- 0.6 4 1(25.0)
non - detected 78 53(67.9)
_________ Total e 56000

*Mean=+SE
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(37.0+11.7x1077 mol/embryo,/hr) L HXEhr -k, EERFDO55E LU0 FXOBEBE~D
RAERE, ThThT71.4% BL0V66.7% T, BRIEHONERFL & T BARMROEE ETHE%%
RESE L7z control (78.6%) K & Hx, 74 EZEN IS b - Te BEER I REI205 OB~ D R4 X i322.0
%&{Eb 57 (Table 1) . ZORELSLLUTOLTORRIBRRICFR %2105 & L.

8~16KHRIMAMEIC 35\ TRERIEE OBRINT, IEFIIF CIRIRF24M@E6fE, BITIF TIRIFF11{EH
10 L BERIEELRETE, BAPFORREREORMRNEFEPFORBIVEL 7. LhL, B
FKEIEH B T & e h - L IEFEIBIFI8MEF13ME (72.2%) MBI RA Lic. 77, BERRISHEERE
T IITF6MET, BRIRERELLIOIDT N 1ETH 57 (Table 2) .

FE 5 B B OREHHC BT, EFEITE LORITIIF COBRKIGE T hZ h21@+3E, 6fF
5 TR X hich, MIREIOHKIIFX AN, 1 5RKE LLBFCORRRIGIRE CEiho
fo. Fi, FEEIFTERRIGHBETERD > ISEDOITHISE B R4 L1z (Table 3) .

EEBPFCR THERRIG R AEK, 48 RMERRORERYRF LILKER, thth—EfHH
ORERIEHIE & > TRAERCEOS 5 &1t Fhobb, BREGHMETE b1 b0l
67.9% (53/78) HFeh Lichl, BERIEMIMELH D (27.2~0.6x 107 molembryo/hr) B LU
Wi o (80.2~53.3x1077 mol,embryo,/ hr) THREERITZEIhZEN0 (05) , 33.3% (4/12) TH D,
EEREELEWVWE, RERIET L (Table 4) .

5 =

Lactate dehydrogenase (LDH) INAD# KEXAMA L LT, FIIIMEBAEK L Tpyruvate
U ABERT, P FRECHEE, R Tpyruvateh blactateZ 4T 5 Z L B BERTH
%. Spielmann® (1978) "kt X 5 &, JBFOLDHIEMIIERE, BHECHEMT s Lx@mE L. ¥
tz, =Y AOLER GIE, F8) TREVWUVSATLDHOFEENRBRE IR TV, Lil, 40
MR AR B0 A REROFRIRBYEOIR L = X+ F— B >V TR I RTFEH LA Eh
Twigl. & ZTHEPFETR, FEEFIIF 1 EOLDH FEHELRE L, TOROREREL ORIREZHRE
& A, BERRICEEZ105 LIcBE, 45.0 % (9/20) DIRF CRERIEM VMRIETE, 30 %(6,20)
BRI R L (Table 1) . EHIITF LBRTIIFOLDHEKORERILBITIVTFOH RS, B
FIEWEDE T & L IERIIF ORERIIBERIEUIIER b - eI F L D EH, 5o, ZOBRIOWT,
Jordan® (1989) i, BTIRTFH L UHEITHHEA TUL 240 COLDHIEM B E L > e & BE L
TWw5. %1, Johnsond (1991) ™id, 4 MIRHAREH HILER LIic A FEABHICERIBL, ERIT
B LOBTITS Y, LDHIERZRIE LR, RITIFOLDHESEN EFPF L O EBCE» -
el Lic. &b, Dixon&Webb (1979) 2ix, KRZEIF COLDHAERRI bRWT & &,
FREBRE D5 E & FRFCLDHOA B I B4 M LT, KbRELEBIIFFECRE LV VX VOLDH%

-4 7 —
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BTw5H, ITFOETEE SILDHOAEIMEIEL, T XTOMBE D 2 BR LSRN
BT EHRB LI,

BEREE EEDOEFRENE L ORARE OBRIIB LTI WA, il & d, BEOMREERIT
B OEORBERZ—EOHEBEL AR S TWEZ L EELLRLY, BEDLEZH, TOFEL
T ABEREROXEENPIRC ShTwir. #oT, BRERERERLOAFNTRELWHECT S
ZlE, Xtk LOBRENE OBRLEL M TERE, HEEEWNIL LB ERRmERE
.

IFOXEBEDOFIFMZFANL LDIMEIIEERLT A VY b —TLEWE AW TORRBTTbh R,
RERIC I > TREDN, TXAF—FELEAROLDEEDhIEENALHPC IR TS, T78b
b, pyruvatedlactatellE & LTI R AF—JHEE LTFIH I B2, FHE, v ¥4~ 8L
BOSEPFREREY ¥ VAR L OMOBERRICHBE N T THE L TRET S 2L
b, TDXH BEZRETFIh TV

APROBRICE VT, MO 3 ¥ —RHIEREREL ORVERELD D, BEREEIER
DREEIFEDE VDD, EWIDERUETERh>LIDEFT, ThZThZHELIE ZAHEE
DENDHDBREDHDORAFEDETRINENC LRI hic (Table 4) . ZDZ LX), LDHDOEE
KIIGIC & » T4 & h 5NADHIZ & O# DR S FHF 5 1 dICHA LB 5 & & 2RI S hie.

W D—EIISCERE B (—i% A No.02404018) X - TiT- 1.
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An establishment of embryonic stem cells from bovine embryos

fertilized in wvitro.
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Laboratory of Animal Reproduction, Faculity of Agriculture
Tohoku University, Sendai.

Abstract: We have attempted an establishment of ES cells from bovine blastocysts
fertilized in vitro co-cultured with fibroblast feeder cells of murine or bovine embryos.
In this report, we have shown bovine ES-like cells from co-culture used murine fibroblasts
as feeder layer.The ES-like cells were compared morphologically with trophoblast whose
features are like ES cells. Furthermore, when the ES-like cells were exposed to 107°M all-
trans-retinoic acid, these cells differentiated into neuron-like cells. And, it was observed
that the growth of ICMs of blastocysts used were slow, some of them hardly grew. These
results may suggest that the growth of ICMs is influenced by differences of genome of each
embryo, and also indicat that the property of ICMs is different between murine and bovin.

KEY WORDS: bovine embryos, ES cells, retinoic acid, differentiation
(ZAF19934E1 A1 H. ZH19934E2H25H)

e

ESHf A AR D PAIRE BE (1CM) 7= I3E AR EN L REtE 2 fRe U 7o £ A5 S8 T THERICY
WMTAMEZEE LM THS., B IATEORNIAHREINY - 2 | BHETIIESHIE D &%
BB ZRIA LY — 2 =Ty T4 7 RE0, BIMEERICALNICERTFEEAT HIERREN
ERBLTVS, i, B& BB THSIATRIC AT, WABYOBREG T LENFEICBT 5M
EFHEDHMEICHET ARENRBETORREZORBOKE., BLXCRE OBE#EEMTT 2 2 &
R, HOMLEFDORMEMAHAT H-DDROAENRFERERDD 5,

KL T, B V0EY Y TOBMOBENINTVANPAILEERALETIRIIW > TV
VW, FETIREARSS R Streichenko5” O HASNHMN, MKLRE X TIZIEXW 2> TWR
VW, L LKL DESHIRE (ESC) 2 %1 —E OIS TR LR TENIE, ESHfICBE T EMZETT
RWEIHRAZFEAL. THEBHEL THERERF A SEEOENNTREER S, S 5IEHEINME
HENRERRRF A S THIUEL, BRUKEICX DESHIIE B kDEEEERTE 5, Lizdt> THIAffifE
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OEWHHEDOBANIETHD, ZOBERTRICGHRTEAATES. LLOXSRBANS. F
RTINS 2 B 5 W TESHIB O L 23A. & 5IXE s ESHaRMkzZ LT/ 1 >~
FLEC X > TEDM Ll 2N,

e E Bk

(a) T4 =¥ =LA V—OFHE

T4 —F— LAY —E LTI TSN £/ 13 R eI 2 b b Wi, D AMT
BHEEMIRIE, 14~16 HES ORF 2 HiH#8 PBS () THM L. WERZERREL THHE L. DWTO.25%
kU > (Difco) +0. 02%EDTA/PBS (-) TA0~60 R L, F1O > Ay ¥ a2 T L TEHRIL. ®
B U 7= e 5 V3 L 0% 2 Ba A7 ifn 7% (FCS) #RAMDMEM (Gibco) I8 LR U T Lz, ZOHEZ2
ER DR LIl 207z, mERsHER CTHIFEZ AR, 1X10%cel I/mlic/x5 X5 ICHEL T2
D% T 5 2 3 (Corning) ICHEREL 7=, FIFI > 7V I > MTE LR R TX##4000~4500rad
EREUCARERE L, KWTEZREL., TEENY 72 2 QUEET 5> TIOXFCSTRTIDMEMIZ &
B, EOBEESSmO MR M (Nunc) 125X 10%ce k1 /meic B L T00mMD ARy h2ED I X
FINFAINWTEST.

H TSRS R 5 A ORBEN S RE 2L T, DB X EFROFMETH®
LB L. $EEITTXTIOYFCSHMDMEMDEEHT 37.5C, 5%C0., ISABIRHAETOA 2 FaX—
¥ —Tfr>7.

(b) Z- A D %

BHRMEEY DB REMBEOIPRE S > F Vv —TR2~BTIMKEE., EREARFBR> THEL
TR AEK THREE, WENEIC X DIPIRT2RI L/, KW\ THEME T THEL TR
R L OB — b DERILIE, 51T, T2 TIVAAIVTE > 7210XFCSHRINTCML99
(Gibco) D Z K w N THBH. FEOEEHT3I. 0C, 5%C0., I5¥EXREHTOA > FaN—F—T22
R AR 2T o T2,

REMBORKRL, 31~32CORBHTRAMLA T A ZHRMB. 0. IR HEI EROLLE. L
BEBRER. BAISY > (Signa) . BT A VERMB. 0. #® Tl LR EE TEFREZREL
BRTIIBES . FMET VTSI AT A SHRNMB. 0. TR TREZ X10°/miCHBLIEZAR Y
A LTz, S~6RFREISIN T 23t L TL0%FCSIRMTCMID ARy hAB LR EZEKITZ. S 51748
B, AL TWASR AN ST 233 LAMIIIIEL TRV D OIRERE L. Bzt
1 ASEERSEICHT DWEREIRHID 5 1324 IC T - TR, RS, REREZ2E.
(c) et & 7 1 — ¥ —fifa & DIk

HAERIT X O BRSO T« — ¥ — LA Y- L IER L. ThbE. KR
fa. PRERERRARRIZ0. 5% 70— BMY) LB F X ERy T4 k> TEHHEREL. Btk
BENIZOFEF THIERICHB W, 13IT20%FCS, 0. 1aM 2- X))V A TS b ) =), XV VF TR
B (PFI30. I7 )3 YFV2, 9UPIEREFRTN0. 030, FI P 20.0lnM) . FESLRA
7 3 ) EeYER (Gibco) . BLTA0%1. u. /mé nLIF (Amard) ZEM U =82V 3 — A4 F DDMENE B 5 W,
37.5°C, 5%C0. 9¥BKREHTOA > Far—F—Tirof. HEHRBITSREEICITY., MAUXE
VTS B EREF Yy ESY —Fa—TIEBBEIRKLDITO .

d VF /A1 BOHRE LN
AEBTIE all-transLF /1 B (Signa) Z2b B Wiz, 99%T¥ / —)VHIZ3. IX 10 ‘MREZ X b
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wIRIKEL, HHOBEIZAD IS ICEERK THERRLE., BEMNN VF /A BERETSH
B3 VF A BEESERVIOSFCSIRMDMEM T X < i L. BRI OE#TEEL -,

SRS

ESCHEAIE O T HE AR5 8%

T4 —F—LbAY—EATL— b UIERBROES EESCHM O HBUCEEYT 55 — 41 Table L.
IR U7z, FE7-. 48R Bk DESCR AN I U7z 0 2 FrfFESEIla D7 « — ¥ — L1 ¥ —
ZHWEEESERIIREZX T — VHNC Table 2. 1R Uz, BRITESS. (O dOICEENRE
MR RITHA > TWo 7288, [CMEA W RBIIC X D I ESA S NPIRIZ E A EBML
BObDbH-o7-, EETHRICHFLWT 4 —F — EA@ L=,

Table 1. Attachment of blastocyst and appearance of ES-like cells
cultured with feeder layer.

Animal kind No. of No. of No. of

of feeder embryos embryos apperrance
examined examined attched of ES-like cells
mouse 23 19 2

bovine 39 24 0

The data as to attachment were evaluated on 5th days from co—culture.

Table 2. Attachment of different cell stage embryo and appearance of
ES-like cells culutured with feeder layer of mouse embryo fibroblasts

Cell stage No. of No. of No. of
embryos embryos appearance
examined attached of ES-like cells
Ealy B. 11 7 0
Expanded B. 9 9 1
Hatched B. 3 3 1

The data as to attachment were evaluated on 5th days from co-culture.
B.=blastocyst

T4 —F—EANTL— b LERBEDS 5205 SESCRRAIIL DO RAH 5 iz (Fig. 1) . 1DIXBLH

_52_.



MELIREEE (J. Mamm. Ova Res.) $10% $£1% 1993448

R BERTHD, D 1 DZIREBREHKTH >
7o THUEWTNG24EFR LAINICHEAE U T2 IR AAD 5

/ONIDBDTHo . THNSESCRRMREIL #256~35.

mD/NIDOFKE T, <7 A DESHIMED X S icEH/R{-
BPEOREREZF> TWENEB2ERET L&
THERLETREINTNS O L FARBBEBOSE S &
HZERLUZ, U UESKHIRR XS IREEMINE & BRI
CEHLTWADT, Th50RHZ2T5EDICET
FENREMEOALE T + —F — L THEL., ESCH

M E ORI HE (KX X, B ToMmE®) 2
B LU 7Jz (Fig. 23, b) . TORBEEBINEIEMIIIHLI50
~85mDEEZFFOKREO M TH O, ESCHAED

FREUEHREL, MIEICZ< OBERNGEEL T

WBONRRMNoT7z. Lo TIDLDS REENRFH

Figure 1.The phase-contrast micrograph
of ES-like cells. X150

Figure 2. The phase-contrast micrograph of monolayer of ES-like cells (a), and trophobrast

cells (b). X225

DENNS., 55 NIESCHRAT IR ENEEMIE & IR TH S EHL 7z,
155 NZESCRAIIIE. 48 H FIMERr & N7 HME B ORI T THE L .

LF /1 BRI B AN

HGOESCRMDMEEZ R T 22010, HEEHICLF /1 VBE2HRMT 2 2 Lick b
DFEBEToI, ZERTRELVTF /A VBBREZI0~10MTITRWVL, 10 °NTRLPRMICHEFEX
Nz, UMUK > (EC) i TORME LI R D, ALEBAGA48RFR LA - sk ikl fa ~ D &
fepsBga ns= (Fig. 3) . HEBHICELL=DBIIEREHNSLF /A BEREL TH ZORE

ZHEFFL 72,
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3

ARFZE T IVFRN S OESHIL ORI 2. B S NZESCEMIEE L F /1 BUREIZX > T
LEeZ R LTz, B 5 N/ESCRMIIII < U A A RMESERIIRD 7 4 — 5 — LA VY — 2RV %R
THY., FRAGBHEFAREZRAVERMNS BB k. O EIZ. KOS CESHIIE DR L
i, BTUBFECHPESBL TS EENWZ RN
EVWINLZAY = DK TOREL—HKLTNS,
R IREXT — VOB CREENRIR D
3. BRERT 4 —F LAY — L TEITIERDE
EFDBRNVICKZZENEZASNDEN,. ZOKIDON
TRERBBKTILENRD D, £, T—F IR
BN TNT 4 — 5 — DOREHCLBICI A FY 1>
JCERAVWS &, EBERIIERALSNENSEDHOD
ESCRMIIIE S NahoTce 2O ENS., B
M X TRYRAENETA b1 ChohE
TOMRERRICBIT S ERERIC, IMITRASHD
EXBEREILTVWS EEZONS, BE, ECHIlBD
PO TIA~ AT bYA 2ERXE 5 ERMsERIE Figure 3. The phase-contrast micrograph
BENHNREOMES —H—THBTFAI /) -4 1%  of cells induced differentiation by
HAERTFEEN ERTS'Y @G IhTns, 107° M retinoic acid treatment. X37.5

ESCRRMIfd D BEIX, L F /1 CBAEIC X > TH
REMlERIIENEME LTz, LAL ZORBEIMETHERLVF /A VBEBREN. T X TOESHIR
DA M R OECHIE TORBBME L IIRAB D, ZOZELIMBEEREZEOEND, L
FIABOA Y VBEBEDEINEZL SNSRI SITRNZ2ET S, /-, ESHIE X~ IIECH
JAOHEZRRR TV T/ A BRAEIC X DG MR MET S Z ENBEINTNS Y,
CNRIFEROERLEBRBLIBDOTHHNFEEBR THRBEREZESELF /1 VB2ERS
BB E. FORIIGEMARENT/-PIIMIT MR, 277U TRIfEAMETZ E NS XS, M
JEERIC K > TRIBIZRRZ ZENHSMTINTED ., MEBEIZOVTHMOMITRBEEEZI N
%,

KEOESHIEB I LICR I NE TV D1 OBEREREI N TVS, —DRIBETHRKOBETDH
%, NUATIIESHIZERSLT D/2DDRKELTT I MAINY ) —RBERTERKRTHB129%
ALELIEAVWSNTWS, £z, BEX TIRAERRINCA S Z ENRE XN THBESHEKRDZ <
BFI2IZNERU LD DTH D, METREDRKENS THRMIIWETH B EEZISNTVNBEMN
LRI AB B IRRED 5 MR RENBFET 2 L3N TH S, ESHERELINTNRBNAL
AY —RETHHURIBD TES ., tHOBYTH ZDXIBKYT ) LADERHBEEZ NS, &
FEBRTHHWIRRIICK O IMOBBICENS S Nz, EAMMLOEDICETI NANY ) -7
DRELBNRKTHEZENBETH BN b LR, X/, MOERE L TIMOHEDENH
EZoN5, TROCAEMBEOHMEDICMITY Z LIZRRD, ERERBRIDAZKIET S, L
Telio TEBRNTRE I AR KRIEERBRUZENERRTORRBIENREISEELZ 50D, YT
DESHIRBIEICMS B WIEFBAREHE THHH, A TIIFEBRNKEELRELHSADICMTARL
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TREHINHETH S EEZZ5ND., INETHRBROFMAEREICET s ®EIRIhTY
DS, EBRFHCESHIM L S BRI S BWES S, FAEBRTHAMLLLIFTS, FEHMNRED
HRRIIFET 228, FANKEOKRICIIHEBET'Y . ZORKDOVWTOHRIW/HFTERN. K
B, L ICABECESHM OB 2RADBEAINSOBEEEZSEATHBEREZHAMUT, SBRLT
W RERHBEEZONS,
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Amphibian Eggs as Materials for Experimental Studies

FEBAY
Hisaaki IWASAWA

FEAXFRELEMFEE
Biological Institute, Faculty of Science, Niigata University

1. MEEBORBEHBELTOXY v b

TAEEOMAPIEHEE LTHERTAHEEDA) v bELTRUTOEYRRANELDbR S,
1) HE, FTORBEOIRERCELhD, (2) BIERTHE - ¥ ) —RIKL~L, &L
MEBIIETH B, (3) KhTRAEL, SIE- £V —EE2 20T R LTHE LE\EANKCHD
DEREL, IEERRIRETH S, (4) HAZE (BREORLALLEWEAREDIN)
LRSS (EREO L —HEEREDIOY) Biabhb, (5) My +y—VOHRTTY =~
VTR ELEIRBENTEIAEITH S, (6) hhE ) OBETCHAERINTETS 5, (1)
TEEBYEH SEBIAET, ILRELREOBREZAIORBEL TS, (8) WEEERL
TWBDT, PECHETIHECEL TR, $Llh  YEIBELXLTHrRIDAT -V ET
RET D,

2. WAESNOEELEIN ST

—BEORK (ERRAE, £1E) 7 7Vr0=veFHzr (JIkRE) OBE»L Y ¥
HIAD2FEETEED D, PRI =VAeFHFIAD0.5 mmhrbT IV VHEDOaEY H
IAD6 mmE CHEATHDN, — B2 mmEEDOS DRE V-, EHIBORER 1 ET 2L
LTW350 (F2Y)  BREHREAZD (M7 F=Fx, vyFzr)  1ETOE
HEnBMRCEET S0 (s Fzr) @R (eFHza, AAFvyyavot) | BE
DHREEHRERZLD (EVTAHTA) |\ PERLECASTWEID (/o8 YYyav ok, »~a
FHVYTavvdk) BETH 5D,

BT 5T, RIS XTHRL, Wb ATFERA> TWAERNENON TV TRIFLETH
WEBRFEEATTLEL s bFFIARH Y Y a ¥ TRILMS L HE 2 T 500 - JI%E
DEMBEPE Yy PTOFATEIEH T, A2 ) TRILMEHOPR I TEIRBEL TS0 D,
RSB L T, BHELTEL TRIOIHEZMO T, ChbDOMCBERE NI 5 LXK
T2, hEPCEREPFITLSHIEI bRV, MAROHBFFREIHILIA TV 5, JIR
CEIIZ S OEGRAET LR T VERBLTERI LY Y NI VO TREYETCREFTS
by T OhCG 2 THEHT I HER BB TH 5,

_56_



WFLIN¥EE (J. Mamm. Ova Res.) $10% 1% 199 344H

Tha—tn (AFvapvyavrtortrs=—&) CREBEYav 7 BEAIh,

3. RO T vt A

B o BT CIISIE A B0 5 IEBIT SRS HETT L. Ba S BBWCET 208, BT
TREDORE., PORZILXETHE L, RACIERC LAY, M1E-3E2ETH008%50,
B A CREINRIZEAEOHE, £ 10T, PR (BX - PEER) QEPHORIHE D,
LRANCIZIEERT 5o F6 > TRE-NEHENPOREE TIL, 10—118 & AR EFSTHE L TERR
F(ATRR) LThE, I3 FbaevoREC s Th O THEIIT A LN TE S,

4. HERMEEI - IR 1 XL DBtk

— AL B S TRAHE L TEBHEIR <, HIZVDRKRED L < 2D L5 IciOHAER
BNBSETH D, — T, EHIRIL TRANEL THEBHMNEL . I PRV AREL P, £
LTZDL > R OMAEFIZKIBPETH D, 70 VY a v v+ 3KESH. BESMAOLVELE
BT, COBRROWMERCIFEOFEHTH 5, FIBEOFI TR, R DEIIM & HEH2000 mDE
LTI EIEIE3:1 Thoteo ZOERROREIIEENLIDERDRS,

5. FEHEIB

BEOPICA LR S IMFRME. bbbl HBATEMROMNEENYRTLIDTHD, b
YR, I3 X EOEBHEY. R, AR REE, BEASTALA TV, MERIKET 5
BIFOHBRICIEEND D, XTHIN, b/ HIHIANTREL YFHTIARLhECRE, T
HINEROHAHFINANTREL, YRTHIHIALEEY TAHIATREDDTE BHEINZEE,
BTHRDO A 2 — MECHREERCEA L, IBXRET 50, BEOKEPOKRTERIT 5, IPRIIK
KT$230—260 BETHD, MAE T ALV E vEEL S I > TERIBORE R ABNTHERT
AZER2VTHy MBI LTWiewA, A X h TRBEIBOVR 2B CHFETILZENTE b,
6. EXA—BE

b ¥ N T OREDORIRICIEMA IR, Thbb e X—BEROVTW5, & TREFEIpH
FRRELTL B0, IEEZERT LD EDLDTHTH D, U X—BELXBRLCEEZHHTS &,
UX—SEIBENSIIECE S, e vidE~Tollc, cotikfit (ZZ2) SIEFEH#E (Z2)
LD TENBSFRTTHE LD, EXA—REORETCIIVbY BB EDOREN L, &
T BEOECH DL TIIRBECRETIRRE WD, BAEOAREMRIT T h &8T5 44
P OENOB X G A e, EEMECBIRE L IIARCHER DS L5 Bbh b,

7. aEY HILOFEHPIFIP

TR YRBCERT a2 ) Fz VIGE¥ET 7V DY A FNVICEVWARIO D Z LV TH 5,

EIBERIERET, RENBT A LHOBTRIIIALSDOWTELL S by, BEOFT FTHEVLE R
LTEIL, VOB RICAET 5 LT ORERMER L. 2 B TR VAATER2HRT
5, BEAOHDES I - RETHLOTHD, FRRLEFIINVDELSNERYHA L, TnET
SLBATWREERIECS S BAEZWUTERKRE S, IINfHET 5 & Wm0 KE KSR LTE
BaHRT 58, EEATORORE, it - RFEORRL & BRI WENCELDObch3 &
AThH5bo

-57 —



1 BRI T OURIE A & B KT OB OB

Examination of developmental ability of embryos fertilized

by microinjection of heat treated spermatozoa

OXRELy WMHE BHHE EIXE HAX ENE (KE=H
Hiroyuki YAZAWA, Kaoru YANAGIDA, Yoshie KANNO, Mika WATANABE,
Kazuo SUZUKI, Kazuhiko HOSHI, Akira SATO

BEEITERNKEERARZHE
Department of Obstetrtics and Gynecology of Fukushima Medical College.

(B8] RIEERREROES I &) ATRECHUAZIH R CORBTFREOBEVEMLTELS

H. BFFEA BV IRAREEOBLIIZISIhZ2LHFH D, BT OREMOBERFE ST
CEZEDEEOAFCTHAIATED. ZhASHERRBIEN UTHFERCRETH D LIRRS
hTWw5, BHSD i, BPEERMRENCERBEATZHEZAVT, NAZRY—, EMRED
BFE. 90°C, 0O BNEH SZHEEEALTCVBZLZREL TS, FHRTE, 51,
BILHE X R TR EMATRTEREOH R ST HHENOREREZLELTVWIDNEHDLED
KU XZERVWTRE Lz,

[(HE] "X, HARGER2EALE. 9. BV YV XORRELAREIVEFZREIML, 77
OYVKRESFA F—CRFREEFOSELZT R, BOGRHFR, RVy b2ERIFHESE.
deep freezer¢fR&E L7z,

ERYHIZ3TCTRM L, 60°C, 30AMOMMERME . EMEANICE Lz, RZEWIE, BEYY ¥
IZFSHZ 1 H 12 IU.% 3 HREMEE L%, HCG,100iu. ZEIRAICHREG L. ZOIRMRICIEELDE
I U7, 0.1%hyaluronidase CEEAIBEMEEZBRELEDS, BEBEACELE,

Microinjection i&. 15%PVP HIZF#H X ¥=MEFH» S L O F Zpick upL., MIEBEAEMEAZ
ok, Control & LT, BMEEMZ R WETFERARICEAL. ZOROEMRBKIERE. BT,
VHREREEERT L. BABOITFIX, Han F-12FFT 5%C02, 5%02, 90%N2 OERET TREEL.
URHB I ZOREZHE L,



WEFLIRAEE (J. Mamm. Ova Res.) $10% %1% 1993448

(FR] #OEBEFZOMEONICEALELL EOXERIII60% ., WHRE24%THD ., FRRIC, B0
BUELBTRHZTZTEORNICEA LEL EDOXERITLI% T, WERIZW%THo72, BUHEL T
WAV intactDEFEEALZE SOZTERITAI% . WERII29% THD ., SN L | ez
BLOMIAEROERROD SR olk, £k, FABNNFETSHMREHPETCLERE LKL EZHEL

&7z,

(B LUER] LEXD, YU XFBREAREEFE, DR B0CETOMMENSD .

HETEREED#% 5T, SHIAM & COMBIMBERZRRLTED . BFREVFPRD OEEDE
BELCHUTRESZELTVWS I LIREBTEL, COBFORMECIEFRAIEET S -
S-S-HAEVRIBEELTVBLEISA TN D, WAHWHEF T, BELANTORBBRIZE L
T, BTHAN DN ZREAELTWS S-H EXBLEh S-S AL ebh? | BHET2 DMA LORMICHE
HHEEER U, BAO INAZRELLTVEEEZIShTVEY . ZOMBER. Al TIRR
Dohd, ERMBOBOREL WO RBRIAGENTHELEDIS,

Microinjection of heat treated cauda
epididymal sperm into rabbit oocytes

- No of No.(%)of No.(%)*of No.(%)**of
IRjEeten oocytes survival oocytes oocytes
Spers) injected oocytes fertilized cleaved
Intact 43 14 6 4d
(control) (33) (43)@ (29)
Whole sperm 67 25 9 6
(60°C. 30min) &Y)) (38)° 24
Sperm head 77 23 10 6f
(80°C, 30min) (30) (43)¢ (26)

% *test;a.b,c;d.ef;NS
* fertilize rate=(fertilized oocytes)/(survival oocytes)
* * cleavage rate=(cleaved oocytes)/(survival oocytes)

(>¢Rk]
1) Yanagida,K. Yanagimachi,R. Perreault,S.D. : Thermostability of sperm nuclei assessed by
microinjection in to hamster oocytes, Biol.Reprd. 44:440-447,1991.
2) Bedford,J.M. Calvin,H.I. : The occurence and possible functional significance of S-S
crosslinks in sperm head, with particular reference to eutherian mammals, J.Exp.Zool, 188:
137, 1974.
3) Poccia,D. : Remodeling of nucleproteins during gametogenesis, fertilization and early

development, Int.Rev.Cytol. 105:1 ,1986.
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The number of human sperm to be
inserted in SZI

O m&% %= - i #BfEF - B =&
R B— - EE BRC - I B

Ryozo TAKATSUKA, Toshinori TSUJI, Miho TOYOKITA
Ryuichi FUJINAMI, Yasuhito MICHIKURA, Osamu KATO

KEBETI_T 47w

Towako Maternity Clinic

(B8] SEMSEIL. BEZRFEORFICLBROFLELEX2FHTIEH 275, FHER, HRRIIRL LK
CUBEBTANEREELEATNSY . FHCHEIIEMEHEANE (SZ 1) WEHARELEL . ChETERO I
V F T3k a B b - I RKIBOAT D RGE T E 2 L HINLBOSHEREL . BHIY O O RE 00
5% BRZLPTERVODHIRTH 2.

FRECBNT, SZTIXBI2ENETH L HERRUSRBTZRORERL OBREHSPIZL. FART
HORBI %X 2 DD HHEI DN THETL 12,

(k] HRITLMER TI1992FHIC SZITHRIMATSREL 2 -6 FER]. T2FEEAT. L2 564EDIIFD > b,
Metaphase IIDPFF 428fE (75.9%) Tdh 3. T2/EENCIE GnREaL hMG T:EBPHIIMEEL 251E1). 2u v k%S
DI8FEER. BRI 3 AsaEN 2. SUEFIFBIERTHEMERRMSRD SN, 20> 5 6 FHATHER He
BroHWShlz. SHIBERTOLEERTHBI0ARBO LO6EEE. 107L1LE 1005KHED L D20/, 100
FLAE 500AREDLD1EER. 500511 E1000/7KHD LD 5%1ﬁﬁ 1000 OB D4 CTH > 12 KT
DFBUT I == 32— ETIT. AIREZSEE Test York Buffer (TYB) QUE%(T/2-712. SZ I I3EEE
I NAX D THBEBERWA LAY VXA I M- TR+ Y YFO=ZKTY aA AT ¢ v 2lENAR~A 2
OQ9=tal—Y—%FEEL0D%HN., Cohen SDHELIKEL 12, 2

(#&R] T2EE TR STz Metaphase I OYIT 4288 (FRANY 5.90) 0> 5. SZ I MfTHE SN 15200
(3 22308 (EEA=D 3. 1E ; SKEFE2.1%) T, 20D LSEITSAETHE (FERI5.2%) Th ) BARZEIN
(3 158fE (BIHAY D 2.208 ; HahSeREsR36.9%) Th-tz. BHETEMENL 13608 (BHAMO 1.9) T8
iR SNl CHEEITERIL.1%) »  Fig. LIZIZREARTERICH T 2 208K, STt
E, BISEESE LD TH 5. EANBETEHHEMT 212> TE2ERIR ET 248, SEUEETFEEAL
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B, S SR TSPERERSEINT 22010, BSHERIGT VETE T ETRAMS0. 9% 2R U1z
[Z2] L) FOREE L 0 ESRAIZITAIZO Eﬁwﬁﬂ'fhfkﬁ?#7@; HET 22 ANz, A
FIZBNTHREESFEANEFHRMELBANTEERSESEONC L L H - BIMELL FOBTFAFEAT 2158
(T R TERBRASEEE TH S L SERX N, BB Lo TIIZHOB T ZEA DR TH 2
DL L . BFOEEASIEEICRED NS L B TORELOBRSEE N, £-—3ZiE
DRI P FIE AIED BB Y 2T A THA D,
100 E -=-%=-=Qverall Fert. Rate
90 3 ' " '
E - --+--Polyploid Occurrence
80 3 L«
70 3 —<— Effective Fert. Rate
© ] r
= 60 3 " /,'
o ]
- 50 3 4
; 40 3 ‘,\"/ L 4
L 3 7 ¢
3 /
30 3 #
E d +
20 4
64 -
O : T G j T T L] LI
0 2 4 6 8 10 12
No. of Sperm Inserted
Fig. 1

Plots of No. of Sperm Inserted vs Overall Fertilization Rate,
Polyploid Occurrence and Effective Fertilization Rate.

0°C19)

1) S:C Ng,A.Bongso,S.S.Ratnam : Microinjection of human oocytes : a technigue for severe
oligoasthenoteratozoospermia.
Fertil Steril 1991:56(6):1117.

2) Ed.by J.Cohen : Micromanipulation of Gametes and Embryos. 1992:P.250.

3) G.Palermo,et al : Pregnancies after intracytoplasmic injection of single qnermaf0700n into
an oocyte.

Lancet 1992;340:17.
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(PZD) OFHMDR
The effects of partial zona dissection in severe male

infertility on the outcome of in vitro fertilization

BRBA « HEit— « FETET - #RFE - FHEX
MRS - FHRT - KEY - RERSE < 5F/IEH
Naruhisa TAKAO, Souichi YOSHIDA, Chieko KATAGIRI, Takaaki IKENART, Tomio IWABE
Akio SEKIJTMA, Toshiko TODA, Tasuku HARADA, Yasuyuki NIO, Naoki TERAKAWA

BIRFEFREFRANFEE

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

B9 L. BHEAECH T 2 RROEEE L L CTHEEHEENMRES MBRICH S W TR, SEIT~ .
BB I 285> BAFL#T (partial zona dissection, PZD) % b MERFIC® L TITW. ZOEHBERE L.
Ftk: BEDOIVFZ 3 BIZLETORENE S S K WEES R ELMERS4E M Q2TE) RUHRATRBERT
MBONLRE =T A EIVRCTRHEORD 5 VHEEE JAEFL0EH U6 H) EHRL L, BEOEE
ZBT. oD L TP ZD%T - /oSN (PZDE) LBEE DI VF.1T - /o BR(IVFE) D 2 By i) 7o 4%
DOIVFF o b3 —)VicfE - TIREBRFBZTVY . hCRSI6RMIRICIRIIL 7o AFHEICTERM L 1OBH
2300HALtk. B R HKR, BTRE B RUETIEEHFPR37(RD? 288G LI, %
D%, BEbHiCBEPercol IETERBTEEIL. 1 x 10° / nlOBEICHE LERICH L, 5BRIOFIRE
#E L 72F130. 1% hyaluronidaseZSms #m TRARMIEZERE L. DWW T0. M sucroseZNimis&## THIREE
EEAL otk BERGRIEZR T - oo BMIRIEICIZ. OLYMPUSHBUEIT R ¥ 2 7 L B+ & U'NARISIGERESY
MicromanipulatorZ B\ /-, PZDE TiiHolding needle( AE1 00, m) THZEKS| « f£FF L. Dissection
needle (AAME 5 ym) THEEHZE 1 B 5 11BOHHEICEHESE. Holding needleDERE TIREE D BT K
ERWRY vy PEER LI —A. I VFETREMBELAORBROBRIEEET L. MEOR TEHER, 2HT
SRR HBRE Ui, SMAFORFTII x> RETIT -7

BER  HREFADOERITRER 2 ISR L, EEBSERETOZERZ, PZIETHRIC(P. 00D HESH
e, ZETEREEPLDET2. 0% KBV Shic( R, —H. IHEEEFcHVTid. PLIETORERI
IVFERCH L TERICHE S N (P0.01) . SHTRHEERIEB.IXTH - c( KD, KT, FPRIT7 L ZHERD
BIR TR, FPX a7 1T CIIABLICZHNEIB/ONLE -7, 2 ETRPIDETHERICHESL
(P<0.001) \ BHEFZHERIIB.0%¥ TH-77( ®l)o
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£ BTREEHTFPI X7 X1 KSR B P & PZD Rk
FPzxa7 ¥ - il 28 B B 2 O A 50 -
0 AIEEET R T2 BH TV
1 BB T D30% M LA Kz o P<0. 001 — FPO~1

5 WELECH#®Y 5 (16/54) Gez MEaL
2 MM O0%LLLAT K% ey BB ST

3 WULL RTINS WX
3 GBI T D30% L LD Xl %

2 BOLES Bkl ciid 3

4 RMEN T O30%EL ] XA s AW 16)(01@1%37)
2 WKl 5 e
PZDEt IVFE

2 HIE PHEARER O ST DT R
(o)  FAEE (xX10° / o)  EBHRE®)

HERHEAE 2.5 1.0 13.6121.4 51.1+31.6
SHikE 2.6 1 0.9 121.7£67.3 65.0115.0
mean t SD
#3 HIEBHEALEIC R4 BPZD DpRiR 4 SZHEZICT APID ORI
PZDE¥ IVFEf PZDE¥ IVFEE
SRR 23.2(16/69) 4.4(7/158) * ZHER 25.03/12) = 000/38)°
EX SRR 25.0(4/16) 000/ FHTERE  33.30/3)
= P<0. 001 < P<0. 01

8 BREBEREICHT 2RK0GEEE L CHES W BEBEFEE I, BE 3 >0 5tk(partial zona
dissection, PZD; sub-zonal insemination, SUZI; cytoplasmic sperm injection) #& b, &HETY T
. SBASMEINTIRVEY, SEFAKDDEL 2B, K2tEcBL TREZSATHEN *°
o SE. REBIOIED S BRICHT ZEBHORODEL, FLARNCETEERT 3 &DT0L
EZoN, SHETEFNICE BT RIVEERRS 2 AV RN THRAE LRI HR SN /cPLDZ E B
Frent LTHV. 2OERtEERE L, AFEERLVPIDNEEBHRE. 55 VIIZHEEOZIHERD
WECEYTH B ENESMER oo Fioy T HIEEEB MO REFZ (FP2 ~ DIEATIE, PZDIC TEHER
DHENBH SN Eh 5. ETFHEERNEPIDIC K 3R EOBIENRI NI, FRFIC, FTEHR
RETHETIEESHEOED FPO~ DIEF TP ZDIIBANS . ZHEHRT B 7cHICSIZL, /2l

cytoplasmic sperm injection DSEMEAVRIRE NI,

SRR - D BRESE, . 199D). SRfaic 51 5 lithprogesteronefEi DMy NEB A TVF-ETD IERHEARIC RIT R
B OXSESRFMEEE 8,165 ~168.
DRNNIERE, fih, (1992). (KAZHs « RBHER OB TN BT 5 3 [BPercoll BEAREDOHAMEIIZD
WT—Swin up & & DHERET—. AARNTFEHEEE. , 37(D), 232 ~ 236.

Henry FM et al. (1989). Partial zona dissection of the human oocyte:a nontraumatic method
using micromanipulation to assist zona pellucida penetration. Fertil Steril., 51,139~ 148.
4)Simon F et al. (1991). Presentation of six pregnancies established by sub-zonal insemination

(SUZI). Human Reprod., 6,124 ~130.
5)Gianpiero P et al. (1992). Pregnancies after intracytoplasmic injection of single
spermatozoon into an oocyte. Lancet., 340, 17 ~ 18.
BERERRA, i (1993). = AZHETFEFIIC BT B EMRITBISER BN OB A ORET.
HASHESRFSME. Bt
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Direct effects of growth hormone on the in vitro perfused rabbit ovary

FAER. LHER . RE=RF". @Ak, BESH

Shuji NANGO, Hirokatsu KITAT', Mikiko OBA”,
Shuetsu SUZUKI, Shiro NOZAWA

BUHRAFEFHERAMNZLE, HEDRFIE. ok ILELE

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

‘Saitama-chuo Hospital, “Biochemical Research Laboratory, Morinaga Milk Industry Co., Ltd.

(B8] BEIC% o TEERMIIEEREE B L UHMG(human menopausal gonadotropim)iZ & % BESREESR I HHUE 2 R
THEEIVESIH LT, KEFVEV(OGH) ZHMG AT 2 2 L THINEREZ B LRAP L ENTETVE, BP0
M CHENERY LR L 72l HE SN TVEOIH LT, $IROR LAV EVIHEDH ), —EOREIFLA T
2V, $-GHAREEBLTHINC LTED L ICES LTWAERI2VWTIR, REFHATH %,

HAINEDOATF O VEARTERT CHIBET A LOTEL Y F o LPREBRERTAVAIILICLS
T, GHOSRERIERZRET A L 2B L L7z

(FiE] 3B BT LR E3S kgbl EORESMME Y 3 ¥ iz, JNRBIRIC—EHURZMAT 7 ARy =2 —
LEEA LT, A3 ¥ LHAER 270 L7 Hanks¥s % & A 72pH7.4OMedium199% #EFiH & L TIIREBIR Y =2 — L &
DRBBITIEA L, SREAMMB 2 FTL S 725, SR 2 LIETEE 8 L, MEVISEE IR SRR S BhAR IE % M AL & 13
IZEREDLSmY/HCFRE L. —RISNE QBRI EISOmI & L7z,

6 — 7 4 £ O—RISFE AR 1< recombinant hGH 0.5IU% iBA L. #HRISIEERZ 2~ b u—)v & LT1205#ii .
TRISIsEIC 2 EN T 2V F J — AP(almost pure FSH)SIURTEA L7z, 2Dk, 30438 121804 & THE#IR & 1
medium#% $REL L. Estradiol(E2) . Progesterone# JlIxE L7zo ¥ 7z, 18053 D#ETRE K OINLAIIF = R L — DS+
Omaturation & 2 BE L7z, Y OSIMASIT % minimal essential medium(MEM)/polyvinylpyrrolidone(PVP)T
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12BERSEEE L, FARRICARET L7

($2) 120 MO THETOIME? S OE20 I RIX, 5B OER 3 B ThGHE#HS L2fA3 v ho—)VE
CHANTHECHEML, %Y 2 BRTRE20KHEIMEME TS > 72, FSH SIURIEHE, E20MHRIT&FImAIL LA %
ARL7z#5, 5EF 3 EThGHE#S LM T > b a— VRIS TREEAZ R L7z, &) 2HICRAELEEHED S
hWigh oz, 1805 % ICIRHNFLBE LA, GHERG LZBHLIY Mo —VEEOMICERRD b d o7z,
%72, MEM/PVPTL2BF R RA DT IS, GHEHRG LB LI Y PO — VB L OMICEIRD SRk dro /2,

hGHD 7 4 ¥ 26 2 B8R T % 728, 74 FIChGHO.SHAL 2 #E L. 7 ¥ FIf#+ DIGF-I(nsulin-like growth
factor -I, human)?* L&-§ 5 D2 R L7z, FREIChGHE#HS LR OSEERETOIGF-Iz Lz A, FEL
EREEDRS o1,

[(Z£] JIETOFSHEIBIC & 2E2E A MR, FRFERPOSCGHICE VEEE N TS D, TANGHOBEREMICL 2
bDOTHBEOP, IGFIZA LD OPRAHTHS, GHE RS LR OEREF OIGF-IAMEHEL T THY) ., Z0F
PGHOBEHEEMIC L 5 DOFEEZRL TV AWRMES R, Lo L, S TEA & M55 E OIGF-TH E2R R [ B
5LTwamithd +oERERTWE, ThEHLPICT 5720101, S BIIGF-IHASmM1.2B)E %A LT, GHD
HEEAZEHL TV LE’ D 5,

724 B OERTIISIFERMBIZIC BT, GHIRIIFII L THL 2 RMREE £ /R S %\ L AFFIC, maturationiIif
LTHIREDHHS LT nihol, BERPRBCKRELEALZETACGHE AT ICHY), BREMBELZ-TS
Dk, GHEHE L= SOMBREBERTH D, FIIHFORBEHRAMERERICS X 5 XBIEEICRFT L T2 TR%5%
Vo ARIZIDEIH LTEE2IRHAVLELBbDN S,

FEXH :

1. S. Nango, H. Kitai, Y. Furukawa, S. Suzuki, and S. Nozawa: Human Reprod, Abstr 7thWorld Congr IVF Assisted
Procreation. 1991: P306.

2. S. Nango, H. Kitai, M. Ohba, Y. Matsui, S. Suzuki, S. Nozawa: The American Fertility Society, Abs 48th Annual
Meeting, 1992.

3. E. Katz, E. Ricciarelli, Eli Y. Adashi: The potential relevance of growth hormone to female reproductive physiol-

ogy and pathophysiology. Fertility and Sterility 1993. Vol. 59, No.1 1993: 8-34
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Survival of frozen preserving ovaries with VS1,2 and 3

after transplant into uterine cavity

OFEp 18 - K b E£8E - Bk— - RS
KAGABU Satosi, OUE Miho, MAMBA Kouichi and MAKITA Takashi

IWAKRFRFE  KERREHE
Deparatment of Veterinary Anatomy, Faculty of Agriculture,
Yamaguchi University, Yamaguchi 753, Japan

(Bi#]

BRSRICIIRERZ SR T AE L T 228, EBRICHIHEN 3013 bTHTH 5, Hirsh-
field & Midgley” {2k % & 99.99% ZBASHL CuvrF v 0.01%0HEII§ 27500 £ HE 2 ST W
%o JIRD L OWTERES) 251 & W 72O BRIBEIILIR 7 ¥ 4TI T 505, 2T b BsH
LTLE) IiMlanglaiz 27580, Fxid, [IREUSHRG - BEI 3% - 97
PREX = 2= 2R RATEL TAUTIRNIAEZ L D ASNCRIATE, W L2 T
LIAHBIE 2RO TS LA TELDTI LW e E 2, IIROBHEIRGE = FERENBNE
B] 217> T3>, Rall & Fahy® 12 & - CRAR S Mo 5 2 bk = A S MR EUE
2T, EEFIIINROFHERM & BHIROEE 2 S LT 205, SIS HIEH
FHYIRERIT & < 1370w,

ZZTANNE BRI 2k (VS1., VS2, VS39) THIEZEH L., BikNE

HREBEBEL/,

(48} - HiE]
BRBUHGRS @ v bV S —VHIRREE. T TVIREREE T CORE 2 SRS TR ORI &
EBIZMYHLESLIZBS AL m/mEFMLAEEAOHB 1 /203 TCM-1 9 9I2ffHFL
720 ENZTNDWP THRUANADKMMZ B IRE, FILWRICHLEZ20b, HB1H L
UTCM— 19 9IZHERERZ A L CTHE Lo 7 ZIBRICANBK L7z, 775 24Lik 1
0 0 26\ PRIFIRIE IR LB RICIRIE L CTHARE 21T -7, 3 T CORBSH TR L Bt (R Al
sz Lot BHZHW:,
DRERENE : WEERRMET o P ERELMHR6 HE (RECH= 0) DL i By b
EAPIEK RIS B0 - BRI EA LB L2, Bk 2 EMBICFEE
EHITHHEIIRZEM L, ERICE D 357 4 EKYIE E L TAEBRBE L, EBEOHE
(3. Braw & Tsafrifi™ DHHEIC L72h7IEBASAIINE 2 RE T 5 b D2 AEBIIH L A7 L7z,

=B =
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W 1255 = 2H.05= XH0= 50.05= .05 = 100% = L
# (510 (5.108) (5.108) (5.10%) (5.10%) (5.10%) N

O R B R e0% ~=12.5% «5.0%5 «=25.05 «50.0%« glifE
1% (52) (5%2) (54) (5%2) (52) 37T

(#R]
BRI, FERENTEE L2 OF PG A - ahARIIER D4 E (48 #EER)
BT REROERETRL ) 54X, 10

GXE LV S 1 AR EWEmZRL VS1 VS2 VS3
72, FAAEREROZEWICEL T, 54K
DEPBRFLEEE -7, 54 4,75 145 0.5

LLEDRERD GAEBRTHW 72tk 104 2/5 1/5 0/5
DLPTIFV S 1A Fio, REERIL 54
HE L Chw b LRI N,

(3C#k)

1) Hirshfield, A.N.and Midgley, A, R, Jr. :Morphometric analysis of follicular develop-

ment in the rat ,Biol.,Reprod., 19,597, 1978.

2) FIEH B8 - MEBZ - Bk — - AW - ORS - A L72T v FIIROIIREN~DF

W, WHFLIRETE. 5. 89-97. 1988,

3) FIES B8 - AHEES - Bt — - WEEZ : 7 v M FERNO~ Y ZIR O ERE RS -

TEREN M7 BEoER, £8 3EBAAFEFE2. 1990,

4) FIER B8 - B — - AHAEH : 7o FFEESND T v FIRORERERM. BARESR

23, 36, 185-188, 1991,

5) FIEE B - BB —: =RV, TATFUNARY— THX, 27 ZENT v |

TERE~OREMEM. BARE®E2E 37. 658-660, 1992,

6) Rall,W.F. :Factors affecting the survival of mouse embryos cryopreserved by vit-

rification, Cryobilogy, 24, 387-402, 1987.

7 ) Braw,R.E.& Tsafriri, A. :Effect of PMSG on follicular atresia in the immature rat

ovary, J.Reprod. Fert. , 56, 267, 1980.
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An attempt for the superovulation by only LH-RH

HOEH HiZE « W8H75R

Hidemi KADA, Hidetsune SHIMADA

Laboratory of Animal Science, Junior College, Tokyo University of Agriculture

B#Y : 4, Gn-RHDISHAVAS A 5N TV 5. TS OIIVEFEDOARFCHWT, h0G DRjHEAFRICLE-RH
O 5 EOFRERERE A Sh B TaBPIREE AT OWT, REROPUSGEhCE 1ok 251 SR, FTHIKD
FORE 15 & NS ADIE RISV TEHR L3RS U7c. LH-RH IC & 2@BEFSE ki3, LH-RH 2MED TR
TH5HEEBL, HRHHEESRIRVI EEBNE LIcbDTH 7. L L LH-RHERDRjEIHE
BRAREFIC I B B 7-0IhCE AEAINTEY, hG IZOWTOHMFOBEELEX NS ENEL ONB10, &
[BliZhCG DHEAFEEEES U < (3LH-RH TEHRTX 3H0EMIOVTRET L.

Bk HBRICIZ 6 ~12:8850DC57BL
XCBA FiAREEEE< 28 U7, LH-
RHICOWTIE, < REEHIDE X T
— DB\ THEEERERRR Thh T
WaTcH, FEERHE (P) , &5 (M
i (D) DzhThDRXT— V%0
BEBASEE (Day 0) &L T, HILEY
B5 S 0sS5 0%, Fig. 1. DX
WELT. SFBRXEdDay 0~11C
MFTCLH-RH % 0.0254g9"> 5 [BHS
L7c. Day 2iH5EKT LIcHRT
@ UF Boutt & RIE S &, FHDay 3

Group Day 0 Day 1 Day 2 Day 3
e B i
16:30 22 s 10
Control P I
1 P O =
2 P O M +—— RECOVERY
3 P O 1
4 P O E —
5 P O —
6 M E
7 M O 1
8 M T OF
9 M ==
10 M [ =
" M -
12 M N —
13 D (-
14 D G — OV
15 D -
16 D -
: No treatment
:h0G 51U €:hG 101U

O:LHR 0.0252 ©:LHRH 0.05.2 @:LH-RH 0.1 Kk :LHRH 0.2

Fig 1. Program of hormone treatments

DFHPIC OB RETERRR, BRINOD I EIED FBE L, IVERATAOIFFH Lk Lk
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Lo THEL, PPEERE L. K/, BEPR REUDPONIEE. BXUUPE - I0E - TEEROKELDH
bR TRETET- 72

R SRk 28I Table 1. 1R LcEBD TH B, LH-RH 5 OFHEMBRIC W TR L &
5, 33ERIIControl T 100%Th>7chY, HABRX Tld 4 XD33%, 10XD60% AR &R #IEKT 5 &
ITEIEN 7o /e Day 31k AHEIFEUL, Control £326.843.8 TH - 7D LABRK CldiiE A&
PRSI NI DA TH o fe. 10X L 0L 7.614.0 Th-7ch, BREIBEE FHRIZ2EERE 13
573 otz BEBRIBHEMIC BT 2Ry ER Lcdy, KU & V€ AFR E DBHRIIZAD Shis
node. Control TORFRIERZ hCG 5 IUTHASKEROG Shicdy, FHERX TIIATNERE LH-RH 0. Lugic L
IIBEOSPIMBERSh, BB LH-RH 0. e CEBHBCE 3 ENHLMEL 7. L LZ DT}
PRANEEDY hCG 5 IUTIIBEIN AR 9 C ENTEY, hiG 101U ORETHLTOIIEEIIX ¥ 3 2 &13T
gt T, RERBIUPEPBBIIEEIVET L. RBRX cREplah S g hl-.

R LD L 1 S5EIDFBRTIE, LH-RH OREAEEEEIET 2 C &3 TEXAh > 7. BRERI>WVLTO
% hCG 5 IVDRHDIC LH-RH 0. lug TEIAT X 2 RlEEHAVRE X N0y, TERMET L, BpEd HkEkN
HEZIBOONGh -7 I OICHIEE LH-RH 0. g TEB L7834,  hCG 101U 2#¥5.L ThFnsHE
PEC 9 T LIITEY, ThoDl Eh oM HEMERERH>RIVE y@ﬁﬁi&&&ﬂ;ﬂﬂéﬁ'@é 5 EEBbh
To. SHI 5 LHFRIEA D U< 13, EDTFROMODFIVE Vic &k 20B8ERSTd 2040805 3 & Bbhi-.

Table 1. Results of superowulation by various treatments

Group No. of Meating  Mean of ova Mean of Mean of Genital organ/ Body weight (%)
mice rate owulated owulation remained

Na examine (%) +SE point *SE follicle *SE Ovary Oviduct Uterus

Control I 7/7(100) 26.8+3.8 36.3%7.1 2.4+0.7 0.06 0.02 0.40
1 3 0/3C 0) 0.6+0.8 5.3+0.4 7.0£0.7 0.05 0.02 0.42
2 3 0/3C 0) 0.3%0.4 2.7+0.4 9:3E1.0 0.06 0.02 0.36
3 4 0/4C 0) 0 0 3.5%0.9 0.04 0.02 0.33
4 3 1730 33)  20%£1.3 6.3+2. 17 4.3+2.1 0.03 0.02 0.29
5 6 0/6C 0) 0 0 3.2%1.3 0.03 0.02 0.49
6 3 0/3C 0) 30%+3.4 8.5%0.8 3.3+0.8 0.05 0.01 0.30
7 3 0/3C 0) 85*4.2 9.7£23 4.0+1.3 0.05 0.02 0.31
8 3 0/3C 00 0 0 2.3+0. 4 0.03 0.02 0.45
9 3 0/3C 0) 3.3%23 5041 3727 0.05 0.02 0.25
10 5 3/5( 60) 7.6*4.0 10.8+3.5 7.5%1.8 0.04 0.01 0.30
" 3 0/3C 0) 3.3%1.9 27%0.4 4.7+1.4 0.03 0.01 0.21
12 3 0/3C 0) 0 0 1.3+0.4 0.02 0.02 0.18
13 3 0/3C 0) 5.3%27 1.3£2.2 T.4£20 0.06 0.02 0.35
14 4 0/4C 0) 4.5x2.8 5.3%3.7 2.3%0.7 0.04 0.02 0.46
15 3 0/3C 0) 4.0%1.1 6.3%1.0 0 0.03 0.02 0.24
16 3 0/3C 00 3.7%0.4 9.0+29 0 0.02 0.01 0.22

FEH

L@UE— = 53 -/ MRERED « ARIER (1984) : LH-RH 12k 2 <7 XOBHPEC B 258
BATAEE 29, 273-278.
2.0kamoto, M. T. and Nobunaga, T. : Induction of ovulation by synthetic luteinizing hormone re-

leasing factor (LH-RF) in various stages of 4-day cyclic rats and mice. Endocrinol. Japon., 20
(6) :619-623.
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Appearance of unfertilized ova cleaving in the ampulla of the oviduct

after repeated superovulation inducement in mice

ABAR RHEL AHEE VFHER— REFE-
£ILE— EBE EARBRX
H. ISHIZUKA, T.KURISU, T.SAITO, Y.HIRATA, K.NARIAI,
K. KANAYAMA, T.ENDO, Y. SAKUMA

HAXRZBREFHRRELAEYHAE
Department of Veterinary Physiology, College of Aguriculture and
Veterinary Medicine, Nihon University,

[EH) HERBICZR LB >k ZHIFTL . BEHOEBICL 72> THEBERT I L BH
SHTWVWB, CORNENL . KZHINF D fragnentationDBIEO—F@BTHsEanTW3, —F.
MR R VE Y IC Xk 2 BHIRFENBICL - TEOMIMFORBAIE . T OMAICL - TIER
RAEBEEETLCEPHSHIRENTVS,, LALESS HESR., IhFTicey 2 ic@PEYR
ARUEERET S &, HOFL . KZHIC 2D OTZOEL BIERATAICBVTT TIC
BEMBEELTVWACELEHMELTE, T TS5HE. EREFB R VEYORER EEBEMBE . £
ERERFORBEECEDIIBHBELERIT TP OVTIRI LIcOTHES 5,

(MRl XUHE] #HE-v 2, ddYR (SPR)OREETY R THASL CLX 0 LBHTHEAL .
GABOFHEEL LAOBERICHE UL, Lcd-> T, EREBEICBIIS2<Y 2 I38BRHTH 3,
9RO BELHER. 2O RAHTAI Y — PR~ FHONEFEL . ALTEHIHTTHAISBELOFKT
Brxco BRI E L, fkh 5 » b.ow o REMABRRERE AV, KEBREAIRE IS L
yraES

EHRAENER ., v XROHEARE L IRERLEVWT, %5 BHIPMSG 5.010 (#m bo by
P THERSHE) TEENICRE L. DWW TL8ERHIEKICACE 5.01U (I b By HERSEEE) %
FERERNICRE Lo RIEMEOMEIR . 5 HREIRE L. RIERRIE . (E»S5EETE Lic, B
(Fig. )T . RE5BEZHA T, PMSGB L ThC6%E 5.0. 3.75. 2.5. L.0OB XU 0.51UD5ABBKX &L
oo &00c, EE2 (Fig. 2) TR RELEOMB %210 B X F20HM & L . PMSGH & 'hCG%

5. 00 DEERICIRE LT,

BESRRUGBIC DWW T ik L hCGZERE L CUBMBIcv v R 2 LER S8 BHEL CHE . PEBLUF
EERHEL.BEERABICXDBERKTNOPIRNFREEFITHREEE Lo
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Repetition (times) Repetition (times)
Relationship between the repetition times Relationship between the repetition times
in § days interbal and the average number and the average number of ovulated ova and
of ovulated ova and cleavage rate of un- cleavage rate of unfertilized ova in the
fertilized ova in the ampulla of the ovi- ampulla of the oviduct in mice.
duct in mice.®@@ —®— :5.01U PMSG and hCG. BB = 51U of PMSG and hCG ;S5days interval.
—4—-:3.7510 PMSG and hCG.(J —a— :2.51U (] ~e-:51U0 of PMSG and hCG ;10days interval.
PMSG and hCG. XN —3-:1.01U PMSG and hCG. —4—:51U of PMSG and hCG ;20days interval.

) e :0.51U0 PMSG and hCG.
[(ERBLUZER] EBK1 (Fig. 1). 5 HERDOPMSGH X ThCG 5. 01U 5 X Tid . I~5EDBHE
JRALEE T . BEDREKIL 33.8, 18.1, 8.5, 3.6 BL U 1.0 HMEETL. 7. THIFFoHERIZ
1.5, 6.9, 9.4, 33.3 BXT 50.0% TH 7o PMSCH L TFhCG 2. 51U ERiIcBWTIt. 0, 1.6,
8.5, 4.7 B&U 3.8% &iap  EUNFOHRROETHED ONso /2. 1.0 BLU 0.51UDH
EXicB0WTiR . FHHRROETE250 300 EHNFOHRBREODTEL oo BB .
CHOEHIIFidnorul al O REDEEER LTV o
EB 2 (Fig. 2). 5 HHEEDPMSGH L UhCG 5. 01V ER 2B E 4 2 & | 10HERRE Tk . FHHEER
Hid 17.5, 14.4, 7.8, 8.2 BXU 1.6 HOBTHEE 50, &S5 EHBFoOHBERIL 0.5, 5.8,
6.4, 12.2 BL Y 1.6% OETHBD SN, &5, 208 T TEEEEIHIIE 17.5, 24.3, 9.9,
4.0 BLY 6.1 HOBETHEZDSASH, SSIERIFFOHBRIR 0.5, 5.2, 0, 6.8 BLY 0%
LR EDLDTESRBBIEBEL ER 212,

PUED& i, BEFRFEAEEREST 2 & . REERKOEMIC & 72 > THI K I LEHI
TOHBRRSEMT 555, PHSCH L PhCGOIRSERY 5. 01UL DBV EREEHBTFOHBERIETL .
T REBY 5.0IUTH > T HIRERIBBI0E»S520HTH 2 EEMBFORBERIETFT LTV,
B> T=v 2DOREBBEIIFICIT . GCTHOR SR E 5. 01T &L, REFBE10BMEET 2 &
KE->T EDZBHOEEBVFHEBONSLEHD . FE BT AREBHENELICOVWT bERE
ODEENHBbDEEILND
[ K]

(ONakamura T., (1957) J. Fac. Fish and Animarl Husb.,Hiroshima Univ. 1 (3) 343~351
@Nakamura T., (1961) J. Fac. Fish and Animarl Husb.,Hiroshima Univ. 3 (2) 375~412
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IVFEF using Japanese monkey eggs and cynomolgus monkey spermatozoa

Ow#E H. HKETFx. & X®B. F)IFh
Tadashi SANKAI, Keiko SHIMIZUk, Fumiaki CHO and Yasuhiro YOSHIKAWA

EL PR @A « AREFERAZEM LY 7 —

Tsukuba Primate Center for Medical Science,

the National Institute of Health
*EBAE « EREHER

Primate Research Institute, Kyoto University

(BH] YV ERBI2HEAZSHER, BEOYVECHHILTVER, =s v FLVTOR
ERRBRINTVEV, RAB, BRAR=Fs v FALE2HAVTHAZEETS L 2HNL
LTy WDOHDOEBBRN2ToT WS, HE, BHKHEKERZDIO=F v FLEZHO
%ﬁ%%ﬁéﬁéz&mféébéb%ﬁﬁbto&t\%ﬁbt%ﬁ#6§MLt%?
OSEENE2ASEHNTERF— I RBER A= AFIVETERVCHAZEZNAS I,
(53] BBAREEENET CEM BRI N 7T~ 16F OBRBAM =+ v ¥ 46025
Wi, SIEREHE . PHSC GFERE) Lhec (FERE) oMsADHI EVIT-
PMSCGO B 58 122001U/E©, B OBSHAEdaylE L Tday3,5,7,9,100FH 6 E, &5
¥ day1,3,5,7,9,10,11, 1203 SEIMAANBEE Lz, VI OMEE S PHSCRERSH 528
B E W hCG4, 0001 UR NS Lic, ZOBHRRERLLEOSL, 55 VEEAKET
CHEFRA2F- CHERHEL, BB Iml Lo, oMK E & bW T2H5I&
B U7, BREUZIFI3. 10%FCSE 101U/nIPHSGREM L 72 TCH-199T+H B HE L 12O
B, Fa—7RANTEHLIICORy FHRBEFLL, Tho0BER. ABAFER
HEWHET (BMBRRLT) THoM, ZTO®H. HTEEy PARKRFLALRECHEHL
FHEEHET « AREZPEZRATER Y ¥ — (KRB Q) T TERLURARE,
A ET o, HEEMULHTIR. RINEI~ 1300 B @M & MO BIBA TR
BEE L, 0% ISEEER/ < V2F—HoTBEMRETTCV., B 1 BEkoH K,
SORMEMBORBI OVTHEL., RANE REANEZ IR oo RAME, Ing/nl
BSAR MU Whitten’s medium KB L THE Lz, BRI, =AY FLEREL <A

-792—
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IBTHIh=V2AFNVORERERT2HAVE, HEEBGEILE 2=24 9 VETR,
MHABNTCOBAZHCEILTEY, RAZHTCOZHBNBIEBREIL TS, &
BT RAWBECRMMBL T N — I — L WH L. 1aMs 7 = 4 ¥ & InMdBc-AMP& 30 U 7= TYH
mediumT 2B ORI BEERZMELILOB, WTOAFony 7THREA LI, TOKOKH
TR NAN—T I FR—=y a YRFRINTVAIEZ2HEL. . BHTHEE300
B/l Uic, BHBSBMBETCBREL., HUENZOEEBHS 2L O, d50VWIEH2
BEOBHZRD DOELZHIEHEL foo ZHINE, 10¥FCSE 1ng/mIBSAZ M L 72
Fhitten’s mediumic B L THIEZ S JY, BRAHRBE L, /o, EROMEZEL TR
HMmAEEDL, =202V (E2), 7Y 2570V (P)BLCLHOM B BEE 2R E L
zs

(BRERBLIUCER] =AYV FLRIFEHERBELEALCVIN, HRCFEHLLZEEE, 2
BEBA O, PAVTRBEMEZRL VL E, Fhy ABZED TV &
POERTEEHABBIBELLARBE o dOLEAoN, PHSGH X hCGRBE
Lic#R, PHSCEHBEH TR, 2HAP 1GOOI IR I A XOWMKE2RD ., ELEFH42
HoBRREREL2FEETE L, LML, 1HARBLHHARDBENRTET, HHAN
1 fFEE L, PUSGSEIBERH T, 2HE DB A XOBMAZRBD L, HE1m
DIEoBRBREL2HFRETCEZLOBR1IHOAT, ZORENRBE., EHAQFH2ETH - 12,
o1l RERRMBEI LA EREBKRO/NHRERD., SORELHFER 1BES
OHFEARTFEELL, ChoOHE, mMhrn ey BEHSPHSCREPREEL DL
HEI NI,

RREEL2FEECEIL2HOGHIMBOINKD 5 47H (50.0%) OIF 2B Lz, B
BB 1 HAOE»S5MAEINE RN, ZOBEEBHSBER2OZBRET2RD T
5, D 1HlHASEIPRINTHEIANTCRKBEATHY, BRI DE2EIAMZRL TV,
At ORI, HEIC LV 13 (31.0%) RWAL L, G 18EOHARZHV
THRAZHE 2T R BREOKHMBORFETI6ME (88.9%) OMTFICHEMRED 5
WIEB2ERAEZRD, TOROEETI2ZME (75.0%) RGEBKEERL I,

DED &SR, =AYV FALZHOVCZHRONME2REIRZIILNTEL, T R
BLRBRL BN LN TORRAEEE A= AP VORBERT2HYEAZHE R
Wlk, %, =AY PIBTOBAZAETCORRRODVTHLIAR L, =h VY F L O
BHPLHETREIIUNAZERZRALV, R ARKOERBBECRIMVFORME LV I &
ERA-THD, S0, WEPRTCEAZHEED L LR, DRERBVWTIRG N
REHTLAREINTORVERHZEERE2HAVEALSBOMKORBR AR X SEMR Y
5b0:Bbh b,

— 7 3 —
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Penetration of Fresh Spermatozoa in Sika Deer

(Cervus Nippon) to Zona - free Hamster eggs In Vitro

- Comparrison with Bull Spermatozoa -

RS- HEBE - RERK - k4 BALLEEY - R
Jin KOBAYASHI, Shoushichi IKEDA, Takeo TAKEDA,
Hiroshi SASADA*, Shichirou SUGAWARA*

EHRREGIAEMBRS, *RAKZRZI2E D RN 22

Research Farm, Miyagiken Agricultural College,
*Lab. Animal Reproduction, Faculty of Agriculture, TOHOKU University

(B8] v VR EDFBEEROTIHFOENC BT DRBRCTHEORIIBEEZ L TOBIR, VHD
EAZHECOWTOHER DL, VIEFORREEESEC DO T YRR Eh TR,
WFOZKEREZHET 2BE, AEOIRFENT AR L > TiTbh 32, SIF ORI EE: E
WCTXREONTFERAVDIZ ENTRETH 5. BUHBRENLZA X —FIFEHV, BTFOZIELEERE
DHERKREM, L b, TABICYVEBVTHESATWD, FIFRETE, =RV UIRFE
DWTY Y OEAZEEE Y, BHERENLAZ —RFANOBALEL Y UEF LB LR &2
DTHET S,

(7] REAMB1E B OFRHICPUSG 0iuk AT — L7 U NLAA R —DREREC IS L, 578
FIRIWChCG 25iu% BEMEC ST U CREIHITAIE 21T - 12, hCGIR5-1% 18RI W SR KEE 5 & 5iF %
EbhHi L, 0.1% hyaluronidasei s & 0%0. 05% trypsinik CERRIIEMIG & BIAS 2 Brd LGt L 7=,
SRV Y MERGESSHEEC & ) BPIE (3L 9F) A S22~ 4RI THEM L =, BEEHEEILE
REBEBABTHES (ELFIEE 2AVE, BN 0500 (52 8—L) 2 46E
kgd 7= D 0. 05mg % BPIPIWES L SHM S EEL 2o REBHE n— 72 EBH»SIEAL , VESVOE
E#10~20ERE L TEKFIHEIT-> ko MBEORIRGELERAALE (ELFIE8) AV,
REIL R MBS — VR CHERL , 4CTO~IHBREL 2, v UETR, BEEflEo
AR R EAERNCRMA L TRY, BFORLER Y U TTbhTwAHERH - 2, 10mM
Caffeine% & ¥rBO# Ci&L> (500g 5min) - ¥EH22MEEDIE L 214, 15X 10°cel |/nl D5 F s 1=
L 7z, Ca-ionophore A23187(LATF ionophore) MLEECW:, Z DREFMRE W ionophore®0, 0.1, 0.533
KL OuMEINL , 143#%1BSA 20mg/ml % & ¢sBOK CEEAR L 1488 L 12 . HeparinfUE T, i
#ROMET Zheparin 10, 20% & U40mg/nl ¥ BSA 20mg/ml % & sBOWR CLEBZHR L 155 E138°C TRk

~7 4 -
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#L%, BEL &, BERIE38C, LT CO.OFAEM TORFMEEL ik, 7 7€ FTRE
LBEARHEL &,

R BEERECLIVBEL oA v UhEFR, A—BEEISTONAy FREIDEFRBLOEN
MARE L Rix o fz, IERAHENE T (+1) H80%LL E %R L Ao ¥E i % RERWC A Wiz, Tonophore LI D54 ,
BFEARE, 0.1, 0.5BL UL OUMDEETY UHEFTROTR LI EDFEARTS - DK
L, =hvyUsErcikehsh 32.8, 41.0, 32. 7% CdHh -, FHBAREFHIE, v UE TR
LOMETH oL, =Rk Y U HEFTRTXTOUTCH ok, HeparinfUBBEDFE , D
AR, R YU HEFTO~22.6%5TH > 2D L v UHEFTIRESUAETH o e, FHFEAR
FHE=AR VY IEFR Y UEFLD D EI o,

(%) £EBIE, vV OEAZRHERRAO R Y UNEF2 AR L CEREREN LA X —JIFA
DEAC LY ZHEORFTE2ITo 2. DIFHPERFAEALLETFAZD LA LLOD, ¥ VHEFE
HE L TRARDPEYF A FEDAEECE 2>z, ZOBVRSEROVEFER= R Y U hDEF
KRELRVLOL, HIVRERL HERCKEL Tt Ld bbb Ly, v UPE
VU DEF TR, BEERPEENTRHERCAKELREEND DI EBMSh TV, 4%, HilEK
BEHEPT P, HELEEFEPRVWIZ LD, i, REHONEPFETOZIEREEESR
LEEFREOWTHRFTILERDIEELOND,

Table 1. Effect of ionophore on sperm penetration to hamster eggs in
sika deer buck and bull.

lonophore in the buck in the bull

A23187 No. of No. of No. of No. of No. of No. of

Conc. eggs eggs spern eggs eggs sperm

(uM) examined pene- penetrated examined pene- penetrated
trated(%) on average trated(%) on average

0 69 2 (2.9 0.03 39 0(0 ) 0

0.1 61 20 (32.8) 0.33 40 39 (95.5) 1.3

0.5 61 25 (41.0) 0. 44 43 41 (95.3) 2.8

1.0 55 18 (32.7) 0.34 40 32 (80.0) 1.6

Table 2. Effect of heparin on sperm penetration to hamster eggs in
sika deer buck and bull.

in the buck in the bull
Heparin No. of No. of No. of No. of No. of No. of
Conc. eggs eggs sperm eggs eggs sperm
(ug/ml) examined pene- penetrated examined pene- penetrated
trated(%) on average trated(%) on average
10 30 4 (13.3) 0.13 29 25 (86.2) ol
20 31 7 (22.6) 0.23 30 29 (96.7) 1.8
40 27 0 (0 ) 0 28 24 (85.7) 1.2

F

1) Fukui Y. et al :Effects of Culture Duration and Time of Gonadotropin Addition on In
Vitro Maturation and Fertilization of Red Deer (Cervus elaphus) Oocytes:Theriogenology
1991, 35. 499-512

2) Parrish J.J. et al :Capacitation of Bovine Sperm by Heparin:Biol. Reprod. 1988, 38.1171-
1180

AIEH F A FARES WA AR F ORI~ ORE , £7 TRRFSEZEHEEE
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Fertilization in vitro between frozen mouse spermatozoa with low fertilizing ability

and oocytes with the zona partially dissected.

hEECS - EH O OE - IRt

Naomi NAKAGATA, Susumu UEDA, Kazuya YAMANOUCHI

H A& 5 W B 6 28 P

Nippon Institute for Biological Science.

(HI) Bff. ¥ BT OHESRESAREL 20 RBREOY Y 2B TFIIEAEhTNE ™, LHL
A5, BREORTENSEBO TR . 470 bRIFESEEBMEONLVRESH S . BIE. Cho
TEOBHRFE T EANT, L ORNZREERROBH £21T> T2, 4EIE. ChORBOBRNETOZ
KRAEDSZ L #EKE LT, Paritial zona dissection (PZD) #ffiL 7-0RF & k%17, ZOHEMAM
WKHOWTKREI LTz [Hik] $F OIS & ks : C5TBL/6NDRRAE L 0 #§t U 7-358 HKRIR 2 2 %77
AF9)9e-VADO0. dml DIRTFHE (18% 774/-A 3% XMW L7253 & D ICERFKICHBRL 2b0) AN, HRF
NG I CHY). RBTERBW AL 12, K2V T. #90.1 m19720.25 ml OF7AIAM-ICTIEL, WiIKER
H2ZHT 1 0 3#ER. WRERPIREL . iz, BRIE. YT E2ZEROKEIANSZEIZLD
17725 fzo PID: PIDITIIPMSGE hCG 1T & U BHESPALIE % fti L 7= Jcl: ICR REEHEDINE D S, hte 254 1
4 — 1 SERFENCEREN, M-SR & O R M A BRI U 1 BMEBRF 2 W 2o 9 BMEBRT%0.5 M
Y2-J0-% ESEN T IEE S B8, 0.75 M ya-/u-NAHRICH L. ERSEMEE F P %177k ->1. T/
bbb, YA - ARG LA LT 4 Y TEXRy b OME 60 n. WER 20 u) T, SIFERS - EE
U. 30 GOVEGE CEIFO LY 2o HASZHE - INFSH « B, 7 ¢ L —RICTHEL. 1.
5 RIS U 1200 - AR 7% & UIEERIRN (4000-600086 1/ n1)iC. PZD JUBEL 72BYLIRT-AEA ¢
5 LT L VRT3 0 — 6 O U T2 Ht SR © SEER L. RO FEREL
2o BRFILHEREE 6 REREICBNISAMEE T C. 3 2k & R A TR L U CHBOARZREL.
Z0%. FiC 1 SR, 2MEINOREIC OWTEEL 1z, iz, 2HIMANTEE U 1003 8tk
%1 HEOZAMOIENBHL . TEFAORERLZOWTRET Uiz, 2B, PD WA fTRbid - 128
{LBRF % BRkS - RIS T CIRRE L 72 b D% Control & U1z

-7 6 —
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(RESR) B0 1R 6 INFEIC 813 2 324F3RIIPZD MR L 7-BYLERT-T67% (136/203) L PZD %4Tied - 1= B4LHP
F (Control) D3ZFEE(10.3%, 20/195) TN, MO THEVMEARLU (Table 1) o XSIT. TSR
ZBR S TRTOBEE TR LB LR, Z0OEFLALD 2 HHINREL 12 (Table 2) » X5iC. &
no 2 MR OBHEIC L 0. 29ICOFEFHE SNz (Table 3: 23%, 29/126),

LIEOFERE D PID XiZBIT 2 2 MR OFRERGEIL. Control ICHABEMEARLIZHDD, R
(dControl & HAMBSHTEL . AT 2FHEFAOFERIL. 14.3%(29/203) & Control (3.6%, 7/19
5) DRI AfE L DEVMEBBONT-C & &0 (KSREREY V) AFSEETFICBN T, JITFADOPD 332K % [h
tX¥200FN TR bOEEDN S,

ARSI, SCERARPAP B E S8R ZE No. 01619005 O—ifie L CHE hiz.

Table 1 The fertilization rate of PZD oocytes inseminated
with frozen C57BL/6N mouse sperm in vitro

Oocyte No. of No. of oocytes fertilized

treatment oocytes
examined Total (%) Monospermic Polyspermic

PZD 203 136(67.0) 131 5
Control 195 20(10.3) 20 0

Table 2 Development of 2-cell embryos from PZD oocytes inseminated
with frozen C57BL/6N mouse sperm in vitro

Oocyte No. of No. of oocytes
treatment monospermic developed to
oocytes 2-cell stage

PZD 131 126 (96.2)
Control 20 20(100 )

Table 3 Development to live young of 2-cell mouse embryos after transfer to the fallopian
tubes of pseudopregnant recipients

Oocyte No. of No. of No. of animals No. of
treatment recepients embryos which delivered live
used transferred 1live young young (%)
PZD . 6 126 6 29(23.0)
Control 2 20 2 7(35.0)
STHK

1) RELZEN. FKEEXTR BSASTH, FFRHEXK - M) 39 :125-228, 1990

2) B} % BEUE. FEEE. kEH Z RIB= . BXRHESREAMEE 7: 116-119, 1990

3) Tada N, Sato N, Yamanoi Y, Mizorogi T, Kasai K, Ogawa S.: J. Reprod. Fert. 89: 511-516, 1990
4) B . PEEZD. B)IEB= . EEREM 40: 493-497, 1991

5) Nakagata N & Takeshima T.: Theriogenology 37: 1283-1291, 1992

6) Nakagata N & Takeshima T.: Exp. Anim. in press

-7 7=
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Changes of Cortical Granules in Bovine Eggs

during In Vitro Maturation

MW - ST - R B - FEAETT - PEERT - FrhREE - AEH—-XK

Misa HOSOE, Tomoko TAKAHASHI*, Isao OGIHARA*, Tomohiro KONO**,
Tatsuo NAKAHARA**, ‘Sueo NIIMURA and Kazuo ISHIDA

FER PR PMBELERZR, * BREEAR (k) ETR, TREARFEARFEGUREN

Department of Animal Science, Faculty of Agriculture, Niigata University
*Kyodo Shiryo Co., LTD.

**Nodai Research Institute, Tokyo University of Agriculture

HEY : chFciz. ¥ VIO BB S RERNOEE L AR OELIZ >V TITEFHME%E
AOWTHARSATNSY, 2hicL 3 &, RENIE. IIRZIEE oI C Ik 2 2 U T EiIcHle
BEBZAHEL TWBH, LHY — D% OINHIAHHIE U 7o 50 B © I3 8K % 72 L CHIllRERE I 2
HTaL Iy, JNEMONBHMETEIRIZISRKREL ZZL VDA TVS, LU, AT
RAGERICH 2 7 VIO RBR OZLIZARSh TV W, Rif. €47 H 20 IFEEAER
%#E3% LU -Lens culinaris agglutinin (LCA) ZFIWTRER ZHH T2 2 LBAREICL>THH P,
COSHEEZEAVWEBRECEIETFEMSELHVLBRICHEAR, RBNOEE L A H2MRESEICO
STHRARBZIUDBBEBTHLEVDNTNSED , 22 TAERBRTIE. 7 VINEBMEORBERISEIAR
POBETEDLHRET 2%, FITCEEZRL ZLCA ZHWTL 7 F VHBILFERICRARS L &
HIZ, ZEEOELLHE THEL .

BB L OF  SIERRIE . AL 25 A VREINER /NGNS (E1%2-5 mm) 2> SEREIL. 10 %
FCS % &L TCM-199 AW T3I9C T20RE MBS R U . o, BAGIEHIIIL RIS > TR HFEEE
BEEUBLZEL - ET2RAVWTERL. 39CTI2RRIEEL . BB L ONEMRRIE. DR, R
PIEEE10B L2005, BEREHE. 128 LU 2RO LD TH S,

KB ZBIET 22012, 2h SOOI %Ducibella S DHE? > TREL . Ti2bb
eE7vun=g—vrrur—CTHEMdL BHFEEZREL LIIEBMRE. XSRLVATLTER
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#3.7 % BLPBS IR TI0HHEREL 2%, TritonX-100 %#0.1 % &4PBS 25 REEL. B8
WME AL 120 (RWT. PBS 1 ml*IZLCA (E-Y Laboratories, U.S.A.) 10 gg. TritonX-100 0.1 13
KL UBSA 3 mgZ B TWWIC20C TIOHMREL . L foe B M E L T, LA A& ERVRICIRE
UBREEIIE & a — A F I~ ) & R CREL OB A H W 2o 20O ORE % i U 7= SR
(LS EOCBEME CBIER L I — 7. DURKREH. B 6 B L 2R O IR ORI oW i
BTHEMBIC L 2BEOLDIC. 4% TALPZLTATERE 2% NIRNLAT LT ROREE L
1% PUBR{b =+ 2 I 7 ACEEL. Epon 812ICEMEL o, G, WHEYIFZERL CREL, BE8H
BFHEME TR 2,

R DN A FITCA #E3 L 72 LCA TRLE T 2 & . MIRREWRERRKOEXBRBD oSNk, TOH
it LCA & AWHICIRE LRIV L o — X F vy ) ¥ R TUEL FIEHRIC IZ A S h
i2ip > 12D T, COHNBERBRBRLOFEELZTRLTNWS C L BRI N, LCA BHEORERIIL.
OURZRAIA . BB E 108 X OF 2005 O BN BRI C I M E R IR A 2 L TR HAH L THR O,
CNSOIIRHA TRBNOEE L HHORBIIEL L I2h - . BRE% 6 R ORI ORI
KENT, REBERITBEMCHERBICSEOML TV, REHOMBMREREN £ FAT
Wiz2p o fzo BEREHR 1205 IR O B EHMIRE C IE RIERLILTTRITHAR L TV oo 0RO B FiE
MBI LBBRICBNVC, BETEEOXRB . ORI RICHREORED» 50
LBt =80, BEOBVWARORMAEZ L TEHAML T\, HRFEE 6 RrEOINEHIl L. &
JERITHERE I 1FICEATERAS L TV, EBREETZVLOLH OGN, Bk
RO T, RERITHEEOWThicbaohiedr-> T,

B ORERICBW T, 7 VIIEER O RIEALIL IR > S AR B R0 £ T B L2 B
WCHLE U CHIlE BicBERa N, AN THRAGBRIC S 5O RER 2 EFHEMSE CBEL .
MR LIIETELZ> TV, TOMEIROWTIE., RERBENARASELIHRERENTN S
ceiEBscdbBFIROoNSH, NEGHEOHMIEI B 5REROBEFEITHAIC L > TEZ>TH

CEBHONATNAEDT, BABRORBROEERIC DOV TIILCA ZHWVLEAERO S BIEHED L

WBbN, —F. BE% 6 REOINEME TR CLCA KEHORBNSBERIh 2P 12
DT, ZNSOIWMBETIR T TCRBETFBBALLEDIZEBRIIREILTHELLEZbOLBbh
feo Fizo CORHORKY ONHOINTHIE T I RERSHMERBICAHL TWeO T, ZHEEGT
DFFL 127 VIPRM T, RERIIHZERE S ICHBTHRERBL AN T2
DL D SNz,

FEHR
1. Kruip,T.A.M.,Cran,D.G.,Van Beneden,T.H. and Dieleman,S.J. (1983). Gamete Res.,8,29-47.
2. Ducibella,T., Anderson, E.,Albertini,D.F., Aalberg,J. and Rangarajan,S. (1988). Dev.Biol.,

130, 184-197.
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Study of Second Messenger
and

Cortical Granuels in the Mouse Oocytes

INEARSIE, BB RESRF™. HARKE. HES
Mizuho KOSEKI, Shigeaki KURASAWA*, Mikiko OBA™* Shuetsu SUZUKI, Shiro NOZAWA

BRI L PEERM AR LR, "FHEEWNRER AR T HRAKALRAER

Department of Obstetrics and Gynecology School of Medicine, Keio University,
*Department of Obstetrics and Gynecology, Minamitama Hospital,

**Biochemical Research Lsboratory, Morinaga Milk Industry Co. Ltd,

HIN T4, AR E U COBRASTRENILL {Thbhd L2110k, HMZBoNHbERIRT
VBN, SIS TIMIRNTH 23R 8 K UBKICE L T, RERBHEENZ L, SZHEHIC
. FEAENCHEA U, IR R o RBER DexocylosisANE Z V) IS X, FORER,
BEHBGHE Z ) 2T ZERHE I B LB 6h T3, SHOMETE., ZHB I3 EH
VRAv VI —DFEEHLMNITE I EHIE UT. REEN & LCABOCRETECTHIZ L.
oIz, I IANCE D LIRGTT NV CRBE RS CH S BHDHT 2478 - 1=,

Jidd : DDYA-§3BtE < 7 AT PMSG S IURBEREN G- U, 4 SIRFREARICHCE STV EIENIR G LT, ZD15MF
RN & V) i BHEINEN 2 BREL L. Hyaluronidase THIE2BRE L. WEBRENOBHELZ (. 25%

Protease TR L=, ZFD#. TPALOng/nl A 72BWW med iunTIRFIEEEE U, BWW med iunmC5[HI¥E
WL,

1) LOABEY RS « gistoBi% 3% Paraformaldehyd e SIK TN MEIE L=, D, 0. 05% Triton
x= 100 CHLEE U LCABE St RIC THIZ L 7=, MHEOBEIISHIC X UCid, TPAZAA T, BWW nediund
RHT, B B E{TR o, BEERUYEAE, TPMLBEEN & WARIZAT R, W O FhaEi %t
21T 1=,

2) < 7 ABIESEERI D IR IVAHT © TPALERR B Uik, HESEEN & TPALOng/mlERA0 BWW medium

_8[],
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THEELIWEBROEEEER L, MRIZE U TIEBW nedinTER LINZRWEBE2EHLE. 2h
FROBOREEREN & 2 ICHE L, SDS-RY 72 VL7 I RELKIKEAC & 2 —KTBKKE
TOVIHT RTS8 S T

W Doprotein kinase cZ2¥EM L B phorhol ester § 72 b TPATHLEE X v 7~ HEFNEN D 2 /& Bk

B33 B 508 & LOARUDCRETE CRBZEICARGT U 7z, TPAJEALEEENCIE metaphase plateCASAOD

I REENDEE L T2 0%, TPALOng/ml THLEE U 7= BESNIN O R EER OBIE, Wb, A
BID IR Z e NFBD sz,

2) < ATNEREER O —RITT VAT ORER, PSS E BWW nedium DA THEEE U 2 REEWHIZIXT5

kDal WO BEHZHEII A SN o 7205, TPALOng/nlERMI iz BWW medivn CTHEE U =84, T5kDa

EHSEOHBNARD s,

BE AR SO TR I 0WBRICE. AV AOFBEEK-COBEREL SN THWD, T4
b G, phospholipase ¢ RYEMALI R, ANVI Y LEHER2E-69 1 2 b—b 35

(IP3), &S Protein kinase-C (PK-C) Z¥EMAL T BDACD S DDA KAy Iy — AR

T2, ThoOfE T MBEANOKIGHE 225, ZRHRHIE 2 2 REERAHICH L TH, 2oy

TFVEBEREEL T30 EEX R TWS, RIFFETIE, PKC%‘?’E‘EfET%TPA’C‘ﬂQ"‘x"ﬁl}H

TH DY & FEHE U 222N TPAIC & » TREER SN 2 d T &A% LCARDER TR e 12°]

THEZRINE—RTT VI & > TR I Nz,

TR -

1)Cherr, G, N, , Drobnis, B Z,, and Katz, D. F, (1988). Localization of cortical granule constitu-

ents before and after exocytosis in the hamster egg J. Exp. Zool, 246, §1-93,

2)Piereh, K. B., Siebert, M C., Kopf, G. S, Sehultz, R M, and Calarco, P, G, (1990), Characterization

and localization of a mouse egg cortical granule antigen prior to and following fertili-

zation or egg activation, Devel Biol, 141:381-392,

3) Ducihella, T., Kurasawa, s., Rangarajan, S, Kopf, G S., and Schultz, R M (1990}, Precocious loss

of cortical granules during mouse oocyte meiotic maturation and correlation with an egg

induced modification of the zona pellucida, Devel, Biol, 137:46-55 '

ONEHDIE, RESFT. BB, SRS FHESH « 2R S 5 REEN

OEJRRIC BT 228, 44 HAPER AR A RGEHE R, 1992, 63

) /NBADE, AR, AR, KE- JfEH“ BIBWEH, 8RS BFESE IO RRGEEE I

BB RFERNOBBICHET ARG, WILIEE, BB BLE 199044
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Observation of Cortical Granules at the Time of Fertilization

by the Laser Scanning Microscope

HEESS IR - opgEak* (&£ ks =
Hideo YOKOTA, Makoto KATO¥* Kahe.i SATO

HAAYBEBREXTHMHERETREE. *t ) vrex pEIT %
Department of Cell Biology ,College of Agriculture and Veterinary

Medicine, Nihon University, *0lympus Optical Co.,Ltd.

B :

ZHEBECBLT, ZHANM LV TREENOBEPIER I Sh, PHEKC., B
HHERIGICE D ZETEZEPHELELSAZEBHOA TV S, IEHE. BHEEHK L 72Lens cul
inaris agglutinin(FITC-LCA)Z AW T, BIFRBHEINOBHB DWW THESITDODATW 3
B, EHIECEEMEEAV TV AL HBNOFMATBRECDVTHRES A TRV
AEBRTR, XERV -V -SRBBEZAVTYSF, BLTF, 79 XD0ZHERICBIT 308
FHIRENORBERN OBHEIRO>WVWTHNL,

HEE

ERICHOVIRZHEI KM v 9 F (PMSG 751U/hCG 801U) . B X Ut~ v X
(PMSG 51U/hCG TIV) ic@BBEORAME 2B L. hCGiR S5 1 A BB CIEERICL DRIIZT -
foo £ ZKEI IR, WCREBLEABOR ERE ST RZIEIWEERICERIIL 2, BIBL %
BRFiE. 0157 v =9 —ERKICIDINEMHBEREL. 4% 5371 vAT7 V7T
T304 MIEFE L. DPBST 3 MEIEEH 2T~ 7co BIELAMFEA &S ICI D BEHFZIWD
BE&., BoOBEBNEODAIC0.02% Triton x-100 in DPBSTSAMIRIMEL o Z DK KA
TFITC-LCAZ 10 £ g/m1 & L DPBST 303 MR %2 T\, DPBSTEH L7co WB. 2 ¥ b u—
VELT, BRBOWFFED)-v Y/ —ATRBELEBFBLIV = /- Vit FI#EE
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A.FEEREZRBESCEALMFEA VL, ChoDFE, HEA LV — ¥ —BRME @GN
A LSM-GB200)Iic X DEIE 21T o7co BB, BER, V—F - K488nn. X-YZX+ + ¥ iT &k
DT » oo
HEEBLIUER:
AZHNTRIFRBCRBEE(COMNBEINL, HREEARNCRIBD oNED -1
(K1) o ZHEWRBLT T 7 — AV THIBEBALBFIRBVWTR., REOCGGRKE S
TV, PREFICCGCOSDEELLNIHAVBEI N, 1, BRBEBBLUD-v ¥
J—ZMBLARFCRHAABBRINLGD - 7

DlroBREELS., SREBEARzs , —LoRBickd, BBFRBEOCCIR. KB
PoOREENE I EPERINT, ASRCOIRTHBRETZ2OTHERL ZD—E B
FmEEhRICBEHL TV I AEESRRE L,

1FITC-LCATHRBLAKXZHERN
r5 7 REEBEERLTV S

EE XK

1.Cherr, G.n.,Drobnis, E.A., and Katz,D.F. (1988). Localizationof cortical granule

constituents before and after exocytosis in the hamster egg. J.Exp.Zool.246, 81
-93.
9 Ducibella,T.,Anderson, E.,Alberini,D.F.,Aalberg, J. and Rangarajan,S. (1988).Dev.

Biol., 130, 184-197.
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Stimulatory Effect of Okadaic Acid on Germinal Vesicle Breakdown (GVBD)

of Bovine and Hamster Oocytes

OftA FHiet - WA B - B B2

OHideke TATEMOTO + Toshitaka HORIUCHI - Tomohiro ORIBE

[RERNIAE EVRRTR SR ERETER

Department of Bioresoures, Hiroshima Prefectural University

(B8]  Fxid. 4H9HaENOGVBDER I BEHARSLETH D . BEHAREMHE T2 LGVBDIZ S
KHEFENS CLE2HRELEY . —F. vURE Ty b TREAABFEEAICERZ  GVBIOSFHER XD , GV
BDIZBPABRIE PIOMPF (Maturation Promoting Factor) DIEMHLIC & - THEEh. FW TR IART v P LR
20 Z OMPFOFEHLICEBARSHLETH DD LEbND ., 2D X HIC. GVBDEF|EIEZ TWPFO ARG
BICL->TRE>TVRHDOLRONS . WPFOTEM{KICIZp34°°242 5T cyclin BOARRIC & % pre-MPFAER.
& 5CIdpre-MPF&TEE Dorotein phosphatase (1 or 2A) (PPase) DRIEFEDNETH S . Z DPPaseldFH FBEIC
XoTHEEN., v AN TIIA A IBERNT 52 L TOBEFR TS .

Z 2 TAERTIE . BEOARBPEEH (cycloheximide; cyclo) . Y VEYLBHEA] (6-DMAP) % L TIBMX %2472 SV
ICNARY —PIOBPISERHCRIN T2 2L IC X DGVBDEFHEL . AV BOFRINC & VGVBIAFRTHZ LT,
HRUN LAY —FIDOGBDIZ > Spre-MPFARRHAEBET L 7z

(5] 4-BRRaspiZEE © AT L 20080/ Nk (E122-8mm) 2155195 2 & THRELL . 10021 TCM-199 (10%
CS, 0.12IU/ml FSHZSAN) IEEWAITIIC S%C0DFH FTIHEL 7z, /= NARY TN, RIEEWE 1 HE
DFRTFICPMSG 401U BEIE T —)L T > N\ A R Y —DIEEICHES LU . PUSGER 584 T2 I IR HERENL 72,
NAAE—PNOREEIZ100 41 HEM(MEM7 X/ BRI PI37°C 5%C0. DKHE T CTiT- 7= SRHIENIE . FERIEIN okl
BicEbhTW2b0EH. BNENEMIOBRERIER YT 4 > /LB HETIT> 7. (1) GVBDOFHE : 4
BITIZ. 25ug/ml cycloZ S RBRIASARIINICIRINY 5 2 & COVBDFERICHEREH A4 E . — /.

—84 -
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NAAZ—PITiE. 25ug/ml cycio. 0.2nM IBMK. 2. 0mM 6-DMAPZHRNNY S = & TOVBDORHER /ST L 1=,
Q) F AR K HGVBDFHES : 3SEBA . BERIYIC2. OuM F A Y BRERINT S 2 & TERUNLR Y —FRO)
pre-MPFAEIHIABEIL 7=, 100, Control +

i Cyclo /%‘/’W/
[%8) (1) GVBDOOBHEE : 4-PPi3EEh; % /,__77%* 7
= Contral + / 7
BN EHEOERICLLOS T, cyclo 4 T T //m 0 4 A 7
o U © 60 S 5 ) v
IC&-> TGBDEAE XN, ZOMEN - / 7
@]
RIZFEE 7 R I cycloZ BmIL 712 40 A Z7Z W W
& /
XTHERICHALEZ® 1), —H. NA 201 ;\_// 7 % Z
A % —BiOGVBDIZIBMX & 6-DMAPIZ £ - C " I’//Zil {;/W 77 77 Z
T T T T T T i i T T
SERICHFE N cycloTid 69% 0+24 2422 4420 5+19 E+18 T+¢17 8+16 4+15 10+14 11+13
- ) e MERREM+ RESREM (1)
(B7/54) DFHGVBIZFFEL 120 LL B 1. BEEIEML 25 .4e/nl cyclohexinide B2 0uM * B
Z DGVBDFHEEIZ 2o BB Id control & YR LBFMFIOOEIRE

Fe U GRIEL 720 NAR S —PHICEB1T Beoycloil & BGVBIFEE SR IZ. IBVKENIZSHINC 1 BEERiHS & L =00 F
TRELBOONEP STz, (2)FH TR & DGVBIER : FREUEE D 17% (8/47) DAEFIH A YBEIC X - TGVBD
ZHEL . THRELIETIEZ OGVBDFARFIARIIEMLZ X D o iz, JFlEsSEREERON AR Y Bk
F AT cycloZBIM L 7S TER LIz L 2 AcycloB I3 2L 28554 & LB L COVBIERRERIZEITZD S
N -7=(73% vs 69%) .

(TE®] ERAWMEHFIC &> THROMBIRTERICHIBIE Nz, —F, ALY vy EEDOYY 20T v FSEH
ERUZ B  GVBDEFBRE T ZDICH L T, NARSY —FIOGBDIFAFINE L Tldtzv dieyclolc X » THEa Nz,
oz e, BIZX - THMRENOGBIC» O BEROAHIRENREZ > TnDH I L BRLTNSEY , £,
SRl SERELL 7zIEH& DI F Tld 4 7 VB & - TGVBDBSHERE Nz h - =2 L. GVBIERRICHERIEE (B
BaRR) FEe A4 YBIC X Z0VBDBRICHELRHS R L 25, £ABLUNALRY —JRL bIRIZREREET
otz kb, BEARMEEANC X 56VBEFdore- WPFOABMHEIC X2 6D LA N, Zh OSSR
B DIF OMIEEIZIZVBDE B § 5 I+ pre-WPFid b > Tz b D L Bbh 3,

PEED . FRONAR S —JII2 2L IZEZ D . GBDFHRICEHARELEL L. ZOEHARKIIMPFD
FIEMA T H D ore-MPEDABD =D TH DD LRBENTz, LL . FABMINC B 3 ore-WPFh SWPFADTE
PRI AR 3% < L 58, pre-MPFOIR ) EHMEICBEH ZMPREMI LR Fie ¥ OFEIRS BUETSH
3b0LEbh3,

(€3:37¢ 79
1) BAFH, EARE, L 2: WHBMINTFERE 8%1%5: 59-60, 1991.

2) Motlik J., Rimkevicova Z.: Mol Reprod Dev, 27: 230-234, 1990.
3) Schwartz DA., Schultz RM.: Dev Biol, 145: 119-127, 1991.
4) Motlik J.: J Reprod Fert (Suppl.), 38: 17-25, 1989.
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Egg activation indused by electrical stimuration

in hamster and human

MIH K- AR - FERES - SRESL - RITRE
ANl % - PUERFIRE - B RO - Gk =

Kaoru YANAGIDA, Yasuyuki KIMURA, Haruo KATAYOSE, Nobuhiro YOSHIMATSU
Syoji KURETAKE, Susumu TSUKIKAWA, Toshiaki ABE, Kazuhiko HOSHI, Akira SATO

BRI R R ARIBE

Department of Obstetrics and Gynecology, Fukushima Medical College

(B] NAZX&—, b bMREOHABIYT. BTFONMIIENSEMEA I L2 ETo 58, %
RBERMENZ EHEREN TN S, EROZEERE CIETIIIFOREERISES UL IiFh
activation Eh. LIBINFH CREERIIEDSTER I T 308, COEMEHEETCIIBETFEABONIFD
activation 2 SBRVFEDH D . ZFERPEVERD—DOIEZXSN TS, ZOMNEL LT B
BEATZAN L Caf A 74 7T activation REEF BRI TV, Activation ZHEET
250 LT Caf A/ 74 70MIcTy ) — )V OBTHRREDH 205, AHZE CIIESRRNOSERIREE
ADSRIZOWTEE T 3,

7] 1) ESREOMIEERIEY = M)V R EOFEEREEISEA I h T\ 305, AR T PBSHk%E
FERTBZEL LY NARY—HRBREICORRIC LB activation BEEE~E, T—VFYUNA
A&Z—IZ PMSI0IU & HCG30IU iz &k Z:EHEMUME 21T\, HCG #5515 BEEICHF2EmML, E
hESHE 20 1Ke 7))V =4 —PChRA U THIF 280 Uk, SIFOREEIZIE nodified Tyrode #D
W/ BRIV . BRI SRS SRS SH-2C 250-500V/cn. 100 secd/ VR EER L. #l
BRIE W/IRT JRAEEE L. T E7E b I VYR LT activation (EEMBTRORR &5 21tk
OBH) ORFEBE Lz,  2) Rick MC. MREPRBTEMEA 2T o=FI/ UV 2L, 2
RERAORBEHRNE WFIBEZHET - BTEIEOBE CHESHEO@EL L 2ok IVI-ET (44
K - [EBHE) BED SFERES TR Uk, MBS ARASEE, S ING3001U Z2HR. LI
HMGL501U ZSMRAEEAIRD SN DE THRE L. BIEIENISZHCCL00001U2H5E LTED I5mLE
BRI U7z BROMERIE HTF T SRSRISERE (. IS 7 o=y —PChiEMEERE L. (HOBTE
BE#E U 17363) CHIBTEA Uk o BTAIRRIKCIBE L, A 30412/ UV REHIIEST V., HTFE
HCIEER USREORNZ ) < VA X —BISEMSE T (8RR E CBIE Lk,

= 8 =
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[#R] 1) PBSIZESHRRMOMIBRE UNL R Y —TORRBIIZ LS activation FRIE. EINER
BREEDY 375-500V/cn DRFDSH - L BHINFD activationEARE <, HOEFITH T 2EEAVDR L ER
PES N, HIERIEED 750-1000V/cn TIRIFE AL OSIFHMMEREZL Uk, nannitol ik

(0. 3M mannitol+0. 9mM CaCly) CHEARDEEREIT oL, PBSIREFE UBRELESNE, F/=., PBSH
5 Calt B UEISRECI VR IZL BIHFD activation XBEECERP oz, 2) b NERES
FBECTOESRZEM LB 8 ORERERIIR Ul BADSEMBHEIND activation 2EET2
EDIZT>TNS A23187THLEE (10 M A23187, S4YRMLEE) ORERLHHETRUE, BUEOESTOD
SRERIE 42.Th, A3 I8THLEETIE 54, 4%, JOVRMBETILST. 9K THolzo EDEEICBNTH, /WAL
HBIZTER L= b DIED > 1=

(F£] BFO/ OV ZHMOMIRE ZEREREO AP bEMT 2 L. FFEMREI L D PBSIEDH4E L
T3, PBSICHIFERERE FE LIRS/ S D e hbh D, b MOIHIRE P FEMEAE
ISR LS, TERMA231287 L RIBOMRER/ S Z LM TE, SBOBKICHIMEI NS,

&t MOIHIIEPE FERIEA S COZRERAE

kL KRUMEN activationSWE () BUREADEE (R) SEIEHEL (R) IEHER (=)
L 68 30 (44.1%) 23 (33.8%) 6 ( 8. 8% 29 (42.7%)-
A2318TAEE | 103 60 (58.3%) 38 (36. 9%) 18 (17.5%) 56 (54. 4%)
IN)V Z 5L 19 11 (57. 9%) 8 (42.1%) 3 (15.8%) 11 (57.9%)
[>ziER)

1)K. Goto, A.Kinoshita, Y.Takuma and K.Ogawa : Fertilisation of bovine oocytes by the
injection of immobilised, killed spermatozoa. Veterinary Record 1990; 127: 517-520
2)L.F.Rickords and K.L.White : Electrofusion-indused intracellular Ca2+ flux and its
effect on murine oocyte activation. Mol.Reprod.Dev. 1992; 31: 152-159.

3)K. Yanagida, R.Yanagimachi, S.D.Perreault and R.G.Kleinfeld : Thermostability of spernm
nuclei assessed by microinjection into hamster oocytes. Biol.Reprod. 1991; 44: 440-447.
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Treatment for the Nuclei Inactivation Prior to the

Nuclear Transfer in Pathenogenetically Activated Cytoplasm

WREX - £ B - EEE " - ILEEH" - B)IE=
Junta SAKANE, Hitoshi USHIJIMA*, Masahiko SAGA**, Tetuo ET0*, Shyoso 0GAWA

R AZEEHEMTEMER -+ TEEBEL X — - kBT U7 U FREEREER AR S
Laboratory of Reproduction Engineering,Faculty of Agriculture,Meiji university.,
%Chiba Prefectural Livestock Experiment Station.,

*%Department of Obstetricsand Gynecology,St Marianna University School of medicine.

H#: S BIBHBHETIE. REDEAFIMESEZERET DI, FHIFE LT
EORBARETE (MO ORZRHIPLFEIERE PEAVSATVS., THhODTHIN
DEBDRFEAREL U TE-BRIBEL-HREOREIZL>TiThh, MENDDIVIZEE
BT E S REe L THOREERRRLTWS., LrLeds, ~EOREGRIEHREDRE.
RENEI X IBORR. BPBREINRFHOFOBINREMTHE-HOX—EXREDTH
SROELIXEETH S,

kIFIz kN E, RBUEFHB-2EME DY SHIRINE . EECEEHL LT X ) —VILER
&oT, BHAAERI-HRHTERLE2BHRRT LEKERKT 52,

FITEAE. X)) VIt X3FEEAHEZACEEBECSC T, ZHIIOE 2BEK LD
BEIBRZROBEHEVBINIZOVTHRIFL .

Fih: BESHROLIFED SRFIREU -5l % . SPIEBLFF MmEE FLOTCN-199T
RS MEE L, DV THEMBER2 e 7 v a= X —E (3001.U./n) I TEREL&., HES
DFEED TR > TMIERZTHEIERIL -, MBREORER., ¥4 +AH52 2 BGrg/nl) X
CantI F0.1lpg/m)280REERT T, AHCOFEYRBLUTER L. THS5DINC
BRBERIORFH TIIT X ) — s TTHHOESEABERRE L. ZFIFL L. Th o DR
. ROEBRITHL 7=,

R ;RELFHBRECAFAF10pg/n) 2 B0RBERTOMOLEAERITH. &
NSRBI XSO THOFELMBENICHEL . COREITRVZHIPE R
DT, THEOINTEECLBROEMTAF A MRARELIT . BAHBET
THIBBRUE 2B OFBEFA .

ERI ; TR EFEHCABROEMTE 2BRKHEOEEII IV RIS Tz, HEDI
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D FEHIE A AR % 3-58 H08-3 2 f IR0 FIR A LETOEALL, chor BRI
BEAE(TSY, 502 S;2E]) Uiz, BEPROSATIIEY A VASYUB(T.5peg/mnl) 288
TCH-199iC 1 BRI E L7z, B, CHSDOHBHRER 2 TCN-19912 T 9 H M4 5535 (39°C, 5%
C0-,95%air) U T 2R~ D8R, HERRVRBE~OREREFH L/ -,

WATHLEEE . 2 F-testiT THEITL /2.
FR I ERIOFER$Tablelin R T, MEHILEROERIZB O THELEFEE L RO ZHINL

HE2BERDOBHEDBED Shho Table 1
- QUEHOE) . Chizs L. s EBINOBDOHER CEHAKOREICE ) 28 2 IR
A2 1E 4 B AL ERIE 920 T8 (85%) s AR EEERE
B BRI B L. SRS wmoBEsE % MI*(X) 18i#FE®)  1§1#%E %)
- 94 0( 0) 0( 0) 94(100)

T SIMREIIMPTET S + 92 14(15)  78(85) 0(_0)
TN OHE2BEEHKELET S *Metaphase Il
T EDAMNE DT,

FRIT DR Table2iTRT . ssle: £

B2BUOEELIVAB U - ZHHOBRBERDORELE

TEE L ER ORI TH 2Bk 2 i

- ) B2l 8 BA EDRE ()
U TSR0 SR U 1 MR DR S ) 2WMGE ALK KRN
BOB#EE. B2BEOKLE IR = 228 211(93) 186(88)a  59(28) 28(13)a
B SN0 SEH L + 43 47(98)  32(68)b  7(15) 0( O)b
- R AR & Le# U T 2 MR AR 2>b(P<0.01)

~NDORER, RER~OREROWThHEL . /-, BBE~ORLEZIBDS>hih o,
ZR I EBHIIBOTEIHIIEELRT IFRIIR. AELPOERETHEIILBERER S,
AFBRIBERER TR IIMBENOBOEESHETEZFERSHD, CORD, EROK
BILHRDE BRI REDEZINOELFAIELEBEDND . FHRRFHEICIVBREERERL 23
BIir o U EBERI ST 2 RERE. CRETOHELHEBELT. F5RVEETH-
I o
bl ems, ZHRIMOE2BBBAEZHBEBL UZREAFER., =8 7 - it XK 3FEAR
BE- O EREE U ZHII RV IHBHEIISOT. BNRREFETHZILELORB,
TR ¢
1.Ushijina H.and Eto T.1993;Theriogenology 39:333(abs.)
2.Nagai T.1992;Theriogenoclogy 37:869-875
SHRERS 1992 EEREHKMFLBEEE pl8
4.Tsunoda Y. et al.1987;J.Exp.Z001.242:147-151
5.Yesthusin,M.E. et al.1992;J.Reprod.Fert.95:475-480
6.Powell,R.,and Barnes,F.L.1992;Molec. Reprod. Dev.33:53-58
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Involvement of tyrosine phosphorylation in the process

of in vitro maturation of mouse oocytes

AR « “EBESIE « TRIE—H « TAESAT o BAKY - BES

Hiroyuki KIMURA, * Yoshihiro ENDO, **Kazuoki OSUMI,
***Mikiko OBA, Shuetu SUZUKI, Shiro NOZAWA

BERRAFEYHERAB ZHE, "EEs)=,r, TEEMLe—v—=r,
MBI EARLT

Department of Obstetrics and Gynecology, Keio University School
of Medicine, **Mitsubishi yuka BCL, ***Biochemical Research
Labolatory, Morinaga Milk Industry Co. Ltd.

[ B8] MFERFRBBRCE T, ZEEEYV VBLRIGH BELREXEL W52 L3, K{ADBI
KREETHBY, —HRE. BABDOF = vEEDY VB by, MPF /s & {ila/E HiFaaTbEHs L OBI#e, EGF
75 & growth factor LOBIETH¥ A HU TV 5, ThE THAX, 77 v v ) VBB{BEER Dgenisteinic o
T =V AIFOGVBD ¥ X0 LB REEE clIE S h s 2 L BELTELYYY, SEI,
genistein L HiAAKF v YV E) 7 m—FAPEY AT, <V ARTHABRBGBE~DF = v v ) v OB
Hwreount, FirecMmRB A B0 THRET 5o

[ 58] 4258840 DDY R~ 2i1c 51U PMSG # B S L, 48K 500 uM dbcAMP % 7213.0.2
mM IBMX % & minimal essential medium (MEM) / polyvinilpyrrolidone (PVP) T TURF % £H L £k
L7,

< 5B 1 > genisteintcAMP, genistein+TPA (protein kinase C® stimulator ) ® GVBD #i#I%y & ¢ S+ %
IBMX ZEfE7E | T genistein+dbcAMP ¥ 7-i% genistein+TPA % &t MEM/PVP T##& L, GVBD #* B £ L
<o

<EER2> Pk AKFrYVES 7 r—F A FAD microinjection /GVBD I 52 5 2 ¢ IBMXFFE T OIP
Fio, HikAkFrvvE, 7 v —F L HifE (PY20, ICN) ##910pl microinjection L7 D%, IBMX-free
THEEL, GVBD ##Z L1,

<SEER3> GVBDIfE> BAEY vt 2 — v OELIXT % genistein D & ¢ J9F % ImCi/ul 2P % &
L 72500 uM dbc AMP &7 phosphate free modified-Krebs Ringer Buffer (-P, m-KRB)/PVP T 2 kK
fé] radiolabel . dbcAMP FEH#E TiC 30 g /ml genistein &7 -P, m-KRB/PVP/*2P TH;#E L, SDS#
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T7IATINESKETEAGY vEME 2 — v D BB LT,

(R 5)
<5EBx1> Fig.1(a) ¢ 15 ug/ml genistein & 40 uM dbcAMP D4
Fig.1(b) ¢ 15 g /ml genistein & 57g/ml TPA®D 47
K ofn< . genistein & cAMP, genistein & TPAD GVBD #H Zh B IxHHFEH TH o o0
<%EBk2> Fig.2: PY20%microinjection & h7=J0F Tix, control FHDIFF It~ BEEICGVBD A EHE L7z,
<5Ex3> Fig.3: genisteinit cAMP LAt Ic, GVBDIZfES BABEY vt <2 —v OE{LEHE L,

%GV
%GV 100

P P 2 s T T Tw % 0 % 0% 0% 100 105 110 175 120 15 1%
Fig.1(a) Fig.1(b) Fig.2 Fig.3

Fig.1 (a) (b). Effects of genistein, dbcAMP, and TPA on GVBD

Fig. 2. Effect of PY 20 microinjection on GVBD

Fig.3. Effect of genistein on the maturation associated changes of the protein

phosphorylation patterns

[#E55R]) ~ v ARFHARBERICF v v ) YL BIST 5 & L0VRE S i,

[iR]

1) Endo Y, Kopf GS, Schulz RM(1986) J Exp Zool 239:401-409

2) RN#=E, mEESL, RIUE— MAEF, BKER, SRR, FFEER (1991) AEMEE 431 5-358

3) Kimura H, Endo Y, Fukuyama R, Oba M, Shimizu N, Suzuki S, Nozawa S (1991) Abstracts of
the 7th Annual Meeting of the ESHRE and the 7th World Congress on IVF and Assisted

Procreations ¢ 121-122

4) RAHE, SElEss, KFE—8, KEZ=MT, SRS, ZFEEE (1992) BANERGE 37:867
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Influence of growth factors on

in vitro maturation of bovine follicular oocytes

Ok ®&=-ILF ®T¥ -2 %EB
Keizo KOBAYASHI, Shoko YAMASHITA”, Hiroyoshi HOSHI

BEME T F FOF
Research Institute for the Functional Peptides
"SR BR A AT
*Biotechnology Laboratory, Tokyo Rikakikai Co.,Ltd.

[BW)] B4, ZRRERT (EGF) , F5v27+—3 v 7B ERFaBLUB (TGF-a, TG F -H)
REDORERTS, IElAHE (GVBD) PHEREZELT 228 v V29T v FEAVEERTE
shtwa P, gr cheoRERTSRRECEEL, FEBRMIICE VAR - S5
LHHLAIENTHED, ERPFORREHBT 2AFELCHASNTWALHPFSHAEDTF F T+
BEYORPE, ThEORRETFHSHFORBIKEE L T3 TRESTREN T3, 22 TSE, b
Nbh i3« ORKERET 200 & o SMFREH % A CHEIEPI FoGARRBET v, FERE. SHBX
UIEBR~ORE B LT TEEBERT Ui,

[HE] BHTAF USRS S, YBECLVIPE —RFHEEGEERL, EGF (10ng/ml) |
TGF-a (10ng/ml1), TGF-fl (10n g/m1) , HMEEMESFMEKERT (bFGF, 10

ng/ml), 42> (6ug/ml), LH (5pg/m1) +FSH (0.5ug/ml) , FkixiaB4m
#H(FBS, 10%) 2HMULITCM1 9 9B L UEHRMOTCM1 9 93 ©39.5T, 2 48
BRLU, PEOBE LI FRERGCERET TR A, HERTHR, FEEREZAVCBSA (5 mg/
ml) BLEANNY Y (7T.5ug/ml) 2F0B ORhCAATELET ., 6EHREEE, 120> (5

Lg/ml) ZHELTCM1 9 9EHIZB LI, &5Ic4 SIFRBERK, 28 LlTF2H K Uiz, £/, E
GF, TGF-a, LH+F SHBXUF BSlzontid, FROAECEINTOEIIEE, BE L% 9 AR

HRETV, EREZCORECHIETHELA L, TR 2V (5ug/ml) 28LTCM
199tcIMas—>> (100ug/ml) THELLHA—F 12X UIT 1 v e HEMEKE
EHER U BONIET— 2304 2RREC L VEREOREET -1,

-9 02—
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[#HR] RRAFFONERESLUCSTHRCBIETHRER L WTRLIZ, EGF, TGF-azfMmL /-
M CEARBREST o 1T, RNy ba—-vol1 0% L1 00%EL T, LH  +F SH,
FBSEEBINERELRCBETIZ EMBRENI, FHEGF, TG F-az2f iU i cEslimm
BfioIBFR, ZhEhT OXBLUT1XFEL, N2 0t o—L04 9 KM ULAERCS WSE]
FERUIzo LH+FSH, FBSRbINHEFARIAERERD IMESRD S, —H, TGF-B1,
bFGFHIUFS 2 X, BEBEERFOFEOVTHILREAEHRETRE AP o1,

WFroRBR~OREXS, EGFETGF-aoREH~OFENCLDAERBCE XD, BHmM=a v b
O0—D1 OBHNLEGF T1 8%, TGF-aT2 1 X045HEERLE (K2) . REXESES Lok
ROKREXEERELTE, ThHooREEAFORMCEOSEERNS 1 %158 09EL WMLz &
BEAON S, — A, BER~ORERZSE L BFHEDID TAB L, FAEIRVLOODT NITH
mLtHy @EHRMavro—1ol BN ULEGFT23%, TGF-aT27%) . chooRERT
OB DTS, SEIEOREDHFEL TV BEESE L SNz, £, LH  +FSH, FBS%RK
mLBRsd, BEFRRICEBE~OREESTE ZEEABA BN,

DEoER®S, BLY 74— RT3 LBHEN TV 3BENCHUL L 2 @BHORERT.
EGF&TGF-antRlaniiTolEiE, aARREREET 22 EBALPICEo ke ThEORER -
FHEBZ in vivoTbHTORBIESELCWIONESH, ERESBES IS Fror ey
SREZOM, LS EBSHROMBEERZRESS,

Table 1. Effects of growth factors during in vitro maturation Table 2. Effects of EGF and TGF-a during in vitro maturation
on cumulus expansion and cleavage of bovine oocytes on in vitro development of bovine oocytes
Treatment No.of No.and percent Treatment No. of No.and percent of oocytes  Blastocysts
oocytes of oocytes oocytes Cleaved Developed /oocytes cleaved
examined Expanded Cleaved examined to blastocyst

None 127 13 (10%) 62 (49%) None 194 98 (51%)2  19(10%)° 19%
EGF 118 118 (100%)" 83 (70%)" EGF 196 152 (78%)°  35((18%)9 23%
TGF-a 126 126 (100%) 89 (71%) TGF-a 198 156 (79%)°  42(219%)9 27%
TGF-p 1 126 7 (6%) 38 (30%) LH+FSH 195 136 (7()%)b 31(16%)°'d 23%
bFGF 125 17 (14%) 50 (40%) FBS 198 156.(79%)°  38(19%)9 24%
Insdlin 181 30 (23%) "~ L (54%)' a'bPercentages with different superscripts differ at P<0.001.
LH=FSH "9 ns @ 00%)" 50 (67%)' c'dPercentages with different superscripts differ at P<0.05.
FBS 119 117 (98%) 78 (66%)

'-"Percenlages with asterisk(s) differ from the percentage of
the control in each column “at P<0.01 and ~ at P<0.001.

649

1)Downs,S. M. : Specificity of epidermal growth factor action on maturation of the murine oocyte and
cumulus expansion. Biol.Reprod. 1989; 41: 371-379.
2)Brucker,C. ,Alexander,N.J. Hodgen,G.D. and Sandow,B.A. : Transforming growth factor- O

augments meiotic maturation of cumulus cell-enclosed mouse oocytes. Molec.Reprod. Dev. 1991; 28 :
94-98.

3)Feng P. Catt, K.J. and Knecht,M. : Transforming growth factor- P stimulates meiotic maturation of
the rat oocyte. Endocrinology 1988; 122: 181-186.
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Distribution and possible physiological role of TNF - a

in mouse cumulus - oocyte comlexes
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Eimei SATO, Yuji TAKAHASHI, Sadahiro AZUMA, Yutaka TOYODA

AR ERER A BREF N

Department of Reproductive and Developmental Biology,
The Institute of Medical Science, The University of Tokyo

[H8) FEOKRBLEEOTRBRICBVT, FRLEEOADIRI/vT 7 — PP Y v/ HKZE

DBEED, ThOoDESE - FhT 294 M A4 vy REMNFACEKEHERT 2MA0BECRELS

ATVWBIEBHIONTETVWS(1)o TNF-al3w /07y —VOEATES /7 HTHEEICE

HERBCTMHEEL LTRRE I, B, BHEMECTOIEEAINTWE I LARESINS (DL L
bic, TNF-ablOR57uf FELIHKELAZVGB), FSHicks 7y —EDEHEEE

MEIL720 42U EBHEPICENTETWY S, FhRIZIFKIEASS O I8 B M D FL O HIEH AR D #F i
EfT-TERH, EO—BELTTNF-a%205if, 20oREAEZHESHPIKLLI ELTWVWE, FH.
vy ZPIRICBIF B TNF - OH%2 REMABILFNCHAN, BRATOSHEWHO»ICTHLLED
. TOABERBIELHEET 270DV 2D DOEBEET 1O THET %,

[HE)] #Eiricidlcl : 1 CREDME=Y REA VY, JECHBHMBOKRAIEIPMSGENC
GERELTHRES 1o REHEBILFENRBITOLDICIIREET 7 VIRCEEL. *57 4 vical
D%, 4 pmOEFRYIFZER LI, —RITEE LTH<Y A TNF-adifk(a polyvalent rabbit

antiserum) 2V, ABCHICLVRBIE, BB, 7707 —VOSHbMb71HRTYR<
s 17 v — YHi4k(a polyvalent rabbit antiserum) i & 2 RE 64T - 720 — A SR OKRE. B
TRRETTNF-a OFERANS DI, PEBEROEERTNF-a 2R/ ML TEOfEA%ER
Nfzo THbHbB, PMSGEhCGE2BRELA Y 2D LBMEESREL. TNF-¢2&UTYH
BTHEL., TOBEET T

—94-—
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[(HREEE] TNF-a 3FSEMBCRALAANECBERS Q. FA#HMBRETREEL L GRITHOLH
B ICREVBERIG SRS 5vico h CGRE®R. 4 BMURICINEHERBIMERBOBELFRE T
5tt§m\W&@%méﬁﬁbtﬁ\%m%&@m@%EKTNF-a@ﬁw@ﬁ&mﬁ%bento
BEALOR - ORERMIA ICpycnosis’d & DBITHRE(LIR B Sh ¢, & R HABE TS 3 PRI
RIS IZER S SN idh » 7o,

oK ABEICEVTIHRARI< 27 » — Y BERET S LI e td, BEREEZX CH
HRIAMICEATE LB 70T, PELHEENETNF-al3w 7077 —YO0RWLIbD
ZIEPER - BRLbOD., IETHCELEINTVWEIONEELNLTH A S LRI,
ETHRCHEBRALTWS TNF-a SIBHBICRASPOREEZEL TV AEERZEZRN T 2720
. BREBMEOEBERICTNF-a2RMLTZ0REERA, TNF-a 2RKREEN1Iml &1
D1IBVWL10ngitRd&iiclicdls, IREOHERCBEOERRICHEIASNLED >
fes, SRR OMA(ESIMEH S W 2EE%ER Lo $0b b, D 558 L SN0k L
BERT 2EHMLUBICHEFRESNS S, EBRICTNF-a 88388, BE7 2 BELIE OB
O A tFERIERECET Lk v 2877 —VIKBIBTNF-a DEEZEEIEZ Y EERY
Yo A4 FRIBFIREESEOIKIGBE. BEOTK. WAL REEEREL >, PO
NN OM A LIS E2 4% OFRENEBTNF-a IR FOMB(LZ M+ 5 C
LRBABHhoteo DEDIEDSIREICATHTETNF-a i3, NEMBOKBOHIMETF & L ClEEL
TVWB D EHERINT,

1. Adashi,E.Y. (1990) The potential relevance of cytokines to ovarian physiology: the
emerging role of resident ovarian cells of the white blood cell series. Endocr Rev
11:454-464

2. Zolti,M., Meirom,R., Shemesh,M., Wollach,D., Mashiach,S., Shore,L., Rafael, Z.B. (1990)
Granulosa cells as a source and target organ for tumor necrosis factor-a. FEBS Lett,
261:253-255.

3. Robby,K.F., Terranova,P.F. (1990) Effects of tumor necrosis factor-a@ in vitro on
steroidogenesis of healthy and atretic follicles of the rat: Theca as a target.
Endocrinology, 126:2711-2718.

4. Adashi,E.Y., Resnick, C.E., Croft,C.S., Payne,D.W. (1989) Tumor necrosis factor a
inhibitis gonadotropin hormonal action in nontransformed ovarian granulosa cells.

J.Biol. Chem., 264:11591-11597.
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Acridine orange staining as a mean of detecting
sperm - egg fusion

FH BE  -HR M7 - RR &z -VIH £ - B 1=
Haruo KATAYOSE, Jyunko NAKAKI ,Hiroyuki YAZAWA
Kaoru Yanagida,Kazuhiko HOSHI

BEEMNENKEER ARKE
Department of Obstetrics and Gynecology,Fukushima Medical College

(B8] Sl REFEBREFESOMBEEY > LORMEHRE TH Ssperm-egg fusioniz L FEF D
acrosome reactionBREIRCH %, Sperm-egg fusionZRRHTZZ & IE . BFOZHEE. ITbb
capacitation® & Cfacrosome reaction®FEHIZK D BERLEZ SN B, BHEL LT, ZhETIZ
, I ATAHZEBEMSE (VAAY-TA) ,2) E TSNS ,3)Spern tail movement,4)EEAIZ L ,5)Hoechst ek,
6)Giensafe kR EDHRIEI W TWAD , FHEBITHEEDH L X , EBEIOHET—E—E1HD
LA —F 2 FPUNTERAI L TWERY, SE,H % Xspern-egg fusiondH LWKRHEL UT BT
BruvFrOMRIZE-TERZLENEZET 2B EEH Acridine orangeBXER NPT DIRET Lz
DTHRET %o
[FHiE) OORER; HILBHFREZERINEAZT-NVFUNLARY —DREB L CIED &I
L ,0.1%Hyaluronidase,0.1%Trypsin® MBIz & b ZEHFRR AN (B BINB X CREEIN)IZ UTH W,
QOB TFOEE; NAZAY R FERBIDEINE WAREF %, n-TALP-35E K IZ Tswin-upL, X 512
SIFREIRTRE |9 % Z &2 X Dacrosome reactionZB I h7=dDZEHWE, OFRE; BTEES.X
108 /mlIc AR S h 7= 5300 12 2 2 5 )VA A4 )V Teovering U, BIZRHEAB LB 105 /KR L =
(5%C02 in air,37°C), SNiXpipettingL7=DB Iz, i RIEBBABI N, X 512104, 205 .35 B &
U507 S & 2kt U7z, @Acridine orangeRfa; AN ) AHW(A Y ) —)V KEEEE=3: 1)~ &DE
DFEBBEL L HIZEBE L, 2B FBROERHE L. REACELTL N2EAEMETICVOEDNIV
JAWELBIZZATA RAFZ LIZHET BB AR EZHE U, &5 5 B SEMSE (450-490nm; exi-
tation filter,520nm;barrier filter) TH#I% U7, Acridine orangeld,pH2.5IziFB X7’z
phosphate-citrate bufferZ&M iz, BEE0. 02X TH W=,

[#ER] O #I0 (netaphasell )2 HWVWEHE ; BREIDL VBB FEIERZRILEI LD, B
BiiCidred® 2 2 3 2intact 2% 2RO 2HHA D EAE U7z (Table 1.), @FM#IN (gerninal vesicle
stage) 2 A W26 ; BREZ0D CRIBMABETFEEZRD T, EL A EN red®D intactRKIZEL L
(Table 2.), M, }ER AR THEKIZ100%greenBIOHKZE Lz,
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(£%£] eggl fusion UK FEIRIL, & FIMRENOBR Z LV BFRER (7O IV)DS-SES
TLENB, 70F IVGFRREBIZL X bV ZERX D, B Znetaphase STMIBE N 2 EE

Sfactori K VRARZZEZ T VWS —HOBREER TZEMNRT T30, BBEEHATHS

acridine orangeld , FREIZBV TR TN Y I VHTFADS-SHEAODRIZ L D EEENEGI N, RE

FEFH (S-S rich)idgreend ,S-SHEEDZ L KikredDBH¥ZET 2P, SEOHBIZ LD ,acri-

dine orangefta L, SMIEN CRLHE 25 2 T LATD intact R EFEE OB T, 5-SEED
TR EZKOERICEBI TSI EHTETH S L FHHE N, AR EEMspern-egg fusiond R

EPOREN R EECRVBIILBRBI N,

FEER

1)Zirkin BD, Soucek DA,Chang TSK,Perreault SD. In vitro and in vivo studies of mammalian

sperm nuclear decondensation. Gamate Res.1985;11:349-365.

2)Kopecny V,Pavlok A. Autoradiographic study of mouse spermatozoan arginine-rich nuclear

protein in fertilization. J Exp Zo0l.1974;191:85-96.

3)Kosower NS,Katayose H,Yanagimachi R. Thiol-disulfide status and acridine orange fluore-

scence of mammalian sperm nuclei. J Andrology.1992;13:342-348

Table.l Alteration of acridine orange fluorescence during nuclear decondensatlon
(10 min insemination)

Incubation No. of No. of Condensed nuclei Decondensed nuclei
period eggs sperm
(total) exam. detected
(no.of exp.) Green Red Partial Total
10 min 17 51 30/51 21/51 - -
(3) [1.8] [1.2]
20 min 30 74 16/74 58/74 - -
(3) [0.5] [1.9]
30 min 25 82 7/82 57/82 18/82 0/82
(3) [0.3] [2.3] [0.7) [0.0]
45 min 15 32 3/32 10/32 17/32 2/32
(2) [0.2)] [0.7] [1.1] [0.1]
60 min 12 33 0/33 1/33 0/33 32/33
(2) [0.0] [0.1] [0.0] [2.7]

[ ] ¢ number of sperm detected / one egg

Table. 2 Alteration of acridine orange fluorescence of sperm nuclei during post-fusion
course in the germinal vesicle satge oocytes.

Incubation No. of No. of Diamide Condensed nuclei Decondensed nuclei
period eggs spernm treatment
(total) exam. detected
(no.of exp.) Green Red Partial Total
30 min 17 65 no 18/65 47/65 - -
(3) [1.1] [2.8]
60 min 36 182 no 3/182 179/182 = =
(3) [0.1) [5.0]
7 62 yes 62/62 0/62 - -
(2) [8.9] [0.0]

[ ] : number of sperm detected / one egg
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Effects of glutamine and taurine in a chemically defined medium on

the development of bovine oocytes fertilized in vitro

O L2 - BT — - & REL - BEH #
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R K FEFREEEHEFAE

Division of Animal Science and Technology, Faculty of Agriculture, Okayama University

(E®y] SiF, BEoUEEAAMIEMIE BT 3 VEOMIRELC B XETAOHOERK D
WTEHEURD! S FB F TORERIIFEEHL RV, —H, HERCETNE T I VRO
35, FAYIVEYIY VOBEIEBHIELY AAZBVTHNLRY - DI T RS OF)
HEORERRET 22 EBM/EIN TV S, AERTUYVHOMPARERBIEI I LY I
JEIIY OB OVWTRIAU k.

[(FHiE] FXBEPTREHREY 2 ABFMMBEERR, 1T Y —~INYVE RV EAREBL
o IEREKSHETHEMERREL, RRC L VERZRERIHICIITRE U T1 8 4 KE#E
EUR. HWHKAIEME U T,8mM-NaCl, 3.2aM-KCl, 2mM-CaClz, 0.5mM-MgClz, 25mM-NaHCOs,
0.35mM-NaH2P0s, 0.5mM-ELE VE, 10mM-AEE, 1 9D Y I JBUIDOMEMEBME) B K U0.1%
PVARBTIBEY A0 — FiEAVER. FR1ITEIM-ZLY I EI0M-Y DY YR8, $5
WEHABDLETEMU e RBR2 TRV DOHREADOEREO-12.5mMM)THMU 2.

() £ 1(Table 1) : ZAFIVEII) YDA H—HSZ2VEHEERFNLTD, BB
RIMEEORERE TOREGT-UNRBELBRBE s BP ok, BRERINEMOKEEL
QNG Y Y YEMIEMGINRZBOLTED @M > 2 B(P<0.05), FILyI ey I Yo
I B BIEQ263) & LB U THEEW R M o 2o EER2(Table 2):12.5mMD ¥ 7 Y VifED
SZEFEOBA (299 10mMIZ 350 ZIBEA8%) & L U THE(P<0.05) I o o 98, Eh SN OIRE
WHT BIE(38-430) E KU THEZR kP > 2. HRROEAIL0-10mMOEE TREKIFIIL
BEMU, 10mMMTEDE < R> R H(35%), T OEWET.5mM2% LN DBEIZ BT B{E(1T7-250) & kb
RTHEP<0.05)TH o1 ULOEEMS, 1 OBIHEO7 I JBUARYIY Y RENT S22 &
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kY, VEOEBREMIIEEINZY, LY I YORMIBROB VI EPREI NI,

Table 1. Effect of glutamine and/or taurine in a chemically defined medium
on the development of bovine oocytes matured and fertilized in vitro

Medium with
No. of No. and (%) of oocytes developed to
Glutamine Taurine oocytes
(1mM) (10mM)  cultured 2 2-cell Morula Blastocyst
+ + 47 38(81) 19¢40) 12(26)3°
+ - 46 36(78) 18(39) 10(22)®
- + 45 37(82) 2044) 15(33)°
- : - 45 36(80) 19(42) 10(22)?

a-bp<().05 or higher.

Table 2. Effect of different concentrations of taurine in a chemically
defined medium on the development of bovine oocytes matured and
fertilized in vitro

Concentration No. of No. and (%) of oocytes developed to

of taurine oocytes
(mM) cul tured x 2-cell Morula Blastocyst
0.0 45 37(82) 17(38)2°b 10(22)2°
2.5 46 40(87) 19(41)2® 11(22)2°
5.0 44 36(82) 19(43)3® 11(25)2°¢
7.5 45 37(82) 18(40)2a® 13(29)2°
10.0 46 39(85) 22(48)" 16(35)°
12.5 41 33(80) 12(29)? TT)°

@a-cp<0.05 or higher within each column.

(3R]

1) &5E, AP, BEE, KER, FEHEE  SROXERMESHMEES. 1992, P.21.

2) Kim, J.H., Niwa, K., Lim, J.M. and Okuda, K.: Biol. Reprod. 1993 ; ENfI4.

3) FKIEER, FHRIBE—, £5RE, R, rEvH | S8TOH ASEELHHES. 1993 ; ElkG.

4) Zaneveld, L.J.D. and Chatterton, R.T.: In Biochemistry and Mammalian Reproduction.
1982; pp.192-193.

5) Carney, E.W. and Bavister, B.D.: J. In Vitro Fert. Embryo Transfer. 1987; 4:162-167.

8) Dumoulin, J.C.M, Evers, J.L.H., Bars, M., Pieters, M.H.E.C. and Geraedts, J.P.M.1 J.
Reprod. Fert. 1992; 94:373-380.

7) Niwa, K. and Ohgoda, 0.: Theriogenology. 1988; 30:733-741.
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Effects of glucose and phosphate concentrations on in vitro development

of rat 1-cell embryos in a chemically defined medium

OZHFAIRE - FEFIRE . - BE &

Kazuchika MIYOSHI, Koji NIWA and Kiyoshi OKUDA

W ILIAF RFE R S RIEFHE

Division of Animal Science and Technology, Faculuty of Agriculture, Okayama University

[(EM] 7y MR AN TR T 5 &0 2~4- M CRAICRAE B IET 2082 | B,
LAY —ROFAREME UCHRESNIHEC -1V 2B Ty T v b -HIFEHIR O —E8 AR -
THRAET LI ENFEINLY, EESIE. 73 /BEKREULHIECH-1 (HECH-1) AT, 5 v
MRIZE 3 5 RHREASIEOFRRNEMPO Y VBOFHEICHE L, I6ICY VBBRET TR, 7
V3 — 231 -MEE D S FREMNOFRA I EELE L XTI W ORIRER L S I~ O FH: £ 47
HETLIEEHSMILEY, AERTIH. 5 v M MBBEOKNRECE L TTASHEORK
DOREDEEIC OO TR L,

[(F:] BAKES B cVistar REKEWES v b (2-37 Al) 0IpEZ0. 1%e 7 o =¥ — ¥ 445t
mHECM-1 SR U T 1 -SfEiR % [ U 7o BEZAmHECH-1T3MEBE#H: L 7o, HEEHICER TRO & %
BAT, 3TC. 5%C0./ K ERDEM T TR LU, EBR1 TR, B2 OEE (0-10.0 o) o7
— 2 ZESUnlECH- 1 THRA B Ui, EB2 TR, Fr OEE (0-10.0 (M) oY K (NaH,P0,) %
E¢nHECH-1 (7.5 mMZ )L a— I THRERR U2, Bh. BREEEREIZ250 n0snDBEFT
BROENIENHMONTNEDTY | AERICEOTHNaClEBEAEZ S 2 LTk 0. RERHICEH
ORZEEH250 n0smic 55 & 5 ICFEEU 7o, KERBARHE 12005/ % T, 24FF/ & S IC(TARZESEMSE T
THROFERBEBEL I,

(RER]1 EBR 1 : Table IZnd X 5 ic, HRIFERIBOREM T TOFRAER (68-79%) ICIIRE S
TN A—-ZABWERMTHEEZRAD SO - 7o h, KEI208ERI% 0 MBI RIZT. 5 i TR
VA—ZRED LRICE ST > THMUL 0 (26%) BXT2.5 (33%) nMk b $7.5 (67%) & 10.0
(60%) nMOBETHE (P<0.05) IKEL Lo, EBR2: Table 2IRT LI 1K, XY TERERE
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(0.001-0.01 ¢¥) OV VEFAT T, WEEE COREILIEEIILL -1, UL, 0.15
FULO0 MEREDO ERICESU T, ThThREME L4~ oRENHEES N, 10.0
NTHE2-HE TRERTERITEIEL 72,

Table 1. Effect of concentration of glucose on development of
l1-cell rat embryos in mHECM-1 without amino acidsx

Conc. of No. of 24 h 72 h 96 h 120 h

Glucose embryos 2-cell 24-cell 2Morula Blasto-
(m¥) cultured (%) (%) (%) cyst(%)
0 47 47(100) 44 (94) 32(68) 12(26)*
2.5 48 48(C100) 46 (96) 33(69) 16(33)°
5.0 48 48(100) 44 (92) 33(69) 22(46)°"
7.5 48 47 (98) 46 (96) 38(79) 32(67)°
10. 47 47(100) 47(100) 37(79) 28(60)°

¥0smolarity of the medium was adjusted to 250 mOsm.

2" *P<0.05 or higher.

Table 2. Effect of concentration of phosphate on development
of 1-cell rat embryos in mHECM-1 without amino acidsx
Conc. of No. 24 h 72 h 96 h 120 h
Phosphate embryos 2-cell >4-cell >Morula Blasto-
() cultured (%) (%) % cyst(%)
0 45 45C100) 44(98)° 36(80)* 27(60)°
0.001 45 44 (98) 42(93)" 32(71)* 24(53)°
0.01 45 45C100) 43(96)° 37(82)* 28(62)°
0.1 45 45(100) 43(96)° 21(47)° 15(33)°®
1.0 45 45(100) 11(24)° 0 (0> 0 (o)
10.0 45 45(100) 0 (0 0 (0 0 C0Oe

*The medium was supplemented with 7.5 mM glucose and

osmolarity was adjusted to 250 mOsm.

®“°Within each column,

($°89)

P<0. 05 or higher.

1) Mayer, J.F. and Fritz, H.I.: J. Reprod. Fert. 1974; 39: 1-9.

2) Whittingham, D.G.: J. Reprod. Fert. 1975; 43: 575-578

3) Schini, S.A. and Bavister, B.D.: Biol.

4) Kishi, J.
1445 -1448.

Noda, Y., Narimoto,

K.,

Reprod.

1988; 39: 1183-1192.

Umaoka, Y. and Mori,

T. : Human Reprod.

5) ZhPAnEE FRPIRET, BE R AHELR: BROFREFTEFSHEEEE. 1992; P22
6) =AFAEE FRPIRET, RME R BTM AAHEFRBIEREE. 1993; EIRIH.
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Effect of mitomycin treated somatic cells
on development of bovine embryo
co - cultured in vitro

OBRFEE » THLK e &3 1 o RIRIAT] o BUHIAY] o RS « it &

Munetaka TOMIZAWA, Itsuo SHIMOHIRA, Kei IMAI, Yuji GOTO,
Hiroaki OKUCHI, Masahiro SAITO, Osamu DOUCHI

KB RE UL v ¥ —HfiER

Department of Technology National Livestock Breeding Center

(] 7 v BROBIMEERTE  —IC I & OHERENAV SN TOS o LHLEAS | S
OB & & b IS AIRAH LA AT U | PRI 822 2 BRABIER NS . ZO7d | EHIFCHE
B2 IR IR & S B UEAD B o T | WIS & OBHE R YIS 2AUE R MR 7R TR | A
FCORERERT | IR & MR V | EaR2UEESEHI M RO 375 & ORRENOELE
BRHESND o BRI BOREIDISVIEEREOHRY 2B E U | L U CRMUASTTRETSH D | 3
BRUOERBSTH 5 v VIRFAEMERE . S TOMIA . ~ v X RRISAMERITE B U | MillaoigEz
HIH 524 b <4 ¥ v THIBZRBEL  RORER IR E ONER DV TR L 2O THETS S o

(k] RBR A 7= i « R & LTy v RIRMEREfa (FBFX)  STOMR (LITS
TOR) . < ¥ 2R QIFTMFRX) | X e Ucipia QAFCCX) OAEETH % - i
RO | 57 5 2 2 OFEHE o W IEH - iRETe A b2t C” (1048/ml, SIG
MA) ik 2~ SBHIBHES & | SRR ARELL | Yok | 2BERIBEE21T - 700 20K, 0. 2%EDTAM
0.25% MY 7y vElcHtaBEEL | B0V Lk, TCM1 99+ 5%C SEBEHICHllEns 5 X
10 /mlRBBISEFEESE,, COFBERETI5mmY »—V L5004 1D F oy F2ERL « I %
SNAANTEV2 AR UHER Uiz . CCRIX\ Y v ¥ — DR | A5 @I L 7o JR il 2
50010 Fay B LR LT o SRR  BISERE & DRI | 2t v & —OFETHRIER | A2
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BEBI, 0. SXETNO=F—ETHIEL | ERy 7 4V 7R & VIIMIESERIcQBE L 7=18 . 2he
NORBXIH USSBRIT - oo RAEREE . QAMITV | 4 SEMIC L ek e L U | A D
FRAERBELUL, o BAEULBBRO—IT OV TIENF 2 b (No33342) T2 U | MEEREFHBIL 7 .
S5\ 24K IR E ISEBMBADH R BER L | ¥ v — L 2IRBEHESMIIAE L T B3 O2
() ve—Vi] OEMMTEMAEL TS bORME (+4) &L,

GER] v v AZBRE <A b4 YV #—1 <4 b<q ¥ YRR LT & S5 U AR ORI DI
CTMBULEMUSRMIECHEL IR

SOy e (%)

LA ——

ol (SRe 162 72 (44. 4)
EBVTHY \ BEXED40%LLEDOTE S TOsia 228 96 (42.3)
®ERL | KERAORER Ry TRRSEH ez | BOG.4)

Y R RAHET MR 216 102 (47.2)
Polle IO\ B U IO :

ZHAIL BRIV TS  EXEic B
THREICE A BB A o T, T\ T

2 YA b v VAR A S R OO

ETre T BERTR SR +
FH L OO Tty STO . e =D
BF \ MFRICCR& VR (+) SPEMEE (e 51 98.5£30. 8
ST oA 44 108.6+£37.2
OHIEME» >z —H STO BF \ 4R 46 110.6+38.4
MF MRS R uho e, [ USRI 56 110.0£85. 0
(++) CREXMETCHEELED S5 iR
=3 A M4 VUR F S L IR E DA
Botie UELYD | SEYA bw4 vy C i
. . 3 R E O [HEDRAE
THUIE L - RBRR MR ¢l B E Oft - —
HEPRESEI PO TERBD B o T2 + (%) ++ &)
At COREMBIMOREBIIC OVTE  gor e s 2164 1206(55.T)a  13(0.6)
5K | BEDNERITOC EHS | 1 i;f)*m 2521 249(3.9) b 0(0.0)
. . i aLHET R 2591 363(13.6)b  7(0.3)
Hk7s & OBFHIMIEMALEORE <o 2 pappysemm oo 187(7.4) b 7(0.3)

KHEMTH pAlREEAVRE N,
(FHFSMAREZESY . P<0. 05)
(Xiik]

1) Robertson,E.J., Teratocarcinomas and Embryonic Stem Cells : A Practical Approach.
IRL Press. Oxford and Washington,DC.71-112.1987.
2) V.G.Pursel, R.J.Wall, C.E.Rexroad,Jr., R.E.Hammer and R.L.Brinster : A Rapid ¥hole-Mount Stain

ing Procedure for Nuclei of Mammalian Embryos. Theriogenology, 24: 687-691. 1985.
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Development of chimeric mouse embryos cultured in

modified Brinster’ s medium and modified Dulbecco’ s medium

J SRR - AR - ZCHZRA

Yasunari KAWASHIMA, Jutaro TAKAHASHI and Yasuhisa YASUDA

CEEDANE L -0y s

Laboratory of Animal Breeding and Reproduction,

Faculty of Agriculture, Iwate University

B : 2¥8ETIE. Du l b e c c ofBIEREEwEHWcF A SEMIOMEHIcB VT, 5 v bTi3BEIL
TWBD, 27 ZTIEIARIEBI LTI, 7 ZCATRIGSeDOF RS 78 - 7o, ftho— g7~ 7 24]]
SO & FA\ IR L I U T £ DIROFASEEEN B - 1B LT, — IS < ™ 2]
BIADEEBD—oTHSBBr i ns t e rEEESREAVWT, TOHEBEEZITS L3, To13E
BEERD LD TN ThORERAEE L. o, BRERCBOCOHREERATHIG,

BiE #IBALB, cR&ECH TBL, 653D 2~ 37 At~ 2 2REEUHIC. 1 CRR3~14
7 e X GERE, F73KEEE) 2RI L. R~ 2I3PMSG. hCG. 4 5~14
8 IR CEE L GEHIRREEE € ¢, h CGERERThZhRRB@E~ 7 X LREIE T, Tkt
hR2.5~2. 75 HEICFEBLUIFEL DRI LD 8~ 1 6 MR EENY L7, & 2 SINES
Bac koL, BHEREICidpronase 0. 4 %EEEREAV. BMOESIT3phytohe —
magglutinin P 0.2%EEEEHW fEHUIZEEST A TRIEHREV S 7 4 VT
IINFEE R CRERR T BEEBIAI2 6. 1 8. 2 AHENHICHRORESROBIERAT -1, 1ib, K&
BF A TREXFRIT B0, — DR NSRS OIME— & Ui, E7os Ro1cdhE oy bo—)b
& LT, [Goe- ol BB U7, B~ c et U7, oot S 7Rl 2 .
5~ 3 HEOMFSAERME~ 7 XD FEPITFEH LT, 1335, BREOBOMEHI T N—F VNG, 5
WF VI UL, Ty I UBHEBARRYS & LT,
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BR:DulbeccoEFEBKEBr i ns t e rEEEEREHET 5 &, BEDHIFHAFEMN
B (Fig. I, Fig. 2—c) . JHUMDHFICA SN EITS < 7 2RSSR % B V2
EEF A THROEFE L BRFE L TH -7, F/o, EHODOEES 7N I—RBEN0. 1%L H0.
2RDFAFED -7z (Fig. 1, Fig., 2—a, ¢, d) o X5ITFH 2 OISR~ ETT-
TIERKTIID U 1 b e ¢ c o BEIEREEKR CLORAFENR S, Brins t e rEFEEKTIRIZ
EAEEDOIh -7 (Fig. 2—a, b, d, e) o LdL. SEEREEIT- 1B TIRE D SR
BOBE bFRE LT RDIARDIER T RIF T h - 72,

0 Percentage of

embryos (%)

[ 8-cell

Il morulae

=D UWB T~ 00 WO
cocoocooooD

H## blastocysts

B expanded blastocysts 12 24 36 48 60  Term of culture (hour)
Fig. 1 Development of chimeric embryos in vitro in DMEM. ( masahirvo TAKAHASHI, 1992 )

[] uncomp. morulae a F=ry é%O b éﬁo

£ comp. morulae 4 &9

.... 30 20

i early blastocysts 30 30

i }

## blastocysts 0 0

B expanded blastocysts -6 18 24 6 18 24

C 10 d = i € L

80 80 80

70 70 70

60 60 60

50 50 50

40 40 40

30 30 30

20 20 || pmmnnl e 20

10 10 S 10

0 0o  —7  beed Lo 0

6 18 24 6 18 24 6 18 24

Fig. 2 Development of chimeric embryos in vitro, a DMEM containing the 0.2% glucose. b.a inc-
ubated with ovaries for 2 hours in advance. c.Brinster’ s modified medium. d.Brinster’s modifi-

ed medium containing the 0.2% glucose. e.d incubated with ovaries for 2 hours in advance.

5B, BRI TORENAONI:DIBr i ns t e r BIFESK. BLUOZOEFREEEDATD U —
1 b e c c o BIEEEEE CIIIBTFORLERA SNIED -T2,
M

1. Mullen,R.J., and Witten, W. K. (1971). Relationship of genotype and degree of chimerism in coat col

orto sex ratios and gametogenesis in chimeric mice. J.Exp.Zool. 178, 165-176.
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Coculture of mouse ovum and macrophage

PP BE, AREICAN. BT Hh—. FREEN, TIFRE, LHEE

M Nohara, H Saito, K Koike, E Tanaka, T Saito, T Hirayama, M Hiroi

PN AT INCE= €

Department of Obstetrics and Gynecology
Yamagata University School of Medicine

(H19) HROVSREIEER IVEEDIZBW T, B ORTHBIIO M BIIIVE-ETRIIE D
EKTE2HENTWE, RZHEINOMBDOERE LTid, BFRIE. BFEIESOH T
DHERT. BIUHERATOREZENEZ LN TV,

BETIEZD L) ZHEUATE. BLUORRAHOZHEEED H 5 FEFIH L. micro-
manipurlator(Z X 1) PRERFEPS I K F % 1£ A § % subsonal insertion, & % 332657 — V§HZ &
Y BT [Zmechanical incision % Il . 5 partial zona dissection(PZD)2$4 7L T\> 5,

Cohen 5 I3PZD% AT o 72 A BT HBICA T U A FOFG LTV, fHRFE O] EATE
BOONTZEERELTVDE, 2O LITREINGEZ TSI LA, PZDILEROMKEK,
HBHVIIERICHETAIBELD LT AT ENEZ LN, PZDRLIEIRASEHR Tld Y
AR L D BEEEZIT A HEMAH 2 T LA RBR L TW5, 2 TAHREK4IZPZDIZ L -
"Czona perucidalZmechanical incisionZ 1 2. % Z &A%, KD~ 707 7 — 23§ 5 IS
EDYXHHBES X0, = AOE VTR 2 INE 7.

(J51£) B6C3F1ME~ 7 A2 MEIE IS ERR R B AR V€ ~ 10847, 4885 £ (ChCG10HLAL %
HH LR IE7-0O6L, 4RHZICINELRN, ERTAZ LICX) HROZRHIN LR
LRI L (%40 & dn=100), F 7-PZDIZERSEMEI T C267 — V% Tht
Tl —h~2u7y =23~y ABERENIZE I N — VIKE.R &5 L, 48FFRIEICHE
WENPEE & D R L 20 B30/ / mDORE TR E DFERICH L7, RICPZDE T
XTIy —TVEMAhwary ru—VERCHEL L, PZDEETET, x0Ty —T
EINZ7-BEEMEE, PZDR AT L. 7077 —J MR -BEAPREL L7, $7-. CEE.
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MEE, PREICBW T 707 7 — VR RIGET 5 -0 105 Bl h ICOK4RRE A -8R Z
NENCHEE, MBE, PREE L7z, TOBERICBWTIRDIET . 2 HIRI 2 24050 2 & 12
ERBHFECHE L., SN0, BEMNLEREERREICEL ZROREH,
(RER) 240EMIB OB EERIZE LK OEIZ, CMP,C M, PETFNZN100.
100, 98, 100, 100. 100 (%) T h) HEEMICEE BD LD o7 BIEMETIZZRATR
83, 93, 95, 27, 88, 88 (%) THYH., I Pu—VCE. CEHTRETOENIID SN,
TR ICOK4R2E MR 72CHETIE, BREROAELE TR b7 (P<0.001),
R0 Tl FZ1, 69, 80, 81, 31, 85, 85 (%) THYH. M,PM ,PEETH &
WKHREBEIED» 72 (P<0.001) o T2, MEELPEE, BIUMBLPHEORMIZEEZAD
LoDz, £72, 96HEHBETH FNEFh, 62, 74, 72, 15, 84, 85 (%) &M, P.M,P
HTARIEFTERNE (P<0.001) . MEELPEE, MBELPEEDOMICERZ RO h o 72,

DLEo#ERID, ~2u077—V2ERRIMATH, MOBFIBESLT, &L
MOFEFIIEEINT, G LARDOBELREL Tz, 72, PZDIC X ) EW4imecha-
nical incisionZ M2 TH., ¥ 2707 7 —JVIZ L ARNDREEEEIIZD o7,

#1 v AREEBRBEREE R

Control PZD » Macrophage | Control PZD Macrophage

© (P) +PZD (M) ) P"H +PZD (M)
24(h) 100 100 98 100 100 100
48 83 93 95 27 88 88
72 69 80 80 31 85 85
96 62 74 74 15 85 84
120 0 72 82

(3R
1)Cohen J,Malter H, Elsner C,Kort H,Massey J, Mayer M:Immunosuppression supports implantation
of zona pellucida dissected human embryos:Fertility and Sterility. 1990;53:662-665
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Effects of the increased volume of cytoplasm on the developmental ability of

mouse 2 - cell embryos in vitro and in vivo

OMgEE¥ - KBF - fHEFEE
Yoko KATO, Toshi OHGURO, Yukio TSUNODA

TR FRFMEEFHE

Laboratory of Animal Reproduction, College of Agriculture, Kinki University

B - &S 1IEHO A AGEFXLT, 2MfKoMiaEg&450%f cbsEsL, avbo—
WIREHART, DiuilaicREOEHIcRBREERT 2L, £/, 0oLy ELV b2y
ZANEBAE, EERBFHARKETZIEA2ME L. AERTE, BioddsMleEoE%: 2555
W 4 BB X 8T, A TOREER SNV Y EL Y Moy AINBEKDOFAERRIC DWW THEE
L.

FikE Ml 2 RO ERLIC 13 2 AR 2 Wiz, 98 b B, OD-1RME < 7 R 148 fE fE F& ¢PMSG
© EhCG %% 5 U OBEEMNZRS Ltk FRMEE R X B ThCe RGN B oMK THRE % i
LCER UL ERLERE, A A5 YVyBE )/ ad )=V THE LIcDL, vf7u<v="
V=2 E2HVTHRERL DEERE L. DVT, 0.3 ELDOY2a— 7 0—-RRICHE L THES
0B, ERIE | mOBIBEHAT v+ o —%2H B TRH (0. 5MHz, 15V, 15sec) ¥ L U'EH
(1kV/cm, 100 usec) 2 FhEh 2@ Z Lick D EFRME X B/, a3 v bo— )V AIEIEREEZ KR
FURRE Ui, MlE 4 R0, Eao 2 MR % K24k 552 L TR S hic 4 il
FEAAV: Thbb, 3o0HKE VERE L TAROESHBAMC LD 4 BHRETEMA S
o, Fh, 3V RO—LELTRIDDERL VEERELLEERVL. Jh o OMEEMIE
i3, HAEERAE L 2 MIEANOSRE S IRl ORELBER L. BBRAFEELLDIE,
HrEBAMAA TORRR B 1c Mg A5l & 5 W IRRHORS BIER< 7 A DFEANBHE L TEENDZ
BEBKRE L7
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FER - Table | ICHIIEE IR OEAFAERETS O MICBHBGEE /R L. MlE % 2 fFicinx ¥
R, 441 BD 5 H256 & (5B8%) NI A~FE L, 2> ha—UIR(33/T73, 45%) DFRER L D HH
BILEWMAL S 7. 203 B82MEEIEDL Y By b2y ANEHL L 7-45E, 360L(44%) DETF
NE SN, FEEFBKRTORH H OMIEEIZ60-20TH D, a0 bo—IVEDR2+11EEXRTHEEI
WU, MlE% 4 fFcinX g E i, 400 oD 5 5861 (22%) MIRRMAFELE Lizdy, av
b O — VRDFEEFR(12/18, BT ICHNRTHEIMBWVMEEL L 72, 205 BT8EEIILDOL Y LY
MBRL 7R, 2IE@H) DEFIE SN, $/, FEERBET0RE B o IRl combasiz
2r6Thot. ULDHERID, MlEEE% 2 LiclmE i ciday bo— VR E B L T
HaBO g 2 A & Sh, MIEEPNEL 53 TREEIRB I N, 5%, KRR EO
IR DFHANS E 2T 2 RENE L Shie. 1, MIEEZ 4 08NS B RlskoiE
FHESNZ Ens, 4RO EREENRE NI

Table 1. In vitro and in vivo development of mouse embryos whose cytoplasmic

volume was increased two or fourfold.

Cytoplasmic No. of embryos

used cleaved developed to transferred developed

volume blastocyst to young
Control * 73 — 33(45) == —
twofold 441 333( 76) 256(58) 82 36(44)
Control ** 18  18(100) 12(67) = —
fourfold 400 — 86(22) 78 2(3)

*

2-cell embryos whose one nucleus was enucleated

* ¥

4-cell embryos whose three nuclei were enucleated
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Effect of cleavage speed at early embryonic
stage on subsequent developmental potential
of IVF - derived bovine embryos.

OREEHMT] « THLK « BEBRER » SHE « BHHGAN « FEEE » iz

Yuji GOTO, Itsuo SHIMOHIRA, Munetaka TOMIZAWA, Kei IMAI,
Hiroaki OKUCHI, Masahiro SAITO, Osamu DOUCHI

REKEAFRE LR € v & — B

Department of Technology National Livestock Breeding Center

[H19] Bf OMBRERO ¥ —Ml I SREDMEARRIES N ARASHERR VSRS 2
ERBHE LTS, UL, HAZHOOMSHEOERBHMAOREKZLO0~50%RETHY .
RN CRENFLT 50 ORE <\ I — M OF KD ETE O B 7 A TR S IE O IR KA O
RERBECEET 5L ERZR6N 5, —F FOBANSHERIC BV CHIME 4 8~7 2B iT
> 100 1 90 2 MU B D IR D MRS 13K % 7508 5 D % AR By SR 413 O ML ¢ 2 O 8 0 IR A
MAORERCEELEEX TS ETEEELH B, 22T BBMO ¥ F— MR H~T 3552
RERODMEL BT T 3 BT, BRAADRERREVIEERET 370, BAEGMBEORE
HERIVBRZENLCT, SORBREROFHVWKRORG HENHILTERVHLREITL K,

(7] St v y—OFEREY ., RAKE., FHL2TVIHIEMRBEAEZERL ., KHE®R24~4 8K
M CHEME, S HEHEL . ZEAEMSET cHREHAILE, ZLT, UTOER1~31&Y
AHROMBEKI VXS L B2 EMRARERE L e RAeEcMEEEL., B¥R7~98
HECcoORBRANORERLHEL 12,

ER1. BHR4ISHHMBEROL THMMUE, @8~ 1 6, @2~ 7M. @RI HH
X4
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RR2. BER24ARHNBAOSHEBMU L, @3~ 4 MM, @2Mil, @RI X5
KR3. WHR2ARMERER2 LAKARKRA UIERLHEL .. 2 465M% (BH% 4 81
B) KoMz, S4AX2ZhTh SHKHM L. THRMUTO 2RSS, #H8K

X453

(BR]EZRB1. ASKRMETCARRAS YR
HEBBROBARR, 1| 7THRHI X
EU8~1cHifalfiXhioXickt L THERE
KEVWHER LS 5 12(p<0.01),

ER2. 24BMECARRSYER K
BEAORELEI2HAMXHME 3% LtOKX
WHUTHBRREVWER L5 5 72(p<0.01),
ERBI. ZRIRV20ERZ2DLIT2 48
MEC2#aMX, 4 8K E < 8 Mkl
FREBEF LU AKORBIAREELIIB 0% L
fORXeH L CHERBVYWHEEREBO (D
<0.01),

(ZR] SEHOHERIY |\ BAZHEREO YN
BYE (HHE®R48KMEET) OREFEEMN
Bvk (MaAMoEYE) BEERADOR
ERBZIEL ZOROREUEMNS 5 2 & M
BRI, ey COBRLEFEL OB
BTRBHENOREEOFVHEZIERT 5
EMARETH B ENMR I, K,
COHERLVEFULRBEANDRLEED
AV Z YT % OMiEaE 0w E K
UBBHEANDOISHEZRNT I SENRS B L
Xohi,

(3R]

-1 4 8EEAEORERS
Cleavage No. of No. of blastocyst
stage embryos
Day7 Day8 Day9  Total(%)
16< 23 5 4 3 12 (52.2)°
8~16 87 21 24 12 63 (64.9)*
2~17 76 2 2 3 7 (11.7)°
mONO 52 0 0 0 0 (0.0)°
Total 232 34 30 18 82 (85.3)

a vs b (p<0.01)

£-2 2 ARMEBENRORESE

Cleavage No. of

No. of blastocyst

stage embryos

Day7 Day8 Day3  Total(%)
4< 51 2 6 6 14 (27.5)"%¢
3~4 110 16 18 8 42 (88.2)"¢
2 132 42 26 15 83 (62.9)°
mono 168 3 8 7 18 (10.7)°®¢
Total 232 34 30 18 82 (34.8)

avs b, c vs d(p<0.01)

#—-3 2 4B o 4 SERIEAI R ORERH

Cleavage No. of No. of blastocyst
stage embryos
24hr  48hr Day7 Day8 Day9 Total (%)
i< 8= 33 3 2 4 7 (21.2)°
<8 8 0 0 0 0 (0.0)®
3~4 8= 40 3 7 3 13 (82.5)*¢
<8 17 1 3 1 5 (29.1)°°
2 8= 60 28 11 9 48 (80.0)°
<8 42 4 7 6 17 (40.5)"°¢
mono 8= 12 2 3 0 5 (41.7)%¢
<8 156 1 4 9 14 ( 9.0)®<"
Total 368 42 37 32 111 (30.2)

a vs b, ¢ vs d(p<0.01) e vs f(p<0.05)

1) L.Plante and W.A.King : Effect of time to first cleavage on hatching rate of bovine

embryos in vitro. Theriogenology 1992; 37: 274.
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Influence of Serum on In Vitro Hatching of Equine Blastocysts

R HE— -3 7bh TS5SUVINE KE
Shin-ichi HOCHI, Joachim BRAUN and Norihiko OGURI

HLEEEAY

EiSY

GEFHRE

Laboratory of Horse Production
Obihiro University of Agriculture and Veterinary Medicine

B8 : REBIROFNEBEROWEIIL. BFHEBBCHEMBEREOE2DBEBEEELED
MROEGHEZBRETI2FRELTENTH S, MAT. 7 HHRBROFHIPE IR
WBEBELREZHBELTCVWS "H 7L OABHKBEBEHEARZISZICLEETH 5,
KedchFcic, VeRBROGARIL (BHHELSORE) X3 >OEARHD, %
NRIEERHBBORORBEAT - VL ->THEEINBZ I EERELLY , L THBRE
BRTREARLOBENEBRUOBILEO L S ELHEEE VS STHEEH LIRS IZH
ODICEB > T, AWETIE.,. "OWBRERE*BAVTHEAERBICBTZZE0 50
BABERXICREITEBRICAML-NBORE IOV THE L .

Fik B EHNEROYS T Ly FABERL., HIHR, > 144~168 B Ic 75 i#

B & > CTIHABMICERI L -0 IR B 2 BRI Lo, 3B KICIITCMI991C10% @
JEEMLABRMBEEMI - bOEHWE, ABEOME. ko VREME (LIF FBS
E93) . QRO Y <EIEMAE (FES). QHSFE D4 ENSHABML /- K+ —1ME (DMS-
0). WiER S HEDOHENSRAB L 2 N+ —M#E (DMS-8) 2 LLE L 7z, A/ KEEI1I37C.
5%C0, BUREKDOKMHETT. 200 1O/NEFITIOBHBT -7 THZhOROFIL
BERAOBERII2BEMBICTL., UKHEBEKEBE LAZEEICESOWTHROAREZBE L .
. W7 VORELZPHONMCT EDIC, BEORTHIIRLEEHEOZEDSHEOD
mAEEBRIY ) —(1:3) TEEL., 1%A VA TCRBELEL, ThZhOMmMBEFOD
Estradiol-17 B8 (E;). K U'Progesterone(P)EIRE I AICX D EEL 7o

BER: Z2hZFhoMEZERNL-EBRICB T 37 < HEREROBILICDVWTER LK
B LT, BERBHOROARIEHT 165.3~180.3unD#EHTH - 1=, EBEEH
5 2.0~3.8 HTUYHRIIWILEZBHE L. ZOLZDHRDOAEIT 286.2~405.4umT H
St MILERTIT A2 TCICIBRBULDIEERBAINLBLESQEPCTIRIOB/ILIRE D & <
BExnip, FESEETIHIh 16, DMS-0BET S5 Hith 3 HIARETHI2BERLIA I L
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2T 9 HESBORIRREE >/, BEPBMATORORANZRIERML LMBICL -
TEKED, EHT 489.0~1505.3unThH 1o EOMB T THILERT LIBIcBWVT
b, W7 NVEIRHEBEOEHEOPICED SN, MEPDE, K VUP.DEE (ng/ml) & F
BST 0.074% 0 0.800. FEST 9.150% ¢ 8.350. DMS-0T 0.013%CF 2.390. #LT D
MS-8C 0.010% U 6.340T & - 7=,

Table 1. In Vitro Hatching of Equine Early Blastocysts

Serum Diameter (um,mean*S.D.) of embryos at Hatching
supplement recovery hatching maximum manner *
FBS 168.0%+ 8.2 405.4+ 36.8 ° 942.2+307.7 *  SQ=4,TU=1
(n=5, Day6.5) (n=b,Day10.0) (n=5, Day16. 3) ES=0, NH=0
FES 180.3+ 8.1 341.7+113.5 *> 1505.3+666.3 *  SQ=1, TU=1

(n=3, Day6. 0) (n=3,Day 8.0) (n=3,Dayl15.5) ES=1, NH=0
DMS-0 168.0*+ 8.3 322.5+ H5.6 ° 677.5+224.1 ** $§Q=1,TU=0
(n=5, Day6. 2) (n=4, Day10.0) (n=4,Day15.0) ES=3, NH=1
DMS-8 165.3*+ 5.7 286.2+ 42.3 ° 489.0+ 99.1 ° SQ=4, TU=1
(n=6, Day6. 3) (n=5,Day 8.6) (n=5, Dayl14.7) ES=0, NH=1

* SQ= Squeezing through a small opening in the ZP, TU= Tearing up the ZP
ES= Escaped suddenly from the ZP. NH= Not hatching.

= ® Different superscripts within columns differ significantly (PLSD-test,
P<0.05).

EE:URBREZENICBVTIIHIINE 8 HEE., FOAENK 300um D& XEH

HEHERTZIEPHRESOTLE® Y, —BRWIMEEAVIARTR., MEDOD v b
KL THRRIDBODEFNSZLEZERLRTAEBESEV, LML, 72OIME
A0 L 72 8% (FES, DMS-0, DMS-8) KB W THLEBEOROAZRNERNTO ZHITEMN
Stc. BMMTEICIHENZASHOBRNBILEGEDS 225 FJHEENRB I N, %
oo ESEHOBAEBRRN I Y v DI BIRZFHEABILI B LTI LS BHEIO., FESEHLE
DMS-0 HCTRONWAZOBMABRIVNPKEBROLBEAENINEBERCHAIWERI D
Lh#in, —A, WThOBEBRETTHLYVYHRERBEHBELI TR A TELNED
fRELCTHD., CORTEENTHILERILBEBERIZBDTH > o

X #k 1) Hochi,S. et al., 1993, Equine Vet. J., Suppl.(in press).
2) Betteridge,K.J. et al., 1982, J.Anat., 135, 191.
3) Wilson,J.M. et al., 1986, Biol. Reprod., 34 (Suppl.1), 101.
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Biological signficance of cyclooxygenase in mature oocyte and eary embryo

BEEA' RaAM' EEAOE!
EEERR? LA NETF?

Takeshi Takami! Hideki Sakamoto! Kazuo Satoh!

Tamami Katou? Mariko Esumi?

IHAKREZEEZHRERABNZHRE
1Department of obstetrics and Gynecology, Nyhon University,
school of Medicine

HEAREREEXHRM

?Medical Research Institute,Nyhon University

(BEW] ZH. ZERAZHCB W THESOBBRG T EELARFNEL L
FHOZLREBEIRBF LV, ZOFM o TREIHLMT IR TWEWV,
L4z oRHIC BT Sprostaglandin(L FPG) ABMHENIER 2 H-B K
processHHl T A L LD, I-HRICBIFLPGCERPEELZERE b DLEE X,
P G & B # B Lceyclooxygenase (WFPGHS) OFAE L Z OBRENER Y K
RIPR MBI BV THRE L 72,

(7] 8HEAM~ Y AT PMS b M5 %, 4 8 A ICHCGSHALIR S
L. 35621 SHFMBRICINER KIB & D BT RINL 72, SIOEEE T, MWK

(K 100ml$ IZNaCl 640mg, KC135.6mg,KH2PO4 16.2mg ,

MgSo4 29.4mg, NaHCO3 190.0mg, pyruvic acid sodium salt 2.5mg, Glucose
100.0mg, Calcium lactate 46.0mg, streptomycin5.0mg, penicillin G7.5mg,
phenol red100 ¢ 1, 100mMEDTAS50x 1, 20mM 3 - Mercaptoethanol 150« 1 BSA
3mg/ml) T, I 47 VA AV, 37°C,5%C02, 5% 02, 90%N2RAHTBZ %
oo —H. 8HEAMT Y AKE EAE L ) TYHR (B K 100m19 12 NaCl
697.6mg KCIl 35.6mg KH2PO4 16.2mg MgSo4 29, 3mg NaHCO3 190.0mg,
pyruvic acid sodium salt 2.5mg, Glucosel100.0mg, CaCl2 19.0mg, streptomycin
5.0mg, penicillin G 7.5mg, 100mMEDTA 504 1, 20mM B -Mercaptoethanol 150
p1BSAdmg/m)z AV, BF 2 RWMLENZHE LT %2 > TRIFAZHKEIN L1572,

[EER1] e7vo=y—CRALLHEANE O, RIS 0z Hw
BREUAMRER L VREINZPCHSE/ 70— F Viidk (PGHSmA
b) TWesternblotiZ £ 2 PGHS&HAKE 2B %2 o 720
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[SEER2 | B8 1 0 O, SH599 1 0 018 & Dreverse transcliption-P C R %
Lo TPGHSMRNADKE #BI otz BTy bo—vid, Ek M
MEHW, prime ri 3%ER)I FHELIVRM{EINZ5-GACCACT
CGCCTCATCCTTA 3-GCCATCTCCTTCTCTCCTGT
rfEHL 7. :

(B3 | #IIICPGHSmMA b, OXFORD BIOMEDICAL RESEACH INC
HEPGHSMETHINLAZPGHSmMAbRUY Y ZXI g— G2a% & 48pl%
#i B2 E W ~microinjectionL 72 ZEH D E B Eshamf| Az 2 b — V& LTH
FL 7,

[FER] 1) BB, SHIWESBPGHSEASKHE X,

2) BN, ZHIWESPGHSMRNARKRE Sk d o 7245, B-actinid
i S, FREMBES 2 Wi B EARAERNAIITIEPCGHS DA v & —
DAY Hiv I3 (O A

3) PGHSmA b #microinjectionL 72503 ¥ X T#H#E L 72 (n=15)P
GHSWIXPGHSmMADBEATIEA 0% 24Kc%z) (n=12) ,v% 2
IG-G2a%2VEAL D5 0 %22 Mz THELZ (n=8) o ¥v¥J5.Y—
FIADAZIZ6 0% 2MMichko7 (n=10) o

x24T, PGHSmADb & l#k L THRINEEDP<0.05 IG-G2a% Ekp<0.05

s h a m#EEp<0.001& WFNRD AR 2HMBEB~NOBEEIBIE I NI,

[(Z52] AN, SHEIWELOPGCGHS DFELAENFHER S N1,

microinjection D EERFE R LV PGCGHSOHFE, T bbb EFELRIM-KITBIT S
PGABZHEINOGILICEb o Twd EHPTE L, SHOER (BHHT) .
E% (YK OwFRCBWITHBPGHSmMRNAKRE &S zdh o/ & &
. ZTHEAZBRICBWTIZIN-KEHF TIE P GH S#E{ETF Dtranscriptionid %2 (|, #
ORI EDIOPCHELETHAPCHSTHERIEKFEL TS b LHEE S Tz,
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DEHYDROGENASE i 4 t d B fC# & t © B4R

Relationship between malate dehydrogenase
activity and energy substrates of fresh
bovine embryos derived from IVF

O # 1ei, HR-GEP
Zae Young RY00, Shichiro SUGAWARA

HIEAZRFNFERAMHE

Laboratory of Animal Reproduction, Faculity of Agriculture, TOHOKU University

(B8] bhbhit, 4 %R Pentose Phosphate Pathway (PPP) Embden-MeyerHof (EMP) O
BBz &Ko Telucose R BILL TWB & #EY Uk, H75, Rieger 52 i, 4#HIEDglutanatef S
i Tricarboxylic acid cycle (TCA) itk VEtXh B ®RL. LhL, HIFIZD2OTICARK
OHERHEDEORBIE T IR, VHFBXUS v MY ORBRNGYIITFO T h & L A THER
BRI, REDEBS V., FIT, £HFILBOT, TUREBRTREIhIHHYEDOTANVF
~RML FOBRDIBTFOREBLEOBEBRER B 2EHE LT, BEAMKIZ XD HlEHT 1@
% v OMDH (malate dehydrogenase) #&#E& Eh Sz L T AHHAHYEOKMIEL OBE T
BIE~DOREREBE L.

(i) FRRSIF OB S X CHA R X 2RO % I BS TR L 7245080 6 DIl
SEF% W, ASRRSERIC X DR R U T, RAVSERIIBERRS it o 7. MDHTEHEORIE X R
Az k> TiITo=. $hbd, 1.0ul0oBHER G [(50mM 2-anino-2-methyl-L-propanol -HC1
buffer (AMLP) (pH 9.8) HXUPBS (-) (pH 7.3) 1 e biz, BWHASA FI/SALIHT1ME
BEAR, SRAINAAIVTED, TCTIHMRIEE ¥z, TO%0.2M NaOH 20X, RiSEHSEZ
HiBE ONADE R L 7=, MDHOBRFIGIZ X > TERERFNADHEY A Z U Fic X D@L, ¥
A2V TRITCTLEMT 2>, ¥A 2 U2 T THEE I KLY ONADE % BB HDE S I
KOEAEEREL /=,

[#55) BBRIEHEAMLPE XU PBS () bufferd U, 4-#URIREDMDHTEYE % #2755, AMLP
buf ferBHRFIHIEPBS (-) Ko HEicE, o (P<0.05) . LH»L, PBS (-) OfHToOMRIEE
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TOFRERY, SHIEYRLR2REPETEREN 20.0 (1./5) XU 50.08 (3./6) XL, AMLP
bufferdfM TR T SHBHRELEE LERLWD, TORORELBD ohizhrol. HIES
H BHOEREEIFDMDHFESE (11.19+0.86x10"%mol /embryo,/hr) A5RITERF (6.63+0.87x10 ¢mol,/
embryo/hr) KV &L (P<0.05) , MBIE~ORERLHBITIHFOBEELRELRPOS, EE
ST TiX16fE D987 HOfE (56.3%) DIRFHIEMIIZFREL 2. HHAHYE L MDIFEHE B %
510, BEFISHEICHHAHDE R TR ThENU BRI EHEL &R, nalate,

o -ketoglutarate, glutamate FEIFFIZDNPODFFEE T CHINEHERE P 2I-C &, Th SRR«
BE2 4RO RV F - F e UTHATE 3AHEEAR L (Table 1) .

Table 1. Malate dehydrogenase activity of bovine morulae with substrates

Substrates No.of embryos measured MDH activity*(x10~®mol,/embryo,/hr)

Non-substrate 7 T1:51x0.72
Malate 7 11.18%0.53°
o -ketoglutarate 7 16.83+1.58°
Glutamate 7 15.01+1.15¢
iso-citrate 7 9.02%+0.19°
Dinitrophenol 10 17.57+1.83f

a vs b,c,d,f; b,c,d vs e; b vs ¢,f: P<{0.05. *Mean=xS.E.

(SCHiR)

1) Sugawara, S. and Ryoo, Z.Y.(1992): Estimation for enzymatic activity of energy
metabolism and subsequent development of fresh bovine embryos from in vitro
fertilization. Proc.12th Int.Congr.Anim. Reprod.A.I.,Hague, 3,1339-1341.

2) Riger, D. and Guay, P.(1988): Measurement of the metabolism of energy substrates
in individual bovine blastocysts. J. Reprod. Fert., 83, 589-591.

3) EAR £, W0 fEd, ERLE, EAREZ (1991) (4EA42800 oM stz B3 5612,
WL PR RS, 8,27-33.
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Immunohistochemical Demonstration of Prostaglandin E:

in Cultured Bovine Embryos

PHBGRAT - B {EHE - PR - HECCER - SRR -

Tkuko YOTSUTANI, Zae Yoong RY00*, Hiromichi MATSUMOTO*,
Shichiro SUGAWARA*, Sueo NIIMURA** and Kazuo ISHIDA**

FRRFERZRE BRI, AR 2R AR EM A FERV AR,
IR BB A ERER

Graduate School of Science and Technology, Niigata University
*Department of Animal Science, Faculty of Agriculture, Tohoku University

**Department of Animal Science, Faculty of Agriculture, Niigata University

B : oy XoRfad ATaxs 7502 (P6) E-Ak POFEAHL TS LA, 19754E1C
MHDTISAA L) 7yEARID) ZHOCTHEZATEUR, 99FEbYTRILY D, TA,
IEBETITORBIE ZFEOPCEEATHSZ EMARIA ICE>THEIADDATWS, £/, &
NS OBMORBILL 7 =7 4 PV LT N OFKIEPCD GRAEE L HWHEEHE>T0HZ L b
in vitrodEBRTHRABN TS, EBHICHE., PGOAREFBIE. & M4 MRRE LU > FE
BToHaLNADEVWDATVDS, —F, ROEWS L THERICH T 2PeoR NI inura &
Ishida® ¥ iC & o THBEHNEH AL R HWT, T, 99 by NARA—BECIHXOKRTH
A SRR E TCOERICOVWTRALNTODEDHAT, 205N OEY O EEAPCE &
ALTWDIDESDEHBDTEARY, T2 THEL, KINTHRA - SREBIERL (BShERSZ
B2 SRR E coYy > oI ERICDWT, PGEOR % M-S Ak 2 AW TRAMAE,

MRS $ U B LRSI E IR, RASZREI. SEREAR S S (BDRS 45 6 BRRT) . 2Rt (b 4
LH). 4MR8(2 H), SHIRMI(3 H), 16MAI(3 R nwL4H), REMW(4HLVWLEH), @
BRI (6 2wl 7 H). MR8 2 vl 9 H)d L UL (10H) o nT, B
BAEEINRAD S EREL U 7= SR REHID % (RS0 TR - SRS TR LED DO TH S,

PGE, Z RIS 2 =0IC, FRIMU I % LY # B TEELEAEBCE > TRELE, T4
5, BEMBEOMEL ThBIIcOonWTRIhEZE 7O X —ETHREL, KOTITRTOIE
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WB%0.2% 71—+ - PBS (pHT7.4) CHE L TEHFE Y Bro =8, 10%FI)IL< Y > - PBS(pHT.
SRR TO0SRHIEE L /=, EEH, PBSTHA L, 0.1% Tritonk-100-PBSICRIE L TE@ALE %
L7, RWT, 7 FHIPGE UM% (Polysciences, U.S.AICEHRTEONMBELE, RBNIEL

UT, DY FHPCEMFEFOA DV ICIEH VY FMFIORBELEZWERZ HnE, Zhs ol R,
FITCEER Y ¥ P17 # ¥ 1gG (Cappel, U.S.A)ICEIR T30 HIREL 2. BN IOCHMBIIEE
TiTo k.

R U OIE % 7Y X HIPGE ILTE & FITCRESE v Py ¥ F1eb CRET 5 &, MfE I
FAHB U=, Zo8itid, 73 FHPGE I DA D Y ICIEY 7 4 FIiE CUE U 250 & Ric ikt
BLBP-2EDT, ZOERNXDPEDFEZRLTVDZ EDHEID DN,

PGE, DFTE & NS HOGE, 1 AIRHID S RERM E TOIMERTIEHN >0, R TEWT
hoEHob @I, F1HBINCH W T, PGE.OENEOMR S (3R ZRE & 2R EIH
O THER D=,

2 ZR#KL3, 158K T1I6H 0 S BABIIPCGF L PGE, 2 &HF L TW\W5 Z L ARIA ISk > CHE
MAHBHTNWDY, 7=, XRH% 6 HOREWH, > ZRB#20H ol s cow YR 7 7%
RYBMSZEDOPCE B TEDZLATNBNTEY, LK ECRBHRI2ZHUGIOMTIE 7 I F R
YBEBECPCEICRHENDL LD THEY, LALINETIC, 7 ORSFIIIP S EIEAPG
ZEAL TV EIDEIRRL TR,

AEBRICBVT, FELEYSOIERIC DO WP ORI ZRMEL 25, PEEDIFEZRT
I RZEAD O RERH E CodTRToie RICEDHB ., LLICBRTEN >, o T,
FBEMPMOY URITEICPEZEELTNWH L LHIC, PE,FRBIZMBITEH B2 LN
bhi, kb, VOORERL ITBILIIPCE. 2GR 28 NDH L Z LA TICHEIDLLTND
DT, AEBROFRERL BIITRIEENWEPGEIMREAFAERLEEDTH DI LAFEI BN,
FrEIhFTIC, 168 E CoY URICH 1T 2PCARME BEGEH L 2B E XA dhind, A
BROFERECTPGE MRS NEZ EABEXL L, 1M S 16MIFaH £ T OMICHAES D PGE,
EAELASHALELOTELEL, BMERFICL > TAREINELDTH D Z LA HEINE,

FEEHR
1) Dickmann,Z. and Spilman,C.H. (1975). Science, 190, 997-998.

2) Niimura,S. and Ishida,K. (1987). J.Reprod.Fert., 80, 505-508.

3) Niimura,S. and Ishida,K. (1989). Jpn.J.Anim. Reprod., 35, 222-221.

4) Shemesh,M., Milaguir,F., Ayalon,N. and Hansel,W. (1979). J.Reprod.Fert., 56, 181-185.

5) Hwang,D.H., Pool,S.H., Rorie,R.W., Boudreau,M. and Godke,R.A. (1988). Prostaglandins,
35, 387-402.
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Frozen Storage of Hamster 8 - Cell Embryos

WNRE - BRRT
Toshitaka HORTUCHI, Noriko TAKAHASHI

IRBRILRY EWERFR LR RMABETER

Department of Bioresources, Hiroshima Prefectural University

[HH) VTHEDOS Y AROBEEREOEIILEK, 4, £ UBXRES OIS N TR
FEREERENTRRICE>TETWS, T-ITFTYNLRZ—ICBO T, HEMREOTEERRIIE
KT1]. WEMRESICHEBETEZETEFAEONAL[2]Z EAMESNTNEN, (KIMEFEN
HETHHEED, FORMIBEENEHDERSTND, KT, YI)va— AL ERY VBRED N
N2 A — SRR ORE CHERICIERT S Z EELMCEN] 3, 4] MRS HESNE, T
Do, KPR, RERFENL 24 — 8 MR ORI A IC RIE R L HFREOPE R
CHEAEBMRICBT 5 2~3D0BERICHOVTHREF L. EERMEEOMBIRBADREREWEL L,

[ ) #BFEELS% 1 H B (Ovolation DischargeftHi H) DFHi10KREICPMSG 15iu% M T — LT >
NILAR-OBEBERICERUE, SHEHOS ., RRAENLZA2— 1 TLERBSEE, ZRE. ¥H
DEFTHICEZAAT DT CHRALUL, TREZRH &Day 1L U Tay 30F# 1 RIICINE & FE 5
FU, SHIREMEEEIMUE, NARE X, 0.20M0RFICB U EDY ., SRO1.5M DISO % bk 2
ICHRINL 5 rfi#pERL. 1.5M DMSOUT)ICH LL0ARHT 0.20mex b —ICREEUHA Lz, KIC, 4
THhe -~ TCET— LC/HTHHL, FOKHE 105MEEL —35CE T—0.3C/2 CThHl, 1055
BUBRKREBRICEA LR, EENALZA —RIE3TCEKH CRERHISmEFEIICH Y H U, 0.3y a
FEWE (0. 25m) % AN A 5 RTEE. XOICHRBEEMR WERADRE 21772, KIMNEFEICIE, PVAR
BSA(0. 1mg/m0) (IC B & #12 J=HECM3[ 5 ] % FHvy, 10%C02, 10%02, 80N DKM E M T 37°CT 24~368FMH]
EEUE, TERI1 ) ARNBRECRIETHEEINEM2 vs Hepes-HECM3) D& TEER 2 o HiEREHE
ROFIRESH & U CPBL & 7= 1XHepes-HECM3 & FU V= & & OBRAE N A 2 — 8 MifaHAR o ARSI~ D
AR PR3 | HASKIHIC BT ABSAEBEE (4% vs 0.45) DFE TER4 ) HEAIOENHEOFE

(280 vs 1 B¥BE) TEERRS ) REMEFOFE (L 5M DMS0, PROH, Ethylene glycol, Glycerol)

(HR) TER1 1 NARE— MK E M2 TEURL ., HECM3 TARIMNEET 5 & BRI~ D
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RAERITI0%(24/79) T, BULHK & U THepes-HECM3 % F\ % & IR RIAA D F A KIX100% (62/62) &
mote, THRER2 ) RESEH L U CPRLE AV RS, FFEHA PBL % 7= I3Hepes-HECH3IC A DD B
TR DFRERIE £ 0%0/57), 8%(3/53) LERTH > (F 1), —F. Hepes-HECH3 % i
fitg e UCHOWESS, AR Hepes-HECM3 D & & FRAR I 0) Fa Ak 3 1385% (80/94) & A 8 ic
B, PBLE FIVN 2 L£11%(7/66) L BARICIE T Ue, TEBR3 ) MASEHIOBSAIEE % 4% 0.4
% KT & ¥ T BMBEOIEFIIADRAERICHEBIIRD 7= (85% vs 80%), FEERA 5 DNSO%
ZBEETHRMUTY LERETHRNL T, MBRAORERICHTRERZEDLRRD 7= (87%

vs 88%). THERS 1 WAL LT 1.50 DMSO, PROH, Ethylene glycol,Glycerol % =154 . JiAR
RN D FEAEIRIE £85% (80/94), 52%(28/54), 54% (32/59), 33% (19/58) T A& EEA D &M TIE1. 5N
DMSO TR B BWRERE o=,

Table 1. Effect of freezing and dilution medium on development of hamster frozen and
thawed 8-cell embryos in vitro

No. embryos  No. (%) No. (%) embryos developed to
Freezing Dilution frozen and nornal
nedium med ium thawed enbryos Morulae Blastocysts Mor.+Blast.
PB1 PB1 57 50(88)a  17(30) 0(0)a 17¢30) @
PBI llepes-HECM3 53 47(89)a 7(13) 3(6)a  10(19)a
llepes-HECY3 PB1 66 60(31)a  13(20) 7(11)b 20(30) a
Hepes-HECM3  Hepes-HECM3 X 84(89)8  13(14) 80(85) ¢ 93(99) g

a,b,¢ values with different superscripts within a column differ (P<0.05).

(FR] NAZE — SHIRMEOEERFICHO TR, B FREECHNON TN APBLCIAR<
VT — ALY VBRI R & 5 Hepes-HECHS B BRI OFTRESHI L UCAVWB Z & T,
BRICMBEPARET IS ERSE, ZOZ LI, NA R — AR R O 7 RIS 1
BNWTHHOBERICE U BEERTBZLERUTNS, —H, NAZRA RTINS s
BICH U THERICEZEANE N EMMBN TN DM, FAERRICEE S BB & < | HEH
EFRIFNEEGTH ok, KHRTIE, B8 - 20RHME - 2HRBREICK > Th, S 28
RIAEIEL 1, 2 JE ARRICEAERT B2 L 2R UL, BEMEFIDD B DMSOTCEWEFERNEDSh =
A B RF CEBENEEENER S 2D, EHICRADPBETH S,

(EEXH]

1) Tsunoda Y, Soma T, Sugie T: In Frozen Storage of Laboratory Animals, Zeilmaker GH(Ed)
Gustav Fisher Verlag, PP 129-138, 1981.

2) Ridha MT, Dukelow WR: Anim Reprod Sci,9:253-259, 1985.

3) Seshagiri PB, Bavister BD: Biol Reprod, 40:599-606, 1989.

4) Seshagiri PB, Bavister BD: Biol Reprod, 40:607-614, 1989.

5) Barnett DK, Bavister BD : Biol Reprod, 47:297-304, 1992.
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Effect of various dilution procedures of
IVF embryos frozen by 1.5M Ethylene Glycol
for direct transfer method.

TYEZE, RERT . SHH. ZBFHE. FERE . BiAR | EiE
Ituso Shimohira, Yuji Goto, Kei Imai, Munetaka Tomizawa, Masahiro Saito

Hiroaki Okuchi, Osamu Douchi

FERE LV ¥— HRH

Department of technology, National Livestock Breeding Center

(EM)] B4 OWEROBIEAEE U TRk —V 0BlEL BE & & T HEBMAIRELDirect

Transfer ¥ (DL TFDirecti:) OMFAMRILINT WS, Direct iz F A1 BH iXEthylene Glyc
ol[1,21D &\ Propylene Glycol[3], Sucrose+Glcerol[417% &R ISt BRAIA W & TW 5 %
ZOBBROVTRBT L THAMHINTORVORERTH B, & < &DirectBEi AV BB
Ao THE S R2FENEEBME2EE L TP B SIREERAR X VAR E®R LB
OHFH I, BT U 2L RS 5 RENBEBEBES TV, 22T\ KK TIEL
hylene Glycol 2\ TH&E & hi- 4464 ZHIE OB T Ot AR X504 & A7 H & OBIFE2 Bl
BN ORELK LR L UTRF L,

(5] B 45 2HHKE 1 35ME21.5M0 Ethylene Glycol ¥ ZiifH & L TVoelkel
5[2] OFEr2—WEIEL THE L. MRE . UTo 3R TEH (Ethylene Glycol) %
BREL., 2okoAEHHERR ML,

(54—ZHX) MBRESABRIA bo—2oBENVHL., EFH (22~23C) TTHE#ES
5mmO/MEY v —VIA-7:8m]IDCS—PBSREZEEZERBELC1 OSHBEIT S LK
X O A EBRE L2,

(55— MEK) : %S %37 CMELZ3m ] CS—PBSKHEERE. 1 03M#H
BLCiEFBgELT oo CS—PBSOMBRER3IImmO/MIY +—13m 1 DCS -
PBS% Ah, B2BETS 1520iH»5 37 Cle@ELMER (LEA 37 534) LTmiEL
THEAL o
(404 —mMBX) :MEE40SMA +n—2ZRCHEBER, R bo—H»5RKR2ZMOHEL. (5
HS—mMEX) LFEKEMELZCS-—PBSRBEL CEH2BRELL,

EB2 : FHBRREOWHEARE I CORBEMBEFHRCS X REBLHANER L oK E L
T~ BAZHEIEDS 682 CH M OEthylene Glycol WEERAEFEHR G X B2REBL2HNT,
s, REEAER2HRST . FETT1.5MOEthylene GlycolkBELTZhZHh 2 545/
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BU6 0MHRBHI S7TCRMBL/ZCS—PBSK®HL, 1 04MH#EL CWER DKL 2T
W, Z20®ROMODEREET N,

HTPHE OYEE: | WA, FEEE L b R BRRMRAEERE L 5% F4AMEMm—19
QKGR D/NEN T 4 BIFRIIEE L . BB L e RE L B2 AEERE Ui,

(BRI ER]1: (5H—mMBX) O4EHFEXIZS53.5% (23/43) ThHohrORRHLT,
(65 —%FHKX) 839.2% (20/51) THEZZBRDShBZVOOD, FEKIIIATH
BX W THEABREZEOLEFZUERTVHERES N (P<0.10) , 4 043&E%IMEL
THHABREZTo_ (408 —MBX) OAHFERIZ24.4% (10/41) & (5H—mMEX)
KHLUTHRREVAFEEEZRLEL (P<0.05) (#1),
K2 : 255 MEthylene Glycol WTHBMES € HMMOLEERI64.3% (18./28) T
D, 53 SFMHEL .\ 6 03 HEthylene Glycol NTBIES € RO AEHFEEIZB0.7%
(17/28) <, AXOAFRRAERERED WL o1 (FR2) o

%hEmﬂmeMRMTm%Lt¢WM§ﬁEO§@§#TTﬁWW%§&®$ﬁﬁ
RBKX BREHRE 8 #t 3% I LR HER
54 -FBK 22~23°C Smin 51 20 39.2%"1
54-mAK 37°C Smin 43 23 53.5%1°%°
408-mEKX 37°¢C 4 Oumin 41 10 24.4%"

a vs b P<0.05 c vs d P<0.10
* HER: ASKEMBERCBE B PTORBRMUUA L RELLABRZ2ETERE L

izﬁﬁtFﬁi%&ﬁm%E(DI.SM Ethylene Glycol M CORBRKRMH LR ER O AL FH
EGHREHE E G & tF & 4 B e EFER* LR

37°¢C 2 5min 28 18 64.3%

37°C 6 Omin 28 17 ‘ 60.7%

* HER ASKMEERCBEEPORBRYUU L RELLARELERE L

(B8] SEORBHFEDS | Ethylene Glycol MDA & LhRTHTFEAPMESVO T, Mla
REBT 3R TFOBERIRFEEEOREL2ZY S\ PBSHEHERER X VEA2EET 354
TORBEEERCETT IVENRD 2 MBSz, iz, Ethylene Glycol BHEEIRIC HHEI3
AREBVH, MRRRHEAREL  CORBRMAEBZZ LR XVKOEGFENE DR 3
REHEDRB S N T,

1) &, SHW, RAKEH. (1991) B8 ANHASEFLALHKES p.61.

2) Voelkel SA,Hu YX. (1992) Theriogenology 87: 23-38.

3) Suzuki T,Yamamoto M,0ce M,Sakata A, (1990) Theriogenology 34: 1051-1057.

4) Massip A,Van Der Zwalmen P,Ectors F.(1987) Theriogenology 27: 69-79.
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Results of IVF - ET in outpatient clinic for 4 years

O/NMRESR « KHBT - S5 - H EIEA

Yoshimune KOBAYASHI, Ikuko HONDA,
Takahiro SUZUKI, Masato INOUE

Rl RFEFHER AR FHE

Department of Obstetrics and Gynecology, School of Medicine
Tokai University
[HH] IVF —ET ZARR-XTITH L5 CH->TH o T TRAENEBLTE D 50 Z OB %E KR L
BEt &2 MA 72,
(8% - /#6] 198846 AL IVF —ET A2 FRTARN—XTIToTWEHY, 19925 5 4 £ TOHH 44
DOEMEELEG LUico COMMIZ 76141 LT136THDIVF — ET %217 /oo HROFEFE 43 33.56 + 3.8
F.OPEAEYIRIE 8.0 £ 8.5 (WFhLdmean £S.D.) TH-k (K1),

1. X5 %2. IVF — ET sl 2 3. BRHURTH. STREORER. A%
(mean * S.D.) (mean *+ S.D.)

T 1988. 6~1992. 5 HEREER 331% FRHORFEL 75 + 4.3
BE 761 %4 aR IS 379 FRESAIRT 4L 6.6 + 3.8
ET A 1367 A X BB IR 435% SHEINEL 59 + 36
SRESy 335+38F XTET JEidERR  27.7% IEH SN 44 £ 3.0
AR 8.0+ 354 A%k 50 £ 32

IEHE 26 + 21

[#53R]) IVF — ET iR#Hid. 331 %I 3TYMIRAEKIL U KEIRRIG S EE 43.5 % NET AW 27.7% TH - 7¢
(£2), BEIITFHE, BAITFL6.6 MM L., EFHIWIIKFEY 4.4 8% T, —MIZBHIKLICERE L.
IEHREE 2.6 H %22 THM UL (£3), Au/@HENEI GnRHagonist ffH HMG — hCG 4%, 1240 A
ERHE L. 28 4B DRI A SN (k4), BRGEEITIE 1 HE~3 HEBMETT N THIRORIL L
7oids 2HEBHE (4D DIERRN29.8%EROBIFTH -7 (£5). ELAERAFINEPIRE T
3 REAHPIEEEAREORELPPARDOMMITH - 72 (£6), EFFIGAEIRRTIR, FFOLAI
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HEOMMIRROTRIZHAS AT, BOEHTIRNTTH -7 (KT, HKRLFTIED S H559.6 %A NETED,
B24BERMPZ ol (K8)o HILFWEEFT29.7%. WETHYTIBE.5%TH-7 (£9),

2 4. BEIONERIERER  CEL)

2 5. BRERAUR IR G

Y IR BY IR
natural — hCG 1 0 L HEBH (ki) 501 1256 (25.0%)
CC — hCG 3 0 2 HEBH (4 M) 704 210 (29.8%)
CC — HMG - hCG 105 23 (21.9%) I + 1A 2 0
HMG - hCG 18 4 (222%) 3HEMH (8-164May) 160 4  (275%)
GnRHa — HMG - hCG 1240 352 (28.4%)
CC : clomiphene, GnRHa : GnRHagonist
KT ESBIERER Cof )
6. FRAMIRRBIERE GEE) JEI I
JEIH R 24%F 4 2 (50.0%)
IR 738 189 (25.6 %) 25 297 166 63 (38.0%)
FERELE 411 131 (81.9%) 30 34z 574 182 (3L.7%)
IR PIRS Tk 96 29 (30.2%) 35 39%F 540 126, (23.3%)
TR 122 30 (246%) 40 ¥ 83 6 (7.2%)
% 8. IHRD T 9. R [Z%] AKN—RDIVF
1 379 DRBHER 2264 —ETYDHNZ2I&T,
Y CoAERR 266" (702 %) Sy 226 FHOBML. BEL L
FHREE 96 (25.3%) X EEE R 29.7% S e———
FE AT 37 ( 9.8%) X ET s 16.5%
RN 123 (32.5%) b, 2 OEKEITA
Zhs (WD) 78 (20.6 %) ZILTELDBRANDOEETEN B LE[M->T&0, BEE
s 226° (59.6%) SDLEH. WbW B poor responder DML E, 5% & biF
e %20 IR EREZPFTERVREPZS > TV ARICEDN S, Th
pijas e d 2 [ﬁﬁ%ﬂ(ﬁ 1] ] ) )
Whksug 1] WA T, BEGEEIRIC LT b ERMEHOME, ZHEEORM
R 324 RIS E, BETERORGLELEL, BREHE L TOIVF - ET
* WA EIRITRR T 7 e &t

RESHREGHELUOENIBETHS I,
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Results of IVF - ET in patients with a previous IVF success

OSFARRERL - /IWRESE « FHEF « HEEA

Takahiro SUZUKI, Yoshimune KOBAYASHI,
Ikuko HONDA, Masato INOUE

R R EFERER AR E

Department of Obstetrics and Gynecology, School of Medicine
Tokai University

[HM] ABTHE MEAZERELES 53 TIc 10ELSFH U, RIEERE LTHRAZRIHIL L2055, X
BOKWAZRIEHT OHAE L RAZERIZ 400 LES & LTV, Johicid, KAZRERT L RA
HHEEL, 2REAFLE L, BAZHEREBERLT 2IEHASDORASHBELTEL, CORTBHAIEER
FRFIERES MR TE2L0BR b5 0, ARRHZEMA 72,

[x4% - Hik] 1992F % TORAZREMOBNT, $§TIKIVF-ETABABRRL TH D FECLZHER
HT o B2 VRE S 2 RAAHE L CHEIVF-ET 217> 2 18 LR E L, SO 18KEKRV
P ARSI AR E LTy WERER . #ET IRk LT, x*-test (Yatesf1E) o T L7z,

®1) WRIBHKOTOT 4 -

(mean * S.D.)

WEN I E - 7 IVF-ET IFf F72 IVF-ET BIGAEIR KA WBIVF-ET

B HEARAE 12% A 344 = 33F
TAESS 316 34F TEpIE 4% AR 2.3+ 1.34F
AAITR 6.7 + 2,94 1] 1%, ()

<w% 3%)

IVEIRTILREE 14

BRI 1%,

[#55] MR 18 ZIRWESKICEZETIK26MOIVF —ET %2170, 2 E TE - KEREED T 224HIKRD
R EATHD, 1841116 ZIXHIAN W TREEB LSOO, 2/ FFE (123 <& 2H/NKRAR
W TH AR O RICKD > TW3, MIVF - ETE330{Fbhr, HII~ZE~Hic >0 TG 2 & (K2).
FIVF — ET CORBUER I T, IEH 2RI, EH KB HEIVE - ET k& KENED » 72,
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£2) I~ ZH~ROReR]
(mean = S.D.) _
MIVF —ET33[0ic & »

Y IVF-ET (263)) FIVF-ET (33[a)) o
ERNOI T8 88 + 49 83 + 42 = LLRIRETRERCAEE L
RN T4 75 + 49 81 + 43 fonts MBI 10AERT S -
SERDIEL 72 + 50 72 + 39 foo MMELELTHAS &,
T 51 + 40 48 + 34 ——
JisT 58 + 40 (n=13) 62 * 38 (n=23) e e
IR R T B RS
TR 35 + 27 (=13 33 + 22 (n=23) M & "
WESR & 78 5 70 (KR8, K4
WL TR R A S B &
£3) HIVF-ET R GHEw) Be Pl
WRTIEMETR 10055
BEH IR (%) [ R (%)
2134 T, HEZIEERIT 40
W% (VF-ET %) 18 11 (61.1%) 33 13 (39.4%)
iR (oA 911 399 (438%) 1805 464 (257%) ~ ATHD HMEERLAL -
NS NS 72 (k5), HIVF —ETT

DREGEREIG I, BUIBREIR 2 4%
DRkET T, WA A % & K
AT TICHBETED,

£4) THIVF-ET B (HEHEIR)

BEH MpehTi (%) [ fpesTe (%)

X% (VF-ET /i) 18 10 (55.6%) 33 10 (30.3%)
I A 7EL -
I (LReEBR<) o1l 275 (302%) 1805 275 (152%) rAEAME
P <0.05 P <0.05 [%%] IVF - ET %o
MIVF - ET Bk, LY
%5) WIVF-ETHRE @kl B LOT. 2O,
MBI MRS BAITAREL (%) FIIEIERENIRS & [6)%5 75 RED A0}
x5 (IVF-ET £ifi%) 10 4 (40.0%) HTx B & MTRBOIEBO
1 (iR 27 2 (335% *
dlidc it 2 - SS&” BRI I BRI A 1
N

LTWaIENEZ SN,
SEFONZHERIE. KochbDREKXEL—HTE2HDTH» 7,
[C#k]
Koch W.F.R.M et al:Is there a higher chance of success in IVF recidivists?. Abstracts of the

8th Annual Meeting of the ESHRE, The Hague, 1992 : abstract 11 (P12).
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Immunogenicity and antifertility effect of a recombinant zonapellucida protein

RHENET #HEr0E FEZ BEE=
Akiko HASEGAWA, Miyuki INOUE, Koji KOYAMA, Shinzo ISOJIMA

TERER RFEERARZHE
Depaertment of Obstetrics and Gynecology, Hyogo Medical College

[(B8Y] WABYOIRMEEEL L) A GEEF I, BWRERISH 22 eh b, Che BT 72 F21C
ST BHRPILATDR T B, 4E, 75 ERAFE2HBRT 2EEHE OV LD THBZPAES %
ARG —IRETH L, HCOBPRERST APMIELESN, —BHLAESFEEA L LEH D
PITL7z (1) o L2 L. 7RSSR TE BZPARS ICI BN R 2D 5720, BIEZTFHRIEE: % F
HLTZPADRKREEERITIZLICL 2, TTIRZPADET I JBREFIDUELZP4% 2 — F T2 85T
DEBIZEH LTS (2) OT, 4ECHEREANI ¥ —CHARL, ) aY EF ¥ FZPADKER % 7
o720 BHIL, CORBEERBICHRE LT, EEMICRIZTTHBC OV TIRET L,

[BE] 75505 cDNA 5475 ) -4 57ZP4% 21— F¥5#EEFEPCRYEVC/U—=V 5 LD
b, ZPADEEF Z2ELDNA (596°— ) 2 BB 5 —pMAL (DX ¥ —i3, ABEEHE
DNV —AREROE L EMEHE L OMEEHEYELT %) OKpn [ /BamH 1 %44 McEAL,
KW (JM109) 2R EERL 72, HihR 2 ) —= V712, BT o=—%¥y s 7y 7L, BHEY
DZPABREFEAS N TN B L%, ZPADRRINE) 2 u—F Viifkk vz Western  blotting %
KL DRRL, KEHE (1) vy b) 0%, IPTG T ZPABREOEALFEL, £EK. V)V VT
—ABIUBERLEICEL ), WHREHERL 2, 10,000gT:&E.LLA-EEEZ, MBP L7 30— 08
MEALZTIO-ZAAFAEZ2TT, 10mMOT IV — A THERTAEA0HE LB, ZOLHICE
ENDYIVESFYIZPAE 2mg Tholz, EHEIX., VIV EF ¥ FZPA(BHEE100, g/[H/IT)
T, T T7EA Y NEET Vanvy b ERCHRHBRE (FE 2.5Kg) 4DLIC S L, A% CHE D
MR EARTEET Yoy b ETES L. & 512 2 HM% X h booster injection % 3 4T o7, *HED K
B(4) ik, KBHEARTHEVVE —AAEEE (MBP) 0 &% FRICSREIESL 72,
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(@) FFEX—F— (Mr X 103)

130 |ows || =

75 |~ "j: | [ =~ (b) KEG# S 1 +£— » (CBB %)

50 g (€) ®/ 70 —FVHHIC L2 ) T¥ EF > FZPADK I
- b~ (Western blotting)

27| :‘: (d) ¥ ) 3 > ¥J > } ZP4 (CBB %:4)

17 | - )

— X Jar¥s v hZP4&EHE D SDS-PAGE

@ (b © @)

A Bk Mg nativeZP4 % 3 — 7 1 » # L7z ELISAMEIC & 0 15 L7 BiboosterL b 438 %. PMS
501U 248BH OMBT2 BE TFTHE L, & HIC48R#%IC L DR A 175 72,

(BREEF] pMAL KX VELEEN D)3 v EF v FEAK L. Western blotting #i2 % ), MBP
LOMEEAKL LTOHTEGE,400%55 Lz (B-0)o /27 I0—245 ATHLRKEFES., AL
66,4000 FEHENY FER L (Bd) o 2DV IYEF Y MNZPAR RRICHET 2 L Hith 254 &
. Yififfiidnative ZPA% i L /2L & LIZIZAHD1:6,400TH o 72 Pukflids, & IEL 726, M
MIZ bET U ERRRET Lice EOMBPO A% L BICIE, S0 L) RETEED SRR
272 KEWXXVMBORRE (2 I0) IR LEFSEL RS, EBRE 4I8) ORRICITE
HRASHEN. LD o720 IR OMMBRE TR, VI Y EF ¥ MZPAGRERII BWT., REIEOK IR K
BSL TV, Z201IEPIE, SR EDOBICH O PR ER 2P o7z, T2 EBRBORROIN BT B
YR L L, EEHRETRET 5L, BHTO AHEDORES B bz, LEOKRL Y, VarvE
7Y MPAEBER, RETHROBVRE 775 VL LTUSHTE L EZ LN,

[3ZHk]
1 Hasegawa, A., Koyama, K., Inoue, M., Takemura, T. and Isojima, S. (1990) Antifertility
effect of active immunization with ZP4 glycoprotein family of porcine zona pellucida in

hamsters. J. Reprod.Immunol. 22: 190-210.

2 BERINES, #HExr0&, FED, BEE= (1992) 7% BHEHEAE (ZP4) 07 3/ BES|
IZ2oWT  FHREIREEE 9(1):47-48.
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An attempt to sudcloning of embryonic stem cell

BHEER, FHTE—. BAES. EFEH. A%
Nobuo KAMADA, Kouichi JISHAGE, Hiroshi SUZUKI, Tatsuya MIYAI, Manabu TANIGAWA
o L B 3K (k) B B R B AR

Preclinical and Drug Engineering Research Lab.

Chugai Pharmaceutical Co,LTD.

B : ESHIla R, EEFRE~-Y ROEHOAZS ., ML ET 2HAMM L
LTBHE&ERhTVE, Libl, COMMREBICLDKRMREEL D, BBV
REEREARCITRE, TOHBRIEBENE LIEBREZFEORAEREERGZ Vo T 1o,
ESHlalk O BT ORIk, b2BFORERBE BT, ROERETHAK, #
Bearovicid, vy 2ABFRaEFABSE 27— —RBRELTHAVWS L L T, LI
F(Leukemia Inhibitory Factor)iR/MZHM T EST 2LUA. ROFERIEFEHRERER
BILTBOYF., HRZEOMBMEEOBBIKETSLIABREV, 2T, AXR
KBWTE. ESHBEEKOBERY 7 /u—=v 7EOMRBLEEHNLLT, WS 2DDF
BE2R3-OTCHET %,

Hig: BRI, $RTHEIEH Itk -> THIL S W ESHEE. A-1BRZEMHAL 7o
R FLIFRMSCMERZ 2 H WV, =4 b4 v YAB LAy 2BFHREFHRBELT
FToto T 1. BEHRBRIEET oo ¥ 7 v —=vs7EELTR, UTFTD320%
HExEfTote 1.¥E9 27 v 7 P 7Ty v-EDTAREEC X v B —#Ifd & L7CESHENE %,
BIYEMETCcrA47uev=1v——%2A0VT, HEOFEIN K., XKF. FEKEB X
CoBHERAR GBREA2ELTCVALOIREIN LK, ThENH100ME OESH A% 24X
D247 - beBLEBEATEEZHBLL, MBOMBIRE ST VWERTSI 70T
L— b, 60mmy v+ — VI LBATHEELL, I.0ME: 60nmmy + — L THEL CESH
Ba kB — M A L U 7. 15-4553 1. 4 v+ a2 ~— % —f (37°C. 5%C02 in air) THE L.
Y —VEREZELALESHBSLUEBRPCERL COVIESHRBIS T THREL 7o
ROBREBICIR, ThZhoESHazH @i, BE®R., v+ —vECEELLHER
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ERBELLDOB Y+ —VEIECEELAMBEOAEZEEL, BEBRPCEHEL TWIM
FEEBLALDORFERELTCVWIMBOSEEE LI, COBEZHERBICTV. it
RETEBE LA, M. av=—FEy 277y FHE: ESHE%260mD ¥+ — L IIc5x10'@IBEREL C
o, BILEMETTHEL, PEACEELEbhsan=—%EFL,

96X D2 A4 /707 v— b LECcH-MIELLALE UROIA 70T L— b TEELHE
L., fIlEOHBIc bR VERNT A 272l L—Fb, 60mny +— LV ICB LEE THEERL K,
ESHfAOFMIR, ¥y 7 /e —= Vv /RiROEERBAEAMEE T 2MBOHAB L UKEHA
KB 20LEBOREICL » TIT» Fo

R Ev 27 v 7HETR, Y770 -2V VHIOEUEEDOE S MBI TH - 72D
L. REZEB LAE&10-16%. FERE TIR0-16%. 2BHBRBBIEREEZE LTV
bOEERLALEA-51%E Y T 70 —= Vv 7O BRRBD SN - o, 2BEES
BOREEZELTVWALOEZREJLABALBVTR, WAXBOREBEKEZE T2
BECHERINY, RBEARPHEROBEECRBLLTWE L2 BT EIRETH -
foo $f. LBELBOVWTR, Y7270 —= v VHOEUEEKDOE S #530-48%TdH - 72 D
e L, HEMRE TR U-02%B X EBEMAB TIR24-46%E, ST T I —=v T
DHRBREBDONLBD ot 2 B8=2—-FEy 27 9 7HETR, E2MEADE A I48%D 5 4
vhOIRENIKIEE T LELAkI>Dan=—%29% T o0 —=v S UiciER, 68-
BEDIEMEEREF T 2354 v 2 BBI LW TEL, BB, BEEBICLZ{LEORMA
B, 2TCTOERRXIEBVWT, 9770 —= Vv SRR CHERZELZRDRE D oo LD
BRELD., FEBREKBETCRaIn=—VFEy 279 7EBBOHBENTHSZ T EBASH
e, % Eb. XVBERY T I/ 0 —= Vv SEOHRBLBETH B EEX B,

X #k

DR HE. 8H #: =y 2HEEBRHERcHRXT 2EBMRI+ 2 SEEOEH

Jpn J Anim Reprod 1991;37(1):37-43

2)Robertson EJ:Embryo-derived stem cell lines.In:Teratocarinomas and
Embryonic Stem Cells.A Practical Approach(Robertson EJ ed.), IRL Press, Oxford.
1987;71-112
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The attempt of an establishment of embryonic stem cells

from bovine embryos fertilized in vitro

OfRHE 74 - W 7E8 - MR - 88 BES - B U

Hiroshi INAGAKI, Zae Young RY0O, Eri INAIZUMI
Qian Xiao QIAO, Shichiro SUGAWARA

REEKRFREZRHMEMBFHE

Laboratory of Animal Reproduction, Faculity of Agriculture
Tohoku University, Sendai

(HA) ESHIAE (BSC) OB LX< T AV THEINTLUR, xREHTHRALNTNS
MR EERLETREIVZSoZBDEEWL, 2BV TH, IEAS P R Streichenko
S5V DW|ENASNEIBMBEMIETICEWEZS TRV, ULMLESHMIEZEIZ—ED
BETHILEERSTENE, WAHYORBEBEF LENFECBITLEEREECHLICHE
TEHRRNABBETORRECORBOMY, BLUKHEOMEZMTTS LY, &
DREEZORNEEZBHTIZDOBROENRFEERD DS, £ESHICHE KT EMN
ETRVHREAEAL, TheBHE T LCX0FATEEOMEHNRERS, X
SIZFORBENEMRINFATITHINEIRELXRICEVESHE B ROBAEZMEHTE S,
LR THIAMEOBVWEEOEANAETHD., TOHEIFRIIHEARINS DO TH
ATE%, £/-8F. BMEABEMEL S OESHOM Y NREI NN, ZoMBITE
BERNTORREARKIEIHIBELZEAEEFTORREBEENLOLND LN ATERBEOFN
MRS EEYU L EZ2E>TWS, LR THEDEEAIRCMA., INEHEDOE
EREHVWELEZRAAZ,

(HiE] 74— F—LAY—-EL T AMFRMEITMBE, J-RRraEFmE,. SToM M.
S1/m220%0 fid (Dr. David Williams, Howar Hughes Medical -Institute, Indiana University
Medical school) ZH W/, ¥ X RIFBRMEEM I XML IR IAM6H I DO RRFEZA W, BWIiE®
WX ORBL &, R ARHME MR RG 1 » AR 2R WS T Z 6 84 F R
ERIBRIAETHELR, STOMMIZE FLIFR2RBTA S AIRZ2EALZMEEKT,
SI/m220 /0 B 13 A4S & Blstee | N FERBTATIAIR2HEALEMEKTHD, b5
O EEAN L GRIEKRZEHBERPIETR) AS5EHWE., MEOARIEELZ XHEG
4000~5000radDEH E XY YA P VABICKDITR > 7. BBIXT NTI0RFCSTH M
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DMEM®D 5 #1T37.5°C, 5%C0., A EREHTOA > FaN—4 —Tirikoi,
AR, RRME R, BB E T s -V -l EORERCHKRA L. Zh
SIZIER?Y 5 OFFEICHECTHEERZITRY, BEZIHEORERZ AWz, EEKRE
fa & i R AR IR 0. 5% T O F —PUEE AR ERYy T 4 Ko TEHSEZREL., B
MR EDE T THERELE, EEIZ20%FCS, 0.1nM 2-A N AT Ty ) =), X7
LAy REsw, JESHHET I BEK (Gibco) . BL10%. u. /mé nLIF (Amard) ZRM L 7=
BN — 2 ODMEME B B, 37.5C, 5%C0., 95%EREBTFTOAL > FarR—-%—-T
fTizo o, WHISHITASKE B ICiT oW, MR MY T D ABELZEFYESY —Fa
—TIEXBBECLDITRS 2,
BONESCREMBEERLF )1 BUABICLOMMEDFEZTRo T, AERTIE all-
transLF /1 VB (Sigma) Z2H B W2, 99%T 4 J — )L I3 IXI0'MBEEZ A MYy VIR
BEL, HHOBBECRDIEIODIHBRTEHBRR L, EIMSLVF /A BERET
DZEHT. VF /A CBEZTELRVIONFCSIRMIMEMT X < %6 L. DIEBFFRO K TR &
L7

(R RBROT7 4 —F - LAY —~NOEZFRITY ARFREFEMETI9/23. FHhF
BRHESERIRE T24/39THo ke TNHDD BRTH D26 TESCHRM AT SN, 1DITBH
BEEAXTHD., MOIDBILERBREARETH >, TRV TRH24RBANICHE
HELIERKRBEMNSEHEONZDBOTH>72, THHESCHEMMIL, #25~35mD /N DI
TYTADESHMBEO LS CEWHRLCEZFDREZREEZR > TVWERZBEERET. LK
HRTERPETHEINTVSDOLHKRLBEBENFREKHEZRLZ, UM LESMAIIRE
AR & BEBOIICEML TWED T, FNH0OXH 2T 57D E 3 5385 I/
DHET4—F— ETHEELUESCEMBEEOBBHEHE (KX, KR, Z0OMER)

ZEE L, TOREFRBENEEMEIZH50~85mOREZHFDODRBMOMBTH D . ESCE
M OK22EL L KREL, MIRECEZ<OBENAFEEL TWROR Mo/, Lizd-
TIDEIRHBENEBOENAS., BoNAESCRABIIEENAKREMBE IR LZS2M
fTHsEHE L., TEINSOMBIEILF ) 1 BRI I 0 0% K AR L~ o 2
fbnBEa Nz, BENICELLEZDBIZ., BHERBMASLF /A CBEZRBRELTHIO
R EMRL .

7B, STOMIMEB X OSI/m220MIEIC DWW TIRERT TH 5.

{SCHR)

1)Evans, M. J. & Kaufman, M. H. (1981) . Establishment in culture of pluripotential
cells from mouse embryos. Nature, 292, 154-156

2VIER A0 W fEEE. BELR. EAREZ (1991). AN 20T 0 B/l
LW5E, WA FFEEE, 8.27-33.

3)Strelchenko, N., Saito, S. & Niemann, H. (1991). Towards the establishment of bovine
embryonic stem cells. Theriogenology, 35, 274

4)Matui, Y., Zsebo, K. M., Hogan, B. L. M. (1992).Derivation of pluripotential embrionic
stem cells from primordial germ cells in culture.Cell, 70, 841-847
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Mitochondrial distribution in mouse oocytes and embryos

Offhe B -HH HE— %KE BEEX- P Hih-F RE

Takashi TOKURA, Yoichi NODA, Yasuo GOTO,
Takahiro NAKAYAMA, Takahide MORI

FEHARFEFER AR FERFHE
BEEMRFERS AR ZEHE"

Department of Gynecology and Obstetrics, Kyoto University Faculty of Medicine
Department of Obstetrics and Gynecology, Shiga University of Medical Science*

[ H# ) X TD living cells i Tenergy metabolism OHULMIEE]%$H - TW 5 mitochondria (%, X
ORI, MEE o MO LG L T, ZOREPHHEELIHTNAT EHRESNTAY
PRFAARIC FA W T b meiosis DEHAIC mitochodria %5 perinuclear region ~NEh L, Z Dk iiEEA D BARICE
FHTENMESNTNEY Lo LASSCALOoREROTRG, MIREALOH M % W H Bz L
IC3 &9, mitochondria BSHIIZAM & & biIcAHEREE DL S IKELSE200%, R E > TR
B L e G150, RBFE T3, HIRIE M mitochondria O 4> fihs il A & fic LokicZLL T
WL DOD»EEONITT B2, GV stage 5 2-cell stage T TO < RIFRTMRERH VT, in vivoilBiF 5
mitochondria ® 37 DZ L% fluorescence microscope % Fl\ THRHEHICHKET L7co BITin vitro THEEI
Nic< v 2Bic B 1 5 mitochondria D737 & KET L 7o

[ 75 1(1)ICR %= ¥ % & HMG KU hCG i TEIFIMAEE L 7o88, < v 2 IR OMERERAICIRIN L,
mitochondria % 5 I 43 5 Rhodamine 123 (10 #g/ml) i TH{AGE L /2%, mitochondria ® 43 7
JERE% fluorescent microscopy (& TEIEK L7z (2)hCG 17-18 h HRICERIP L /- i %2 BWW il ch5#& L, hCG
35, 40, 50 h %I fluorescence microscope I CTREIBEDEE 1T\, vivo B & HE#ET L 72o (3)hCG 17-18h
BITERIP L 72 h % BWW # i Superoxide dismutase (SOD; 200 #g/ml) & % (3 Thioredoxin (TRX ;

500 #g/ml) Z AN L 72 B MRTHEE L, (2) LRIBRDOBET £1T - 720

(#3190, MRiCi1) 5 mitochondria D AHEAERIRD 3EUCHIAT & 72, DO BAIKBENICHEZFCAHT
% Homogeneous (H) pattern, #EA~DEHHR 5015 Perinuclear accumulation (PA) pattern &
UHIBE N TOEENEN S Aggregation (Agg) pattern TH 5, vivo » SENNEZROINK VIR TIE,
mitochondria DA E I hCG 5% DB & dtic, LITD & S b Lz, 47405 hCG F5H1IE H
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pattern, hCG %5 8-9h #% (3 PA pattern, hCG #5-10-14h % (3B ' H pattern, hCG #:5-24 & ¥ 31-32h
%IZEUPA pattern #7r L7z, 2§ T3, hCG 5 35h % T Agg pattern, hCG#540h#% TH
pattern, hCG #%5.48h# T PA pattern 27~ L7, vitro THEIN/ZMTIE, hCG K5 35h % T Agg
pattern 275 L7-% %, mitochondria D DMAIEEEIREAL L Eh - 7o TRX ©SOD 2N L7 B TRES
Nt BT, vivo & ERRD AR REDE( LD SN i,

[ 5% 1 LI LD RS © mitochondria (FHIKE NIV T, MEAEMICHKE L TEABRL TH5H T L3l
&1 571, X mitochondria 2SHE AN 2 BEIT 5 &3, MlANRICE - THHETH B T EMWREEINTS
IR B SN B MF L FBSE mitochondria ODBEIHHE S NiclcdITET B EEX ST

[ >k 1
1) Johnson, L.V., Walsh, M.L. and Chen, L.B.: Localization of mitochondria in living cells
with rhodamine 123. Proc. Natl. Acad. Sci. USA. 1980; 77 (2) : 990—994.

2) Van Blerkom, J. and Runner, M.N.: Mitochondrial reorganization during resumption of

arrested meiosis in the mouse oocyte. Amer. J. Anat. 1984 ; 171: 335—355.
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Calcium Transients in Mouse Oocytes Injected with Sendai Virus

¥ & %" - John Carroll*’ - David Whittingham 2’ - g% "

1) REBXKXKFHR AW EP. Nodai Research Institute,

Tokyo University of Agriculture

2) MRC Experimental Embryology and Teratology Unit, UK

[E®] NS4 vInzoFoA v2ofBcdses ¥4 9402 (HVJ) i,
BOMRBEEERTZEBMON T2, COMBE2AMATZZEICLD, BATHY
BB sRBEBTEE 2ot RETE. BERTEIN~ 0 KM &ML K
BRECEACAVWGNTWS, LUl Vv FA4A 94V ZESESHBERAE IR I L
TEDEI uREBERETHLPEDLTRASHMCIAT LRV, 22T, KER T
BUHADANZETIZRZERCEBL LSS, FHBEENC DL > L
WEBZOPERITLED ELK,

(] e B% 3 F1 (CSTBLXCBA)Y 7 2 & ALy, KRZMHINE 4-6 BE oM BE
BRORAE LhCG R 54 16 MMM Ic, £/, 2HMMAMKIZI6 -8 BB 4 2 - AR BINAE
EREL CHEXZE LDCGRE#®40-2BEEIC, ThEhBR U, 2o X4 9412
iy S000HAUWFAE L cEAL, 15-60nlz vy 2PF BB L, WFORE, 740
Z20EA, MRESLIUCHBRKOBESOBFEMBFEIZ. EH OBKBHEEBFCEL CEH
Ulco SRMIRERC " n@lEICIE, Ca» raFich B Td Bindo-1 EH L, 9,
BRF % 50 uM o indo-1& 0.02% o pluronic F-127% 4 &M 2 =, 37°C T60 S ER L
o BTy WFE3TPCLRolcF v+ v —HNOM2BFoy 7hicB L, %HKEEL
BELUCHIBERET CCHERBELT o T0%, BT 50 HKEE90 5/
i P 7= v photomultiplier tubeliz THIE L, UMACsystem 2 fil: 2 v F a2 — 2 — I THRES
K UL 72
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[(BR] M2 HRAEOMBEES X CHRED 2 IR THEFMBRE L2 44 94
WAZEORZBPCHAEIELHFEATIE, WThbEROFFRCa* 0EHBRAD 5
hico TabLRERTHEIIOGLDRNCIHFHC 0F LWL EABED SN, Z0#H0
1-203 B BBDOE—- 2V ERL, —BERECR-L, MAMRA L, 2<0BE&Z0E
BRIBEIhl, RUT, HERTRICOMCERNZ LAMNS-10EBOES hi,
—Hs BV HA VA NZEEL GACLRREIFNC EHSED 5h (Fig. 1)
IoCEEIE, BRELLE VXA VA NVZOBRICEKEL CHBAXTIEMETR LIz, £
Iz, WCGHRENRSKHBBCRIMULMTF TR, C* 0 XH MBI x2BEABED S h
o THHDRRDPL, B FATANIDBBIEA L CHFHREORA 25 &
U, ARPEWRFHACL»OWMABEC BN EE L SN,

1.9 11.8 21.8 31.8 41.8 51.8 61.8 71.0
Time (min)
Fig.1. Calcium transients in mouse oocytes injected with HV]

[3X Bk
1) Kono T., Kwon O.Y. and T. NAKAHARA, Development of enucleated mouse oocytes
reconstituted with embryonic nuclei. J Reprod. Fertil. 93, 165-172, 1993.
2) McCormack J. and P. Cobboli P, Cellular calcium, The practical approach series. IRL press, 1992.
3) Carroll J. and K. Swann, Spontaneous cytosolic calcium oscillation drived by inositol triphoshate

occur during in vitro maturation of mouse cocytes. J. Biol. Chem. 267, 11196-11201, 1992.
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Effect of leukemia inhibitory factor (LIF) on the attachment of mouse embryos

in vitro and development to young in vivo

O/NHEHT - AT - A=
Satoshi ODAGAKI, Yoko KATO, Yukio TSUNODA

THERFRAMEEZHE

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

B : 4, WIABYIHROBAREICRITTRERTFOXENZHBFTIN TS, leukenia
inhibitory factor (LIF)i3, ESHERIDAEAMEIT 2ER %>V A b4 v O—HT, &b, I
DERICIZZOLIF OFBLWATHZ ZENHASNEE 51D, i, ROBNEERICLIF 25
mesE, BHENSORBELT 1 v Y 2 KANOEEREM LI EIHRDOH 5 LbEETh
TW3?., 22T, XEBRTIIOSEERICHNT 240607 (FCS) LLIF ORENROBLRE S
CIEERICRIZTHEL S ICQLIF OFEENDEANBHIRDEFZEICKITTHEICOVWTH
Ll ik, HARERI2HEOLIF 2HVTHRIT L.

FEE AR U 7 8 MEREHARR IS, CD-1% D < 7 R 148k R TPMSGEhCG %4 5 U9 S HEENE S
L7tk [FRKEEE AL B ThCE HBE%BT~69REH H ICM2K TIRE S &5 NCFE %35 U TR L 7-.
OFEWM LRI 1 HBW0IF10% DFCS 7z, 10°UdH 3010 310*0/ml DOLIF Z2#00 L 72M16 #%=FH W T
BOEEE L, £XED D5 %00, IDNEXDK[MHETITCTHEREL, BHHISORBET 1 v ¥V 2B
ENOBEETER L. Q8 MR E104U/nl OLIF 24500 L7MI6 &% H VB, RE
R & IR A~FE A U 7o iR % 3 X 10*UDLIF KR EFIBiEiR~ Y XOFE~BME L. Bk, av b
oO—J)bE LTI, 10ul OFNVNy aZEtha — 7 IVEEEIR OMEW 2 FEREICEA L.

KR : OTlable 11, FWRICHEMNT ALIF OREVSROBRERL S MICEERICKITTHEICOL
Trlte. ROBEHRIZBOLIF %210° U/nlEsn L 7S & I BWVENE S 1 i b O DHIXICKZE T A
SNtz Fi, T4 v V2 BEEANOEERIIFCS BHRIMX TR 0 ~6¥EBDTEWVETH - /-
AN, FCS ZHMe 2L HRICHML, FMBENS B3I TERT 2EANS SN ¥z,
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EL5DLIF #FVWAE4S, LIF 260075 2 Lok > THEERNEEICHEM L1z (36~49% vs

58~90%). @QHEEREDLIF ORI OETEERISVELRIZI B - 720, BHEICLIF %
FEBICEBEEAT S E T bo— )L EHARTHEST 2MEENS LD SN (T~9% vs 18~21%). L
FOBRLD, HERKICLIF 20T 5 E74 v ¥ 2 EENOROEERL[ LI 20E0H 2
ERBO M EIE St i, BHEFRCEELIF 2 7EENEATZ LI DETFNOREN LRT
BHEMNH SN, SHBREABRPEELRELF LAKRFAITILENDHZLEEZ LN,

R

D

2)

Stewart,C.L., Kaspar,P., Brunet,L.J., Bhatt,H., Gadi, [., Kontgen, F. and Abbondanzo,
S.J. (1992) : Blastocyst implantation depends on maternal expression of
leukaemia inhibitory factor. Nature, 359, 76-79.

Robertson, S. A., Lavranos, T. and Seamark,R.F. (1990) : 1In vitro models of the
maternal-fetal interface. In Molecular and cellular immunobiology of thematernal-fetal
interface (Wegmann, T.G., Nisbet-Brown, E.and Gill, T.J. II., eds)pl91-206, Oxford

Univ. Press, New York.

Table 1. Effect of LIF on the development and the atachment of mouse 8-cell

embryos in vitro

LIF Concentrations of No.of embryos No. of blastocysts (%)
LIF(U/ml)  FCS(%) used developed hatched  attached
A 0 0 58 57( 98) 36(63) 2(6)
0 1 44 44(100) 33(75) 721
0 10 60 58( 97) 45(78) 16(36)
10° 10 57 57(100) 40(70) 23(58)
10* 10 59 59(100) 42(71) 30(71)
B 0 0 57 56( 98) 42(75) 0C 0)
0 1 50 33( 66) 21(64) 8(38)
0 10 58 56( 97) 47(84) 23(49)
103 10 58 46( 79) 20(43) 18(90)
10* 10 58 50( 86) 36(72) 32(89)
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On the length of the paternal and maternal chromosomes

in the mouse embryos at one - cell stage

# BE-BR #AR-EH B—
Hidenori MORI, Sayo ISHIO, Yoichi SHODA

RBAE BRER

Faculty of Agriculture, Ibaraki University

(Bf) an— Y vEBEERZAFRRFEOTY 2 TR, BRSZROBRE CERR S & CHTEE
FoEII, RAGRIEC &3 RAYEHERRBATHEREN B LRMONTVED , YHRETE.
Rb(6,15)1 Ald &RBEINTVB ux— Y VY REERAEGLZEASIIBI0ORT Y 2 2R LTV
35, BIOROERBE Y 2 LORER Lo CHONBE~T oYY ATR, CDF1wv 22
DR BVT, BFBBEIVCEFROBORBD SN icd, 1 MIRBRICST 28EB~T 0
By 2O TRAKSTZRA TV S, | HRPECRBEIBEROZBAXAL CHETES
Ay BHFHREFFHROBREHUET 3G TEFHRORAGIITHRCHAME . B
BBV, ] TETHRENTVE2Y, ZCTHAERTR, CO&S BRAKEDBVERRT 5
O BTlogBzox— Y vEEER2 S EBRFOMYY 22FA L, BERETROGEL LR
L7,

(FE) dd yROBE#ME~<Y 2ICPMSGE hCG (440.21U/B.¥.8) %4 8RB TESE L,
hCGEEREb K-V vHEEL2 S ERFOBIORMEY 2 LRIBES R, I hCGH
H5#% 1 7B, SIEMRBREER, RF7 0tk v+Er 7325 (0.0418/ul) HiN
OM16EHIT]1 2~ 1 A BERIEEE L 7o, KRB 1 5%XFCSMO. 9% 2 vEFr Y Y 24T
1 03T - foo RBEABERRZ, EHOY OWIEREE « ZREBRBEREVIEH L, F29RaE, B
HBRERIAYRAERIY, HTHROBB LN FHROBBORABEELFHAL 1o, REOKEEL
VBN EAEER, BROERRBFSu— Vv REEREAGOES2 100 & UTHIEL,

#®At L,

(W) 1HRBKROREER B2 - 1 IKRLi, ux— Y vRIgEEREGE (RAD 2R
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HWPHEOEBICHE L, BERAERRTVIITHROBE TR, RAKOBMN L VEANR
BTehdRBOLNT, RAKERILKT 5720, BMORKS 1 060 | MHEORAEE
LVEBLNHTFHE, HTHROPRAGROVHHEMEEE - 21/R L, 1 0FLTRBVTHT
HROREENRE L, PHREMTRNE~200ERBD oNT, L LELXOREEORNORERE
B BB IVRE - TV,

PDEo#RsLy., 1MRMKEOBEIZGRRLAETRMOZENRD >N FEe, B0 vk
MU THROPBETH S LABRINT,

N\
(/__ ? 4.7 8% N raternal chromosone
/ \ i ‘ : / Maternal chromosoms
=N Y V= s -
=2
\ ~ > \ \ \ \ \ I
> N EN B N BN N
2 N BN (N BN BN PN BN BN BN |
:o.. § § § § \ % :
O § .:% ﬁ;§ N 5;% N [ *-§
N N | N [ N N [N
\ :L\ m&ll;a N P : Il'fllza\
e )HH QI RN BN BN RN B BN B B |
Q 1 2 8 4 5 6 ¥ 8 = 10
VIV ttey iy, Sample No.
Fig.1. A chromosome preparation of Fig.2. Comparison of the length of
a mouse embryo at 1-cell stage and paternal (N ) and maternal ( EER )
its karyotype. chromosome.
Arrow shows translocatoin chromosome.
(i)

1) Gropp, A. and Winking, H.(1981) : Robertsonian translocation: cytology, meiosis,
segregation patterns and biological consequences of heterozygosity. In Biology of the
House Mouse, Berry, R. J.(ed.), Academic Press, London, P.141-181.

2) katoh, M. and Tanaka, N.(1980) : Relationship between chromosome aberrations in the
first-cleavage metaphases and unscheduled DNA synthesis following paternal MMS
treatment. Jpn. J. Genetics, 55, 55-65.

3) Mikamo, K. and Kamiguchi, Y.(1983) : Primary incidences of spontaneous chromosomal
anomalies and their origins and causal mechanisms in the chinese hamster. Mutation Res.
108, 265-278.

4) EHME, LOBKREK(1985) @ SNFOREEREIERE, ” Yooy sy vERT= TV
SRIREE/\Mife, ¥k, P.82-89.
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Quantitative analysis of mRNA in embryos

by reverse transcription-polymerase chain reaction

HE &, R B, Ras=

Yutaka MORITA, Osamu TSUTSUMI, Yuji TAKETANI

RRAKFEFADERGAR 21 E

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

CH#9] RT-PCR (reverse transcription-polymerase chain reaction) #ik, WizEER W L5 mRNAD & D
cONAG L E PCRiE & 2 Ml B b e SR IG AR AT, B O mRNAR BT T2 HkE LT, S HIK LS FIA
BNO0HD. Ele, FEOISHICLD , MR ERLT 2 L0 IRABEERENHR E DM, B TH
BARTHIUMERZ MBI E L e BERThETHLhTH Y., H4 ik, Y AYMERERECET

YE#RX1E& (GLUTL) nRNAQEEBHIBIT ¥ RALOTHET S .
(#i%] 6~10:84B6C3F1ME~ v A % PMS SBALZ & hCG SELHL % W
THEAE R, FR#ETY A LTREE, BHELOED 5
Nicb D% FZBRCHO . (6540, 88IFHIL I 2 h 2 h2KRa
e, faite, SVERWLFELDERML . W OHIEI00E &
D, oligo (dT) cellulose micro spin culumn® fl\polyA* RNA%
fiit U, reverse transcriptaselc & 0 ¥#EE L T—484 cDNA% &
BUfze 20 cDNARBERIE LT, v ¥ A GLUTL cDNAD361 bp% #i
5E$ Hprimer® FIWTPCRE R Z ey, GLUTI mRNADRH % R 7.
o, PCREYMORIGHFRIEGFIREER Y AV TRET L .
mRNADE B X internal standard LT, GLUT1 mRNADHE®
Tele R RNA CGRIRIWC poly AYEE®RAH L, micro culumniCiR
dh3) 2RV, —EREHEHOKE 100/ x Tpoly A* RNA #
HHRE, BIZFHERRKCITY, BHOVMMEHRORKREDR
(361 bp@#AIR) % internal standarddisRDE R (308 bpd$E
) THIEL THEL & (Fig. 1) . MIBRISE, EENEHRM
BEICHEML TO2EGE A, ERBERHIEL TTo 2.

-142~—

internal standard
RNA (10°copies)

micro spin culumn

poly A*RNA

RT-PCR (35cycles)
32p primer

PCR product
361bp and 308bp

electrophoresis
2% agalose gel

BAS 2000

Fig.1 ~ v AHEC B 5
ERH RT-PCROFRHE
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(R3] 2HIMEIT , TRIE OB B VT, priner THE S 2361 bpDHIFREFHESHh, ZOEHOHF
IREEZC & DL A R — Uik, GLUTI R TH - . FAIEL008 & —EE D internal standard& )RR
Y U 2zpolyAt RNAR ERFEFIR L CEIEFIHIERITo 2 25, GLUTIR L Cinternal standarddWihicss
WTh, 1L/16 F#RE TOMAK BT, EDRL OMCERENZED Shic. 2HIINE K L IR 81
2GLUTL mRNAD SR B % Luikigad 9 5 & (Fig. 2) , MBFICHNX fzinternal standardHi3E @ EMIKIIEFET
HBH0Ww L, PRI GLUT] mRNAFSEOEWE 2HIIAHIIEL D bIETCHRBCRFAL T0 B Z AR hiz.
BAEDFERE S D h X LITOENREYERFHET 2 &, AETR 2MAGKEO1E0RFELED L (Fig.d) .

GLUT1 internal standard
primer RNA primer
/-—*\——-\ /—4\———\

2-cell blastocysts 2-cell blastocysts 120 |
B %100j

Ss
% g 80‘_1
| CE 607
- Jo ]
G2 40-
K ]

o
= 201
0 -

1 2 3 4 2-cell blastocyst
Fig. 2 ¥t % L O internal standardiiRDPCREEH Fig.3 2HUfQHARE, BAFEDGLUTL mRNA
MWEECHN % 7zinternal standarddROEMIIZIERETH internal standard RNAHISR D EHE T
50wxt L (lane 3,4) , #IHIE GLUT1 mRNAHESR @ EEHLE MWMIELTHELE. (mean+SD, n=8)
JARTHRBERIEL TS (lane 1,2) .

[#%]

BARINET, TYAYMERBCHED CLUTIORREME B LRV THTL TE LV 2 M, SEOKE
Bk, CLUTIOZEIRMIMMPERE L XV TCHIEEZT TOEZEE2RTLOTH Y, BREBFW B DRI Ak
REFR SR Y MNT 2 ECEERMR L EXOND . ke, 2o~y AR R HE & T 5 ERORT-PCRIER,
TFLEND WA LA S O UL BB R OB RNAD IR , BEREC OED THRALAETH D , SR OIEH b PRFT
&%,

(EErR]
1)Morita,Y., Tsutsumi,O., Hosoya, l., Taketani,Y., Oka,Y. and Kato,T. (1992). Expression and

possible function of glucose transporter protein GLUT! during preimplantation mouse development
from oocytes to blastocysts. Biochem. Biophys. Res. Commun., 188, 8~15.

QFH B, 17 M, HeEE, Raf=, KEEE, mEEEZ (1992). I/09=232v7ay7q vy
HEWC & D~ U AN O ¥EEX & O fRYT, WILIREEE, 9(1) , 107~108.
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< U R FE KA IR O M B2 W

Sex identification of mouse preimplantation

embryos using PCR method and micromanipulation

ORFLbR - EH B-MT BW-HFL £ -ARBE-F) &

Tomone YANO, Yutaka SASABE, Naoki TAKESHITA,
Susumu KATAYAMA, Harumi KUBO, Shun HIRAKAWA

HIARLE SHE 1 AR AR

Ist Department of Obstetrics and Gynecology.Toho University, School of Medicine

[ B ] thAA 2R AT DRI AR BTIRRIC N 3 B BAEZFTAEIC L, micromanipulation i€ &0 BRICEEE%E
I Z ICEIER % biopsy T2 HEMHELINDDH B, T, MEDDNADLG B E T AEFIZEREMT
PEIE$ 5 T & HSETREZS polymerase chain reaction (PCR) " OREBIC LD ERMAIKEZ B THE
EHEROZMICPCREZIEATARANBNEINTVEY A4, £ F DREROKEBBHERIZ
WIDHLEBEMNE LT, v RDEAZRBICIDBONERMNBEZ BT dual PCR FEiIc k5%
B2 BT DR BEME 2 HRES Lic,

[ ) YReadsER0WES & LT Sry BEF %, %7 internal control & LT myogeninZfEf L7z,
BHYDDNAFRFIDOHEIEIZ 14D primer £V 5 single PCREEE 2 M0 primer Z A 3 dual
PCRIEZANTIT 72 STy BLWmyogenin BRIEEF E N ENICH LT outer BLY inner D 24D pri-
mer ZE8 L7:, Single PCR{: T2 outer primer & AU T, AT reaction buffer(l0mM Tris-
HCI pH 8.9, 15mM MgCl,, 80mM KC1, 5004g/ml BSA, 0.1% sodium cholate, 0.1% Triton X-
100) . Zh 2 200 MD dNTPs . £481Z2 4 20 pmol @ primer , 3L 2.5UD Thermus thermo-
philus DNA polymerase % & ¢p reaction mixture Z51%Z PCR (denaturation 94'C 30%), annealing
60C 307, extension 72C 60 DT 30[E ) 17 -7, Dual PCRI3 single PCRA T 10 1l DHEIEEY
ZZNZND inner primer & 5&p reaction mixture ZA#17z tube iICHSHN L PCRZ 30 B T Lic, HiEK
TH. 59 B tubenr S 5ul DHMIFEWAEES L. 6% polyacrylamide gel IC TESKIKEIR, ethidium
bromide THE U THEBEW EHR Lic. MO CHEB LU~ Y ZBHRH L O M L/ genomic DNA
T BGEAR Lotk E A TPCREZFTL, single 8X U dual PCRIEDHEBRE Z LB L7z, 85 10
Higg D Crj ;CD-1(ICR) g~ v RiZ, 5IUDPMS LT 5IUD hCG % 48 RefHif]fa THREARES U TEHE
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SPALEE 2 4TU, hCOIEHE 14 REICIT R L. TYH mediumic THIFEE U7 B LA T TR
UZco BEXE6R IR ICZIEIN % 100 uM EDTAJIWhitten's mediumic#% L. 37C, 5% CO, in airT
BEL, 4-, 8- BLU 16- MR AERE Uiz, 4- BLU 16-MEMAMIE. 0.5% pronase %1% 72
Whitten's medium™T 3 ~ 5 5% UCEAF LR ER, 2B EZHREE LTHO L, 4-MKHRKEO—E
(3 Catt-, Mgt+-free Whitten's medium T 30 5 L T2 N2 h 4 DOEFRICHEE U TR E Uiz, T 70
8- MIFAIRE L D EE S D H1E ic L 0 B—%IBR % biopsy L. atethd Lize & LOEREANIT =
— 713 -T0C TEH#EH, BEHIT 94 TO heating block Itk L. 20 AR L OARFEHED  deoxy-
ribonuclease 28 L TH5 P C RiC & 2 HIEEFT - 72,

[ %% ] Single PCR¥:T(3 genomic DNA 100 pg S THIECTX 745, dual PCRETIZ 10 pg ¥
TOMWEBMATEET, HEDNA T3 Sry 147 bp 5L myogenin 245 bp D 2 KD IR FEW 3, FT/MEDNA
Tlid myogenin 245 bp DA DEBEY MR E S iz, 4-BIU 16-MBIKE TR, £hFh24FF23
8 (96%) (HE121E, #1118 ) &5 XU 24 8 (100%) (HE 1148, # 1318 ) OHEFIHIENTEETH - 720 4- M
FEHARE & O 3B U 7o SIBR Tid 848 7918 (94%) THFIHIEMNTATEETSH O (HE 444, M 351 ) . 5MEiZ
BREABDIDHETE Lol BMEA T 21D 4- MELAEDIB1648 (76%) DIE T 4 8D EIBR
D BIA—F Uiz, Biopsy Ic & 0 872 60 B0 HBRMDS3H43ME (7126) TH M EATETH O (H18
8, ME25ME) ., 17EIFHERGETH >7o Dual PCRIFEIC L D BE—LIBRDMEFIHETTEET H - 7o
F7o. EBRD biopsy 2 S FIHIE T 8RMLUAN TR T3 %72 biopsy RO ZHIEREFHTICH
TEd B EBTE, dual PCRIEK L BERMEFNHEEZ L NGB TECENTRETH 5T EH8
R I .

[ et ]

1) R.K.Saiki. D.H. Gelfand. S. Stoffel, S.J. Scharf, R. Higuchi, G.T. Horn, K.B. Mullis and
H.A. Erlich: Primer-directed enzymatic amplification of DNA with a thermostable DN A
polymerase. Science 1988 ; 239: 487-491

2) MMorsy, L. Veeck, K. Takeuchi. G.D. Hodgen, R. Kaufmann and S.J. Beebe: Preclinical
models for human pre-embryo biopsy and genetic diagnosis, II. Polymerase chain reaction
amplification of deoxyribonucleic acid from single lymphoblasts and blastomeres with
mutation detection. Fertil. Steril., 1992; 57: 431-438

3) £WM B, & ME, BHF ¥, Mk FE, AL # AR B, GE xR BERIZE O
@D embryo biopsy iZICBE Y AHET. MIFLIIAEEE. 19925 9: 115-116
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biopsyikDFRET

Biopsy of Mouse Embryo Fertilized In Vitro as a Preclinical

Model for Human Preimplantation Diagnosis

£ & RF L b FEME - ABE - BH - AL £ - AREE - &

Yutaka SASABE, Tomone YANO, Yuji ABE,Hideyuki IKENAGA,
Akira USUI, Susumu KATAYAMA, Harumi KUBO, Shun HIRAKAWA

R RERZHE—ERGRAREEE

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

[ Bw ) fisE. RASREOESEERE URETHORIN &4 TFEWFHTEMBO DT LILLD @
(G B OERBIZWIOSTTEEL 18> T X te, 2 LT, £DHKRIGRICHG T, EBEE T Ve RO/ ERN
DR AT B, BRFZHTEHME Licbiopsy HCHADEHL LT, 1) BRBICEREZRISTNT
L. 2) BETLINCE LRI T 322 LD 286405 b b, SE~ Y RUENZIERE B 7 ERR
EFIC L DEERETZE R BRI E Lizbiopsy HEC DO THRES £4F 5 7o Biopsyikid. displacement !
BEUextrusioniE?® ICBIEEMZ 72 expul sion iE%E AU,

[ 5t ) a2kt s ICRRD< Y REANEED Y OFEICHE UTHRANRIEEIT - 7o 15 6 IR ICHERE
B A ERTE IEEZREEDA%1004M EDTANWhitten s medium
(WM)~F L. 5%CO; in air THEEEFT 7,

Micromanipulation : /\EHK80um, AEK15um, Seimlasis Li-EE
FRERy B IOEREER 458, WEKY 10um L7556 XD ICHHE Lz
biopsy BE Ry FZRI, MAHEEME T ICHEERAE <y b THREERE
#. biopsy Bt~y M T Cohend ¥ DEEICHE Ufz partial zona
dissection ZfT O BHHICHMEPREEDH 2/3DREEDRA MY » M &
D, SHTBOEIIBICTEA Uiz biopsy AE~2 vy b X D BB EMALI#, &l
REM LH T expulsiony (K1) 24757,

1 A PR DRS BE2E: 4,8, 16/ABTIIRRIC Y L Cexpul sioniHc kb biopsy &
T, 4, 8KIMARE L © 1@, 16K LD 1~ 2BDEERZERHH Lice L ®1 Procedure of Expulsion Method
18 H IR & WMAR USRS 96 etk & TR ZATL . R E B LY,

biopsy pipette
(]

holding pipette
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XA, biopsy ZATHTICMEIME DI ZHENE 06 BRI F THEE L7z,

1. 26475 th FEORSAE & [FRRIC, 4,8, 16 MITHANEA % 16 L Thiopsy 21T, BIEFEWTEFTS C L& BELT
6 ~ 8MFMHIEED, MRt U/co Recipient & UTHERESRHE & 5CHE X W7 (I IRMEE AU 7o SHTERBEIZ
biopsy EATH I ICRMBE DM recipient ~BSHE Uiz, BIFR 18 B BICHEWBEITO. BIRE, BFHR
DB B LUBFEEER. IWFEE, BEEEORIEZT -7,

. PCR#EIC L 5 DN AR & 51 U7 Bi—43Ri3. dual PCRiEIC & 3 DNABIEICHE Lz,

WIRBRIT, YROFKERNESITHS Sry BETRBLP TV bo—EFlE LTEREME LicEEST S
myogenin 5T & Uiz, ¥EIEFEMIZ, 6 % polyacrylamide gel TESLKkE) L, ethidium bromide TZ
BREREIT- 1

[#6R ) [ BFEHEOGRIN R ¢ 34 MIBAEDBIARTERR (5065 96 BEMIEE ) (3 52.4%(22,/42) TH D, %
FRIEDFIRRTEILEK 88.0%(44,750) K O ABICEK TH -7 (P<0.001, x? test), 7/8. 14~15/16 #i
FRREDHIRETURLZE (3, £ 4 SRR & B B ZEZ RO IS > 720

I BAEHAEDREAE ¢ 3/ ARIBEAEDIER K, AT HMERIZ4 « 58.7%(27,/46) . 19.6%(9,/46) T, IFBAE
KOEBICEETH o7 (£4 P<0.05, 0.05, x? test), 7.8, 14~15/16 MlAEDERRK, faffk
BRIT, NRIEEBEEERO Lo, e, BHFEER, BIEEBBEROHIEC L VRE  hBOR
BERHB LI LA, 3/AMBRRAERICHRIEL DREBRIFTHD. 7./8, 14~ 15,/ 16 MFARIZIRAR
LABEDSRD LN o7 ( Student’s t—test) o TNTDIFICAETHERDIT D5 120

I .PCR%EICKZDNAHSE : Dual PCRIEICK S DNAMRICAt X7z 10 EDOFEHBE—EIBRDPA, 2D
RO 245 bp DmyogeninEIZT & 147 bp D Sry BEFHHEE S 41, 6ADEIER & O 245 bp Dmyogenin &
EFOHES NI, T, 2EDERNS IHE & IR INEH -7,

[ %% ] Expulsion ki3 SMIMINES LT 16 MIIBRRICS L CBIGT 5 C Lick 0, B HEDRE /%
TBHCEC, BETEWNCHE LIRENTEH T 3 T LovRE i, T/, expulsion D 4 MMHIRICH
I HEINZ BFEEICHEEZ RIS TR SN, TOb 4 MIFHIED biopsy TR AMHHEAMEL 725
GRS 7SRRI DHp, F72(3 expul sion 143 4 MIBHIRICHE X 18005 72 72 DICE & 2R LD DN TS
BROBE DM ETH 5,

[ >k ]

1) Roudebush W.E. et al. : Am J Obstet Gynecol 1990; 162: 1084 — 1090

2) Takeuchi K. et al. : Fertil Steril 1992} 57: 425 - 430

3) Toyoda Y. et al. : Jpn J. Anim. Reprod. 1971; 16: 147~151

4) Cohen J. et al. : Fertil Steril 1991; 56: 696 — 706
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A procedure for collection of mouse ova using mono-poly
resolving medium and the effect of the medium on
the development of mouse embryo

RASEE, AN BAFR, AR R

Miki SUENAGA, Meijin TOCHIGI, Yoshimi HASHIMOTO,
Buichi TOCHIGI, Kazuo SATOH

HAAZEZHERABERE, JIIDTHRRRER AR

Department of Obstetrics and Gynecology,
School -of Medicine, Nihon University
Department of Obstetrics and Gynecology,

Kawaguchi Shimin Hospital®

[ B8 ) SRORBAREZRFTIHE., BRNYA V7V VIV ICL2RBRRFETE, FIEICL 8
FAEEETH A, SIORBEPEREHEONECIIBEEZROWICL2RFVHVWDATHS . 5B
FPRIE. TOEBRBCHEEICHEEIIARDTSALRETHIEDIC, P ERL OEMBHEDTE
OBMRICIEBFBETH S, FIAETIABENCBVTIE, EBRRETHERE?P X superoxide
dismutase(SOD) ¥ Ins%#&> A'2-cell block%MRRT 2 LWME SN TS & D ICER{LAIR b L 23R
EEXIESELRRET2EET L0, IIPREIY R BECRBINEEREOL fIVOERRE
AR L OEMEBEIRTINERSRVEEDATVS, SIOAZENT 254, SIERONEZED
SEMRICEEATVAEDE 7O A — B Y OBRIENLETH D . T2 CERHTEED
BRERMU AL CTRESRVWEEE2ZERL T, SERAXRE, HOROSEECERZNATHS
Hypaque-Ficoll¥4 i< & B mono-poly resolving medium(M-PRM) % F\Wi=HLEBEOLSEETSEOIFD
FIRFRIERET L . EDICHRLERORBEICHT 2RBORITZMAL,

( K ) ICRRERBME< 7 2 ICPMSG 101US & CFhCG 51U D48REMHIMIRR CREEAHR S U B kINLE %
fTo 7= . hCRE24RERBICIIE 2 MH L. e 7)bu=4—+ (500 zg/nl) &% OBWWEKH TINER
KEEGFAL TRZHEIFEERIML 7= . FRELL 58, SREMifeZ &L ZM-PRY (ICN BIOCHEMICAL) =
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EREL ., ZEOSHEE (1000rpm, 20min) U7z, M-PRMIZ3EE U, FTE & VIRHK . BIWRKIC & 22575,
AEFRRIME Uk . BB EERELL TBWA % JRINL 3L (1500rpm, 15min) £, Z3@PIC D W\ T HREK
HTTERLE. B OB, YU 2GRS H#EL B, ORMHURICIT2HL LR
U CAMIRRIE 2 SRR U 7= . RIGRSTIEON & [k 0 4y BER AL BBUWI F CIF R LR BT 2 BB L E.

(%] M-PRUOMERIG TV CHEK : 414n0sm/kg, HhE @ 1.112, pH: 6.8, 2fFF IR : 353, 1.049,
7.6, fEAIN : 333, 1.040, 7.6, MEFAEHIK : 323, 1.035, 7.6, SEFAEMK : 318, 1.030, 7.6 T
ok, BBEBEMHFE T THELLER . FRECISIEMIETH 2/ N HEMENBD Dk, 4S5
FE TIRIIPRD SN EDMORS I L A LREDD LD o7 , M-PRMIC & 2 S BEULTRHE D AKIFIER
DREE . NBTET. ARSI F THRAE L= , M-PRITOBELE % 17 > ER ORI D R4
INBLIZIFRL T2, hh o= () .

(FR] NEEMRITRIEREGLRETEGICREBEIN, ENTRRORENEES WD EDHERK
SroBIFRERMTITRDRTNERS 2w, 48, BR2MPHOWEN-PRUZT TIC B mERSEEC AV
BRTHY, MIRAOFEBICOVTHRF S THWIDAICHT 2HEBIC O VWTIRBAITREARY, &
R TR O REL Y BETINOFEBIIEL . LADERMICSEOINE thoMiE» S 58k Ui
WA TH o, 2T, AAFERFEONz AW EROBICERALBbO S,

X ARRERLEICS KIETH-PRIOFEE

group AHHRTIE a3 I ¢))
A RHE 31 24 77.4
M-PRMEE 22 16 72.17

(3R]

1) B B, BHE—, K R.HF RE: U ARKHRERICS T 2BEFEEOHE.
HARIES23EE, 1991;35:285-292.

2) AR R, EFFHE—, KA [B.#F £33 Super Dismutase IC& B A2-Cell blockDfRkk.
HAREF2EE. 1990;35:294-299.

3) & B, LA, REF &, ATEZ., KFEE., $TE— vV 2IFMfadhexokinaselEE
LT DRBEROE. HAPEFERHEE. 1983;28:399-430

4) Ferrante A. and Thong Y.H. :AJrapid one-step procedure for purification of mononuclear
and polymorphonuclear leukocytes from human blood using a modification of the hypaque-
ficoll technique. J of Immunological Methods. 1978;24:389-393
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Gene transfer into mouse early embryos via E1A (-) adenovirus vector

BAH @ . H HE . Sx BEC . FE R, 8@ W
Tohru TSUKUI', Sadahiro AZUMA', Sanae MIYAKEZ?, Izumu SAITO?, Yutaka TOYODA'®

' FEAFEREMEMEKEFEHRER
'Department of Reproductive and Developmental Biology,
Institute of Medical Science,The University of Tokyo

PHERFEMFEWRFEML FRITMEE
2Laboratory of Molecular Genetics,
Institute of Medical Science,The University of Tokyo

(B8] Bk, JEBMR ( EIA RIEE) 7T /U4 NVARI Y-, REFEROEZDONRI & —
LUTHEHEIATWS, KFFRTHE Ue AdexdSRLacZlY 75 /) UL NV ADERIZSHER EIA &
HEZEEIBTIEARBEZFEZRRITZIOCHRIIN., FAMEBICHEHBTCORBEEZRIAT
x2k5i12. SRa 7OE—Y—DXETI F.coli HIR®D Lacl RIzFEHFALERIY—TH %,
ERFRTIE. ORIV Y —ZANBZ LICE>TIY AHHEAONRERGTF O XA DFEEMEZR

#f L7z,

[#%]) BCF, (C57BL/6XC3H) ME<™ Ziz. PMSG, hCG %% 7.5 i.u.JHREMICES U GREIIE BE
L. BFRERICE. ARROES YR ZAVE, BEBIXTIYA VI LORBIE, $XT 55C02,
95% ZR. ITCORUTTITok. KB 1: hCCHRE5HIRRICKRZHENZ TYH? Bl IcRBL. b
Fa=¥—+(300 u/nl) CHEMBZEZROBR V=, RiZ. BEY S 0— KK (pH 2.5) THEEAFZ
WL, TYHT 3ETEFE. 180u10 TYHIZBEHEHREMNEB U, 20 IZ @S ¥z Adex4SRLacZly
ANWZ%EMO0.I. (ZZCHEATS M.0.1.03., RBHNE 23RN HLEX L E0ERT
H3B) =104, 105, BLC 106 LRBXDEFMUE. VA VIEMOD 2RHEIC. H5» U TYH
T 2 BREEEET o EREFEEREEN 5-10 BF/ul LRB LS CHEML. BAZEEITo .
VA VRN 6 RERIEIC 2SI A 100N EDTA &% WhittendgHi> (WM - EDTA) I8 L4 HYH
#%., ZEFH (72h) FTREEL. N.0.1.2BLXBRLEOIIRMPREDOB-HS5 Y o ¥ —ED
RERLLCRERERI Uk, BB 2: hCGREE 168 IEMIIcEEhik2HNE TYHH
CIREL. 500 TYH ¢ 2 BHEASEETo=BFERREED 150 BF/ul LR3EDK
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MATHEAREZIToR. BRLTHS 3-6 FHEIC, ZHIIZE W - EDTA ZBL., e7ln=4—
(300 u/ml) BLUEMESY f o0— K (pH 2.5) THEMBE XCEREFEEZRE LE. WiZ. 91V
2% M.0.I.= 10° 2 RBEDIHEMUE. VAIVAEME. 2 ,4 ,6 , BXU 8 BB ICIF.2
WM - EDTA IZBB USSR MK L. RERBIURERERZHRH =, T50C, M.0.I. =10° . wA VL
DORE% GEERICERE UT. #2881 ( 24h, 36h, 48h ,54h ,72h , B XU 96h ) Iz Adex4SRLacZl
DORBERHAZLB-HZ 7 ¥ —¥ FHIZLD#E~M”, Adexd4SRLacil @ B-HS5 ¥V b ¥ —BiEH
. JIFZ 4mg/ml PVP-40 Z&E 0.1MV M EENaE@E#E (pH 7.3) T 2 HEEFLAHEIC, 0.25% JL
F—=NVF7IVFERTKEZBNWT 10HEZEL. RES OFEICH X-Gal ( 5-Bromo-4-chloro
-3-indolyl- B-D-Galactoside) 2BE L 3T 2BERIGEFA L ERBOERIZLIDHELE,

(#R] E8 1: Adex4SRLacll ZBIIHBRENFIMR THrSBAZHEIT -~ ERTIE, K.0.1.

=104,10°, 8LV 10° 2 LRBE. BHE 72 RECB I 2HZRE~ORERE, Theh 40.0,

33.3, BXUF16.7% THH . KHE (Lacl BHEIER / REFK) &, Theh 48.0, 52.4, 8L

0.8 THorz. BREH TEINEMF TR, RERZASIRIP ok, R 2: WEMBELET CHA
FRETORBIEHFEREL, VANV 2MAEERTIE, N.0.1.=10° CEEL. RibEME%
2,4,6, BLU 8 B LEMIERGEES (OHERX) | HFE 96 BRECB T 2ERBEAORERITZ
hzh, 87.8, 83.2, 89.7, BXU 80.9 % THhok., BHFERE. YA VIEEN (B A) . B
JUZEHEHEHD ., VANV EORIE 8 Bl (X B) OFERIE, £heh 82.1 BLE 96.3 T
ol laclORBEEIZ, WER TEZhEH 37.5, 51.2, 85.3, 5L 87.7 §THY . AWK A,BT
X, B0 § THoRo MO0.I.= 10° KEZLT. VANV AL DRIEKRZ 6 BEICEE LES
BOERE% 24, 36, 48, 54, T2, BX U 96 BB 3 RBEZZh2h 1.6, 5.8, 34.8, 84.2,
91.5, BXY 85.3 § THoko. UELDHED S, NARERZTFORRRIIFERIZEL . »OIHE
DRE~NORBLDRWVWED, EIA RETZT ) VA NVZARI Y =&, U ZFHBEADONRMERETF
DEAZEHTHELEILN S,

SCHR :

Dk R.d £FE. =% BE (1992) 77 )94 NVARI - L L3 REFRBE, EEE
WEABER 37:2688-2694

2)BH @B, Bl =M. B £LMEE (1971) FFRMEHRIEE  16:147-151

NE . BH #  (198)) HAZTEFIH 56:931-937

4)Takeda S,Toyoda Y (1991) Mol.Reprod.Dev. 30:90-94
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CEBAXE. FAlE LTHABYHRFRBETIRRROMXELRIE
X D JE % (Full paper) .58 (Brief note) ¥ 3 (Review)., % O fii
(H. B, XBBNHME) &L, EEFZ, FAIELTExLSDESAC
R 3,

. BBRXE, RETALTEFEL, BERRELEDIOE2PVWTE R
BT 5,

. BRXR ROBERE->STEBT 5,

VEBRIFEFELry -7 LlLbdbo2HHBL, BEARRELEDIDODEL D
WTR, ALEEOEBAK (A4KR) RHEOKRACHKE - THAI L
D EXET7m —F (3.5.5.04 vF) 2T 5,

(A, EXOHBXEL, X, EXBHBHIOERE, ££EHL. TES
FUOEE (FX400%F, X X150WordsBE) RT3,

(2)E#Z1x., # = (Introdcuction) . # ¥ X 00 5 & (Materials and
Methods). # & (Results) , & % (Discussion) , XX # (References) ®
BRF&ET D, BB, EHIFZFCESTINVNHEEFTTRI LKV,

BHE, . EEHEZEZDs A4 b, RPARXEXELEXPRECHFAT S,

WDWABADAL HEBRERIES. BFIERAEFT *WAHAEZTRLIVCE
MNMOMBELEIEAIATVWEIIDE2HA WS,

(5)Key word phrasei} — A XKoo 25 @URET 2. BB, BEXH T
TiXAbstract DB . MXAXTREYPGEoR L. AR TCIITEHE
HOBIECREAT D,

B)FIAXBMORER FERXITEOHAREE S,
¥FEoBE  EER (ER)  EE, %4, % (%) . H-H
1) Bavister,B.and Yanagimachi,R.(1982) : The effect of sperm
extract and energy sources on the motility and acrosome reaction
of hamster spermatozoa in vitro.Biol.Reprod.,16,228~231.

DHER KM, FH—F(1985):~"nas 2 2 —HuBMBC BT 5178 -
Hydroxysteroid dehydrogenase D i #&{t ¥ B %, B A E £ 5. 30,
36-46.

BT A0BE EE54 (FR).X8. E4.(FEE4L).H-H
RITH, RiTH.

3)Yamagimachi,R.(1981):Mechanisms of fertilization in
mammals.In Fertilization and Embryonic Development In Vitro
(Mastroianni,L.]Jr.and Biggers J.D.,eds)p81-90,Plenum Press,
New York.

VBEH BB RREFAZIHLVIBEEE- <~ 2AZ2Hh LR,
WABEORAE I (KRAB.IE—H¥. 8 H.HA@FRE =ER)
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