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Abstract

[n vitro maturation ol bovine [ollicular cocytes stored at various temperatures

(37, 20-25: room temperature, 10,

mnfusion was investigated.

4, 0 and —-4"C) with or without nitrogen gas

Aller one-day storage, maturation rates of oocyles

cultured in a medium containing TCM 199, 4 mg/ml bovine serum albumin and

antibiotics for 27-30 hours were extremely decreased. The highest rate of matura-

tion of the stored oocytes was obtained at the storage of 4°C without mtrogen gas

(36.1%). which was a significant difference (P<0.025) in comparison with that of

cocytes cultured immediately alter collecting from follicles (66.7%).

The present study shows that one-day, prolonged storage of bovine oocytes

would be hurmful for their viability of melotic division during the culture in

vitro.

Introduction

A number ol studies have been made for
short-term storage of sheep and cattle embryos
gragl=H

However, 1t scems that studies on low lemper-

at 5-10°C, room temperature and

ature storage of feollicular oocytes or un-
fertilized eggs have been himited 1n experimen-
tal rabbits =0,
The 3104

unlertilized rabbit cggs were still fertilizable

ammals such as and mice

report  of CHANC showed that some

ey

following exposure at 0—=10"C lor 48 72 hours.

The present experiment was planned to  1n-
vestigated in vitro maturation of bovine follic-
ular ooeytes cultured alter one-day storage at

various temperatures.

Materials and Methods

Ovaries were removed [rom cows at a local
slaughterhouse and brought to the laboratory
in 0.9% at 30°C
Fallicular were collected by

saline within one hour.

oocytes punc-
turing the follicles of <5 mm in diameter
The

rounded by cumuls cells were only used for

with a 22 gauge needle. oocytes sur-
storage in the present experiment., The oocytes
were randamly kept in 1.0ml of the Dulbecco’s
phosphate buffered saline (PBS) containing 4
mg/ml bovine serum albumin: BSA (Fraction
Vi Sigma Co., U, 5. A, 80 gg/ml streptomy-
cin and 100 1. u./ml pemecillin at the various
(37, 20—25: room
10, 4, 0 and —4°C) with or without gassing of

temperatures femperature,

nitrogen (Nz) into a small test tube (60 mm
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long, 10 mm in diameter). After 24 hours stor-
age, 5—10 oocyles were placed inlo the other
test tube containing 1.0 ml of a culture medium
which consists of TCM 199, 4 mg/ml BSA and
the antibiotics, The medium had been allowed
to preincubate lor 2-3 hours atl 37 38°C after
gassing with &% COy in air for 30 seconds, The
pH of the medium was adjusted to 7.2, At the
transler of oocytes into the medium, gassing
for one minute was again performed, The tesl
tubes were tightly stoppered and kept in an
incubator at 37-38°C for 27-30 hours, After
the culture was terminated, the cocyles were
of cummulus cells in 0.2% sodium ct-
The

alchohol (1:

denuded

., oocvtes was Nxed 1n

for 24-48 hours

denuded

)

rate

acetic and

stained with 0.78% aceto orcein. The stage of

the meiotic division was examined for each

oocyte by a phase contrast microscopy, Clas-
sification of the stage of ooecyte maturation

was followed by the report of Fukur and

Table 1.

Yutaka Fukul

el. al

Sakumal™ o As a control, oocvtes were cultured
in the medium immediately after collecting
from follicles without storage. All procedures
were repealed in duplicates.

The factorial design (2%6) was as lollows:
with or without Ny gas infusion, storage tem-
peratures:
4, 9 and

reached to the metaphase stage of the second

37, 200 25 (room temperature), 10,
4"C.  The proportions of oocytes
merotic division were subjected to least square
method for analysis of variance after angular
transformation'™ . The analysis for the pro-
portion of matured oocytes between each two
also  attempted hy the

temperatures  was

Duncan’s new multiple range test!®
Results

The results of the experiment are summa-
rized in Table 1. The maturation rate of oocytes
cultured 1mmediately after collecting was 66,7%

which was higher than those of oocytes stored

Maturation of bovine follicular cocvtes cullured in

vitro after one-day storage at various temperstures

No. ol

With or o0
without ¢ "'E’."ﬁ}“ "5 oocytes =
Ny gas ‘ examined OV P-]
No storage 33 il 3
37 3 9 18
20~ 25 36 17 12
10 40 10 15
With 4 33 22 3
0 33 18 g
=4 36 17 4
Total 215 93 54
37 33 4 13
20—25 48 31 7
10 45 21 9
Without 4 36 13 13
0 33 17 5
=il 38 17 3
Total 233 104 47

Stages of maturation*

Degene

M-l A T M-II FELe
4 2 | 22 (66.7) 1
3 0 ( 00,0 7
) 2 n 2 ( 6.1) 1
1 0 ) ;G0 2 b
1 0 0 RN 2
| 0 0 206D 7
4 0 0 2 € 5.8 10
17 ) 0 16 ¢ 7.4) 33
4 1 ] 000 12
1 0 0 5 (10.4) 4
i ] 0 7 (15.8) 2
f n 1 13 136, 1) )
1 il | n (15.2) 4
4 0 ( 3C 7.9) 8
15 ] g 33 (14,2 32

* OV, germinal vesicle: P-1, prometaphase | (germinal vesicle breakdown): M-I, metaphase 1;

AT, anaphase I3 T

T

I, telophase 1; M-1I, metaphase 1.
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Table 2. Analveis of variance lor
the data of Table 1.
Source of variaton DK MS I¢
With or without 1 44,06 377
Ny g4as
Temperatures 5 195,82 B 7B%**
Interaction 5 12.50  0.56
Error 22.30

wek o P () 001

Table 3. Resulte by the Duncan’s new multiple-
range test belween each two temper-

atures

Te}ﬁper‘amres . =)7\ a1 3 . f
) 37 20 10 4 0

&

g 4.47%* (.50 2.16 4,60%* 1.13
0 5.46%F 5 10** (.82 3.36
4 8.99%F 4.24%% 2. 64
10 675 171
20—25 5, 10
LN < <) i
and cultured.  Yor lhe stored oocytes, the

mghest rate of oocyte maturation was oblained

at the storage ol 4°C without N; gas infusion
(36.1%), which was a significant difference (I«
0.025) as compared with that of cocvtes cul
turcd 1mmediately after collecting.

The analysis of variance has shown in Table
2. There was a highly significant dilfference
among the storage temperatures (P<0.001),
hut it was failed to find a sigmificant difference
between with and without N; gas infusing 1nlo
Among the 6
470

the test tubes before storage,

dilferent  temperatures, the storage at

seemed to be more appropriate for the subse-
gquenl oocyle maturation than the other tem-
cmploved 1n the study,

peratures present,

However, there was no signilicant differcnce
between 0°C and 10°C analysed by the Duncan’s
new mulliple-range test (Table 3). The storage
at 37°C resulted 1n the lowest rate of matura-

tion after the culture,

R

Discussion

Maturation rates of follicular oocytes were
extremely lowered alter one-day storage at the
every femperatures examined 1n comparison
with that of cocytes cultured 1mmedhately after
collecting Irom lollicles. The use of Ny gas to
arrest the viability of follicular oocytes during
the storage was [ailed to [ind the effect on the
subsequent oocvte maturation.  CHANG®™ re-
ported that some unfertilized rabhil egps were
still fertilizable [ollowing exposure at 0—-10°C
for 2-3 days. SuerMan and Lin'® also re-
ported that unfertilized mouse eggs survived up
to 6 hours at 0°C. In the present studv, the
bhovine oocytes aspirated from folhcles showed
low maturation rates after one day storage al
0, 4 and 10°C,

induction of aneuphoidy caused by the disrup-

It has been considered that
won of the second spindle during cooling simce
microtubules became disassembled at temuper-
atures around 4°C and bhelow, and the meiotic
chromosomes are the [ree 1n the unfertilized
egg cvtoplasm' .

Davip et al'® . described that resistance of
cattle embryos to ecooling to 0°C may not
develop until the blastocyst stage. However,
the early stage of embryos of cattle” and
sheep'® =1 have been successful for 1 day and
2—10 days storages, respectively.  Cleavage of
cattle embryos 1s arrected at 10°C and the
embryos stored at thig temperature for one
day appears Lo resume the normal development
when transferred to the rabbit oviduet™ ',
For

lacking ol data to suggest whether storage

short-storage of embryos, Lhere are

should be kept at 37°C, at room temperature of
about 20°C or at an intermediate temperature
of 30°C" | Tlowever, 1t has been apreed Lhat

sharp fluctuabion in temperature should be

avoided. From Lthe results that the maturation
rate was decreased after the one-day storage

at 10°C 1n the present study, bovine oocytes
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may not have resistance to cooling at this
temperature or the below temperatures. In
rabbit eggs, the storage at 0°C causes swelling
of the cells and darkening or roughness of the

cell membrane®! .

At 10°C, prolonged storage
may produce granulation, loss of spheroid
shape, and marked indentation in the cyto-
plasmic membrane of the cgg. In the bovine
oocytes stored in the present conditions, these
abnormal evidences were observed. No cry-
oprotective agents were used for the storage at
0°C and —4°C 1n the present study. SHERMAN
and LinY reported that unfertilized mouse
eggs survive up to 3.5 hours in a maodilied
Locke's solution containing 5% glycerol at
~10°C.

induction ol 1ce crystallization in the freezing

During the cooling procedures, the

medium at —3 to —7°C is necessary to achieve
the subsequent survival® . With this respect, a
cryoprotective agent should be used for storage
at below 0°C,

The storage at 37°C} in this experiment gave
the poorest results of ancyvte maturation. The
cumuls cell mass of the oocytes stored at 37°C
and some of those stored at room temperature
had been disappeared after the one-day storage.
As cumulus cells surrounding oocytes would
be one of the most important factors influ-
encing in vitro maturation of isolated oocytes
12, 232280 thig may be a major cause of the low
rate of oocyte maturation alter storage at high

) showed

tempratures.  Surra and Tenney 2
that mouse oocytes resulted in no difference in
the maturation and degeneration rates ol
oocytes from chilled ovaries lor 4 hours and of
those from the contralateral ovaries dissected
at 37°C.

ovaries into cold media until the oocytes were

Whereas, SmiTH et al.?” placed rabbit

recovered, anl found that the number of the
nocytes with the first pelar body decreased
with duration of the exposure in the cold cul-
ture media. Fukur et al.® also placed bovine

ovaries at 4°C or room temperature (16—-20°C)

in the same stored medium (Dulbecco's PBS)
for one-dav and eultured those isolated oocytes
in vitro. The maturation rates were 18% and
33% for storage at 4°C and room temperature,
respectively.  As indicated by Smrtu et al.*”,
the one-dav storage of ovaries also decreased
the maturation rate, which was similar to the
isolated oocytes stored and cultured in vitro in
the present study.

It was concluded that in vitro maturation of
bovine ooeyles collected lrom lollicles was
extremely depressed after one-day storage at
various temperatures examined. More short-

ened storage should be investigated 1n luture

works as combined with determination of an
appropriate temperature and components of a
stored solution for the subsequent maturation

in vitro of hovine extra-follicular oocytes.
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