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Abhstract

In vitro maturation of bovine oocyles recovered from follicles of various sizes
were nvestigated, Qocytes from Z5mm (A), 6-10mm (B), 11-15mm (C) and
16—20 mm (D) follicles were cultured in TCM 199 with 4 mg/m/l bovine serum
albumin and antibiotics for 36 h with 3 h intervals. The cultured oocytes were
fixed with acetic-alecohol (1:3) and stanied with 0.75% acetic-orcein., After
culture, the oocytes that reached the metaphase I stage were found first at 18 and
12 h for follicles A and B, respectively. Some oocytes from follicles C and D had
resumed Lhe meiotic division before the culture started. The follicular sizes had
no significant influences on the proportion of matured oocyles in the culture of 18
to 36 h. Tlowever, oocyte maturation was affected by the culture time (18-36 h:

P<0.001) i.e., 30 h culture gave the highest proportion of matured ococvtes.

. 1975), pigs (Tsarrirl and CuHannNIinG, 1975;
Introduction

McGAUGHEY, 1977), cattle (JacieLLo et al..

Fukur and Sakuma (1980) showed that Lhere 1974) and rhesus monkey (SMiTH el al., 1978),

was no significant difference in the proportion there have been no studies to determine the

of matured oocytes cultured lor 24 to 33 h be-
tween oocytes from smaller follicles (=5 mm)
and larger follicles (6—10 mm and 11-20 mm},
Oocytes recovered from larger [ollicles, how-
ever, appeared to reach the metaphase |l
earlier than those recovered from smaller
follicles. Although many workers have studied
maturation rates ol oocytes recovered from
lollicles of various sixes in mice (FRICkson

and Sorenson, 1974), rabbit (Bae and Footg,

*Present address: Institute of Animal Tlusbandry of Hvogo Prefecture, Kamiohno, Himeji-shi,

Japan €70,

precise time for in vitro maturation of bovine
oocyles recovered from [ollicles of various
sizes. The present experiment was conducted
to investigate the resumption of meiotic di-
vision in bovine oocytes recovered from four

different sizes of follicles and cultured in vitro.

Materials and Methods

QOuaries were taken (rom cows at a local

slaughterhouse and brought to the laboratory
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in 0.86% saline solution at 37°C within 2 h.
Follicular oocyles were recovered by dunc-
turing the follicles (A: =b5mm, B: 6-10 mm,
C:11-15mm, D: 16-20 mm) with a 22 gauge
needle. Since the ovaries were obtained from
a slaughterhouse, the stage of the estrous cycle
or whether the animals were pregnant or not
was unknown.

The recovered nocvies were washed twice in
Dulbecco’s phosphate buffered saline at 37°C
and cultured in a small test tube containing
1mlof TCM 199, 4 mg/m! and antibiotics (pH
7.1} following the methods described by Fukui
and Sakuma (1980). Only oocyles completely
surrounded by the cumulus cells were cultured

for 36 h. The culture was terminated at 3 h

Table 1.
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intervals and the stage of maturation in each
oocyte was examined by a phase contrast
microscopy after fixation and statining (Ifukur
and Sakuma, 1980). Some ococyles recovered
from the follicles of all sizes were immediately
fixed and slained to examine meiotic division

at “0 h" culture.
Results

Table 1 shows Lhe stage of meiotic division
of bovine cocvtes recovered [rom follicles of
the four diflerent sizes at “0h” culture. For
A, 91,9% (113/123) of the
examined i1mmediately after recovery from

the

{ollicle aocyles

follicles were at diplotene stage with

germinal vesicle (GV), whereas some oocytes

Stages of the meiotic division of bovine oocytes recovered

from follicles of various sizes

Maturation stages*?

Follicular* L' No. of oocytes
sizes examined av Pl
A 123 113 4
B 68 40 14
C 32 14
D 28 9 0

— ————— Degenerative
M-I Al =] M-11

0 0 0 0 1

7 8] ] 1 5

3 2 0 1 6

I ] 5 4 4

*¥1: Follicular sizes of A, B, C and D indicate= 5 mm, 6—10 mm, 11-15 mm and 16-20 mm,

respectively.

*¥9- (3V: Germinal vesicle, P-I;

Prometaphase | (germinal vesicle breakdown), M-1;

Metaphase |, A-1: Anaphase 1, T—1; Telophase . M-Il Metaphase II,
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recovered from follicles B, C and D were
[1 of

Among 28 pocytes recovered

between metaphase 1 and metaphase
meiotic division,
from follicle D, 9 (32.1%) were al metaphase
[I. Some ococytes [rom large follicles (B, C
B} Tables 2 and 3

show the results of in vitro maturation of

and were degenerative,
hovine oocytes recovered [rom follicles A and
B. and follicles C and D), respectivelv. Oocvtes
at metaphase Il were first observed 18 and 12 h
in culture for [ollicles A and B, respectively

(Fig. 1), On the other hand, some oocyles
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[rom larger follicles (C and D) had reached
the metaphase 1l belore culture, Ilowever, as
shown in Fig. 2, a high rate of cocvte matu-
ration which was similar in oocytes [rom
smaller follicles was obtained after 21 h in
culture. In follicle D, oocyles with 3V were
not observed after 12 h in culture.

There was no significant difference in the
rates of oocvte maturation (¥£=3.59, d.f. 3)
among four different follicular sizes. However,
a highly significant difference was found in

the rate of degenerative nocvtes (x*=13.26, d. f.

Table 2. In vitro maturation of bovine oocytes recovered [rom
follicles of A (=5 mm) and B (=10 mm)
F‘””i.“”lﬁr*l Otlalirt:ie Neo. of oocytes Maturation stages*? Degenerative
sla08 (hey  Sremined GV P-1 M-I A-1 T-1 M-Il (%) (%)
3 20 15 2 0 0 0 0 3
6 19 9 10 0 0 0 0 0
9 a0 12 5 2 0 0 0 1
12 26 5 16 1 0 0 0 1
15 20 1 5 11 0 0 0 0
18 21 3 6 6 0 1 2 3
A 21 21 1 il 4 0 1 8 2
24 46 0 3 3 1 2 28 9
27 48 0 3 7 0 ] 21 12
30 101 3 6 ] 2 16 a7 8
33 51 0 6 it 1 4 28 3
36 6l /i 8 ] 1 3 21 14
Total 453 59 75 59 5 32 165(36.4) 58(12,8)
3 40 16 2 1 0 0 U 1
6 13 4 4 2 0 0 0 3
9 16 ) 2 9 1 1 0 3
12 14 1 1 10 0 1 2 0
15 16 0 ] 1 0 3 7 5
18 10 0 1 3 1 1 2 2
R 21 14 2 1 0 3 2 5 1
24 12 0 1 1 0 1 4 2
27 14 1 3 0 0 1 6 3
30 49 5 4 0 1 4 29 6
33 14 1 3 1 0 1 6 2
36 21 1 1 3 0 0 8 5
213 30 26 34 6 15 69(32.4) 33(16.5)

Total

*1, *2: The same as shown in Table 1

— 19 —
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Table 3.
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In vitro maturation of bovine cocytes recovered from
follicles of C ¢(11-15 mm) and D (16—20 mm)

Follicular*! ﬂ?ggge No. of oocytes - ;\’{E‘tfaﬁon st.ages*j Degenerative
1288 (hr)  Eamined oy opol Mop A-T Pol M-I (%) (%)
3 16 4 ] 5 0 0 2 2
6 11 1 1 1 0 1 5 2
g 11 ] 0 3 1 1 0 6
12 14 0 0 7 0 1 4 2
16 11 1 0 1 0 2 3 4
18 18 0 1 b 0 3 5 ]
(@ 21 14 1 1 2 1 2 5 2
24 16 0 1 2 ] 2 9 a
27 12 1 2 () 0 0 4 4
30 36 7 4 2 ] (] 40 3
33 16 0 1 1 {0 i 10 3
36 11 0 1 1 | ] (3 3
- B TE)LH] 186 14 15 28 2 13 75(40.3) 39(21.0)
3 14 3 2 0 0 0 3 6
4] 11 1 1 2 0 1 3 3
9 10 1 ] ] | 3 2 2
12 11 ] 0 1 | 2 3 4
15 13 { 0 4 0 B ) 1
18 15 ] 5 5 {0 {0 1 1
8] 21 10 0 0 U 0 1 5 3
24 11 0 0 1 0 2 i i]
A 10 y 1 1 0 0 4 1
a0 16 0 2 1 { 1 1 2
33 10 0 0 1 { 1 4 i
36 10 0 0 1 0 () 6 3
Total 141 i 11 17 1 13 57(40.4) 34(24.1)
*1, #¥3: The same as shown in Table 1
3. P<0.005), The proportions of degenrative Table 4. Analysis of variance for the oocytes
oocytes from larger lollicles (C and 12, Table matured to metaphase I during
%) were higher than those of smaller follicles S culture ]‘Orl_gi% kours -
(A and B, Table 2). Source of variation DR MS F
Because matured oocytes of follicle A was (.‘ulL;oI:ms 767 990.14 4.36*;
first ohserved 18 L in culture, analysis of Follicular sizes g 7109 1.53
variance was performed to investigate the iteraation 18 30.47  0.60
significance in the difference due to culture Error 50). 54

times (18 to 36 h) and the four follicular sizes,

The results shown in ‘Table 4 revealed that

there was again no significant difference

among the follicular sizes, but a hghly sigmlf-

kdk D), 001,

icant difference was found among the culture

times (P<0.001). The culture for 30 h showed

= 1) =
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a significantly higher maturation rates than
culture times (P<0.01),

Discussion

The present study shows thal the oocytes
recovered [rom larger follicles (C and 1)) had
resumed meiotic division and some of the
examined oocytes had reached the metaphase
Il stage belore culture. These oocytes would
have been recovered from preovulatory follicles
degenerated would have been

and oocytes

recovered from atretic follicles, The pro-
portions of degenerated cocytes from larger
follicles were high as compared with those
from smaller follicles in hoth before (Tahle 1)
and after (Table 3) culture. In the present
study, the presence of corpora lutea was not
taken in account, because Fukur and SAKUMA
(1980) reported that the presence of corpora
lutea had no relations to the in vitro matu-
ration of bovine oocvtes recovered [rom
follicles of various sizes.

Matured oocvies from follicle A were first
18h 1n This

similar to other revorts in bovine

observed after culture. WAas
(JAGIELLO
et al., 1974) and ovine {CrosBy and Gorpon,
1971 oocytes,
(1873) suggested that only oocytes recovered
from large, preovulatory [ollicles may he
developmentally competenl to undergo normal
maturation including the first meiotic division,
high incidence of from

although = oocvtes

small follicles are capable of undergoing the
early stage ol maturation in vitro, From this
respecl, 1L was necessarv to Investigate precise
fime for oocyles [rom large follicles to reach
Lhe metaphase 11 stage in eitro, although Sato
et al.  (1978)

novine oocytes recovered from small [ollicles

reported  maturation tune ol

(2-5mm). However, for the oocvtes from

large follicles, 1t was dillicult to determine the

precise lime o the metaphase 11, because some

oocyres [rom  large follicles had resumed

In the pig, MccauGHEY el al.

215

meiotic division before culture (Table 1). It is
considered that the oocytes from large follicles
could reach the metaphase Il stage by a shorter
time of culture than those of small follicles.
Moreover, the proportions of matured oocytes
from large follicles after 21 h in culture were
similar to those of oocytes from small follicles
(Figs. | and 2).
among the four [ollicular sizes were not sig-

Overall maturation rates

nificantly different. This confirms the previous
and Sakuma (1980). The

oocytes from large follicles could reach the

result of Fukur
metaphase [1 stage earlier than those of small
follicles, but the proportion of degenerated
oocytes could also increase. QOocytes isolated
from follicles and cultured in vitro were not
dependent on the follicular size in contrast to
the in vivo conditions,

Among the culture times investigated, 30 h
was Lthe most appropriate duration for oocyte
This

of other workers

maturation from any sizes of follicles.
the
(Epwarps, 1965; Suea et al., 1973; SaTo et al,,
1977).

difference among the culture times of 24, 27, 30

aprees with reports

However, there was no significant

and 33 h when the oocytes from follicles A
were compared, In the present study, the
number of oocytes from follicles C and D was

small due to the dilliculty in obtaining these

materials from a slaughterhouse and in
recovering oocytes from the follicles, Fukul
and Sakuma  (1980) 1ndicated that the pro-

portion of oocytes which were collectable from
large follicles and suitable for culture were
only 50% and 30%, respectively when compared
with those from small follicles,

In conclusion, the present study indicates
that bovine oocytes from lollicles A (55 mm)
and B3 (6=10 mm) were [irst reached the meta-
phase II stage after 18 and 12 h in culture, re
spectively.  On the other hand, it was likely
difficult to determine the precise time of in

vitro maturation for the oocytes from large
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follicles,

Y. Fukur; M, FukusaiMa; H. Ono

since some oocytes had resumed

meiotic division and had matured before

culture. ln the present culture conditions, 30 h

in culture appears to be an appropriate du-

ration to maximize the resumption and com-

pletion of bovine oocyte maturation in vitro.
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