HESHEINMIELEHE2006) £21% £ 1%

Korean J. Emb. Trans. (2006) Vol. 21, No. 1, pp. 7~11

Studies on the IVM/IVF Rate of In Vitro
Cultured Canine Oocytes
B. K Lee and S. K Kim'

Dept. of Companion Animal & Animal Resource Science, Joong-Bu University

A Aol A% Al B AT

o % 7

FRY G oI5

Hodare] A s AAeHE T
15

Aol g, vl A7

&3y 8o,

LOGRAE Ra 9 nRa Ude 4847 ujFsle o Ae AL 42.083.4%
2A4:41%A T BT AT FH 3R] A AEgol vIRA dabel A9 A& R

o8l B e ehEp=0.05).

29428 FAU, G2 2 A2 FEIY GAE Heste wdPE o Ao Y5
&2 77} 35.6%, 50.0%, 31.1%S 2 A9 WA & 7+7r 22%, 20.0% 2 8.9%ZE A W
Az B2z wj2E dxle] uE 98 A9 FAHES JeEldTh

.M E B o u) i G o] &3] AL FAIHE W A FEEH A A
&2 7}7} 48.0%, 35.6% B 22.5%, 133%ZA WFAE £33 Wit v gl )

8 frelstA A e
(Key words :

INTRODUCTION

Domestic pet animals have been raised for 2
million years and the current population exceeds 3
million. Raising of the pet has been turned into the
and the concern of pet becomes greater (Freistedt
et al., 2001; Goodrowe and Hay, 1993). The repro-
duction of small pet dogs is mainly attained by
natural copulation and the proliferation of bad genes
has been in great anxiety.

The techniques of IVF and embryo transfer in

canine, oocyes, IVM/IVF, stages of reproductive cycle)

small breed of canines needs to be developed in
order to solve the problems of lower efficiency in
fertilization and pregnancy. Among these techniques,
the collection of ovum is a very difficult and impor-
tant step. In domestic canine species, the techni-
ques of in vitro maturation, in vitro fertilization and
in vitro embryo culture as well as embryos transfer
and cryopreservation have progressed during the last
decade. The sperm penetration and in vitro fertili-
zation of oocytes has been studied human (Liu and
Baker, 1994), bovine (Fazeli et al, 1993), porcine (Iva-
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nova and Mollova, 1993; Maertinez et al,, 1993), equine
(Codde and Berger, 1995), feline (Goodrowe and
Hay, 1993; Howard et al., 1991, Otoi et al., 2001),
canine (Hay et al, 1997a; Hay et al, 1997b; Hewitt
and England, 1997; Otoi et al.,, 2000). The correla-
tion betures sperm penetration rate in vitro fertili-
zation rate was founded in human (Liu and Baker,
1994) and porcine (Ivanova and Mollova, 1993). Ka-
rja et al. (2002) reported for the feline oocytes reco-
vered from ovaries that were collected at inactive,
follicular and luteal stages and the GV stage was
98.1%, 81.8% and 94.2%, respectively. Hewitt and
England (1999) reported that GVBD and M| stage
of caine oocytes cutured for 48 hours was 33.0%
~49.0% and 2.0%~6.0%, respectively. Hewitt and Eng-
land (1999) and Bolamba et al. (1998) reported that
in vitro maturaion rate of oocytes cutured in SOF
medium supplemented with 3% BSA was a little
higher than that of oocytes cultured other medium.

Therefore, study on these fields is urgently needed
to obtain high IVM/IVF embryos cultured in vitro.
This study was carried out to investigate effects of
morphology and collection time oocytes on in vitro
maturation and development rate of immature ca-

nine oocytes.

MATERIALS AND METHODS

1. IVM of Qocytes

Canine ovaries were kept in physiological saline
and were maintained at 38°C for 1~6 h before
oocyte recovery. OQocytes were collected from fresh
ovaries. The collected oocytes were cultured in
TCM- 199 medium (Whittaker, U.S.A.) supplemen-
ted with 2 TU/ml hCG (Sigma, U.S.A), 1 zg/ml
$-estradiol (Sigma, U.S.A.) and 10% (v/v) FCS (Sig-
ma, U.S.A.). Five oocytes were transferred to 50
1 drops of maturation medium covered mineral
oil and cultured in a CO; incubator (5% CO», 95%
air, 38.5C) for 48 hrs. Cumulus-ococyte complexes

and denuded oocytes were cultured for 48 h and

investigated to GV, GVBD and M. The repro-
ductive cycle stages of ovarian pairs were classified
into inactive (ovaries with no follicles > 2 mm in
diameter), follicular (ovaries with follicled 22 mm
in diameter) and luteal (one or more corpora luteal)

on at least one ovary.

2. IVF of Oocytes

After IVM, five oocytes were transferred to 50
1L drops of maturation medium under mineral oil
and cultured in CO, incubator for 24 h and trans-
ferred to each droplet of 50 xl fertilization medium.
After swim-up treatment for 30 min, the supernatant
was added with fertilization medium and centri-
fuged at 1,000 rpm for 10 min. The sperm pellet
was diluted with 20 x«1 of heparin (Sigma, U.S.A))
solution and incubated for 15 min in CO, incu-
bator. Two u1 of capacitation-sperm suspension was
added in to the fertilization medium containing ma-

tured oocytes.

3. Assay of IVF and IVD Rate

The in vitro matured oocytes were mounted on
slide glass and fixed with ethanol : acetic acid (3
: 1) for 24 hrs and stained with 10 ,g/ml bisben-
zimide (Hoechst 33342). The stage of meiosis under
fluorescence microscope. The IVF and in vitro
development of oocytes was based on the cleavage
for in vitro culture of 7 days in CO; incubator, respec-
tively.

4. Statistical Analysis

For comparison of means, Duncan's multiple range test
was performed using SAS package of General Li-
nears Model (GLM) procedures (SAS Institute, 1996).

RESULTS AND DISCUSSION

1. In Vitro Maturation of Oocytes
The maturation of oocytes with or without cu-

mulus cells cultured for 48 hrs as shown in Table 1.



The in vitro maturation rates of oocytes with or
without cumulus cells were 42.0+3.4%, 24.4+4.1%,
respectively. The IVM rate of oocytes with cumulus
cells was higher than that of oocytes without
cumulus cells.

This result was a little higher with Hewitt and
England (1999) reported that the in vitro maturation
rates of canine oocytes to GVBD and M1 stage
was 33.0~49.0% and 2.0~6.0%, respectively. This
results indicated that in vitro fertilization rate was
higher when cultured fresh oocytes with excellent

morphology and compact cumulus cell.

2. IVM and Development of Oocytes

In vitro maturation rate of oocytes recovered
from ovaries that were collected at inactive, folli-
cular and luteal stages is shown in Table 2.

IVM rate of oocytes recovered from ovaries inac-

tive, follicular and luteal stage was 35.6%, 50.0%,

31.1%, respectively, and in vitro developmental
rates to 16 cell stage were 2.2%, 20.0%, and 8.9%
respectively.

This result was similar with Hewitt and Eng-
land(1999), who reported that the into GVBD and
M1l stage in canine oocytes was 45.0%, 6.0%,
36.0%, The result of in vitro develomental rate was
also similar to or higher than those of Otoi et al.
(2000), who reported that the in vitro maturation of
canine oocytes. When canine oocytes in SOF me-
dium supplemented with 3% BSA was cultured the
IVM rate was a little higher than that of oocyte
cultured in other medium(Hewitt and England, 1999,
Bolamba et al., 1998).

3. IVF and Development Rate of Oocytes
In vitro fertilization and developmental rates of
oocytes with or without cumulus cells recovered

from fresh ovaries for 48 hrs was shown in Table 3.

Table 1. IVM rates of oocytes with and without cumulus cells

No. of oocytes at

No. of oocytes IVM rate
Type of oocyte . o
examined GV GVBD MI ( A))
Intact 50 5 24 21 42.0+3.4°
Denuded 45 13 21 11 24.4%4.1°
" MeantS.D.
** ah

: Values with different letters between intact and denuded oocytes differ significantly (p<0.05).

Table 2. Nuclear status of fresh oocytes recovered from ovaries collected at different stages of the reproductive

cycle
. No. of oocytes No. of oocytes at Developmental
Ovarian stage . ot
examined MI rates (%)
Inactive 45 7 (15.6) 16 (35.6) 1 (220
Follicular 50 22 (44.0) 25 (50.0) 10 (20.0)*
Luteal 45 8 (17.8) 14 (31.1) 4 (890

2. Values with different letters within same columns differ significantly (p<0.05).

” Oocytes developed to 16 cells.



Table 3. In vitro fertilization rate of oocytes with or
without cumulus cells

No. of oocytes

Type of

oocytes  Cultured Fertilized Develo*ped
(%) (%)

Intact 50 24 (48.0)° 10 (22.5)°

Denuded 45 16 (35.6)° 6 (13.3)°

*

*® . Values with different letters within same
columns differ significantly (p<0.05).
" Qocytes developed to 16 cells.

In vitro fertilization and developmental rates of
oocytes with cumulus cells for 48 hrs was 48.0%,
35.6% and 22.5%, 13.3%, respectively. These rates
of oocytes with intact cumulus cells were higher
significantly than that of ocytes with denuded cu-

mulus cells.

This result was similar or a little lower than Quan
et al. (2004) who reported that the in vitro ferti-
lization and cleavage rate of salt-stored feline ova-
ries was 22.3~57.1% and 23.3~33.0%. Hewitt
and England (1999) and Bolamba et al. (1998) re-
ported when cultured canine oocytes in SOF me-
dium supplemented with 3% BSA was a little
higher than that cultured other medium.

CONCLUSION

The studies were carried out to investigate the
effects of morphology and collection time of oocy-
tes on in vitro maturation and fertilization of canine
oocytes.

The results were summarized as follows :

1. The in vitro maturation rates of oocytes with
or without cumulus cells were 42.0+3.4%,
24.4+4.1%, respectively. The IVM rate of oocy-
tes with cumulus cells was higher than that of
oocytes without cumulus cells. The rate of

oocytes with cumulus cells was higher than

that of denuded oocytes.

2. IVM rate of oocytes recovered from ovaries
inactive, follicular and luteal stage was 35.6
%, 50.0%, 31.1%, respectively. In vitro deve-
lopmental rates to 16 cell stage were 2.2%,
20.0%, 8.9% respectively. In vitro fertilization
rate of oocytes with cumulus cells were sig-
nificantly lower than that of denuded oocytes.

3. In vitro fertilization and developmental rates
of oocytes with cumulus cells for 48 hrs was
48.0%, 35.6% and 22.5%, 13.3%, respectively.
These rates of oocytes with intact cumulus
cells were higher significantly than that of

ocytes with denuded cumulus cells.
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