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ABSTRACT

This study was carried out to investigate the effect of morphology of oocytes, kinds of media, cysteine and
myo-inositol supplementation on IVM rate of porcine oocytes. Cumulus- enclosed oocytes were incubated in

maturation NCSU-23 and TCM-199 medium with supplementation with 3, 5, 10, 20 mM myo-inositol and 0.05, 0.1,
0.5, 1.0 mM cysteine.

1

- When classified by morphology, excellent, good and fair of cumulus-enclosed oocytes were incubated for 48 hrs

and the IVM rate were 14.2+3.7%~58.7+4.0%, respectively. The rate were greater in oocytes with excellent
cumulus cells than those without cumulus cells.

. The IVM rate of oocytes cultured in TCM-199 and NCSU- 23 medium supplementation or non-supplementation

with 1.0 mM myo-inositol were 7.5+4.5%, 45.0+4.8% and 4.4%, 42.5+4.2%, 18.0+5.2%, respectively.
Supplementation with myo-inositol significantly increased the IVM rate of oocytes.

. The IVM rate of oocytes cultured in NCSU-23 medium supplementation of 3, 5, 10, 20 mM myo-inositol for

48 hrs were 47.5+4.5%, 57.5+4.2%, 62.5£4.9%, 50.0+5.2%, respectively. The IVM rate of oocytes in NCSU-23
medium supplemented with 10 mM myo-inositol were significantly increased compared to control (42.5+4.0%).

. The IVM rate of oocytes cultured for 48 hrs in NCSU-23 media supplement with 0.3, 0.5, 1.0, 2.0 mM

myo-inositol were 50.0+4.5%, 62.5+4.2%, 52.5+4.9%, 45.0+4.2%, respectively. The IVM rate of oocytes in
NCSU-23 medium supplemented with 10 mM cysteine were significantly increased compared to control
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(42.5+4.0%).
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INTRODUCTION

Cysteine and myo-inositol is important for cytoplasmic ma-
turation; the addition of cysteine, myi-inositol, EGF and S-
ME to a maturation medium stimulated meiotic maturation
(Chance et al., 1979; Ding and Foxcroft, 1993; Berridge MI.
1993; Abeydeera et al., 1998; Yang, 2002; Quan et al., 2004).

Investigations into factors affecting oocyte quality in con-
ventional IVF cycles usually assess the oocyte maturity during
its retrieval by examining the morphological appearance of the
oocyte-cumulus complex (Imthurn ef al., 1996). Recent studies
reveal that morphology of cocyte-corona-cumulus complex bears
little relationship to oocyte maturity (Rattanachaiyanont et al.,
1999).

Myo-inositol is essential for the growth of eukaryotic cells
and serves as a precursor for biosynthesis of inositol-containing

phospholipids (Downes, 1989). Although previous reports sug-
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gest that the metabolism of phosphoinositides may be impor-
tant in the induction of meiotic maturation in mammalian
oocytes (Homa, 1991; Downes and Macphee, 1990). Results
from the present study confirm and extend the findings of Pesty
et al. (1994) by demonstrating a dose-dependent effect of MI
on the normal kinetics of GVBD and a significant increase
in the proportion of mouse oocytes that can progress to full
meiotic maturation (Ishii et al., 1981; Yoshida et al., 1993;
Foote and Simkin, 1993; Lafleur et al., 1994; Hynes, 2000).

The cysteine supplementation into the medium for oocyte
maturation in vitro plays important role on the rates of matura-
tion, fertilization and development, indicating that increased
GSH that is synthesized by the 7 -glutamyl cycle and its syn-
thesis is dependent on the availability of cysteine in the me-
dium (Meister and Tate, 1976). It is similar to other observa-
tions reported by Chance ez al. (1979) and de Matos ef al. (1995).
de Matos er al. (1996, 1997) reported that supplementation of
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B -mercaptoethanol, cysteine and cystine during in vitro matu-
ration increased the GSH concentration. Particularly, an experi-
ment (De Matos et al., 1996) observed a 3-fold increase in
GSH concentration when bovine oocytes were matured in the
medium supplemented with 0.1 mM cysteamine. Similar was
the observation by Takahashi et al. (1993) with the use of bo-
vine oocyte in which a 3.6-fold increase in intracellular GSH
after 24 hrs of culture in the presence of 50 uM cysteamine.
However, an urgent subject need to be increasement of the
developmental rate porcine immature cocytes are low than that
of other animals.

In order to determine better conditions for in vitro matura-
tion of porcine oocytes, this study also evaluated the effect of
morphology of cumulus-oocytes-complexes, kinds of media, cys-
teine and myo-inositol supplementation during in vitro matura-

tion of porcine oocytes.

MATERIALS AND METHODS

1. Collection of Oocytes

Porcine ovaries were collected at a local slaughterhouse and
transported to the laboratory in sterile physiological saline con-
taining 100 IU/ml penicillin G and 100 ug/ml streptomycin sul-
fate at 25~30C. Oocytes were aspirated from medium size
follicles with an 21 gauge fixed to a 10 ml disposable syringe.
The cumulus-oocytes complexes (COCs) that had an evenly
distributed cytoplasm and washed three times in oocyte ma-

turation medium containing hormonal supplements.

2. In Vitro Maturation of Oocytes

Then each group of 50 COCs was cultured in 500 1 of
TCM-199 (Whittaker, U.S.A.) medium supplement with 2 TU/
ml hCG (Sigma, U.S.A.) and 10% FCS (Sigma, U.S.A.) which
had previously been covered with mineral oil and equilibrated
in a humidified atmosphere of 5% CO, and 95% air at 38.5C.

Follicular oocytes was classified by morphology of oocytes
as excellent (with multiple layers of compact cumulus cells and
evenly granulated cytoplasm), good (with unevenly distribute
cumulus cells) and fair (with free zoan pellucida). Cumulus-en-
closed oocytes were incubated in maturation TCM-199 me-
dium with supplemented with 3, 5, 10, 20 mM of myo-inositol
and 0.05, 0.1, 0.5, 1.0 mM cysteine.

3. Assessment of Meiotic Stage

Oocytes were fixed in acetic acid : ethanol (1:3) solution for

24 h then stained using with 1% acetoorcein (Sigma, U.S.A.) or
10 ¢ g/ml bisbenzimide (Hoechst 33342, Sigma, U.S.A.) and ob-
served under an fluorescence microscope. The judgement of oocy-
tes maturation in vitro was catried out depending on the criteria
of maturation by cell and nuclear division, and survival rate or

in vitro development by investigating embryo development.

4. Statistical Analysis

The results were expressed by treatment as mean+SD. For
comparison of means, Duncan's multiple verification was per-
formed using SAS package of general Linears Mode! proce-
dures (SAS Institute).

RESULT AND DISCUSSION

1. Morphology and Media on IVM Rate

This experiment was carried out to investigate the effect of
morpholoéy and media on IVM rate of oocytes and the results
were shown in Fig. 1. Oocytes was classified by morphology
as excellent (with multiple layers of compact cumulus cells and
evenly granulated cytoplasm), good (with unevenly distribute
cumulus cells) and fair (with free zoan pellucida).

When the immature oocytes cultured in NCSU-23 for 48 hrs,
excellent, good, fair class by morphological classification were
14.243.7% ~58.7+4.0%, respectively. The IVM rate between
control and excellent group of oocytes differed significantly
(»<0.05). This result was similar to Jang et al. (2006) reported
that the IVM rate of porcine oocyte cultured in TCM-199 for
24~48 hrs higher than cultured in good and fair group oocytes.

2. Medium and Myo-inositol on IVM Rate
This experiment was carried out to investigate the effect of

kinds of media and medium supplementation with myo-inositol
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Fig. 1. Effect of morphological classification on IVM oocytes.
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on IVM rate of oocytes were shown in Table 1.

The IVM rate of oocytes cultured for 48 hrs in TCM-199
and NCSU-23 media supplement with or without 1.0 mM myo-
inositol were 57.5+4.5%, 55.0+4.4% and 45.0+4.8%, 42.5+4.2%,
respectively. The IVM rate between control and myo-inositol
supplementation group differed significantly (p<0.05). This result
was similar to Chiu et al. (2002) reports that the GVBD rate
of mouse oocyte cultured in MEM supplemented with 30 mM
myo-inositol for 4 hrs was higher than cultured in control me-
dium (94.1% and 68.7%).

3. Myo-inositol Concentration on IVM Rate

This experiment was carried out to investigate the effect of
myo-inositol concentration on IVM rate of oocytes. As shown
in Table 2, the IVM rate of oocytes cultured for 48 hrs in
NCSU-23 media supplement with 3, 5, 10, 20 mM myo-inosi-
tol were 47.5+4.5%, 57.5+4.2%, 62.5+4.9%, 50.0+5.2%, res-
pectively. The IVM rate of oocytes in NCSU-23 medium supple-
mented with 10 mM myo-inositol were significantly increased
compared to the control (42.5£4.0%). Although the experimen-

tal animal was different, the above result was lower than Chiu
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et al. (2002) reports that the IVM rate of mouse oocyte cul-
tured in MEM supplemented with 10, 20, 30 mM myo-inositol
for 4 hrs were 78.0%, 83.1%, 94.1%, respectively.

4. Cysteine Concentration on IVM Rate

This experiment was carried out to investigate the effect of
cysteine concentration on IVM rate of oocytes and the results
were shown in Table 3.

The IVM rates of oocytes cultured for 48 hrs in NCSU-23
media supplementing with 0.05, 0.1, 0.5, 1.0 mM cysteine were
50.0+4.5%, 62.5£4.2%, 52.5+4.9%, 45.0+4.2%, respectively.
The IVM rate of oocytes in NCSU-23 medium supplemented
with 0.1 mM cysteine were significantly increased compared
to the control (42.5+4.0%). This result was similar to Yang (2002)
reports, in which the MII rate of bovine oocyte cultured in
TCM-199 supplemented with 0.03 mM myo-inositol for 22 hrs
were 66.03%, 63.0%, respectively.
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