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oocytes to blastocysts in vitro a little limmited in

However, development from immature

[. INTRODUCTION

Many researchers, in pig, have been invest-
igated for i witro culture system of immature
oocytes (Mattioli et al., 1989: Funahashi et al.,
1993: Yoshida et al., 1993; Niwa, 1993: Nagali,
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pig. Therefore, in pig, many reports have been
more examined by in vive than i vitro embryos
compared with other species (Archibong et al.,
1989: Krisher et al., 1989ab: Prather et al,
1991; Rieger et al., 1992).
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Many factors (BSA, serum, amino acids,
growth factors, etc.) for improvement of culture
system have used as the additive in culture me-
dium in pig as well as others (Stone et al., 1984:
Ding and Foxcroft, 1994; Harper and Brackett,
1993: Rosenkrans and First, 1994). Rosenkrans
et al. (1994) reported that the blastocyst forma-
tion of bovine embryos was affected by the cul-
ture medium supplemented with amino acids.
The presence of amino acids in the culture me-
dium increases blastocyst formation, hatching,
and cell number on the development of embryos
(Stone et al., 1984: Meyen et al., 1989; Gardner
and Lane, 1993: Rosenkrans and First, 1994), In
pig, the development of zygotes in simple me-
dium can develop to blastocyst, but the develop-

ment of blastocysts ceases in vitro after blasto-

cyst expansion (Wright, 1977; Menino and Wrig-

ht, 1982: Petters et al.,, 1990: Hagen et al.,
1991: Beckmann and Day, 1993). Hatching and
trophoblast expansion after pig blastocyst for-
mation were stimulated by including serum and
amino acids in the culture medium (Robl and
Davis, 1981; Stone et al., 1984: Rosenkrans et
al., 1989: Pollard et al., 1995). Pollard et al.
(1995) suggested that the development of in
vivo pig zygotes to blastocyst can be supported
by simple culture media, but the development of
morulae to hatching was superior to complex
medium contained amino acids and serum. Thes-

e results showed that development of embryos

necessarily requires to nutrients and energy sour-

ces. These factors more affect at the continued
development and hatching of late embryo stage
after morula and blastocyst formation than
cleavage of early embryo stage. Therefore, this
report examined to effects by amino acids and
fetal bovine serum (FBS) on the blastocyst de-
velopment as well as hatching after the blasto-
cyst formation of pig IVM /IVF produced em-
bryos.

II. MATERIALS AND METHODS

1. Recovery of immature oocytes

Ovaries were collected from prepubertal gilts
at a local slaughterhouse and transported to the
laboratory in saline (35 to 39°C) within 1 hr. The
oocyte-cumulus complexes (OCCs) were recover-
ed by aspiration from the follicles (2~6 mm in
diameter) using a 10 ml disposable syringe fitted
with an 18-gauge needle. The OCCs were was-
hed three times with TL-HEPES (1 mg /ml
BSA, low carbonate TALP: Parrish et al,

1988) and the maturation medium, respectively.

2. In vitro maturation (IVM)

The oocytes (about 50 oocytes) were trans-
ferred into a 0.5 ml of maturation medium equil-
ibrated for 2 hr in 5% CO, and 95% O, incubator
under warm mineral oil in a four well culture
dish. The maturation medium consisted of
TCM-199 (with Earle’s salts: Gibco, USA) sup-
plemented with 25 mM NaHCOs, 10% FBS (fet-
al bovine serum, Gibco), 0.2 mM pyruvate, 0.6
mM L-cysteine, 10 ug /ml p-FSH, and 25 ug /ml
gentamycin. Culture was carried out at 39C in
5% CO, in air for 42-44hr.

3. Sperm capacitation and in vitro fertiliza-
tion (IVF)

Semen were collected from cauda of epididy-
mus obtained from a local slaughterhouse, Se-
men (1 ml) were diluted into 5 ml Sp-TALP
(Rosenkrans et al., 1994), and the extender was
removed by washing two times (1,000 rpm) for 5
min. Then the sperm pellet was resuspended
with Sp-TALP, and motile sperm were collected
by swimup separation after incubation for 10
min,

Highly motile sperm were added into the fer-

tilization medium containing about 50 oocy-
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velopment and hatching of pig blastocysts.

V.SUMMARY

In  vitro development potential of pig
IVM /1VF produced embryos was investigated
in culture medium (NCSU) supplemented with
BSA (0.4%), serum (10%), or amino acids (2%
BME amino acids solution and 1% MEM non es-
sential amino acid solution). Embryos collected
at 30 hr (2-cell) or 48 hr (2- to 4-cells) after
IVF. In the first experiment, the development
ability of 2-cell embryos in the culture medium
(NCSU-0.4% BSA) following time course was
examined. Morulae and early blastocysts reveal-
ed at 72 hr (102 hr after [ VF) after culture, and

expanded blastocysts showed at 120 hr (150 hr

after IVF). In the second experiment, the cleav-

ed (2- to 8cell) embryos at 48 hr after IVF com-
pared number of nuclei status with morphologi-
cal blastomeres. The harmony of the number be-
tween nuclei and blastomeres more differed
from over 4-cell than 2- to 4-cell embryos. In the
third experiment, the ability of hatching after
blastocyst formation of 2- to 4-cell embryos in
the culture medium supplemented with /without

BSA, serum, or amino acids was examined. Em-

bryos in all groups can develop to expanded blas-

tocyst, but hatching of embryos can be devel-
oped by the culture medium containing amino
acids or serum, In addition, the addition of ser-
um at morula and early blastocyst stages was
significantly enhanced the hatching rate of blas-
tocysts. Therefore, This result suggests that
amino acids and serum in the culture medium
can support to the continued development and
hatching of pig blastocysts.
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