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ABSTRACT

The present study was carried out to investigate the effects of the maturation media such as a
modified TCM-199 (mTCM-199) medium, modified Waymouth MB 752/t (mWaymouth MB 752/1)
medium or NCSU-23 medium on penetrability of pig oocytes by liquid boar sperm. Oocytes (30 ~40)
were transferred into each well of a Nunc 4-well multidish containing 0.5 ml maturation medium. When
immature pig oocytes were cultured in mTCM-199, mWaymouth MB 752/1 and NCSU-23 maturation
media for 44 h in 5% CO, in air at 38.5°C, the germinal vesicle breakdown (GVBD) rates of the oocytes
were 95.6, 94.1 and 94.9%, respectively, and the maturation rates (metaphase [I) of oocytes were 92.5,
90.1 and 91.1%, respectively. No differences were observed among the maturation media. The sperm
-rich portion of ejaculates with greater than 90% motile sperm were used in the experiment. The semen
was cooled 22 to 24°C over 2 h period. The semen was diluted with Beltsville Thawing Solution (BTS)
extender at room temperature to give 2% 10° sperm/ml in 100 ml plastic bottle. Liquid boar semen of
30 ml in 100 ml plastic bottle was kept at 17°C for 5 days. The sperm with greater than 70% motility
after day 5 of storage were used for in-vitro fertilization (IVF). After 44 h maturation of immature
oocytes, cumulus cells were removed and oocytes (30~40) coincubated for 6 h in 0.5 mi mTCM-199
and mTBM fertilization media with 2 x 10%ml sperm concentration. At 6 h after IVF, oocytes were
transferred into 0.5 m! mTCM-199 and NCSU-23 culture media for further culture 6 or 42 h. Sperm
penetration, polyspermy and male pronuclear formation of oocytes at 12 h after IVF, and developmental
ability of oocytes at 48 h after IVF were evaluated. The oocytes in combination with NCSU-23 medium
for maturation and mTBM medium for IVF increased male pronuclear formation (48.0%) compared to
those in combination with mTCM-199 media for maturation and IVF, and mWaymouth MB 752/1
medium for maturation and mTCM-199 medium for IVF. The rates of cleaved embryos (2~4 cell stage)
at 48 h after IVF were 24.1% in combination with mTCM-199 media for maturation, IVF and culture,
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43.6% in combination with mWaymouth MB 752/1 medium for maturation and mTCM-199 media for
IVF and culture, and 71.2% in combination with NCSU-23 medium for maturation, mTBM medium for

IVF and NCSU-23 medium for culture. In conclusion, we found out the oocytes matured in vitro were

fertilized by liquid boar sperm stored in BTS extender at 17°C for 5 days. We recommend the simple
defined NCSU-23 medium for nuclear maturation, mTBM medium and liquid boar sperm for IVF, and

NCSU-23 medium for embryo culture.
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Table 1. Effect of different maturation media during IVM of pig oocytes

No. of oocytes

Maturation No. of . |
. GVBD (%) MI (%)

medium oocytes GV: GVBD~MI? MI?
mTCM-199 184 8 170 95.6 1.7 925+2.2
mWaymouth MB 752/1 190 11 171 94.1+1.8 90.1£2.4
NCSU-23 181 9 165 94.9+2.0 91.1£2.5

! Mean-+SE. Experiments were repeated three times.

2 GV: germinal vesicle, GVBD: germinal vesicle breakdown, M I: metaphase I and MIi: metaphase II.
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Table 2. Effect of different maturation media on fertilization parameters of pig oocytes inseminated
in mTCM-199 and mTBM

Maturation Fertilization ~ No. of oocytes % of
medium medium inseminated  pepetrated" Polyspermic' Male pronucleus’
mTCM-199 mTCM-199 149 62.2+11.4 22.7+ 9.7 27.8+4.0°
mWaymouth MB 752/1 mTCM-199 149 67.1+12.4 26.2+12.8 36.6+8.9
NCSU-23 mTBM 130 795+ 6.2 19.1+ 8.9 48.0+3.7°

' Mean+SE. Experiments were repeated three times.
® Values in the same column with different superscripts differ significantly (P<0.05).
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Table 3. Developmental ability of pig oocytes matured, inseminated and cultured in different media’

. of 2
Maturation Fertilization Culture No. o No. of embryos cleaved (%)
. ] ] embryos
medium medium medium
cultured 2~4 cell stage
mTCM-199 mTCM-199  mTCM-199 53 13 (24.1+£7.6°)
mWaymouth MB 752/1 mTCM-199  mTCM-199 59 28 (43.619.4")
NCSU-23 mTBM NCSU-23 46 32 (71.2£3.49)

! Embryos were matured for 44 h, inseminated for 6 h after maturation and cultured for 48 h after insemination.
? Mean+SE. Experiments were repeated three times.
™ Values in the same column with different superscripts differ significantly (P<0.03).
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