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ABSTRACT

The present study was carried out to examine the effect of B-Mercaptoethanol (B-ME) on in vitro
maturation (IVM) of porcine follicular oocytes and oxygen concentration with B-ME on in vitro
development (IVD) of porcine IVM/IVF embryos.

The results were summarized as follows :

1. The rates of nuclear maturation, penetrated oocytes, polyspermic oocytes, pronucleus formation
and mean numbers of the penetrated sperms were not significantly different using NCSU-23
maturation media for 0, 25, 50 and 100 uM B-ME (P>0.05).

2. The rates of blastocyst formation at day 7 after in vitro fertilization were higher in oocytes matured
with 25 pM B-ME (25.4+0.9%) than in those matured with 0 (14.5+1.6%), 50 (17.3+1.7%) and
100 pM (12.4+£1.3%) (P<0.05). However, no differences ware found in total cell numbers of
blastocyst among the treatments.

3. The rates of blastocyst formation at day 7 after in vitro fertilization were higher in the NCSU-23
culture medium with 25 uM B-ME (23.6+2.8%) than in those cultured with 0 (15.4+4.4%), 12.5
(17.5+£2.3%) and 50 pM B-ME (18.62£2.1%) under the 5% and 20% O concentrations {(P<0.05).
However, no differences was found in total cell numbers of blastocyst among the treatments.

These results suggested that the addition of 25 pM B-ME in the IVM/IVD media were effective on
the porcine embryo production. However, the rates of blastocyst formation and total cell numbers of
blastocyst at day 7 of porcine IVM/IVF embryos were not significantly different in the NCSU-23 culture
medium under 5% and 20% O; concentrations.
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Table 1. Effects of different p-ME concentrations during IVM on in vitro fertilization of porcine
oocytes in mTBM

. % (meantSE) of oocytes Percentage of Mean no. of
Concentration No. of . spermatozoa
. polyspermic .
of B-ME  examined . in penetrated
with male and oocytes
M) oocytes Matured Penetrated female pronuclei  (MeanSE) oocytes
emale pronuclei * (Mean:SE)
0 62 86.8+2.4 (54) 51.1+3.8 (27) 95.214.7 (26) 23.5£109 ( 7) 1.320.1
25 74 87.615.2 (66) 66.9+6.5 (42) 100 (42) 25.6%= 9.4 (10) 1.320.1
50 54 95.2+4.7 (52) 54.4%9.8 (27) 100 (27) 182z 09 ( 5) 12432
100 76 76454 (57) 58.2%6.1 (33) 100 (33) 27.0:£10.4 (10) 1.420.2

Table 2. Effects of different f-ME concentrations during IVM on in vitro development of porcine
IVM/IVF embryos

Concentration Total no. of % of oocytes % (mean+SE) of embryos developing to blastocysts
of putative cleaved
B-ME (uM) embryos (MeantSE) Day 6 Day 7
0 221 67.9+6.7 (152) 11.8£2.0 (25)° 145+1.6 (35)°
25 243 67.5+5.7 (168) 23.011.6 (56)° 25.410.9 (62)
50 241 62.314.9 (150) 16.4+1.4 (39 17.3£1.7 (41)°
100 268 53.9+7.2 (140) 94:15 27 12.4+13 (34)°

** Values with different superscripts within the same columns are different significantly (P<0.05).

Table 3. Effects of different B-ME concentrations during IVM on mean cell number of porcine
blastocysts

Total cell no.

Concentration of No. of No. of ICM cells No. of TE cells
B-ME (uM) blastocysts (Mean=SE) (Mean+SE) of blastocysts
Y - . (Mean+SE)
0 17 6.6+1.5 375445 441547
25 38 7.5+1.1 393+2.8 463:2.8
50 25 5.0£0.7 39.4%3.6 445:3 8
100 2 5.3+0.7 36.6+3.0 42.0+3.1

£(53.9172 ~ 67.9+6.7%)o = Atol7} g oH,
TUR) Wl Ey) BDEL 247} 14.5+1.6, 25.440.9,
173+1.7 2 12.4£1.3% 241 255M 2] B-ME A&+

HHIAP005)0 2 ES MULES YT,
FAZSA el 2T 477 f9H9)
Aol 7t glgieh
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Table 4. Effects of O; with B-ME concentrations on in vitro development of porcine IVM/IVF embryos

Culture conditions Total no. of % of oocytes

% (mean+SE) of embryos developing to blastocysts

Day 6 Day 7

B-ME putative cleaved
0: (%) M) embryos (Mean+SE)

5 0 102 63.5£7.3 (63)
12.5 95 59.2+8.4 (56)
25 114 60.8+2.1 (70)
50 107 55.2+1.4 (59)

20 0 117 54.8+2.5 (65)
12.5 111 60.7£9.8 (67)
25 115 59.3+9.7 (67)
50 110 60.3+£13.8 (65)

Overall total or means

5 418 59.742.6 (248)
20 453 58.744.2 (264)
0 219 59.1£4.0 (128)
125 206 59.9+5.8 (123)
25 229 60.0+4.4 (137)
50 217 57.746.3 (124)

15.1+4.0 (15
12.640.3 (12)°
22.7+3.6 (25)°
18.2+2.6 (20
10.1£2.0 (13)°
19.9+2.9 (22
23.5+42 (26)°
119419 (13)°

17.1+1.7 (72)*
16342.0 (74)*
12.6+2.3 (28)°
16.2+2.1 (34)°
23.1+2.5 (51)*
15.042.0 (33)°

19.6+8.5 (19)*
13.6+0.7 (13)*
22.743.6 (25)°
22.541.7 (24
113432 (15)°
21333 (248
24.6+52 (27)°
14.7+2.0 (16)*

19.6+2.2 (81)*
17.9+2.2 (82)*
15.424.4 (34)°
17.5¢2.3 (37)°
23.6+2.8 (52)*
18.6+2.1 (40)°

abe

Values within columns for individual teatments with different superscripts differ (P<0.05).

ABC Main effect means within columns with different superscripts differ (P<0.05).

PAGE TS NCSU-23 v Felof A A 944
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ano &, 1996; o] &, 1997, Caamano %, 1998)%]
FE gt HId A9l Lim F(1996)°]
BECM ujjFeliof}f wjFA] B-ME& 6.25~12.50M©]
adFolgty B H oF E(1997a)0] CRlaa ujj ok
ool 50pM FH7H+ 2 Caamano 5(1998)°] 20uM
< A7tted WSS Ao wivteggE ¢
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o Ak £e dUAFY 3 B 8te Takaha-
shi 5(1993)¢] 10% FBS9} 100uM 2] B-MEE H &
A2 H g w7 2T 2 GEHIE Bt §9
H((P<0.05)C2 2 wigdES Yeds B
AT FARSE AFG 0, A 2te] FFH) kAo
o2l Aol #AG AFRA Lim 5(1996)3
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Table 5. Effects of O, with B-ME concentrations on mean cell number of porcine blastocysts

Culture conditions

Total cell no.

No. of No. of ICM cells No. of TE cells of blastocysts
0, (%) B-ME (uM) blastocysts (MeantSE) (Mean+tSE) (Mean+SE)
5 0 16 5.6+1.0° 41.8+3.5" 47.543.7°
12.5 13 6.7+1.4% 36.6+5.5 442+51%
25 20 4.5+0.8" 43.543.8° 48.0+4.2°
50 11 8.1+2.5° 31.343.6™ 39.8+4.4°
20 0 13 44£1.7 28.745.1° 332448
12.5 14 2.7+0.7° 43.5+5.0° 46.245.1*
25 18 42+12% 37.5+4.8 41.7+4.4°
50 13 2.6=1.0° 34.5+4.8° 37.2+4.8%
Overall total or means
5 60 6.120.6* 39.3+2.1 4554211
20 58 3.540.5" 36.8+2.5 40.4+2.4
0 29 5.240.9* 37.143.1 423432
12,5 27 5.0+0.8" 402437 452435
25 38 43+0.7% 40.6+3.0 45.0%3.0
50 24 52+1.4 33.0+3.0 38.4+3.2

abc

Values within columns for individual teatments with different superscripts differ (P<0.05).

*® Main effect means within columns with different superscripts differ (P<0.05).
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