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ABSTRACT

Antioxidants(N-acetyl-lI-cysteine, ebselen and glutathione) and growth factors(EGF, PDGF) were
studied as a mean of increasing the development of porcine embryos produced by in vitro maturation
(IVM) and in vitro fertilization(IVF).

Porcine embryos developed to the 2~8 cell stage after IVF were cultured for 6 to 7 days at 38.5C
in NCSU 23 medium containing antioxidants plus growth factors. Cell numbers of blastocysts were
counted by fluorescence staining method.

The developmental rate beyond morula stages in NCSU 23 containing NAC(1mM) or NAC(1mM)
plus EGF(100ng/ml) or PDGF(5ng/ml) were 28.1, 32.3 and 35.3%, respectively. NAC plus PDGF group
was slightly higher than control group(P>0.05). The developmental capacity in NCSU 23 containing
ebselen(10 M) or ebselen(10 xM) plus EGF(100ng/ml) or PDGF(5ng/ml) were 17.8, 36.9 and 40.3%,
respectively. Ebselen plus growth factor groups were significantly higher than control group(P<0.05).
The developmental capacity in NCSU 23 containing glutathione(100 M) or glutathione(100 zM) plus
EGF (100ng/ml) or PDGF(5ng/ml) were 24.1, 30.5 and 27.7%, respectively. There were not difference
in all experimental groups(P>0.05). In all experimental groups, there was no significantly differences
on the cell number of blastocysts, but ebselen plus growth factor groups were significantly higher than
control group.

These studies indicate that antioxidants plus growth factors can increase the proportion of embryos
that developed beyond morulae stage.

(Key words : Antioxidant, Growth factor, Porcine embryo)
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Table 1. The combine effect of NAC plus growth factors on irn vitro development of porcine IVM/IVF

embryos
No. of No. of No. of embryos (%) Morulae plus  Aver. cell
Treatment oocytes oocytes blastocysts  no. of blasto.
examined cleaved(%) Pre-morulae  Morulae  Blastocysts (%) (Mean+S.E)
NAC' 180 96(53.3) 69(71.9) 20(20.8) 7(7.3) 27(28.1) 30.6%5.3
NAC+EGF 180 96(53.3) 65(67.7) 25(26.0) 6(6.3) 31(32.3) 30.347.0
NAC+PDGF’ 180 102(56.7) 66(64.7) 29(28.4) 7(6.9) 36(35.3) 29.116.4

' N-acetyl-l-cysteine 1.0 mM.
% N-acethyl-l-cysteine 1.0 mM + EGF 100 ng/ml.
} N-acethyl-I-cysteine 1.0 mM + PDGF 5 ng/ml.
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Table 2. The combine effect of ebselen plus growth factors on in vitro development of porcine IVM/

IVF embryos
No. of No. of No. of embryos (%) Morulae plus  Aver. cell
Treatment  oocytes oocytes blastocysts no. of blasto.
examined cleaved(%) Pre-morulae  Morulae  Blastocysts (%) (Mean=S.E)
EB' 180 90(50.0) 74(82.2) 13(14.4) 33.3)° 16(17.8°  25.7°+10.8
EB+EGF? 180 HI6LTY  70(63.1)  3127.9% 100908 41369  68.0°t 6.1
EB+PDGF’ 198 124(62.6)  74(59.7)  42(33.9) 8(6.5™  50(40.3"  66.8°+ 8.5

** Values with different superscripts within columns are significantly differ, P<0.05.
' Ebselen 10 uM.

? Ebselen 10 gM + EGF 100 ng/ml.

3 Ebselen 10 zM + PDGF 5 ng/ml.
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Table 3. The combine effect of glutathione plus growth factors on in vitro development of porcine

IVM/IVF embryos

No. of No. of No. of embryos(%) Morulae plus  Aver. cell
Treatment oocytes oocytes blastocysts  no. of blasto.
examined cleaved(%) Pre-morulae Morulae  Blastocysts (%) (Mean+S.E)
GSH' 199 116(58.4) 88(75.9)  20(17.2) 8(6.9) 28(24.1) 26.617.6
GSH+EGF’ 201 118(58.7) 82(69.5)  33(29.0) 3(2.5) 36(30.5) 30.0+7.2
GSH+PDGF’ 200 119(59.5) 86(72.3)  28(23.5)" 5(4.2) - 33(27.7) 33.2+83
* Values with different superscripts within columns are significantly differ, P<0.05.
' Glutathione 100 uM.
? Glutathione 100 gM + EGF 100 ng/ml.
? Glutathione 100 #M + PDGF 5 ng/ml.
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