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SUMMARY

This study was carried out to examine the effects of epidermal growth factor (EGF) and the
number of cumulus-oocyte complexes (COCs) on in vitro maturation (IVM) of porcine immature
oocytes, and on subsequent in vitro fertilization (IVF) and development (IVD). COCs were
collected from antral follicles of porcine ovaries collected from abattoir, and were maturated in
modified NCSU-23 (mNCSU-23) with 10% pFF, 0.6 mM cysteine, 50 gmM B-mercaptoethanol,
1 mM dbcAMP, 10 TU/mL PMSG and 10 TU/mL hCG, which was supplemented with or without
10 ng/mL. EGF and into which 50 or 15 COCs per droplet was put. Oocytes matured in vitro,
were fertilized in vitro in modified Tris-buffered medium (mTBM) with the final motile sperm
concentration of 1x10° sperm/mL, and subsequently putative embryos were developed in vitro
in NCSU- 23. The results are as follows.

1. In the result of IVM, 10 ng/mL. EGF supplement duplicated the percentage of C4 group
of COCs(41% vs 81%). But the rate of germinal vesicle breakdown (GVBD) and of
nuclear maturation were not significantly different between control and EGF supplemented,
or between the number of COCs per culture droplet, and there was not a significant
interaction between the two factors, either.

2. In the result of IVF, there was not significantly different between control and EGF
supplemented, or between the number of COCs per culture droplet, or was not a
significant interaction between the two factors, in the rate of sperm penetration, in the
percentage of oocytes with male pronucleus (MPN), and in the rate of polyspermy.
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3. In the result of IVD, there was not significantly different between control and EGF

supplemented, or between the number of COCs per culture droplet in the percentage of

cleaved oocytes. There was not significantly different between the number of COCs per

culture droplet, but between control and EGF supplemented (p<0.01) in the percentage of
blastocysts, the number of inner cell mass (ICM), trophectoderm (TC) and total cells.
There was no significant interaction between the two factors anywhere.

These results suggested that 10 ng/mL EGF supplement into mNCSU-23 for IVM was
effective in the production of more as well as better blastocysts during IVD through

increasing the number of cells in those.

(Key words : porcine oocyte, EGF, IVM, IVF, IVD)
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Fig. 1. A differential stained IVM/IVF-derived porcine
blsatocyst (200 X%).
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Table 1. Effects of EGF on cumulus expansion of COCs derived porcine antral follicles

No. of oocytes Degree of cumulus expansion'
examined C4 C3 C2 Cl Co
Control 303 125 133 31 7 7
EGF 301 247 41 7 2 4

' CO : none or little expansion, C1 : about 25 % expansion, C2 : about 50 % expansion, C3 : about 75% expansion,
C4 : almost all expansion.

Table 2. Effects of EGF for COC number on the nucleic maturation of immature oocytes derived porcine antral

follicles
No. of No. of No. of oocytes at the stage of ' Percentage of Maturation rate
. oocytes ProM-1 GVBD' (%)
COC -
OCs  examined GV ~ T M-I (MeanSE)  (Mean+SE)
Control 77 8 7 62 89.7+2.3 79.9+4.8
EGF 35 4 2 29 88.5+0.3 83.0+3.0
50 57 5 4 48 91.5£3.5 84.1£3.5
15 55 7 5 43 87.3t6.4 772164

'Gv . germinal vesicle stage, ProM-1 : first prometaphase, T-1 : first telophase, M-1I : second metaphase, GVBD :
germinal vesicle breakdown,
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Table 3. Effects of EGF for COC number on in vitro fertilization of in vitro matured oocytes derived porcine antral

follicles
No. of %(meantSE) of oocytes Rate of Mean no. Of
No. of oocytes olvs .Spermatozoa in
erm
COCs © y polyspermy penetrated oocytes
examined  Penetrated  with MPN  with PPN  (MeanzSE)
(MeantSE)
Control 104 78.8+2.7 83.5+2.6 27.842.6 36.9+3.1 1.9+0.1
EGF 36 88.9+4.5 84.3+3.2 21.7£3.0 28.3+33 2.0+£0.2
50 70 85.6+2.4 86.7+2.4 24.7+2.2 31.5+1.6 1.8+0.2
15 70 77.1+3.1 80.8+3.1 27.9+3.8 37.9+4.8 2.0+0.2

' MPN: Male pronucleus, PPN: Polypronucleus.

Table 4. Effects of EGF for COC/embryo number on in vitro development of jn vitro fertilized embryos derived
porcine antral follicles

0,
No. of COCs/ No. of % of oocytes % of blastocysts at day 6 (mean*SE)
oocytes cleaved
embryos . . - .
inseminated (Mean+SE) / cleaved / inseminated

Control 423 49.312.4 21.3+1.4% 10.7+1.1%
EGF 229 572432 31.3+3.0° 18.4:2.5"

50 474 53.0£2.6 25.0+2.0 13.7+1.6

15 178 50.6+3.2 242427 12.9+2.1

B Values within columns for individual treatments with different superscripts differ (p<0.01).

Table 5. Effects of EGF for COC/embryo number on cell number of blastocysts developed from in vitro fertilized
embryos derived porcine antral follicles '

No. of No. of No. of cells' (mean+SE) % of
COCs/ blastocysts ICM cells
embryos tested ICM TE Total (meanzSE)
Control 17 3.7+0.3" 27.7+1.6" 31.4+1.9* 11.5+0.4
EGF 23 47038 36.0+1.78 40.7+2.0° 11.4£0.3
50 24 43403 31.4%1.5 35.7+1.8 11.7:0.3

15 16 4.1+0.4 323425 36.4+2.9 11.1£0.4

"ICM : inner cell mass, TE : Trophectoderm.

™8 Values within columns for individual treatments with different superscripts differ (p<0.01).
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