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J.T. Yoon, Y. H. Chung*, K. Y. Han and S.H. Choi**

Department of Animal Life Resources, Ansung National University

SUMMARY

The purpose of this study was to evaluate the effects of growth factors such as
epidermal growth factor (EGF) and insulin-like growth factor-1 IGF-1) on maturation
of bovine follicular oocytes in vitro. Qocytes were recovered from the ovaries of
slaughtered Hanwoos. The oocytes were matured in TCM 199 at 39T, 5% CO: in air.
Growth factors were added to maturation medium as follows: control (no serum), EGF
(10ng/ml, 50ng/ml or 100ng/ml), IGF-1(100ng/ml) and EGF (50ng/ml)+IGF-1
(100ng/ml). The oocytes were placed onto a slide and stained with aceto-orcein dye.
Nuclear maturation was evaluated and classified as germinal vesicle breakdown
(GVBD), metaphase-I MI) or metaphase-II(MII). Maturation rates were 37.9%
{control), 45.8% (EGF, 10ng/ml), 55.8% (EGF, 50ng/ml), 44.4% (EGF, 100ng/ml), 46.7%
(IGF-1, 100ng/ml) and 67.0% (IGF-1+EGF). The highest group developed to MII
stage was IGF-1+EGF treatment group (p<0.05). Therefore, nuclear maturation of
bovine oocytes were affected by both of growth factors, and it seems to have a
mutual activity between them.
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ZA7t FAEHA metaphase-1I (013 MIDA
oA #eo] AR PrKSirard F, 1989). tiF-E
IHEE YETFLS A9 vEN EYHAS
o 2P oz ZEEGo] Arise] GVBD7F deo
o (Edward, 1965), A Jellx #-d 218 2+
of wlkstA FA A¥Hez KT F YA Aok
(Critser %, 1986; Sirard9} First, 1988).

olo} o] X 2R Held dEIFL HAYx
oA wjgE o ApRHoz dA5o] AsfEHE
o2 Bag3n o AYdA wdd Gxd
ALAY JLrA Fukets Add A5l
olZx it T dETY FHH Mzl of
A g3 dHA dA Zsitk (Bal F, 19335
Warnes, 1977). GZ @9 Ad4& &L o7 9
o] AAAFTE2ES Hrtetder (Fukushima
¢} Fukui, 1985), 53} & <ol epidermal growth
factor (¢]& EGF), insulin-like growth factor-1
(013} IGF-1), transforming growth factor-e¢ %
transforming growth factor-8 $< A4d& 2
271 go] E FEA ol JAHAT (Lorenzo
= 1993 Yang &, 1993). ol=3 d7el A A
7t AU FEAS BE3 AT At
ggo] vjAE FAuFAE o] &Frh

gs] 2 dAFdMEe Z4E ZAAAA F IGF-1
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oo oW XY

ME 3 Ul
1. Melds

1) Ol sHRe) A F

ooz 25mMe Hepes’/t 718 tissue
culture medium (TCM) -199 (¢]3} AA-& TCM
199; Gibco BRL, U.S.A)S 18 gauge FAHES &
28 10ml FAIZ FAF FARF FA17]19
WAe AR & EE5GgA AHE dae &
¥ (A7 2~5mm)ZFE dEAR A dEZ
9 AFsEh dAE TFH GENE F

€] petridish (100 %20 mm, Becton Dickinson Lab-
ware, US.A)9 587 A 2 & 4F4& AA
st dEZS GrAEsE A4

radoe] gla fds FAAEEL e FAE
Alarst gt

2) MSHIYM Ol X E

A% MFNL 25mM sodium bicarbonate?}
89 TCM 1998 7| 2ujgd o2 dte] EGF (10
ng/ml, 50ng/mi 100ng/ml), IGF-1 (100ng/
ml) 2 EGF(50ng/ml) + IGF-1(100ng/m)& 7},
A% Fdog o) gatAth 4zt A5l
ML 4-well plate el 05 ml¥ EF3t A5
F 2A1ZF Aol wjFr] el A Al FatATh

=
=

3) Sl

Ak oAdedats A4E4 TCM19ez 33
AR & AHuFg TCMINeE 13 A
well @ 20~5070E ¥} 39T, 5% CO: incubator
Woll Al 244 Q& et ATk

2. Wxte] HAM

Aeud T URE ogy Zo] nA 9 A4S
AAEte] se) wadAE #ASAT FAE hy-
aluronidase(300 IU; Sigma, U.S.A)Z 587 g
31 fine glass pipette ©]-83t] mouth pipett-
inge® GTAEEE ¢dd AAY o, uH Y
(glacial acetic acid 1: ethanol 3)oll 24~T72AI3t 1L
Astgdh ol F e A A(1% aceto-orcein)
o PA 400x 9 AAAW A stelA He wE
2 =AE 9 tH(Toyoda®t Chang, 1974). ¥ <]
9AE W8 X7 (germinal vesicle), 4HEE
F7(GVBD), 12 A%E4 F71MD 3 234
Bd F7(MIDY 4GARZ FESS BristHvh
(Fig. 1).
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Fig. 1. Stage of meiosis (X400)

a . Germinal Vesicle, b : Metaphase—lI|

mE HE2S HAdSE

B2 FE8H AsuSddA wFde T
HEFoE, 10, 50 2 100ng/mle] EGFE F7tst
o AgdsA 7] AdE Table 13 2 & U4X
DL EFoA g3 EE w 37.9%%e] M I
7ol =gaes 10ng/mle] EGF #H7baelA

o
Hd

45.8%, 50ng/ml A7HEol A 558%, 100ng/ml H7}
Tol A 44.4%0] =2 AedsE&S EGF #
Hexe] BAQlel dizzd uEted Eghen
50ng/ml A7lare] ALAdsgo] 7H wdou F
ATRE Fode AARAFHA gk B 434, F
g3 vl 50ng/mle] EGFE #7letes 2
o & gE@e] AelAgol FET Ao BYS
o] Ay 2014 ¥& 50ng/mle) EGFE #7 IGF-13%
o] g ang dolr gk '

EGFE AXaAd<o] 2% kinased A%t
peptide Z-HE2] o]23tE AFHtn dHA 3
© ™ (Schultz, 1988), ~(Harper®} Brackett, 1993)
oA W ollgt m¢A(Downs, 1989)u+ A
(Ding™ Foxcroft, 1994) 2 At#H(Das &, 1991)ll
M AEZE 44¢ £33 02 B2aHo 3l

o,

2. EGF ¥ IGF-19 HgAzalof 2 Gz
HMeld=g

WEHFe EGF 50ng/mi, IGF-1 100ng/ml ¥ &
dF =9 EGF, IGF-1 ®&X4gT22 Yo A
Q)4 %A17] A Table 29 2t} AdE e A
&g Ho] AUEA &S gz 37.9%,
EGF #H7/'#e 453%, IGF-1 #7}l#2 46.7% 2
HaAYTS 670% HAAEEEEL Ve
EGF$ IGF-1 ®-&Azldo] Wxd % EGF,
IGF-1 g5x g st Fojxoz & A=
&L BT (p<0.05, Table 2).

ol & A3 Downs (1989) E Lorenzo
(19948 Bt fAletder. 2 A9 E9 T8
gdlief A kg A I T A5 EGF
¢+ IGF-19 98ty 9&Fe Hom 53] EGFS

Table 1. Effect of EGF on maturation of bovine oocytes in vitro

EGF" Conc. ggﬁ%fs G\fgrsril(i;:l GVBD” Metaphase-1 Metaphase-T1(%)
Control 87 10 23 21 33(37.9)
10ng/ml 83 15 22 38(45.8)
50ng/m] 77 11 19 43(55.8)
100ng/ml 81 21 6 18 36(44.4)

" Epidermal growth factor
" Germinal vesicle breakdown
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Table 2. Effect of EGF and IGF—1 on maturation of bovine oocytes in vitro

Group oNog'Vt(;:fs G\?esmilé?éﬂ GVBD' Metaphase-I ~ Metaphase-11(%)
Control 87 10 23 21 33(37.9°
EGF"™ (50ng/ml) 86 16 9 23 39(45.3)
IGF-1"""(100ng/ml) 75 13 6 21 35(46.7)°
EGF+IGF-1 91 9 2 19 61(67.0)°

* Germinal vesicle breakdown

** Epidermal growth factor, "“Insulin-like growth factor

* Different superscripts differ significantly (p<0.05).
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