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Effects of Epidermal Growth Factor and Insulin Growth Factor-1

on the in vitro Cytoplasmic Maturation of Buffalo Oocytes

WANG Xiao-li, CUI Kui-qing, SHU Jin-hui, FENG Gui-xue,
SHI De-shun” , BIAN Gui-hua, WEI Jing-wei
(College of Animal Science and Technology ., Guangxi University , Nanning 530005, China)

Abstract: The cytoplasmic maturation of oocytes was evaluated according to the monolayer distri-
bution of cortical granule (CG) beneath the plasmalemma following fluorescent staining. Effects
of epidermal growth factor (EGF) and insulin growth factor-1 (IGF-1) on the cytoplasmic matu-
ration of buffalo oocytes were examined in this study. Results showed that all EGF at the concen-
tration tested (10, 20, 30, 50 ng/mL) could promote the maturity of buffalo oocyte cytoplasm,
the distribution pattern of CG changed gradually from middle to cortex with the concentration of
EGF increased. The maturity of buffalo oocyte cytoplasm was also improved significantly by
adding 30 ng/mL IGF into the maturation medium (P<C0. 05), the distribution pattern of CG
changed gradually from middle to cortex as the concentration of IGF-1 increased to 30 ng/ml,
and then changed gradually from cortex to middle as the concentration of IGF-1 increased to ei-
ther 50 ng/mL or 100 ng/mL. More oocytes matured significantly when they were cultured in the
maturation medium containing 20 ng/ml EGF and 30 ng/mL IGF-1 in comparison with them cul-
tured in either 30 ng/mL IGF-1 or 20 ng/mL EGF groups(P<C0. 05). These results indicate that
EGF and IGF-1 have a cooperative effects on the in vitro maturation of buffalo oocytes.
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A,B. Displaying CG in plasma (A. Part cluster, B. Cluster); C-E. Displaying CG in cortex (C. Part clus-

ter, D. Cluster, E. Dispersion); F. Displaying no CG

1 FITC-LCA 3 J5 B 7K & U0 £ 48 B 57 B kL 43 5 & 5L ( X 200)
Fig. 1 Cortical granule distribution of buffalo oocytes stained by FITC-LCA ( X200)
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Table 1 Effects of EGF on the cytoplasmic maturation of buffalo oocytes matured in vitro %

EGF ¥ J&F [IREEA £ CG CG W a 434 CG in plasma CG 2431 CG in cortex
/(ng/mL)  Mu%/# No CG warRE RHeRSG Hit gEaRE ARG EeEsl “it
EGF conc.  Oocytes Part cluster  Cluster Total Cluster  Part cluster Dispersion Total

0 106 23.6"(25) 40.6"(43) 20.8%(22) 61.3*(65) 7.5(8) 5.7%(6) 1. 9(2) 15.1*(16)

10 110 14.6™(16) 28.2*(31) 19.1°(21) 47.3"(52) 14.5°(16) 18.2"(20) 5.5%(6) 38.2"(42)

20 107 12.2°(13)  25.2°(27) 22.4*(24) 47.7*(51) 10.3*(11) 22.4°(24) 7.5*(8)  40.2"(43)

30 114 8.8°(10)  28.9**(33) 22.8%(26) 51.8%(57) 11.4*(13) 17.5°(20) 12.3"(14) 41.2°47)

50 104 7.7°(8)  26.9%™(28) 15.4*(16) 42.3"(44) 13.5°(14) 22.1°(23) 14.4*(15) 50.0(52)

G HOR A AR i E 22 57 8 3 (P<<0. 05), T[]

Within columns, values with different superscripts are different (P<Z0. 05). The same as below

2.3 IGF-1 % 5P £ 20 A B 57 {4 S B 54 B9 52 T IGF-1 i, K 28GR BE AR i 1) CG Bz J2 o0 A EE ] 2 2%
Hi 2 n] LA A R W P IS IR R B Y 4R (P<C0..05) MK FZ7E 30 ng/mL if, CG
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Table 2 Effects of 1G-1 on the cytoplasmic maturation of buffalo oocytes matured in vitro %

IGF #e & G B 24 . CG H[@44i  CG in plasma CG 244 CG in cortex
/(ng/mL)  Jfi%/#% iit(: WHaRe xTeRe it TERE WIARE meSH it
IGF conc. Oocytes Part cluster  Cluster Total Cluster  Part cluster Dispersion Total

0 101 17.84(18) 45.5°(46) 26.7°(27) 72.3°(73)  5.0°(5) 3.0(3) 2.0°(2)  9.9°(10)

10 103 10. 7°b(11) 24.3"(25) 17.5"(18) 41.8"(43) 15.5°(16) 11.7"(12) 20.4"(21) 47.6"(49)

30 112 7.1°(8)  24.1°(27) 15.2°(17) 39.3(44) 14.3°(16) 8.9"(10) 21.4°(34) 53.6°(60)

50 106 11.3"(12) 24.5°(26) 18.9™(20) 43.4"(46) 16.0°(17) 11.3"(12) 17.9*(19) 45.3"(48)

100 110 13.6™"(15) 28.2°(31) 17.3"(19) 45.5"(50) 13.6™(15) 11.8"(13) 15.5°(17) 40.9"(45)
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Table 3 Effects of EGF and IGF-1 on the cytoplasmic maturation of buffalo oocytes %
13 G- 241 £ CG CG #1434 CG in plasma CG K JZ41i CG in cortex
Groups i &/ B No CG waRea xmeRe Hit gEaRE ARG el “it
Oocytes Part cluster  Cluster Total Cluster  Part cluster Dispersion Total
Control 111 18.0%(20) 44.1°(49) 27.0°(30) 71.2°(79) 4.5*(5) 3.6%(4) 2.7°(3) 10. 8*(12)
EGF 108 10.2"(11)  25.0°(27) 18.5"(20) 43.5"(C 47) 14.8"(16) 5.6%(6) 25.9"(28) 46.3"(50)
IGF 110 8.2"(9) 22.7°(25) 15.5®(17) 38.2°(42) 16.4°(18) 10.0°(11) 27.3"(30) 53.6"(59)
EGF-+ IGF 115 5.2"(6) 25.2°(29) 10.4°(12) 35.7°(41) 13.9°(16) 7.0%(8) 38.3"(44) 59.1"(68)

EGF #1 IGF ¥ &£ 43 510 20 F1 30 ng/mL

The concentration of EGF and IGF was 20 and 30 ng/mL, respectively
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