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Effect of Antioxidants and Co-culture System on the Development
of Bovine Embryos Derived from I'n Vitro Fertilization
II. Effect of Antioxidants and Amino Acids with Somatic Cells on
the Development of Bovine IVM/IVF Embryos
Yang, B. K, H. S. Hwang, D. H. Park, H. T. Choung, C. K. Park,
J. B. Kim and C. I. Kim
College of Animal Agriculture, Kangwon National University

SUMMARY

This study was designed to evaluate the efficacy of antioxidants and amino acid with buffalo
rat liver cell(BRLC), bovine oviductal epithelial cell(BOEC) and STOC monolayers in supporting
the development of in vitro matured{IVM) and in vitro fertilized(IVF) bovine oocytes. Bovine
embryos developed to the 2~8 cell stage after in vitro fertilization were cultured for 5 to 6 days
at 39 in CR.. containing antioxidants and amino acids with various somatic cells, Embryo de-
velopment was examined and cell numbers of blastocysts were counted by fluorescence staining
method.

In experiment 1, the proportion of embryos that reached the blastocyst stage in control,
catalase(250U), SOD(600U), glutathione(100.M) and taurine(2,5mM) with BRLC were 11.4, 8,
0, 16.7 and 43.4 respectively. Taurine(2.5mM) with BRLC group was significantly the highest
among treatments{P<0.05).

In experiment 2, in vitro development rate into blastocyst in control, catalase(250U), SOD
(600U), glutathione(100M) and taurine(2.5mM) with BOEC were 15.8, 23.5, 22.8, 28.6 and 56.9
respectively.

In experiment 3, embryonic development in all treatments as control, catalase(250U), SOD
(600U), glutathione(100M) and taurine(2.5mM) added to CRi., with STO cells were 23.5, 24.5,
17.0, 28.8 and 50.0 blastocysts.

These results show that antioxidants and amino acids with somatic cells can provide a signifi-

cant benefit for coculture of early bovine embryos derived from IVM and IVF.
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Table 1. Effect of antioxidant on the development of bovine IVM/IVF embryo in CRu. with BRL

cell
No. of mNo. of embryoskdeveloped to(%); Aver. cell
Antioxidants Dosage IVM /IVF Pre- no, of blasto.
embryos morulac Morulae Blastocysts (Mean+S.E)
— - 44 25(56.8) 14(31.8) 5(11.4)? 85.843.7
Catalase 250 U 50 28(56.0) 18(36.0) 4(8.0)? 86.8+4.4
SOD 600 9] 46 25(54.3) 21(45.7) —
Glutathione 100 M 48 24(50.0) 16(33.3) 8(16.7)? 89.4+4.0
Taurine 2.5mM 53 15(28 3) 15(28.3) 23(43.4)° 95.4+3.5

ab Wlthm column treatment superscript differ, P<0.05
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Table 2. Effect of antioxidant on the development of bovine IVM/IVF embryos in CR.. with BOEC

No. of No. of embryos developed to(%); Aver. cell

Antioxidants Dosage IVM /IVF Pre- no. of blasto,

embryos morulae Morulae Blastocysts (Mean+S.E)
- — 38 20(52.6) 12(31.6) 6(15.8)2 78.3+ 9.9
Catalase 250 U 34 13(38.2) 13(38.2) 8(23.5)2 775+ 7.3
SOD 600 u 35 15(42.9) 12(34.3) 8(22.8)2 99.8+10.5
Glutathione 100 M 35 11(31.4) 14(40.0) 10(28.6)? 82.2+ 5.4
Taurine 2.5mM 58 18(31.0) 7(12.1) 33(56.9)° 100.8t 4.9

2> Within column treatment superscript differ, P <0.05

AR RS epiT,
,]

©](P<0.05), BRLC9} &% Hjjoks

U3

d1

ol 4o A7 Rehman 5(1994)©] 4~841%7] A
o] 7S TCM 199903 BOECe}e] FEnjofate]
65.7%9] WiNtE &S U2 Aynch= HE2E Az
7t Eyestone®} First(1989) 7} Rt 4 u)|7]o]

A H-E-go] 43% Hte w2 XS Vel
Aﬂ;ﬁ% Z, % WA 2 0g TR ‘25&3
g Aoldgo HPst F4S A
?ELE% AH(Eyestone %, 1987: Gandolfi
, 1987: Rexroad %, 1988). Rexroad(1989)3:
gk aralof] "o gl okx] Kl
%112, Brown 5(1986)-2 L}‘)ﬂ
et

939 £33 2usis ¥2

r L
A
OL
B

2
o
mn
;

pack
o
b

}

o>
1

1A E7F 43
gheh o 3}

ML oot AN

i
=
ol

fe o

X
- =

ofy
Ol

o 2 K
o

L o
a=]

y
N
P N
o £
i ==
< T
O
o P
i &
n =
1o
32
-
T m&g
8 =
lo o
::‘ o
e

AL

O

1}

AEE 43

(e}

A% 2 W

o] %4y

g AL, SolH oz 7)1 2e]
Sl o8 AT LSS F

XA Fopar 28k ch(Bavister, 1988; Carney

%, 1990: Rexroad %, 1989).

g &Ae] BOEC F-gulekel §A414-2 primary

culture & F&35}7)

allo} ap,

Aggo] om HEg MzFl o

Azbol Bol AH|s 1

o] A EC] Sk

HiREE 7] o] A

Slated vl AlAe YIS A2

. gk, 29
CEEE RS

I‘E

r°"

= &7 78.3£9.9, cat-

alase 77.5+7.3, SOD 99.8+10.5, glutathione 82.
2+5.4 ¥ taurine 100.8+4.924 SOD?} taurinee)
4 w2 AHE Jepidh

=)

wyehs
e 2

boaEue

o

:x:'.

sgstol A A T 4
~ xﬂ:z7] =21 gl.o.

T e

40 ~44A13ko

CRy.. vjSFolo] STOC
waled catalase, SOD, glutathione 2

taurine2 F7Fsled 5~697F A uiuE AL H 9

Table 3. Effect of antioxidant on the development of bovine IVM/IVF embryos in CR;,, with STO

cell
o No. of No. of embryos developed to(%) ; Aver. cell
Antioxidants Dosage IVM /IVF Pre- no. of blasto.
embryos morulae Morulae Blastocysts (Mean+S.E)
- - 51 25(49.0) 14(27.5) 12(23.5)2 91.3+8.7
Catalase 250 U 53 19(35.8) 21(39.6) 13(24.5)2 93.0+2.2
SOD 600 U 53 27(50.9) 17(32.1) 9(17.0)® 88.6+4.7
Glutathione 100 M 52 16(30.8) 21(40.4) 15(28.8)? 95.1%£5.7
Taurine 2.5mM 54 17(31.5) 10(18.5) 27(50.0)° 97.0+5.5

a5 Within column treatment superscript differ, P<0.05
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