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Effect of Antioxidants and Co-culture System on the Development
of Bovine Embryos Derived from In Vitro Fertilization
1. Effect of Antioxidants and Amino Acids 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 Natonal University

SUMMARY

The effect of several potential antioxidants and amino acids were examined as a means of in-
creasing the development of i»n witro matured and in wvitro fertilized oocytes into morulae or
blastocysts. Bovine embryos developed to the 2~8 cell stage after «un wvitro fertilization were cul-
tured for 5 to 6 days at 39C in CRy, containing varing concentration of the antioxidants and
amino acid in a gas phase consisting of 5% CO,, high humidified air. At 5~6 days, embryo
developments were recorded, and embryos were fixed and stained with Hochest 33342 DNA stain
to facilitate counting of cells.

In experiment 1, the proportion of embryos developed to morulae and blastocysts in CRya con-
taining 1mM, 2.5mM taurine (22.6% and 20.4%) was slighty higher than those of 0, 5 and 10mM
Taurine (5.7, 5.7 and 3.9%, P<0.05). In experiment 2, addition of glutathione did not improve
blastocyst development (P>0.05). In experiment 3, concentrations of superoxide dismu-
tase(SOD) ranging from 300 to 1,000 U did not affect the propotion of embryos developing into
blastocysts (P>0.05). In experiment 4, addition of 250 U catalase(38.5%) was slighty higher
than those of 0, 500 and 1,000U. In experiment 5, the proportion of embryo developed beyond
morula stage in CRy,, with taurine plus EDTA was slighty higher than other treatments(15.7, 26.
0 and 29.2%). there were no significantly increases in cell number among treatments (P >0.05).

These results are indicating that antioxidants and amino acids can increase the proportion of
embryos that develop into morulae and blastocysts, but did not increas in cell number of

blastocysts.

[e]

| =8 19% s d5sei AT w2 A Q7o oste] A7E YL,



LM &

-

2 AFREEs i Aakslr] ¢ OP# A o)
2} iﬂﬂﬂﬂ%h’\] d A5 = 8~ 164 E7] waodA A4S
=SB 1% At wel Al e, 1 o)

shtz A= il thiol shgheel H7), A=
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th factor®] 37 3 o2i71x] &7
7} (Fukui %, 1982; Takahashi %, 1993: Thib-
odeawx %, 1993; Xu %, 1987; & &, 1995) &},
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23t somatic cell#e] FEujoo] whgolAEH AL
FE3t Hus9gok(Camous %, 1984; Goto 5,
1988: Hensleigh 5, 1985; Rehman %, 1994). =&
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5mM 2 10mM #H 7%, glutathione ImM, 5mM
% 10mM Hrhelek, SOD 300U, 600U 2 1,000U
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Table 1. Effect of taurme of the development of bovine IVM/IVF embryos

No. of No. of embryos developed to: Morulae  Aver. cell
Taurine IVM /IVF Premorulae Morulae Blastocysts plus no. of blasto.
(mM) embryos blasto. (%) (Mean*S.E)
0 53 50 1 2 3(57)* 97.0+25
1 53 41 8 4 12(22.6)® 95.5+5.6
2.5 54 43 7 4 11(20.4)* 97.8+6.8
5 53 50 2 1 3( 5.7)* 96.0
10 51 49 1 1 2( 3.9* 89.0
&b Within column treatment superscript differ, P<0.05
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&2 229 of 7Rt Gaull 5, 1989: Maturo %,
1988).
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Table 20 @<Fslsich
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o)} Wg¥ A4S 7hz} 50.8, 38.7, 47.5 % 33.3%
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AFEY S8 3324 glutathione-& Mol 23t

skl el (redox state) & F23h=d F8¢ ALE
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sl 2h3le] SI2RE A XS H 35 daksty 2
< 31t} (Takahashi 5, 1993).
o] 4e] Aol A Yoshida 5(1993) glutathion-

eg Aelujagelo] Wolstel AolEeg FAATHE

B sh golg A3 ugth ot wjele] glut-
athione®] %7} tih =& A0z AZtw]o] gluta-
thione?] ¥x & ,M%5Foz Hrlstd +44L A
9] wpost Aol Wad Aoz YrE,

CRya, vl eflol shatsla o] o

mutase(SOD) & 718} *ﬂﬂ-r
S ZAKSE Ak Table 33 2},

Table 3o vebd ule} 7] SOD 0, 300, 500 %
1,000UZ Aejuglol] Hrlste] Aqdg&S FAL
g A 7] ol E&E FAeke] vlEe 47
28.2, 36.0, 35.3 @ 31.5% =4 SODE 735k A+

ol Al H 9] gl vha AEg Rl B
A& =iz A A (P >0.05).
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el A ojta&

o
L

Table 2. Effect of glutathione on the development of bovine IVM/IVF embryos

No. of No. of embryos"developed to: Morulae
Glutathione VM /IVE - 1
(mM) Premorulae Morulae Blastocysts plus

embryos blasto. (%5)

0 61 30 24 7 31(50.8)°

1 75 46 19 10 29(38.7)2

5 61 32 29 0 29(47.5)*°

10 63 42 21 0 21(33.3)®

2> Within column treatment superscript differ, P <0.05

Table 3. Effect of superoxide dismutase on the development of bovine IVM/IVF embryos

- No. of No. of embryos develc;ped to; Morﬁlae Aver. cell
D -
(U) TVM /IVE Premorulae Morulae Blastocysts plus no. of blasto.
embryos blasto. (%) (Mean+S.E)
— 71 51 15 5 20(28.2)* 83.4+5.8
300 75 48 22 5 27(36.0)° 87.4%6.5
600 68 44 17 7 24(35.3)2 86.3+5.4
1, OOO 73 50 19 4 23(31.5)? 88.5+5.9

& Within column treatment same superscript is not differ, P>0.05
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SODe Ag 28 BTEXF Exsla dor
(Thaete 5, 1985), superoxide anion radicalsel] ¢}
g M Egol oigk QS ol A=A Fasirt
(Fridovich %, 1983).

SODE A3 =3 2M 27 AAAYE S5
=d @A o)n, SOD7F A3 Aol wintx 77t
88 F28th R s 2 (Goto &, 1992:
Noda &, 1989) Li¢} Foote(1993a)+ SOD 7} wj
o) E7le] FAH w8l gk Batet o
X 3le AEFS BGAT, Walker 5(1992) o] 23k
oFo] 9|44 3} Liu §(1995) o] L8k Aol A2
FAT BRoll = v g UThe HHA= Aeld
apolE Both, o] 22 Aot Aae F o A
3 ok o] ato] W F] Ao 2 AYzteT)

A 2Qul gFeloll SOD 0, 300, 500 = 1,000U % 7+l
Al iRk 7] A @ Myee 242t 83.415.8, 87.
4+6.5, 86.3+5.4 2 88.5+5.9Z 4 Attt Aol= ¢l
A=A skt
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N
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AT E 40~44A1 00l B2 2~-8ME7] FHT
o] A ejujakoll &AF3kAQ) catalaser} VX BHE

HES Z34E Table 49 .93kt

Aol Catalaseg 0, 250, 500 % 1,000U&
H74 A3 7] ol wEE Ao dHE
747} 26.1, 38.5, 30.9 R 30.8%EA 34HstAIl cat-
alaseS A)9) wjoFeliol] Hrieh B9 dduf ol 25
B A BEAHALE T g vElou §
AH Frelzks 18 H A

pu
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2=
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Catalase
H,0.2 H.02 Aoz mital 4o of3t
A ZEAS Wojats §42 deA Aok Aebi &,
1974).

o) 4ke] ZAyh= catalased] Hrpuieko) Mol E7)
o] Ao el v EIAH ol UH(Li 5, 1993a;
Legge 5, 1991)+ 2 xote FALS 22 B9

g wwbE 7] PR AESE catalased 0,
250, 500 2 1,000U% #H7kellA 232 79.0, 76.0,
77.0£9.1 3 82,0224 ] 7rieh Apol= AAH
2| eskrt.

Aol de AYLES FIA = 27}
taurine®} chilator?l EDTAS] H7pujoke] =3t

f
AE

Table 4. Effect of catalase on the development of bovine IVM/IVF embryos

No. of No. of embryos developed to: Morulae  Aver, cell
Catalase 11 /1vE lus f blast
(W Premorulae Morulae Blastocysts plus 1o. ot biasto.
embryos blasto. (%) (Mean+S.E)
- 69 51 14 4 18(26.1)2  79.0+6.2
250 65 40 23 2 25(38.5)2  76.0
500 63 47 17 4 21(30.9)8  77.0+9.1
1,000 65 45 19 1 20(30.8)2  82.0

2 Within column treatment same superscript is not differ, P>0.05

Table 5. Effect of taurine plus EDTA on the development of bovine IVM/IVF embryos

No. of No. of embryos developed to: Morulae  Aver. cell
Taurine EDTA

(mM) (mM) IVM/IVF Premorulae Morulae Blastocysts plus no. of blasto.
embryos blasto.(%) (Mean=S.E)

— - 51 43 3 8(15.7)*  89.0% 6.5

1 — 50 37 5 13(26.0)® 89.6+ 9.2

1 1 51 36 13 2 15(29.4)®*  89.0%11.0

2.5 — 43 34 9 5 14(29.2)* 88.0+ 9.3

2.5 1 49 32 13 4 17(34.7)°  75.0+ 2.7

ab Within column treatment superscript differ, P<0.05
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Table 50| Q°Fs}%ic).

A2 re 2 2~8AIE7] FAHHE CRu Y
ol taurine®} EDTAS H7}8tx] 948 F, taurine
ImM 7}, taurine ImMell EDTA 1mM 37},
taurine 2.5mM 7} 9 taurine 2.5mMell EDTA
ImM #H7ppel A Adul7) o] wEd Aol U sae
15.7, 26.0, 29.4, 29.2 ¥ 34.7%=A] taurine(2.
5mM) + EDTA(ImM) ®B&x2]g 7} folsA
=& A™S yelyol taurined} EDTAR & & 57}
UES HEPATH(P<0.05).

L A%le] A Abramczuk 5(1977)0] Whit-
ten wjeto]l EDTAE Hrrgto gy Az 24137
HEAAHGS FEAE F AdAcke 2o A5
Ack. A A Z5E A AoREA FAE T, taur-
ine 1mM Z 7}, taurine ImMo)] EDTA 1mM #
744", taurine 2.5mM H7} 3 taurine 2.5mMel]
EDTA 1mM #7Ftel A z42) 89.0£6.5, 89.8+£9.2,
89.0£11.0, 88.0+£9.3 ¥ 75.0+2.724] taurined}t
EDTA & & H7lpo A 7b g2 NESFE Vel e

v BAE Folabe 1A= A gt

o [

re o

AE ol alejujekole]] ethylenediamine tetraac-
etic acid(EDTA) 2] "7} gael] 33 A571 R afx|
o] gtovt pgeke] AeimgA] ow 7)ol os] 4
o] w8 A =X dlg 712k 4 8e] w
=] oFkont auwtx oz Zniwt Cuel vgk {13
o] 2] 2] o) Aksint-g-& AAsh= ez ¢
#H AtH(Leipzing &, 1970: Halliwell, 1975).
Borenfreud?} Puerner(1986)-2 A8 ol A ol o
3 s o] 289 542 EDTAS Ao =2 &
e 232 5 dukn Busllon], Butlerst
Halliwell (1982) & EDTAS} Fe o] o] A3 g

o3l superoxide radical& Atz B3l AZicku

ahelct,
Ve Axte B ouf gl CR. vl
o HAeke] gatsia] H7F T taurineo] B% Hr}

wrhs EDTAS 3-8 B7hs o] Alsl e 4]
ojujadol F o]k AR},

Ny 2

B a7

L © 49 U4 dESE Ao M,

BAZ F AL 2~8A 27 AYrHehe AdiEE

= AEF7] 95te, CRu Bl A2 SOD,

catalase, glutathione, taurine 2 taurine®} EDTA

o] Frtuedo] A& ol EAISI= free radical

o A7 skn, Aelgete] Ao wo) aobrh leA

AESIA )

1. CRiaa BiRl taurine-g 0, 1, 2.5, 5 2 10
mME H7}EE Folj Al FYul7] o] 4 L5E A
ol S taurine 1mM(22.6%) 3 2.5
mM(20.4%) #7+7F Qebr(0:5.7%, 5mM
i5.7%, 10mM:3.9%) Bt} SAE Folsiq =
2 AHE AUATHP<0.05).

2. CRyaa BHSFo¥ol) glutathioneS 0, 1, 52 10mM
S Hrlete] A Auike A A dadu)v)
ol LSH A9uiddH2 glutathione ¥3
7} (50.8%) 7} glutathione® 7} (1mM ;38.
7%, 5mM;47.5%, 10mM;33.3%)%t} thi
T2 A% gt

3. CRy. Wi kelell SODZ 0, 300, 600 2 1,000U&
Hoteted A GS AAI A Gadu) 7] o]
852 742} 28.2, 36.0, 35.3 2 31.5%2A
A gl Ak 2pol= Q1Y 2] FUTHP >

.05).

4, CRy. vkl catalase 0, 250, 500 % 1,000U
& Hutsle] ALludE AAE dxt gang7)
ol Aledt8-82 742t 26.1, 38.5, 30.9 2 30.
8%2A APre] Ak Aol AHH A &
AtHP>0.05).

5. CRiz B0l 71, taurine 1mM, taur-
me ImM—+EDTA 1mM, taurine 2.5mM,
taurine 2.5mM+EDTA ImM$ #7138 23
w7} ol E&&L 247t 15,7, 26.0, 29.4,
29.2 2 34.7%2A taurine 2.5mM-+EDTA
1ImM ¥-E&-H7H7) ofeprrEc) tha &2 43
£ vello] taurine+EDTAS] HE &7} )

=& YeItH(P<0.05).
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