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IVM/IVF Embryos
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SUMMARY

Antioxidants and antioxidants with somatic cell co-culture, bovine oviduct epithelial cells
(BOEC) and buffalo rat liver cells{BRLC), were studied as a mean of increasing the develop-
ment and intracellular glutathione(GSH ) concentrations of bovine embryos derived from in vitro
matured(IVM) and in wvitro fertilized(IVF) oocytes. Cell numbers and intracellular GSH
concentrations of blastocysts were also counted. The developmental rate beyond morula stages in
CRL.. containing taurine(2.5mM ), superoxide dismutase(SOD, 600U) and catalase(250U) were
1%, 75.0%, 64.8% and 62.3%, respectively. The developmental rate in antioxidant groups was
significantly higher than in control(P<0.05). The intracellular GSH concentrations of
blastocysts cultured in 0, 2.5mM taurine, 600U SOD and 250U catalase were 33.8pM, 39.3pM, 42.
3pM and 54.8pM, respectively. This result indicated that the developmental rates and intracellu-
lar GSH concentrations of catalase group was significantly higher than any other groups(P<0.
05). The developmental capacity in CRy., plus various antioxidants co-cultured with BOEC were
55.3%(control), 74.1%/(2.5mM taurine), 66.7%(600U SOD) and 70.7% /(250U catalase) and in
CRiaa plus various antioxidants co-cultured with BRLC in control, 2.5mM taurine, 600U SOD and
250U catalase were 63.8%, 75.5%, 71.0% and 73.5%, respectively, the intracellular GSH
concentrations of blastocyst embryos co-cultured with BOEC and BRLC in CR,.. with ¢, 2.5mM
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taurine, 600U SOD and 250U catalase were 73.4pM and 64.4pM, 79.9pM and 67.5pM, 82.3pM and
71.7pM, and 83.0pM and 80.0pM, respectively. Cell numbers of blastocysts were not difference in
all experimental groups. These studies indicate that andtioxidants and antioxidant with somatic

cell co-culture can increase the proportion of embryo that developed into morula and blastocysts,

and the intracellular GSH concentrations of blastocyst embryos.
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Bovine embryos, IVF, g-mercaptoethanol, Cysteamine, Glutathione(GSH), Thiol
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Defined Modified Eagles Media(DMEM-low glu- a1, V] A TS AW glutathione =8 A}
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A ul Q] CRia vl 2.5mM taurine, 600 5~6YU7t Au 3t F A& Aot E G wiwE
U SOD % 250U catalaseE 718t % 294 he] 7] A|E£5~& Table 12} Table 20 g.oFs}3]th
A 2w == BOECS}F BRLAMIE 2] F-Fueketol 2, CRua ¥ieloll taurine(2.5mM), SOD(600U),
5mM taurine, 600U SOD % 250U catalaseE 7} 2 catalase(250U)S H7ish FolA] panjold &
& & 39C, 5% CO, 2 15=2 2ol A 3 SH A8 747 45.1%, 75.0%, 64.8% ¥
DS 5~6U7t wigste ] o] WS g 62.3%24 Ik HAvr bR SAA
o] He] whg JHE AR, Y] viwtEr] 5 o2 featA & AHES dEhied (P<0.05),
dee o)FydgAel sl AEFE 2ASHY 2~8MIE7] AT kol d7bx] & ALY

Table 1. Effect of antioxidants on development of bovine IVM/IVF embryos in CR;.. with BSA

No. of No. of developed to: Morulae plus
Antioxidants Dosage 1VM /1VF ) ’ blastocysts
embryos Premorulae Morulae Blastocysts (%, M*S.E)
- - 71 39 16 16 45.1°£5.8
Taurine 2.5mM 68 17 25 26 75.0°+4.5
50D 600U 71 25 28 18 64.8°+5.5
Catalase 250U 69 26 25 18 62.35+2.7

ab Values with different superscripts are significantly differ(P<0.05).

Table 2. Number of inner cell mass and trophoblast cell of bovine embryos obtained from
IVM/IVF in CR;,. with or without antioxidants

No. of No. of No. of Total cell no.
Antioxidants blastocysts ICM cell TE cell of blastocysts
(M+S.E) (M+S.E) (M£S.E)
~ 5 23+0.9 63+4.4 86+5.2
Taurine 5 20+0.9 64+5.1 84+4.9
SOD 5 19+1.2 68+3.3 87+2.9
Catalase 5 20+0.8 65£2.3 85+2.2




& 48L& A7 22.5%, 38.2%, 25.3% 2 26.1% 24
2.5mM taurine H7F7h oJelrol HlE] 2 A& &
Hepi

&4, 2~ E7) AAr-HLE 64 T A
Bhed A2 ke Y] AR AEFE R, 86+
5.2 ; taurine 7}, 84+4.9 ; SOD, 87+2.9 ¥

athiones =g Table 3o g.okstaict,

CRl o) taurine(2.5mM), SOD(600U)
catalase (250U) & #A7}ste] 5t wlgst & @2
vtz 7] AT glutathiones=+y catalase® 7}
7} 54.8pM&EA B} (O @ 33.8pM, taurine
39.3pM, SOD : 42.3pM) Bt} EAlR o2 #2357

catalase, 85+£2.22 4] At} Xfol= UG = A ¢k A Ve tH(P<0.05).

t}(Table 2). CRu. sz} BOEC &-Sulfell kel 4t
CRut ¥l g 3ko eataix & 71t F, 5~ gAE Horek &, ALlrdag AAuPgsle 4L

6d 5 Aot A& vtz ] 4 eke] glut- AQLFAd A ) Witz 7] £ o) MESFE Table 4

Table 3. Intracellular glutathione levels of bovine IVM/IVF embryos in CRy, with or without

antioxidants
No. of No. of Intracellular
Antioxidants Dosage 19' Ot ol to. © glutathione con., pM
replicates astocysts (Mean+S.E)

- - 3 29 33.82+10.9
Taurine 2.5mM 3 28 39.3*+ 8.7
SOD 600U 3 28 42.3+ 7.0
Catalase 250U 3 27 54.8°+ 8.4

&b Values with different superscripts are significantly different (P <0.05),

Table 4. Effect of antioxidants on development of bovine IVM/IVF embryos in CR,.. with BOEC

No. of Morulae pius
Antioxidants Dosage IVM /IVF No. of developed to: blastocysts
embryos Premorulae Morulae Blastocysts (%, M+S.E)
- - 94 42 20 32 55.3*+4.0
Taurine 2.5mM 81 21 24 36 74.1°+5.0
SOD 600U 93 31 35 27 66.7°+1.8
Catalase 250U 82 24 26 32 70.7°+2.8

ab Values with different superscripts are significantly different(P <0.05).

Table 5. Number of inner cell mass and trophoblast cell of bovine embryos obtained from
IVM/IVF in CR.., with or without antioxidants co-culture with BOEC

No. of No. of Total cell no.
Antioxidants No. of ICM cell TE cell of blastocysts
Blastocysts (M £S.E) (M+S.E) (M+S.E)
- 5 19+1.0 60+3.1 79+3.4
Taurine 5 20+1.2 61+2.4 81+1.8
SOD 5 20x1.4 61+2.2 81+2.5
Catalase 5 20+0.5 58+3.0 78+2.9




9} Table 5ol 2okaldu},

Table 4& CRy., Bl st BOEC 3-5ul el taur-
ine(2.5mM), SOD(600U) % catalase(250U)-8 A
7tte] AAL-5-&E DA AE A, o)
S9 APHgae 77} 55.3%, 74.1%, 66.7% 4
70.7%2A4 gatsA A7rr BHvbTRY BAE
o8 folahl #A JeEbem(P<0.05), ks
7L E2olE 2.5mM taurine F7F79] H o8-8
°] EV‘ E%oLt BAA ezl glich, wivtEy)

o] MEgs ZhzE 79+3.4, 81£1.8, 81+2.5
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A& 713 ol A 5~6Y B9t A Ju)gste] D&
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Table 60l e}t vl9} o], CR . vl Al taur-
ine(2.5mM), SOD(600U) 2 catalase(250U) & 3
71k oA 5 Fob wfekdl $ 4L winkE 7] %
gto] glutathionesx+ 22t 73.4pM, 79.9pM, 82.
3pM 2 83.0pMo.2x 250U catalase H7}77F ¢}
4 #2 FEE VERIAT e 71t ol 1R H A
%3kt

CRu Azt BRLC FFuidol] HAYH
istAl S H71e &, 5647 AlLujgEle] 4
A LS4 H 7 vt E 7] Y] A E5-E Table 7
7} 8l g okt

CRy. ¥z BRLAMIXE F-Eulickol] A &
AHEHAIE Hutste] A pLS-8& 2AKS Ao}, Al
ol w8 AMA{E-L 77 63.8%, 75.5%, 71.
0% 2 73.5%=A] atstAl Hrlprh BE7bR
AACE fostA =& 44E vebli e (P<O.
05), gk Hrprzledl BA412 o3k AF A
FATHP>0.05). Hiwa 7] AT MEFE 250U
catalase 7} 7F 90+1.284 Je}7(0 ; 83+1.7,
taurine, 87+8.9 ; SOD, 86+4.0) 5.t} ThA & A

Table 6. Intracellular glutathione levels of bovine IVM/IVF embryos in CR;.. with or without

antioxidants co-culture with BOEC

Intracellular
Antioxidants Dosage N?' of No. of glutathione con., pM
replicates blastocysts (Mean+S.E)
- - 3 24 73.4%4.6
Taurine 2.5mM 3 30 79.9+5.9
SOD 600U 3 22 82.3+8.8
Catalase 250U 3 27 83.0+3.1

Table 7. Effect of antioxidants on development of bovine IVM/IVF embryos in CR;.. with BRL cel-

Is
No. of No. of developed to- Morulagblg
Antioxidants  Dosage IVM /IVF 0. ot developed to; blastocysts
embryos Premorulae Morulae Blastocysts (%, M£S.E)

- - 94 34 36 24 63.8°+7.9
Taurine 2.5mM 94 23 44 27 75.5°£6.9
SOD 600U 93 27 39 27 71.0°+6.7
Catalase 250U 98 26 41 31 73.5°+4.1

ab Values with different superscripts are significantly different (P <0.05).



Table 8. Number of inner cell mass and trophoblast cell of bovine embryos obtained from
IVM/IVF in CR;., with or without antioxidants co-culture with BRL cells

No. of No. of Total cell no.
Antioxidants No. of ICM cell TE cell of blastocysts
blastocysts (M£S.E) (M+S.E) (M£S.E)
- 5 18+0.7 65+2.0 83+1.7
Taurine 5 19+0.8 68 £8.0 87+8.9
SOD 5 19+0.6 67+4.1 86+4.0
Catalase 5 22+1.9 63+2.2 90x1.2

Table 9. Intracellular glutathione levels of bovine IVM/IVF embryos in CR,., with or without

antioxidants co-culture with BRL cells

Intracellular
Antioxidants Dosage N?' of No. of glutathione con., pM
replicates blastocysts (Mean+S.E)

- - 3 25 64.4* +4.4
Taurine 2.5mM 3 29 67.5* +8.8
SOD 600U 3 34 71.7%+7.8
Catalase 250U 3 30 80.0° 6.7

ab Values with different superscripts are significantly different (P<0.05).
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Table 9% CRy. #ds} BRLAME FFuloel
taurine(2.5mM), SOD(600U) % catalase(250U)
£ A7H3E oA 5~6Y Bt A LQuigstea] AL uj
dki 71U 9] glutathione s £ & FAS A3 243, cat-
alase(80.0pM) #H7H¢7} HE(0 ; 64.4pM, taur-
ine ; 67.5pM % SOD : 71.7pM)Ht} BAIZF SR
FrojatA =4 JeERtH(P<0.05),
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2 ATE 29 GEHE A dolA
kg Aeleg el A ejujgel 2l
A H7peh AME FFugol AdsAwe] Aepd
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% 32 dch(Joenie, 1989).

o]#}& Free radicalg #7Asta, M54l A
E-&S 3R] st FH o= wlguol o
2 712 AUz A7, thiol 35HE2] M7, 4t
shAle] Hrb g A M Eeke] FEujdke] & WA )&
Eo] 2o AALFHYHE A2 9ot

H <) uj Felfol 4 SOD+= thiol 8Hg-Ee] disulfide
bondsE AHSIAF| =2 A WA E = free radicalS A
Ashs ksl g 2 4kskSo] & (superoxide anion)
S AANFOZA st X H2HE Holp
of #RATY L&A EASS FHsA sFH (Rong
%, 1994), Noda%(1991)2 A3 £H 2L Aofuyok
Al SOD9] #7be 2-AE71w) dohvke dgoAd8 4
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Azle] e YEHS FIAIIH, EREEL HAXE
o Me AF 2AARA L AEUGLZRE MX
£ BEsly, insulin 849 283} insulin®] AY
2132l g x Fojshe § o 7HA FHEE e
Aoz Pu¥la JH(Maturo®t Kulakowski,
1988). =3+ AoJujYN taurined free radicals
AAsE s 2H8-& ke AeE BiHy o
(Leifried®} Bavister, 1981 ; Miller®} Schultz,
1987). ¥ dd9 Adx, & AdAde] AQduid
Al A "7 FAVFRRY 2 AUSE
£ Yehio] ol A} YXshs HES YL
o, gatsAl A7l 2.5mM taurine H7HE7k
75.0%24] 600U SOD #71+(64.8%) 9} 250U cat-
alase H7}(62.3%) Bt $2 ALK H S AN
o1 BAA Foate g

T, Aol AAESES PP st
o o] &5 v MM Eete] FEujgoll A MAAEe]
B NEE AFstY fFARRE S SteE FHAse
B AARIAEF AdERIe} 22 AR AL
EEEAS BYsle] ALSES TN, i
Hol] 23} FHEAL AASE oz Hugx
UctH(Bavister &, 1992). 2% & A3)H £ (BO-
EC)+= AeirAde] 448 At G vy
FIAHER] FHEES FHIFIY AqLSE&E FY
A7, vl gFdol] EAjdhe FHF S4 7S AA
AFe Ao BuEn eni(Katska 5, 1992),
vl uEE §43 3 B do] A3 ¥}
£ % T8 AEE vt 2EI}ATH Brown &,
1986).

=3, Wy AAA, IGF-1 2 TGF-6 53 2
S AAAE Bujske Zoe2 ¢#3 BRLMES]
AL PEalA FHEHAE FUXH free radicalE
A Aske iEAE Bulshe Aom BaEHT jle
™ (Hermandez-Ledezma 5, 1993), BRLAZ+< )
JuigAel] EAlste YT SHELE FA
Fo, AT 4FE2Y QRS Eolste e
Aots-ge YAz RuFoH Thibodeaux
%, 1993).

® aye) Aok BOEC, BRLCSH ZEu%o]
ik GEAETRT i 2L AdLEHHE
ehlo] & ol& §iA1T, BOECSHe] 256l ol

Aol Adufold E&E AMLLSEL 2.5mM taur-
ine, 600U SOD ¥ 250U catalase d7}ollA 22+
74.1%, 66.7% 2 70.7%24 FH71-¢] 55.3%1E.th
EL AQEEE-E Yepion, BRLCS FEuit
NME GibsA] A7t FH7FTEY 2 A
$8-& el FitslA o] e AMAX FEulS
o] HYFATe ARAAELE St Ay ES
&8 TP 7e Aoz Az

2~8AX7) HMelFARE M| gatsiArt A
7He wjefRol A 5~6U FRU wigsl] L2 wigE
FA@} GSH ¥E+ 250U catalase H7177} 54.
8pMEA 713 ¥ 358 Jeided, gxF, 2.
5mM taurine ¥ 600U SOD H7}& z+2} 33.8pM,
39.3pM % 42.3pMEA] 4t3tA] A7t FA 8
B} & =& vel) 338 BOEC, BRLC#H¢]
FEgl M= i3 Hrbrh 7R
GSHY| $=7} &4 Jehd AZY GSHe T=&
A5 LH g BAZ e, shatsiAle] At
= AZY GSH #§4S& S04l 3o g Azt

GSH& 6455 2] Al x4 34 nonprotein sul-
phydryl S}HE2A A27 SHHE T ofvxAt
9] 4%, proteinfy ¥ A4FYT 2L AEIH
713l glo] Fag AT FYPshs oAt FEA
olt}(Lafleur ¥ : 1994). Arechiga 5(1995)2
GSHY FEv EREES HENAM 0.5~10mM=Z
A oo E We HAE X1 o, £ He A9
Hi A AEGH H8/-E&ES FAAF]E heat shockZ
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2~8M 7] TS ALJuYA CRiol 23 kel
taurine, superoxide dismutase(SOD) 2 catalase
o] FtsiAl Aol Aol el Ao tggat A
W glutathionem=r83lel mxE AH3e AEIY
3L, CRy ¥l FHoll BOEC®} BRLA| 9}t FEu)ok
o) taurine, superoxide dismutase(SOD) I cat-
alases d3tA| o] Hrhufake] A5l Ao
581 AEY glutathiones® Wl njx)= 43
£ AE3c}

1. CRua ¥l%¥el taurine(2.5mM), SOD(600
U) ¥ catalase(250U) & 713l FLol| A Apalul

ol #&d AuidgdL 44 45.1%, 75.
0%, 64.8% 2 62.3%24 215 Hrl3r)
FA7IRTY EAHo 2 fostA B4 Vel
P <0.05).

2. CRua WiGeoll HA ko] alsldlg Ho1g 7
NA 5~6dU Bt vl dE F AL wjutzy) £
o] M F glutathiones s+ 250U catalase
7} 54.8pM24] QEF(0 © 33.8pM, 2.5mM
taurine ; 39.3pM, 600U SOD : 42.3pM) &
o FAHeE feolstA =A JehdrH(P<O.
05).

3. CRia HlFlm} 4 WG9  Z(BOEC) 99
F5Hlekoll taurine(2.5mM), SOD(600U) %
catalase(250U)& 7} Fol|A Adadduio)sd
HRE AduigdHe 747t 55.3%, 74.1%,
66.7% % 70.7%2A gAkskA Hrrrr )
TR FAZ R FostA 24 YeihtHP<
0.05).

4. CRi ¥ ®t & Jdu4 X (BOEC) 9}¢]
FEujdell HA ko] PakstAlE Hotg ol
59 FQF vk F A& wkEv) el A
ZW glutathiones®E 242+ 73.4pM, 79.
9PM, 82.3pM 2 83.0pMZEA] ] F-7te]] =)o)
= A A otk

5. CRua, ¥R 5} buffalo rate] 7 Z(BRL)
o] FEuldol taurine(2.5mM), SOD(600U)
4 catalase(250U) & #H7lste] ALLF82
ZAYEE Aab AbAufjol A} HH-e-g A Qjuferd Ao
Yz} 63.8%, 75.5%, 71.0% 2 73.5% 241 &4t
S| Hrbprt REvlrEer BEAR R fofst

|

|

- 352 —

A #A JERETHP <0.05).

6. CRya B85} buffalo rate} 7HA|Z(BRL) <}
=) Tl ofol] A A ko] zsLALg].x-]]E A7bsked 5
Y T wike & AL wiuky] e} AlE
v glutathiones%=& 250U catalase’} 80.
OpMEA Jeb(0, 64.4pM; 2.5mM taurine
, 67.5pM; 600U SOD , 71.7PM) ®t} 5413
oz Fo&aA %A e (P<0.05).

7. RE Aol eivtz A d&E # 95
o] 2= A7 Avked 2o)7t gl
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