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Developmental Ability of Bovine Early Embryos in
Chemically Defined Media'
H. J. Lee, S. W. Seo, Y. Jung, T. H. Byun, S. H. Lee and H. B. Song*
Dept. of Animal Science, Kovea Univ.,

SUMMARY

In the experiment I for maas production of bovine early embryos, 18~20hpi fertilized
eggs(756 eggs) and parthenogenic eggs(618 eggs) which were treated by 10% ethanol
were cultured in both TCM and CZB. In the experiment I, supplment effects each in
CZB and CRy. were tested by matured and fertilized oocytes which were after 18~20hpi.
In the case of experiment I after 48hr, the cleavage rates of normally fertilized eggs were
66.6% in TCM treatment and 77.7% in CZB treatment, and after 240h the blastocysts
were 7.5% in TCM and 14.1% in CZB. In the parthenogenic eggs, the cleavage rates at
48hr were 39.6% in TCM and 57.5% in CZB, and at 240h, the blastocysts were 0.9% in
TCM and 4.4% in CZB. These results showed that the effects of CZB on developmental
ability to parthenogenic eggs as well as nomally fertilized eggs are relatively high. In ex-
periment [, the effect of exposing the cleaved embryos to CZB for 30h on the blastocyst
formation was examined, Similar rates of blastocyst formation were obtained both in TCM
and CZB, suggesting that CZB exposure during ealry development is critical. In
experiments [l ~ V| the effects of supplements were examined. The cleavage rates of CZB
treatments at 48h were 83.8% in control, 78.1% in BSA+A. A+SIT, 75% in 5% FCS+A.
A +SIT, 88.6% in BSA+A A+SIT and not co-cultured BSA+A A .+SIT had 85.7% and
in the case of 240h blastocysts showed 22.6, 0.0, 11.1, 6.5 and 0%, respectively. As a re-
sult, this study showed that CZB was effective culture system for in vitro development,
and that CZB and CR,,, had no significant differences and effects between them. It may
be concluded that in the simple media containing supplements could replace the co-culture

systems of bovine early embryo development,
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&te] A1-8-817] 12417 Aol CO, incubatorel] g ol 58 2zt BA HW, Table 1o W& A9} n}
Foh 48AI TRl = W EES ZALE, 109 A el 7L 2 39.6% vs 57.6% % CZBul kol A uj o
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Table 1. In-vitro production of cattle embryos by IVMFC*
No. of No. of the No. of embryos developed to the following stages
Treatments? the oocytes oocytes cleaved 48 hpi*(%) 240 hpi(%)
used at 48 hpi(%)  =2-cell >3-cell M-B+ Blastocyst
TCM 299 199(66.6) 117(58.8) 82(41.2) 47(23.6) 15(07.5)
CZB 457 355(77.7) 181(51.0) 174(49.0) 104(29.3) 50(14.1)

! Bovine oocytes were cultured for 24h, and coincubated with capacitated spermatozoa for 18h. The attached
spermatozoa and cumulus cells were removed by sodium citrate solution,

2 Either TCM and CZB contained 15% FCS+BOEC.

3 hpi ; hour postinsemination.

4+ M-B ; morula and blastocyst.
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Table 2.

In-vitro production of parthenogenetic cattle embryos*

No. of No. of the No. of embryos developed to the following stages
Treatments? the oocytes oocytes cleaved 48 hpi®*(%) 240 hpi(%)

used at 48 hpi(%) >2-cell =>3-cell M-B* Blastocyst
TCM 298 118(39.6) 82(69.5) 36(30.5) 11(9.3) 1(0.9)
CZB 320 184(57.5) 115(62.5) 69(37.5) 15(8.2) 8(4.4)

' Bovine oocytes were cultured for 30h. The attached cumulus cells were removed by sodium citrate solution.

2 Either TCM and CZB contained 15% FCS+BOEC.

3hpi
+ M-B : morula and blastocyst.

hour postinsemination,
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Table 3. Effects of TCM and CZB medium on the development of the cleaved cell embryos derived from in

vitro fertilization into blastocyst

No. of the No of embryos developed to the following stages at 240 hpi?(%)
Treatments! -
oocytes used Morula-Blastocyst Blastocyst
TCM 343 102(29.7) 53(15.5)
CZB 443 146(32.9) 70(15.8)

! Either TCM and CZB contained 15% FCS+BOEC.

2 hpi ; hour postinsemination.
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Table 4. The effect of selenite insulin transferrin(SIT) in either CZB and CR, on development of bovine
oocytes produced by IVMFC

No. of the No of emb- No. of embryos developed to following stages at

Media BOEC SIT oocytes  ryos clea- 48 hpi'(%) 240 hpi(%)
used ved at 48h(%) =2cell >3cell M-B2  Blastocyst
15% FCS + - 57 38(66.7) 24(63.2) 14(36.8) 3(7.9) 1(2.6)
C7B 15% FCS + + 52 36(69.2) 21(61.5) 15(39.5) 6(16.7) 2(5.6)
5% FCS + + 58 39(67.2) 24(62.5) 15(38.5) (12.8) 0(0.0)
BSA + + 52 36(69.2) 16(44.4)  20(55.6) 4(11.1) 1(2.8)
BSA + - 46 34(73.9) 16(47.1) 18(52.9) 5(14.7) 1(2.9)
5% FCS - + 45 31(68.9) 16(51.7) 15(48.3) 5(16.1) 3(9.7)
CR/ 5% FCS - - 57 44(77.2) 28(63.6)  16(36.4) 2(4.6) 1(2.3)
BSA - + 56 39(69.6) 22(56.4) 17(43.6) 2(5.1) 0(0.0)
BSA - - 51 37(72.6) 26(70.3) 11(29.7) 2(5.4) 1(2.7)
! hpi ; hour postinseminations.
2 M-B : morula and blastocyst.
(9.7%)2 =& ABE o FAUL} o] A3z B Hlm &t
T Ae A gAY dM e SITERE F5] B Age gl ddel amino aicd, SITH7FA]
3l#] ko, CZBAH 2 7oA e 156% FCS+SIT ) Hjtdol thd §9E B7) 913 Aotz A Table 5

2 M gro gekon, CRXe T A= &
vi kg 3k 3L SITH A 2 438 Yehyle
24 CRIA Y= Ful S 317 gholx wigkxE 3
e 7tH e RS AN FA),

5. Bh=Hi2FHOf| amino acid, SITAJIA| HH WS

o vhehdt uhe} o

Fdate 26870E ol &3ted CZBA 8] Foll= 168
A, CRAE FAME 10070E AHEaF ). 48412
A Fd-se CZBA 5 BSA+A A+SIT(8S.
6%), CR,x 8] 7ol Al= BSA+A A+SIT(90.9%)
o] AAF BoAFen, HAFHA GEE Aol=

Table 5. The effects of amino acids and selenite-insulin -transferrin(SIT) and protein in either CZB and
CR: on development of bovine oocytes produced by IVMFC

Amino

No. of the No of emb- No. of embryos developed to following stages at

Media BOEC acids SIT oocytes ryos cleaved 48 hpi' (%) 240 hpi(%)
used  at 48h(%) >7cell >3cell M-B?  Blastocyst
15% FCS + - - 37 31(83.8) 3(41.9) 18(58.1) 13(41 9) 7(226)
BSA + - + 32 25(78.1) 14(56.0) 11(44.0) .0) 0 (0.0
CZB 15% FCS + + + 36 27(75.0) 16(59.3) 11(40.7) 33 3) (11 1)
BSA + + + 35 31(88.6) 16(51.6) 15(48.4) 6(19.4) .5)
BSA - + + 28 24(85.7) 10(41.7) 14(58.3) 1(4.2) (0.0)
5% FCS + + + A 3(82.4) 4(50.0) 14(50.0) 12(42.9)  7(25.0)
CR, BSA + + + 33 30 .9) 12(40.0) 18(60.0) 27 3) 4(13.3)
BSA - + + 33 26(78.8) 17(66.7) 9(33.3) 0.0) 0 (0.0)
! hpi ; hour postinseminations.

2 M-B : morula and blastocyst.
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