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Effects of Embryo Density on Development of
In Vitro Produced Bovine Embryos
Song, S. H. and C. S. Park
Department of Animal Science, Gyeongsang National University

ABSTRACT

This study was carried out to improve of effective culture system on development of [VM /
IVF /IVC bovine embryos. The cumulus-oocyte-complexes (COCs) collected from Korean cattle
ovaries harvested at a local abattoir were matured in 50 ul of TCM199 supplemented with 10%
fetal bovine serum (FBS) and hormones (35 pg /ml FSH, 10 pg /ml LH, 1 pg /ml estradiol 178)
under paraffin oil at 39°C in a humidified atmosphere of 5% CO, in air. At 24 hrs after culture,
matured oocytes were fertilized in vitro for 22~24 hrs with motile semen in which obtained by
centrifugation of a frozen thawed semen on Percoll-density gradients (45% vs. 90%) at 500 g for
20 min, The presumptive zygotes were divided into three experimental groups. Single egg
(Group 1), 25 (Group 2) or 50 eggs (Group 3) were cultured on cumulus cell in 50 ul TCM199
supplement with 10% FBS for 6~9 days after fertilization. In vitro developmental rates into the
blastocysts in the groups 2 and 3 were significantly (P<0.05) higher than those of group 1 (37,
27 vs. 6%, respectively). Cell number of blastocysts obtained in groups 2 and 3 at day 8 were sig-
nificantly (P<0.05) higher than those ofblastocysts obtained in group 1 (112, 112 vs. 93, respect-
ively). Cumulus cells co-culture enhanced the increase of cell number and the development into
blastocyst when cultured in single and multiple embryos. In conclusion, co-culture of 25 and 50
IVP bovine embryos with cumulus cells at a constant media volume (50 ul) resulted in higher de-
velopmental competence and cell number of bovine blastocysts produced in vitro than those the
culture of single embryos with cumulus cells.
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sgen, 3oz 10 % fetal bovine serum
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0.2 um membrane filter (Gelman Sci,, USA) 2 &
38 ¥ 1ml¥ Eppendrof tubed] 33l —20T
A BERAEA AR

A SE s0ue) AYPE widde FHEE
20~25 709 GEFE W 5% CO,, 98~99% FX,
39°C CO; incubatoroA] 24 A7t B4t MY 5E
=3k GFAEY BF HEs} AEAe A=
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Table 1. Effect of embryo density on development in vitro of bovine embryos

No. of embryo /volume of No of No. of No (%). of embryos developed to
medium(pl) replicates  embryos cultured  4~8 cell Morula  Blastocyst
1/50 5 243 213(87.6)>  45(18.5)* 15( 6.2)?
25 /50 4 200 172(86.0)*  87(43.5)® 73(36.5)°
50 /50 4 200 170(85.0)*  88(44.0)® 53(26.5)®

&b Values with different superscripts in the same column were significantly different(P<0.05).
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Table 2. Effect of embryo density on bovine blastocyst formation

No. of embryos /volume of No. of

No(%).of embryos developed to blastocyst

medium(pul) embryos cultured Day-6 Day-7 Day-8 Day-9
"1/50 243 6(2.5) 5(2.1) 4(1.6)° 0( 0)2
25 /50 200 7(3.5)2 17(8.5)° 26(13.0)*  23(11.5)®
50 /50 200 2(1.0)2 13(6.5)*  25(12.5)*  13(6.5)®

abValues with different superscripts in the same column were significantly different(P<0.05).
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Table 3. Comparison of cell number of day-8 blastocysts produced by different density

No. of embryos /volume of No. of Cell number of blastocyst
medium(pul) blastocysts stained Mean+SD Range
1/50 10 93.10+12.112 67~107
25/50 14 112.17+12.77° 89~130
50 /50 14 112.86+11.95° 95~132

&P Values with different superscripts in the same column were significantly different (P<0.01).

Table 4. Effect of co-culture of individual embryos with cumulus cells on development and cell num-

ber
Co-culture with No, of No. of No. (%) of Cell number of
cumulus cells replicates cultured embryos blastocyst blastocysts (Range)
without 4 189 7(3.7)° 82.00+13,51(65~100)
with 4 200 30(15)® 96.45+15.88(67~125)

&b Values with different superscripts in the same column were significantly different (P<0,01).



Table 5. Effect of co-culture of group embryos with cumulus cells on development and cell number

Co-culture with No. of No. of No. (%)of Cell number of
curnulus cells replicates cultured embryos blastocyst blastocysts (Range)
without v 4 200 18( 9.0)® 96.10+11.58(85~112)
with 4 200 69(34.5)° 116.40+12.31(93~134)

2bValues with different superscripts in the same column were significantly different (P<0.01).

2 3k (Ferry ¥, 1994: Blondina} Sirard,
1995; Lane=}, Gardner, 1994 ; Paria¢} Dey, 1990;
Salahuddin %, 1995). AAE¥E embryotrophic
factorg #H|3h=d 53], BRLAXE £33 &
o)) gake nlxj& Transfroming Growth Fac-
tor-a, Leukemia Inhibiting Factor& ¥u]gich
(Fukui %, 1994; Kurzrock &, 1991; Massague
%, 1985; Zesebo 5, 1990). A &L A A xte] F-
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S S, F3Y Ued /YT YA £
vl gttt (Bavister, 1992, 1995; Bongso &, 1993;
Kane %, 1992). A A 29} £33 o3 J3AAA,
cytokine, 3AH8lA| T L 0|E § SojF, ul5o)
A<l AAECl Erls e, olF RS paracrine
-autocrine 2-4-& #cal g} (Gandolfi 5, 1994).
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