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Effect of Cell Stage of Embryos at 48 Hours Post-Insemination
on In Vitro Development of IVF Bovine Embryos

I.K. Kong, Y.K. Joo, H.J. Lee*, D.O. Kwock* and C.S. Park

Department of Animal Science, College of Agriculture, Gyeongsang National University
SUMMARY

This experiment was investigated the effect of cell stage of embryos at 48 hours
post-insemination on in vitro development of IVF embryos. The ovaries of Korean
native cows or heifers were obtained from an abattoir and kept on 25 to 28¢C and
transported to laboratorty within 2 hrs. The oocytes were matured in vitro(IVM) for
24 hrs. in TCM-199 supplemented with 35 wg/mé FSH, 10 wg/mé LH, 1 ug/mé
estradiol-178 and granulosa cells at 39°C under 5% CO; in air. They were fertilized in
vitro(IVF) by epididymal spermatozoa treated with heparin for 24 hrs. , and then the
zygotes were co-cultured ix vitro(IVC) with bovine oviductal epithelial cells for 7 to 9
days. At 48 hrs. post-insemination, the embryos were classfied into 5 to 8-cell, 3 to
4-cell or 2-cell stage and then were co-cultured in witro(IVC) with bovine oviductal
epithelial cells until the embyos reached blastocyst stage. Embryos developed to
blastocyst stage were stained with Hoechst 33342 for cell counting,. The embryos of 5
to 8-cell stage at 48 hrs. post-insemination with grade I ococytes were significantly
(P<0.05) better developed to blastocysts(63.0%) than 3 to 4-cell(42.0%) and 2-cell
stage(2.7%) embryos which delayed in the early cleavage, and those embryos cleaved
faster in the very early stage seemed to develop to blastocysts earlier. These results
indicate that the embryos cleaved faster at 48 hrs. post-insemination seemed to de-
velop to blastocysts earlier.
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Table 1. Effect of cell stage of bovine embryos at 48 hours after IVF from Grade | oocytes on their sub-
sequent development in vitro

No. and (%) of embryos developed to /Cleaved

Cell stage No. of

at 48 hrs post embryos

-insemination cleaved Morula Blastocyst Morula and Blastocyst
5~8 cell 33 5 15 20(60.6)"

3~4 cell 50 14 7 21(42.0)*

2 cell 23 3 2 5(21.7)"

Total 106 22 24 46(43.4)

¥ Values with different superscipts in the same column were significantly (P<(.05) different.

Table 2. Effect of cell stage of bovine embryos at 48 hours after IVF from Grade [loocytes on their sub-
sequent development in vitro

Cell stage No. of No. and (%) of embryos developed to /Cleaved

at 48 hrs post embryos o o -
-insemination cleaved Morula Blastocyst Morula and Blastocyst
5~8 cell 10 3 2 5(50.0)°

3~4 cell 29 ; 6 9(31.0)"

2 cell 1 4 2 6(14.6)"

Total 80 10 10 20(25.0)

% Values with different superscripts in the same column were significantly (P<(0.05) different.

Table 3. Progession od cleavage to blastocyst stage by cell stage of bovine embryos at 48 hrs. after IVF
from Grade I oocytes

Cell stage No. of No. and (%) of embryos developed to /Cleaved

at 48 hrs post embryos .

-insemination cleaved Day 7 Day 8 Day 9 Totol
5~8 cell 27 9(33.3)° 7(25.9)° 1( 4.0) 17(63.0)a
3~4 cell . 6(15.0)* 4(10.0)™ 5(12.5) 15(37.5)°
2 cell 40 3(7.5)° 1(25)" 0( 0.0) 4(10.0)°
Total 107 18(16.8) 12(11.2) 6( 5.6) 36(33.6)

* Values with different superscripts in the same column were significantly(P<0.05) different.

Table 4. Progession od cleavage to blastocyst stage by cell stage of bovine embryos at 48 hrs. after IVF
from Grade [ oocytes

Cell stage No. of No. and (%) of embryos developed to /Cleaved

at 48 hrs post embryos

-insemination cleaved Day 7 Day 8 Day 9 Totol

5~8 cell 5 2(40.0) 0( 0.0) 0( 0.0) 2(40.0)

3~4 cell 8 1(12.5) 2(25.0) 1(12.5) 4(50.0)
72}:}311 13 2(15.4) 00 0.0) 0€0.0) 2(15.4)

Total 26 5(19.2) 207.7) 1(3.9) 8(30.8)

— 18—



g 2A4e o= Table 3, 4914 vheld vh9)

iz 2. ZI|Hie| WEEEO M2 gyg AL
Grade 1 dxeholr 5~8 cell, 3~4 cell ¥ 2 Z7]8) 1 %4.“— coll whE wivkE 7] izt o] Wk
cellZ B Fo] 7 dajoll z+z+ 33.3, 15.0 & 7.5% S FAYsl7 3tad vk Al 7, 8 2 9 Aol HY
7} Hﬂ‘i}47 Wi 742 wel i, 9 AR F ol S él’\]ff}cﬁ EFTE TAMSE A7 Table 5ol
HhE7) Wi 7bR] g8 63.0, 37.5 ¥ 10.0%=2M Mol g, £ F 48 Albu ol 5~8 cell, 3~4 cell
Z71u) BEE w7 wE 5~8 cellell A 7 A 29 2 2cellZ BFE FoAlA 7 U &4 81.318.
A s} 7hA) 2] wiwkE 7] Hl 7h2] Aggo] §-o] 2 (P< 4, 71.1£9.4 2 84.0x0.0 /= ZAIE 0} 7 Ao
0.05) 2.2 %& A& & 4 JUh ES Grade [ WY 7] W) bR el e AL vk g
GEHAAME H=d FIE Holn Utk Van 8 Bk e ez ] el 7kR] deEts Al
Soom $(1992)-2 47 T 24, 30, 36, 42 2 48 A| 7t 7ro] A 4E dF5r gadte EE8S JER
ol 2 cell2 wbarst A To] 247} 46, 49, 37, At olebgd Aol A WMt x| A AH =g
15 9 0%7} 447 w7k e s B austith bz wldA oS et gk ddszrt
Pollard 5(1991), Vergos 5(1989) 2 Plante$} £ AYFE T4 #AE Z2Yse AoR
King(1992)& A2 54 F 24~48 A Zrefj ol v 5% Alg e, 271 ddESErE shEL uiE ] u)
Baated 30 A 7kdel] B3 2 M2 uivkE 7R o] dgE et wE AdsE egEnrt =
71(65.7%) 9 F371(50.9%) 7k A 2] uf dre-gol 2 ARt FiAQ) 7] FrhE wje] HA])
71 T2 9 48~62 Aol 2 Al EVE 23 E Bt o] dE3 Ao g AlgET
A Aol w @go] dojuA] gkohria B ishe el AAFE A76 27w SR wE
o}, =3 Pollard 5(1991) 2} Vergos 5(1989)- Frl ] wiEE ) T8 2ARER] Zaka )
7 F 44~48 A7l 4 ME7] o] wekE 3l WS 7] i 7hz] whgel AeE 2ALE 7] wEol] &
& winkE ) 7hx) o} wi Wego] 66, 3% 241 0~ FAQ vuE =HA FUAT dHG Aol wi g
3AE7] dul 43.7% Bl folH oz wego] & ste B E AT ZAEATY 27 HEEE
ke ool ol Vv HEETIL WETE £ b WESE FEETr WA gtge] FUHE
ez} wge] AA Al FE¢S v ks Bt el = el gl Ayzhe
2 Addng s v A R

Table 5. Effect of cell stage of bovine embryos at 48 hrs. after IVF on the number of blastomeres of em-
bryos developed in vitro to blastocyst stage

Cell stage No. of No. and (%) of embryos developed to /Cleaved
at 48 hrs post Day 7
-insemination Day 8 Day 9
5~8 cell 81.3=>8.4(7) 54.025.9(7) 61.0=0.0(1)
Grade 1 3~4 cell 71.1= 9.4(7) 73.7>11.9(6) 49.5> 4.5(2)
2 cell 84.0>0.0(1) 30.0=0.0(1) (0)
5~8 cell 79.0=10.0(2) (0) (0)
Grade HI 3~4 cell 56.5>14.5(2) 63.0=17.0(2) 82.3>22.5(3)
2 cell (0) (0) (0)

* Mean>S.E. The figures in pathenotheses indicate the number of embryos stained.
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