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Prediction of Developmental Ability of In Vitro Fertilized Porcine Embryos
by Analysis of Early Cleavage Pattern
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ABSTRACT

The aim of the present study was to investigate the cleavage pattern, its developmental ability and apoptosis of
porcine embryo in vitro. Morphology data on a total of 919 embryos were analyzed retrospectively. Forty-eight hours
after insemination, embryos were classified into five groups based on the cleavage state as follows; 1 cell, 2 cell,
4 cell, 5 to 8 cell and fragmentation. These groups were cultured another 120 hours and then evaluated for blastocyst
formation. Blastocyst formation rates were significantly higher in 4 cell (42.5%) and 5 to 8 cell (48.6%) cleaving
groups than in other groups (p<0.05). On the other hand, 2 cell and fragmentation groups produced 4.9% and 3.9%
blastocysts, respectively. And we could verify that in the event of 2 cell block and fragmentation of embryo. To
analyze the apoptotic frequency in preimplantation development of porcine IVF embryos, all cells of each blastocyst
were performed by TUNEL assay. There were no significantly differences in the total cell numbers of embryos and
apoptotic cell rate in blastocysts among the cach classified groups. Data suggest that 4 cell and 5 to 8 cell cleaving
embryos at 48 hour after insemination have high developmental competence, and may be an useful parameter to
predict the development of preimplantation embryos and to study using preimplanation embryonic research.
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E5FA vEAE FAEQ nAA A9 G s A
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15 ng/ml EGF, 5 IU/ml ¢CG, 5 IU/ml hCG, 0.57 mM cysteine,
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0.075 mg/ml kanamycing #7138t} A3}t Wang =, 1999).
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H AAE 50 uld FA-H g v AH o 20709 FAE B
39T, 5% CO; AFHolE A 6A17 F<t A5t
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detection kit, TMR red, Roche, 12156792910)3} Label solu-
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Fig. 1. Apoptosis in porcine IVF blastocyst. A: Nuclei (blue) are stained with Hoechst (X200). B: TUNEL labeling with TMR Red showing
apoptotic cells (X200). C: Merged image of A and B. apoptotic nuclei are marked by arrows (X200). Bars=100 zm.
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Table 2. Comparison of blastocyst formations at day 7 classified
by cleavage pattern at day 2

. No. cleavage No. of BL
Classified
¢ dav 2 assessment at day 2 at day 7
group at day (%+SEM) (%+SEM)
1-cell 122 (13.56.0)° 0 ( 0y
2-cell 80 ( 8.7x1.5)° 6 ( 3.9£1.5)°
4-cell 197 (21.4+2.3)" 75 (42.5+3.7)°
5- to 8-cell 214 (23.3+2.4) 87 (48.6+3.2)°
Fragmentation 306 (33.3£2.9)° 9 ( 4.9+1.9)°

Within the same column, values with different superscripts
letters (a~c) were different (p<0.05)
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Table 1. Penetration and polyspermy rates after porcine in vitro fertilization

Re No. of total Penetrated PN (%+SEM) Spermatozoa in penetrated
P examined (%+SEM) JPN 1PN 4PN oocyte (mean+SEM)
7 156 70.48+1.87 58.70+1.88 23.8743.90 17.07+£3.30 1.35+£0.14
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Table 3. Cell numbers and apoptotic cell rate in blastocysts derived
from each classified groups

Cl No. of i
cavage No. of 0 0. Apoptotic
assessment nuclei cell rate
blastocysts
at day 2 (mean+SEM) (%+SEM )
2-cell 2 56.00+6.00 3.80+2.19
4-cell 11 69.54+4.12 2.45£0.74
5- to 8-cell 11 64.36+4.54 3.08+0.92
Fragmentation 4 65.14+1.65 2.30+1.15
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