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ABSTRACT

In this study, we aimed to determine whether the evaluated markers of cell death could be found at particular
developmental stages of normal porcine in vitro fertilization (IVF) embryos. We investigated the characteristics of
spontaneous and induced apoptosis during preimplantation development stages of porcine IVF embryos. In experiment
1, to induce apoptosis of porcine IVF embryos, porcine IVF embryos at 22h post insemination were treated at different
concentration of actinomycin D (0, 5, 50 and 500 ng/ml in NCSU medium). Treated embryos were incubated at 39C
in 5% CO,, 5% O, for 8h, and then washed to NCSU medium and incubated until blastocyst (BL) stage. We examined
cleavage rate at 2days and BL development rate at 7days after in vitro culture. A significantly lower rate of cleavage
was found in the 500 ng/ml group compared to others (500 ng/ml vs. 0, 5, 50 ng/ml; 27.8 % vs. 50.0%, 41.2%, 35.9%),
and BL formation rate in 500 ng/ml was lower than that of others (500 ng/ml vs. 0, 5, 50 ng/ml; 8.0% vs. 12.6%,
11.2%, 12.6%). In experiment 2, to evaluate apoptotic cells, we conducted TUNEL assay based on morphological
assessment of nuclei and on detection of specific DNA degradation under fluorescence microscope. This result showed
that apoptosis is a normal event during preimplantation development in control group (0 ng/ml actinomycin D). A
high number of BL derived control group contained at least one apoptotic cell. Actinomycin D treated BLs responded
to the presence of apoptotic inductor by significant decrease in the average number of blastomeres and increase in
the incidence of apoptotic cell death. In 500 ng/ml group, the incidence of apoptosis increased at 4-cell stage and
later. This result suggested that apoptosis is a process of normal embryonic development and actinomycin D is useful
tool for the apoptosis study of porcine preimplantation embryos.
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Fig. 1. TUNEL assay of porcine IVF blastocyst. A: Nuclear labeling
with Hoechst (X 200). B: TUNEL labeling with TMR red showing
apoptic cells (X 200) C: Merged image of A and B. apoptotic
nuclei are marked by arrows (X 200). Bars=100 um.

Table 1. Penetration and polyspermy rates after porcine in vitro fertilization

Re Total Penetrated PN (% + SEM) No.spermatozoa in penetrated
P examined (% * SEM) 2PN 3PN 4PN oocyte (mean = SEM)
6 250 72.14 £ 133 59.2+2.88 29424 11.9+2.0 1.52 +0.05

Table 2. Cleavage assessment at day 2 and blastocyst development at day 7 after treated with actinomycin D

Concentration of actinomycin D No. of embryos

No. of embryos cleavaged

No. of blastocysts

{ng/m}) cultured (% = SEM) (% = SEM)
0 254 127 (500 5.0)* 32 (12,6 £6.0)
5 170 70 (412 6.9)° 19 (11.2+9.4)
50 167 60 (35.9£10.7)*" 21 (12.6 £8.2)
500 212 59 (27.8+ 3.8) 17 ( 8.0£4.2)

Within the same column, values with different letters (*°) were significantly different (p<0.05).

Table 3. Cell numbers and apoptotic cell rate in blastocysts after treated with actinomycin D

Concentration of
No. of blastocyst

No. of nuclei

No. of apoptotic Apoptotic cell

actinomycin D (ng/ml) cell rate (%)
0 4 307 i1 2.9
500 4 222 14 6.3
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