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To investigate the importance of zona pellucida (ZP) for porcine embryo development, the in-vitro development of ZP 

free and intact oocytes were studied by using parthenogenetic activation (PA) under optimized conditions.

1: Well of the well (WOW) preparation: 25-30 WOWs were made by pressing an unheated darning needle into the 

bottom of the dish (approx. depth 130 µm, width 150 µm, Figure 1 A and B).

2: Oocyte preparation: After 42-44 h maturation, cumulus cells were removed in 1 mg/ml hyaluronidase, and oocytes 

with a visible polar body were selected.

3: ZP-free oocyte’s PA: ZP was removed by incubating the oocytes in 3.3 mg/ml pronase for 1 min. With a 4 V/cm 

alternating current (AC) and 700 KHz, oocytes were aligned and then electrically activated by using a single direct 

current (DC) pulse (0.86 kV/cm, 80 µs). For post-activation, the oocytes were treated with 5 µg/ml cytochalasin B 

(CB) and 10 µg/ml cycloheximide (CX) for 4 h.

4: ZP-intact oocyte’s PA: ZP intact oocytes were activated by a single DC with 1.26 kV/cm or 0.86 kV/cm for 80 µs and 

the post-activation treatment was the same as described above.

5: In-vitro culture: All PA oocytes were distributed into the following four groups and were cultured in porcine zygote 

medium 3 (PZM-3).

Group A: ZP-free, electrical stimulation with a DC of 0.86 kV/cm, cultured in WOWs (Figure 1A). 

Group B: ZP-intact, electrical stimulation with a DC of 1.26 kV/cm, cultured in WOWs (Figure 1B).

Group C: ZP-intact, electrical stimulation with a DC of 0.86 kV/cm, cultured in WOWs.

Group D: ZP-intact, electrical stimulation with a DC of 1.26 kV/cm, culured in groups (Figure 1C)

6: Embryo evaluations: On Day 2 and Day 6, rates of cleavage and blastocysts, respectively, were recorded. Also on 

Day 6, the cell number of every embryo was determined after a 5 µg/ml Hoechest 33342 staining. Furthermore, the 

cell number of blastocysts randomly selected from the repeated experiments were analyzed separately.

Figure 1: (A) ZP-free PA blastocyst cultured in WOW; (B) ZP-intact PA blastocyst 

cultured in WOW; (C) ZP-intact PA embryos cultured in groups.

Table 1: Developmental characteristics between different groups of PA porcine embryos.

AARHUS UNIVERSITY

Introductions

Materials and methods

Results

Conclusions
ZP-free embryos cultured in WOWs had a higher developmental competence compared to ZP-intact embryos. Accordingly, 

the presence of ZP is not essential under certain in-vitro culture situations using the WOW culture system.
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Embryo groups Day 2 Day 6

Zona pellucida Electrical strengths Culture # Repeats Total embryos 

no. *

Cleavage rates % * 

(n)

Mean cell no. * 

(n)

Blastocysts

Free Intact 1.26 kV/cm 0.86 kV/cm Rate % * (n) Total cell no.* (n)

A + + W 9 511 96±2 (142/150) 26±1a (511) 59±5a (89/150) 49±3c (29)

B + + W 10 598 96±2 (121/126) 22±1b (598) 58±4a (75/126) 47±2c (58) 

C + + W 6 473 98±1 (418/429) 19±1c (473) 43±2b (186/429) 41±1d (100)

D + + G 9 531 95±2 (151/158) 23±1b (531) 60±4a (93/158) 46±2c (55)
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Figure 2: Distribution (in %) of PA porcine embryos 

according to their cell numbers on Day 6 after 

activation. 

The overall results of the experiments are shown in Table 1 and Figure 2.
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