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Objective: Hatching of the blastocyst from the zona pellucida (ZP) is a key event in mammalian
implantation. In vivo, two factors have been identified as possible mediators of hatching: lysis of
the ZP by substances elaborated either from the embryo or female reproductive tract and pressure
exerted on the zona by expansion of the blastocyst. Two methods of zona manipulation were
already in use to enhance the ability of embryos to hatch: mechanical PZD and chemical ZD by
acidic Tyrode's solution. But several controversies of each method have been reported. The
purpose of this study was to investigate the effect of pronase {or mouse embryo hatching.

Methods: Mouse embryos were obtained following ovulation induction of F; animals. Fresh and
cryo-thawed morula embryos were exposed to 0.5, 1.0, 2.0, 5.0 ug/ml pronase in Ham's F10 for 72
hrs. Main outcome measures were the rates of partial hatching and completely hatched blastocysts,
and cell number of it.

Results: In fresh and cryo-thawed group, the rates of completely hatched blastocyst were
significantly higher in 5 pg/ml pronase treatment group than control group. There was no difference
in completely hatched blastocyst total cell number between pronase treatment group and control
group. This suggest that pronase treatment did not harmful in mouse embryo development. In
pronase treatment group, zona pellucida were thinner than control group.

Conclusion: The addition of pronase to culture media may accelerate the hatching of embryo.
So, enzymatic treatment of the zona may provide a valuable and effective assisted hatching
technique for human in-vitro fertilization-embryo transfer.
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Table 1. The effect of development and hatching rate of fresh mouse morulae treated with pronase

Pronase (pg/ml) < BL (%) Partial HA (%) Com. HA (%) Shrink or deg (%) Total
Control 5(3.8) 34 (25) 75 (57.3) 17(13) 131
0.5 2115) 24 (18.1) 91 (68.9) 15(11.4) 132

1 3(213) 21 (15.9) 91 (68.9) 17 (12.9) 132

2 4(3.0) 20 (15.2)° 91 (68.9) 17 (12.9) 132

5 1(0.7) 10 (7.3)" 110 (80.3)™" 16 (16.7) 137

BL; blastocyst, HA; hatched blastocyst, deg; degeneration
*p<0.05, "p<0.01

Table 2. The effect of development and hatching rate of cryo-thawed mouse morulae treated with pronase

Pronase (ug/ml) Partial HA (%) Complete HA (%) Frag, shrink or deg (%) Total
Control 113 (19.7) 45 (68.2) 8(12.1) 66
0.5 7(10.6) 52 (78.8) 7(10.6) 66
1 6(9.1) 53 (80.3) 7(10.6) 66
2 10 (15.4) 46 (79.8) 9 (13.8) 65
5 1(1.4)™ 61 (87.1)" 8(11.4) 70
E:IA;E::B!;:hed blastocyst, frg; framentation, deg; degeneration
p=L.

Table 3. The cell number of complete hatched mouse fresh and cryo-thawed embryos treated with pronase at day 5 and

day 6
Proossafy gD Fresh embryo Cryo-thawed embryo
Day 5 Day 6 Day 5 Day 6
Control 105.8 (£17.5) 114.4 (£20.5) 106.8 (£17.3) 107.0 (£19.9)

0.5 110.0 (£23.2) 111.6 (£19.1) 109.7 (£18.6) 107.8 (£25.9)
1 119.8 (£21.4) 107.6 (£23.4) 106.4 (£16.2) 104.8 (£15.3)
2 113.0 (£26.8) 110.5 (+18.1) 102.7 (£19.8) 104.5 (£17.6)
5 117.1 (£20.1) 109.6 (£18.5) 105.4 (£18.7) 110.3 (£22.7)

Day 0; IVF day
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at Day 5

A-2; control at Day 6

B-2; The embryos treated with pronase (5 pg/ml)
at Day 6

Figure 1. The morphology of hatching and hatched blastocysts at Day 5 and Day 6 (>200)
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4. Pronase X2
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