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Abstract; [ Objective] Due to absence of sperm model with decreased oocyte activation capability, the mechanism of low rate of
fertilization and the safety of artificial activation techniques applied in intracytoplasmic sperm injection are unclear. The current
research focuses on a novel technique of decreasing oocyte activation capability of mouse sperms in controlled manner. [ Methods])
First, sperm membrane was damaged with chemical interference, mechanical sperm tail-cutting off, or combing both manipulations
respectively, and then incubated for 12 h at 37 °C followed by intracytoplasmic sperm injection. The fertilization rates were analyzed to
figure out the most effective method of decreasing the capability of sperm’s activation. Second, following the most effective treatment,
the membrane-damaged sperms were incubated for different time to find out the association between the time and sperm’s activation
capability decreasing. Embryos’ early development was also observed after intracytoplasmic sperm injection with activation capability

decreased sperms. [Results] 1)  Both of chemical interference and the mechanical tail-cutting off decreased fertilization rate
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significantly. 2) When sperm tails were cut off mechanically and then incubated at 37 C for 2h, 4 h, 8 hor 12 h, the rates of
fertilization and cleavage were decreased significantly with the increase of incubation time (P < 0.01) accordingly. 3) Compared with
control group, the percentage of blastocyst population and hatching (P < 0.001) also decreased significantly while intracytoplasmic
sperm injection were applied using tail-cut sperms after incubation. [ Conclusion] When sperm tails were cut off and incubated at 37 °C,
the capability of sperms to activate oocytes had significantly decreased with the increase of incubation time, and the embryo
development was also disrupted. In this study, a novel technique of decreasing the sperm activation capability in controlled manner has
been build up primarily. However the safety and the underlying mechanism need further explored.
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Table 1 Analysis of effective manipulations on oocyte

activation capability of sperms % (Case)

Groups Fertilization rate (2 PN)
74.7(68/91)"
39.6(38/96)?
16.0(19/119)"
17.6(18/102)

Cleavage rate
90.1(82/91)%
45.8(44/96)
21.0(25/119)"
23.5(24/102)®

Control
Triton-100
Head-cut

Both manipulations

2),3) versus 1), and 5),6)versus 4) P < 0.01, by x* test.
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Table 2 Effects of incubation time at 37 °C on oocyte

activation capability of tail-cut sperms % (Case)
Groups Fertilization (2 PN) Cleavage
Control 72.0(54/75)" 89.3(67/75)%
0Oh 77.4(89/115)" 87.8(101/115)%
2h 51.6(48/93)» 55.9(52/93)
4h 42.5(37/87)% 47.1(41/87)>
8h 25.0(32/128)% 45.3(58/128)%
12 h 13.8(9/65)% 21.5(14/65)

2),3) versus 1), and 5),6) versus 4) P< 0.01; 2)versus 3),
and 5) versus 6), P<0.01, by x* test.
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Table 3 Embryo early development after intracytoplasmic sperm injection with activation capability weakened sperms (Case)
Groups No. of oocytes Survived Cleavage Blastocyst Hatch %
Control 59 89.8(53/59) 59.3(35/59) 30.5(18/59)
Sperm activity weakened (2 h) 83 55.4(46/83)" 13.3(11/83)" 1.2(1/83)"
Sperm activity weakened (4 h) 87 44.8(39/87)Y 3.4(3/87)" 0(0/87)"
Sperm activity weakened (12 h) 121 19.0(23/121)" 0.8(1/121)"Y 0(0/121)"

Note: 1)P < 0.001 (x*test), compared with control group.
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Fig.1 The development of embryos after intrasytoplasmic sperm injection with activation capability weakened sperms

(incubation at 37 °C for 4 h). Embryos at day 0.5, day 1.5 and day 4.5 (B)after ICSI with activation capability weackened

sperms showed smaller cyst cavity, asymmetric division and embryonic retardation, as compared with embryos in control group (A).
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