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SUMMARY

Frozen storage of the oocytes has been used in a few mammalian species including

mouse, hamster, human and cattle. However, frozen-thawed cocytes show different sperm

penetration on the levels of the zona pellucida and the plasma membrane when compared

with fresh oocytes. To elucidate biological changes occurring during freezing and thawing,

we examined the kinetics of sperm penetration into frozen-thawed hamster oocytes.

Oocytes obtained from superovulated female golden hamsters were frozen-thawed in an

autofreezer according to an established method. Fresh and frozen-thawed oocytes were

fertilized ¢n vitro with capacitated hamster spermatozoa after removing the zona pellucida.

The oocytes were examined at 1, 2, 3 and 6 h postinsemination. Sperm penetration found

to be 1 h delayed in frozen-thawed oocytes.

Other parameters such as degree of

polyspermy and decondensing sperm heads were not affected by freezing and thawing.

The results suggest that freezing and thawing may cause changes in the egg membrane

surface and subsequently which leads to delay in the sperm-egg fusion.
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Table 1. The time-course analysis of sperm penetration at various postinsemination stages of in vitro fertil-
ization in frozen-thaw(FT) zona-free hamster oocytes

Treat- Hours po- Total No, No. of No. of No. of oocytes with the following
ments stinsemunat- No. of of sper- penetrated polyspermic No of sperm head(
ion{No. of oocytes  atozoa oocytes(%) oocytes(%) o S
cxperlments) penetrated 1 e~4 5~7 810 =1l
1(6) 107 156 53(51) 31(29/ 22(41) 21(40) 7(13) 20 4) 1(2)
UF 2(4) 62 103 31(50) 110350 20465) 6(19) 00 0) 0( 0) 5(16)
3(3) 63 453 47(75) 41{65) 6(13) 14(30)  6(13) 5(10) 16(34)
6(3) 46 509 45(98) 11(98' 102y 204) 8(18) 11(25) 23(51)
1(4) 19 0 0 0) oo 0C0) oC0)y o0y ol0) of0)
FT 2(5) 26 31 3(31) 5(19) 3(38)  1(12) 4(50) 0 0) 0( 0)
3(4) 31 151 19(61) 16(52) 3(16)  5(26) L 5) 0( 0) 10(53)
6(3) 20 147 18(90) 17(85) 105) 3(17) 4(22) 5(28) 5(28)

Fig. 1. Stages of sperm decondensation. Photographs of intact(a), early-decondensed(b), mid-deconden -
sed(c) and fully-decondensed(d) sperm heads(X1,000).
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Table 2. The time-course analysis of sperm decondensation(SDC) at various postinsemination stages of
in vitro fertilization in fresh (UF) and frozen-thaw(FT) zona-free hamster oocytes.

Hours No. of No. of No. of SDC at the
Treatment  postinsemination the oocytes spermatozoa following stages(%)*
(No. of experiments) used penetrated E M F
1(6) 107 156 30(51) 23(15) 53(34)
UF 2(4) 62 103 44(43) 9(9) 50(49)
3(3) 63 453 196(43) 96(21) 161(36)
6(3) 46 509 196(39) 93(18) 220(43)
1(4) 19 0 0 0) 00 0 0c o)
FT 2(5) 26 31 20(65) 2( 6) 9(29)
3(4) 31 181 63(35) 52(29) 66(36)
6(3) 20 147 52(35) 29(20) 66(45)

* Stages of SDC were arbitrarily defined as early(E), mid(M), and fully(F) decondensed sperm heads found in
the oocyte cytoplasm,

FEoirt 2aE GalE 2 4, 6417 A7) & AE st 42 v wae vk (Fig. 2). AA
wE GA-E daste] whabe] A A sle} A vhare] A #gdst 2y 2 w7l(telophase), Al

Fig. 2. Analysis of chromosome activation in oocytes by the rapid staining method. Telo formation at 2h(a),
PN formation at 4h(b), and PN formation at 6h(c) postinseminations in fresh oocytes. Abnormal
chromosomes(d), telo formation at 4h(e) and PN formation at 6h(f) postinseminations in
frozen -thawed oocytes(X400).
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Fig. 4. Analysis of cortical granule release from the oocyte by the FITC-UEA I staining at 1h postinsemina-
tion. The equatorial section with uniform distribution of fluorescence(a) and the membrane surface

showing discrete spots( X 400).
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Fig. 5. A typical binding pattern of FITC-UEA | in
frozen-thawed oocyte at 1h postinsemina-
tion under a bright(a) and a fluorescence
(b) microscopes(X400).
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