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Cryopreservation of Zona-intact/-free Hamster Qocytes:
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= Abstract=

The present experiments were focussed to modify a short slow-cooling protocol used for freezing
of early stage embryo(Testart et al., 1986) and also to apply the modified method for the
cryopreservation of hamster oocytes with Zona or without. The protocol was modified by changing
the 4-step equilibration into 1-step and the 1-step thawing into 2-step. The oocytes were added in
1.5M PROH and 0.1M Sucrose, seeded at -7C, slow cooled(0.3°C/min) to -30°C before plunging to
-196°C. The cocytes were thawed at 23-25°C air(20sec/150sec) and/or 33-35 water(10sec). The
survival of the frozen-thawed oocytes was determined by morphologic criteria and their fertilizing
ability was also estimated by Sperm Penetration Assay(SPA) system{(Chang et al, 1990) using fer-
tile men semen sample.

One-step equilibration showed slightly higher survival rate(83.9% wvs. 71.0%) and fertilization
rate(83.9% wvs. 71.0%) compared with four-step(p>>0.05). And two-step thawing(air & water ex-
posing) of oocytes frozen after 1-step equilibration showed significantly higher survival rate(96.3
%) than one-step thawing at air(85.2%) or water(65.0%) only(p<(0.05). Therefore, by the modi-
fied method(1-step equilibration & 2-step thawing), Zona-intact{ZI) and Zona-free(ZF) oocytes
were frozen and thawed. Zl-cocytes showed significantly higher survival rate(95.4%, 308/323 vs.
67.6 %, 240/355) than ZF-oocytes(P < 0.01). But the survival of ZF-oocytes was as high as ZI~
oocytes in fourteen of twenty-four replicates. ZI-oocytes was also significantly higher fertilization
rate(92.4+8.9% wvs. 63.7+18.5%) and higher mean number of penetrated sperm(6.2+4.2 vs. 3.9+
3.3) than ZF-oocytes, but not higher than control{fresh oocytes;99.3+2.4%, 8.4+4.2)(P<0.001).
Conclusively, this modified method will contribute to freeze effectively the hamster oocytes for

simplifing of the logical consideration of performing SPA and also to freeze the human and other
animal oocytes.
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Fig. 1. Loading of oocyes & freezing solution(FS) in a straw.
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Fig. 2. Cooling program of Hamster oocytes by automatic cell freezer
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Fig. 3. Human sperm

penetrated-enlarged or non-penetrated in/on cytoplasm of frozen-thawed

hamster oocytes. Photo. A shows several penetrated-enlarged sperm heads(SH) in a cytoplasm, B
shows typical non-penetrated sperm on the cytoplasm(black arrows) compared with SH, and C shows
SH connected with tail{open arrows) and two polar body(PB) with some nucleoli.
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Table 1. The survival and fertilization of hamster oocytes frozen by automatic cell freezer after 1 or 4
-step equilibration

Stens of No. & % of oocytes No.(%) of Mean No.
e pf\ ° " - oocytes of sperm

equilibration Frozen Recovered Survived fertilized penetrated
Four 88 100.0 96.6 22/31(71.0)® 49(1.6)°
One 85 100.0 ; 95.3 26/31(83.9)" 70(2.3)°

+ ;Qocytes are rehydrated by 1-step in d-PBS with 0.2M sucrose.
a:In the same column, a superscript art not significant(p>0.05).

Table 2. Effect of thawing methods on the survival of hamster oocytes frozen by automatic cell freezer

Thawing methods of No. of % of cocytes after thawing
frozen straws to. F ;
containing cocytes oocytes frozen Recovered Survived

Water(35C, 10sec) 60 93.3 65.0°
Air(25°C, 150sec) 61 100.0 85.2#
Air(25C, 20sec)

— water(35C, 10sec) 81 98.8 96.3°

a, b1p<0.05.
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Table 3. The survival of zona-intact and zona-free hamster oocytes frozen by automatic cell freezer

Zona Classification No. of % of oocytes after thawing
pellusida Grades*® Replicates oocytes frozen Recovered Survived
Intact A 23 323 97.2° 95.4*
Free A-C 24 355 85.9° 67.6°

A 14 191 97.9 g1.1
B 7 119 81.5 50.4
C 3 45 46.7 13.3

*:Surival rate of oocytes(10-15) in each straw were classified by A(>>70%), B(40-69%) and C(<39%).
a:In the same column, means with same superscripts are significant(p<0.001).

Table 4. Fertilizing ability of zona-intact and zona-free hamster oocytes frozen by automatic cell
freezer and inseminated with fertile human sperm(n=-18)

Zona at No. of Sperm penetration
QOocytes £ . : d
reezing oocytes treate: Rate(%) Mean No.
Fresh - 254 99.3+2.4° 8.4+4.2%°
Frozen Intact 192 92.4+8.9° 6.2+4.2%¢
Frozen Free ; 148 63.7+18.5° 3.943.3%¢

a;b;cimeans with same superscripts in the same column are significant (P <0.001).
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