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I.INTRODUCTION

The development of simplified cryopreserva-
tion procedures for cattle blastocysts has great
potential in facilitating the use of embryo trans-
plantation in research and practical breeding
programs.

Since Whittingham et al.(1972) developed the
techniques for cryopreservation of mouse em-
bryos, various research studies on mammals
such as rabbits(Nagashima and Ogawa, 1981),
sheep, cattle(Renard et al., 1983; Schellander et
al.,, 1988: Schmidt et al., 1993: Suzuki et al,,
1990) etc. were reported by many workers. In
recent years a rapid freezing method has been
commoenly practiced together with cryoprotec-
tant dilution, employing glycerol, dimethyl
sulfoxide(DMSQ), and sucrose. However, the
results appeared to be ambiguous according to

the investigators because the viabilities were af-
fected by various factors such as the concen-
tration and composition of cryoprotectants,
conditions for equilibration, seeding procedures
for freezing and thawing. The survival rates of
rapidly frozen embryos are generally lower than
that of the low rate freezing, and especially por-
cine embryos are known to be suseptible to low
temperatures,

The present work determine suitable condi-
tions for freezing of bovine immature ococytes,
together with the effects on survival and in vitro
fertilization after frozen-thawing of immature

oocytes,

I. MATERIALS AND METHODS

1. Follicular oocytes and culture media
Ovaries were taken from Korean native cows

immediately after slaughter, and then were
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transported to the laboratory within 1 hour in

saline at 38°C containing 100 IU /ml of penicillin 3. Freezing and thawing procedures

G and 100 pg /ml of streptomycin sulfate. Fol- The follicular oocytes were frozen in 0.25 ml
licular fluids were aspirated from follicles of 2~ straws(I.M.F., France) employing procedures
5 mm in diameter using a 19 gauge needle on a based on those of Takeda et al.(1987). The frac-
10 m! syringe. The basal culture media for the tion of freezing medium, air, oocytes or embryos
maturation and fertilization of oocytes in vitro in the freezing medium were aspirated into the

was TCM-199(Sigma, USA) which contained straw, TCM-199 containing 0.25 M sucrose and
10%(v /v) of FCS(Sigma, USA), 1 ug/ml of 10% FCS was used as the freezing medium. The

FSH(Sigma, USA), 2 IU/ml of hCG(Sigma, straw was heat-sealed and labeled. After equili-

USA) 1 ug /ml of g-estradiol(Sigma, USA) and bration for 2, 5, 10, 15 and 20 minutes, the straw-

100 mg /ml of streptomycin sulfate, It was filter- s were frozen by Cell-freezer(Tokyo Co.,

ed with a 0.2 pm millipore before use. Japan). The straw were thawed in a waterbath

(38T) after standing at room temperature for 30

2. In vitro maturation and fertilization seconds, then were shaken, After 10 minutes
The follicular oocytes were washed three tim- the contents were pushed out into petri dishes

es with the culture media and were immersed 5 and washed 2~3 times with the fresh culture

per drop of the liquid, then incubated for 24~30 medium,

hours. The liquid was prepared by covering a 45

ul aliquot of the culture media with mineral oil 4. Survival rate of frozen-thawed oocytes

(Squibb, USA) and preincubating in a CQ, incu- and embryos

bator (5% CO,, 95% air, 100% RH, 38¢C) for 2~ The rate of maturation and fertilization was

3 hours. determined according to the method described
Frozen semen was thawed in water bath at by Shea et al.(1976) and Ball et al.(1983). The

35¢C. 2 ml of BO solution were mixed in a tube frozen oocytes were washed in three changes of

and swimmed up for 1 hour at 38T in the CO, PBS, and these oocytes were divided into 6

incubator. After incubation, the top 0.5 ml was groups according to the morphologies observed

taken and centrifuged for 10 minutes at 1000 under a fluorescence microscope by FDA-test

rpm, using a bench-top centrifuge, to obtain the (Schilling et al., 1982).

sperm pellet. The sperm pellet was mixed with

the same volume of heparin solution{100 [I. RESULTS AND DISCUSSION

mg /ml, Sigma, USA) and kept in the CO, incu-

bator. 1. In vitro fertilization survival rates of froz-
After maturation, the fresh or frozen follicular en-thawed immature oocytes

oocytes were washed with the fertilization me-

dia three times, and were placed in a drop(45 u 1) In vitro maturation and fertilization

1) of the media. A 2 ul aliquot of the capacitated Follicular oocytes were matured in vitro for 1,
spermatozoa suspension(1.5X10°/ml) was ad- 2, 4, and 8 hours after recovery and frozen and
ded to the oocytes, covered with mineral oil, thawed in the medium containing 1.5 M
and incubated for 6~7 hours at 38C in the CQO, DMSO+2.0 M Glycerol40.25 M sucrose. These
incubator, frozen-thawed oocytes were fertilized with the
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Table 1. Effects of cryoprotectants on in vitro maturation and fertilization rate of frozen imma-

ture bovine oocytes
Culture of No. of oocytes No, of oocytes No. of oocytes
frozen cocytes examined matured (%) fertilized (%)
Control* 40 29(72.5) 22(55.0)
Immature oocytes(1 hr.) 81 44(54.3) 25(30.9)
Immature oocytes(2 hr.) 84 40(47.6) 29(23.8)
Immature oocytes(4 hr.) 80 31(38.8) 16(20.0)
Immature ococytes(8 hr.) 86 23(26.7) 11(12.8)

* Control group was not freezed bovine immature oocytes

capacitated spermatozoa, then the in vitro fertil-
ization rates were examined. The results are
presented in Table 1.

The in vitro fertilization rates observed dec-
reased to 12.8~20.0% depending on the matu-
ration time, with rates being relatively high for
those matured for a short period of time(23.
8~30.9%). However, these rates were lower
than the contro! of unfrozen oocytes. In vitro fer-
tilization of mouse oocytes was reported by
Friedler et al,,(1988), Caroll et al.(1989), Kono
et al,(1991) and Shaw et al. (1992).

2) Survival rate

Follicular oocytes were matured by the similar

procedures as in the previous in vitro fertilization
experiment for 1, 2, 4, and 8 hours, and were
frozen and thawed in the medium containing 1.5
M DMSO+2.0 M glycerol+0.25 M sucrose or 2,
0 M DMSO+1.5 M glycerol+0.25 M sucrose.
The frozen-thawed oocytes were in vitro fertil-
ized with the capacitated spermatozoa, and their
survival rates were determined by the FDA
test. The results are shown in Table 2.

The survival rates observed were 12.0~30.8%
depending on the in vitro maturation time, how-
ever the differences between the cryoprotectan-
ts applied were not significant. Didion et al,
(1990) reported that the viability of pig oocytes
at the germinal vesicle stage following cooling

Table 2. Effects of cryoprotectants in the freezing medium on the survival rate of frozen immature

bovine oocytes

c tectants Culture period No. of Degree of FDA test Survival
ryoprotectan before freezing oocytesexamined A B C D E F rate(%)
Control 40 0 5 3 1 4 5 22(550)
1.5MD + 1 hr. 78 1 8 7 10 15 15 22(30.8)
20MG + 2 hr. 82 2 8 12 18 9 12 21(25.6)
0.25M S 4 hr. 84 5 10 15 19 10 10 15(17.9)
8 hr. 80 7 15 20 12 8 9 9(11.3)

20MD+ 1hr, 87 1 5 8 15 18 15 25(28.7)
1.5MG + 2 hr. 88 1 9 10 17 13 17 21(23.9)
0.25M S 4 hr. 84 6 14 13 15 11 9 16(18.0)
8 hr. 83 12 19 15 12 9 6 10(12.0)

#D + G + S : Dimethyl sulfoxide + Glycerol + Sucrose,
® Qocytes were fertilized without freezing after in vitro culture for 24~30 hours.



or cryoperservation at —196C was 57% based
on morphological appearance of the cumulus cell
whereas it was 0% as evidenced by trypan blue
uptake and lack of fluorescence. High viabilities
for other mammals were reported as 88.9% for
bovine oocytes(Schellander et al.,, 1988) and
83% for mouse oocytes(Kono et al., 1991).

IV. SUMMARY

In order to determine suitable conditions for
freezing of bovine immatur oocytes the concen-
tration of cryoprotectants, culture time in freez-
ing medium were examined in relation to the sur-
vival and in vitro fertilization rates of frozen-
thawed immature occytes.

The results obtained are as follows ;

The in vitro fertilization rates of frozen-thawed
follicular oocytes which matured in vitro for 1, 2,
4 and 8 hours were 12.8~30.9% depending on
the maturation time, and the rates were rela-
tively high for those matured for a short period
of time. The survival rates of frozen-thawed ooc-
ytes which matured in vitro for certain periods
and fertilized were 11.3~30.8% depending on
the maturation time,
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