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IN VITRO FERTILIZATION AND DEVELOPMENT OF RABBIT OVA
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SUMMARY

Rabbit oviductal ova and ovarian follicles oocytes collected from superovulated does, were
Sertilized in vitra in chemically defined media (Brackett's or TCM-199) with capacitated sperm in
vitro and cultured up to the expanding blastocyst stage during different seasons. Fertilization rate of
inseminated oocytes was  the highest nonsignificantly (53.3%) during winter. It was 51.8% in spring
and  49.6% in summer. Ova collected from oviduct were superior (P<0. 05) to those recovered from
ovarian follicles Jor in vitro fertilization (61.6 vs 47.0%). Brackett's medium improved (P<0.05)
Sertilization rate than TCM-199 medium (56.0 vs 46.6%). More fertilized oviductal ova (P<0.05)
were developed to morula stage than fertilized ovarian follicles oocytes (61.4 vs 33.0%) after 72-120
hr of incubation. Thirty nine (45.3%) of 86 fertilized oocyltes were developed to morula stage in
Brackett’s medium compared to 29 (40.8%) of 71 Sertilized oocytes cultured in TCM-199 medium.
The fertilized oviductal ova percentage that developed to early blastocyst and hlastocyst were
significantly greater( 33.3 and 17.5%; P<0.05) than the fertilized ovarian follicles oocytes (18.0 and
6.0%) after 96-144 hr of incubation. The percentages of fertilized oocytes that developed to early
blastocyst and blastocyst stages in Brackett's medium were 22.1 and 9.3% compared to 25.4 and
11.3%, respectively, in TCM-199 medium after 96-144 hr of incubation. After 144 hr
postinsemination, fertilized oviductal ova developed to expanding blastocyst were non significantly
greater than the fertilized ovarian oocytes (7.0 vs 3.0%). The percentages of fertilized ova developed
to expanding blastocysts in Brackett's and TCM-199 media were 3.5 and 5.6%, respectively, after
144 hr postinsemination.
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INTRODUCTION

Over the last 30 years several investigations have convincingly demonstrated that
mammalian oocytes can be fertilized in vitro (Chang, 1968 and Brackett, 1973). Progress has been
made in understanding the fertilization process, especially at the ultrastructural (Bedford, 1972) and
biochemical levels (McRorie and Williams, 1974). A major problem with all in vitro fertilization
systems is the establishment of adequate criteria for normal fertilization. Penetration of the oocyte by
a sperm, formation of pronuclei and normal blocking cleavage are commonly used criteria, but they
give little indication of the potential viability of the ovum. For example, normal cleavage is difficult
to be distinguished from parthenogenesis. Therefore, culture of the ova to the blastocyst stage is a
more reliable criterion of normal fertilization.

Suzuki and Mastroianni (1968) reported fertilization in vitro of rabbit follicular oocytes only
when recovered from does that were treated with human chorionic gonadotrophin (HCG), several
hours prior insemination. Original experiments of Brackett, (1979) found that rabbit ova fertilized in
vitro by in vitro capacitated ejaculated sperms were developed into normal appearing blastocysts.
Ovarian surface, follicular oocytes and oviductal ova could be obtained from superovulated does and
fertilized in vitro (Brackett, Bousquet and Dressel, 1982).

Development of a defined medium and description of condition under which rabbit gamete
can unite jn vitro (Brackett and Williams, 1968) led to the development of means of treating gametes
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from the same source in different ways, and subsequently, meaningful results had been obtained in
controlled in vitro fertilization experiments (Brackett, 1969). Attempts to improve simple defined
media had involved manipulations of energy sources (Kane, 1987), buffering systems (Carney and
Bavister, 1987) and addition of amino acids (Bavister and Arlotto, 1990). In general, culture media
designed specifically for the preimplantation mammalian embryos are rather simplistic, being based
on balanced salt solution with the added energy substrates and supplemented with serum albumin.
This differs from complex tissue culfure media, which contain amino acids and vitamin, that required
to maintain somatic cell viability in vitro (Gardner et al., 1994).

The objectives of this work aimed to study: 1. The jn vitro fertilizability of rabbit oviductal
ova and ovarian follicular oocytes cultured in two different media (Brackett’s or TCM-199) at
different seasons. 2. The potentiality for development of in yitro fertilized rabbit ova recovered from
the ovarian follicles and mature ova recovered from the oviducts cultured up to six days ina
chemically defined medium (Brackett’s or TCM-199).

MATERIALS AND METHODS

This work was carried out in IVF laboratory (International l,ivcsinck»M:\l{ngclr1cl|l and
Training Centre, ILMTC), Sakha, Kafer El-Sheikh Governorate, belonging to Animal Production
Research Institute, Agricultural Research Centre, Ministry of Agriculture, Egypt.

Animals:

New Zealand White rabbits were used as donors of ova. All does were virgin of 6-7 months-
old that were individually caged at least three wecks before being used to avoid pseudopregnancy.
Another three bucks of proven fertility from the same breed were also used. Males and females were
caged in different rooms. The animals were maintained under normal nutritional status and provided
concentrated pelleted diet (120 gm/day) with green forage and water ad-libtum.

Preparation of Media:
Media for oocyte fertilization and development:

The first medium (Brackett’s medium) was prepared according to Brackett (1970) with some
modification (Table 1). All of the components except NaCHO; and bovine serum albumin (BSA)
were dissolved together in advance, in twice distilled water through glass. NaHCO, and BSA were
added to the medium just before use. and the osmolarity (305 mOsm/kg) was checked with an
osmometer. The medium was sterilized by filtration with 0.20 pm Millipore filters and kept in
tightly closed vials during use. The pH of the medium was maintained at 7.8. .

The second medium was as follows: 15.1 gm/L TCM-199 (with Earle’s salts, 1.-Glutamine
and 25mM Hepes), plus 2.2gm/L NaHCO, and supplemented with 0.04 gm/L. sodium pyruvate, 0.07
gm/L streptomycin sulfate, 0.03 gm/L penicillin G potassium, 10% fetal calf serum (FCS) and 4 ml
phenol red. The pH of this medium was 7.8 and filtered with 0.20 pm Millipore filter. All chemicals
used were manufactured by Sigma Chemical Co., St. Louis, MO, USA.

Media for sperm in vitro capacitation:

Defined medium (Table 1) and high jonic strength defined medium (HIS DM) according to
Brackett, Bousquet and Dressel (1982) were used. The HIS DM was prepared by adding 34 mg NaCl
per 10mi of Brackett’s medium, resulting in a measured osmolarity of approximately 380 mOsm/kg.
All bicarbonate containing media were routinely equilibrated for two hours with 5% CO;, and 95%
air prior to use and during incubation.
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Table 1. Medium for jn vitro fertilization and early development of rabbit ova (defined media
of Brackett, 1970, with some modification).

Components gm/L mM
NaCl 6.550 112.00
Kl ; 0.300 Cam
CaCl,. H,0 0.330 225
NaH,PO,.H,0 N 0.113 0.83
MgCl,.6H,0 o 0.106 0.52
NaHCO, 3.104 37.00
Glucose 2.500 13.90
Pyruvic acid 0.110 1.25
Bovine serum albumin - 3.000

Penicillin G potassium 0.031 (100,000 1U/1)
Streptomycin sulfate 0.071

Distilled water to 1000 mi

Phenol red (ml) 4.000

Recovery and manipulations of gametes:

Each female donor was treated with an intramuscular injection of 150 U of Pregnant
Mare’s Setum Gonadotrophin (PMSG, Folligon, Intervet, International B.V. Boxmeer/ Holland),
followed 83 hr later with intravenous injection of 75 1U of Human Chorionic Gonadotrophin (HCG,
Pregnyl, Organon, Nile Co., Egynt). Twelve hours after HCG injection, the superovulated does were
slaughtered and the ovaries were excised, submerged in a Falcon plastics tissue culture dishes
(60X15 mm) containing 38°C saline solution. The female reproductive tract anterior to the cervices
was removed in two parts and each oviduct was straightened carefully (Brackett and Williams, 1965).
The ovaries and oviducts were carried into a 38°C tissue culture room.

Ovum recovery from ovarian follicles:

The ovaries had been washed three times with warm sterile saline solution. The unruptured
ovarian follicles were punctured with 19 gauge needle fixed to a sterile disposable plastic syringe (1
ml) through the ovarian tissue (Brackett, Mills and Jeitles, 1972). Ova were collected into tissue
culture dishes (60X 15 mm) containing 4 ml of medium. Each ovum was then aspirated into a Pasteur
pipette and transferred into a small tissue culture dish containing 2.0 ml of medium for washing and
examination under stereoscope (80x).

Ova recovery from oviducts:

A 24 gauge needle witha2 ml syringe attached was threaded into the oviduct at the utero-
tubal junction and 2.0 ml of medium was forced through the oviduct washing the ova out the
infundibulum into a collecting falcon -plastics tissue culture dishes (60X15 mm). Only oocytes that
were judged to be normal in appearance were cultured for IVF.

In Vitro Fertilization (IVF):
Sperm capacitation:

Semen was collected from bucks by the use of an artificial vagina. Only the liquid portion of

semen was used and any jelly present in the ejaculate was discarded. The semen was then examined
for physical characteristics. The sperm cells were washed to remove excess seminal plasma by
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