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ABSTRACT
Twenty mature female rabbits were divided into two equal groups. The first group was immunized
with zona pellucida (ZP) antigen and the second group was injected with phosphate buffered saline (PBS)
at the corresponding time of immunization (control group). When bred by male rabbits, the conception rate
in the immunized group (30%) was significantly lower (P<0.001) than 100% recorded for the unimmunized
(control) group. The litter size was 1.67 ± 0.50 for the immunized group and was significantly lower than
7.3 ± 0.82 for the control group (P< 0.001). It is concluded that ZP antigens may become better candidates
for contraception than steroids.
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needle. Ova were collected, using a stereomicroscope,
in 0.5 ml 0.1M phosphate buffered saline (PBS). The
ova were then transferred into test tubes containing
0.01% sodium citrate in PBS to remove cumulus cells
before separating the zonae pullucidae with glass
pipettes. The zonae were made into a suspension at a
concentration of 200 zonae/ml after washing in PBS.
The suspension was then sonicated using a sonicator
model W380 (Heat Systems Inc.) and sonicates were
mixed with equal volumes of either complete or
incomplete Freund’s adjuvant for immunization.

INTRODUCTION
The zona pullucida (ZP), an extracellular
glycoprotein matrix, is formed during mammalian
ovarian follicular development (Maresh et al., 1990).
The ZP is involved in many critical stages of the
fertilization process because the capacitated
spermatozoon binds to the ZP before acrosome reaction
(Dunbar et al., 1994).
The ZP antigens have been known to stimulate
antibody production which results in infertility in
humans and animals (Gwatkin and Williams, 1978;
Subramanian et al., 1981; Franken et al., 1990). This
has stimulated interest in the possibility of utilizing ZP
antigens from different species as targets for
immunocontraception (Gupta et al., 1997; Kirkpatrick
et al., 1997).
Heteroimmunization of rabbits with porcine ZP
induced serum antibodies that cross-reacted with rabbit
zonae, leading to ovarian degeneration and endocrine
dysfunction (Skinner et al., 1984) but immunization of
rats and mice with porcine ZP did not affect fertility
(Drell et al., 1984). The objective of this study was to
alloimmunize rabbits with ZP antigens and monitor its
effects on conception rate and litter size in rabbits.

Immunization and breeding of does
Twenty mature fertile does (7–8 months old) were
randomly divided into two groups (A and B), with ten
animals in each group. Does of Group A were
immunized with 2 ml of a mixture of sonicated ZP and
complete Freund’s adjuvant intramuscularly on day 0, 2
ml of a mixture of ZP sonicate and incomplete Freund’s
adjuvant on days 14 and 21. Animals of Group B were
injected intramuscularly with 2 ml PBS on days 0, 14
and 21. All the does of both groups were bred by
proven bucks (male rabbits) on days 28 and 29 of the
experiment.
Serology
Sera were prepared by collecting 5 ml blood
intracardially from each doe and screened for ZP
antibodies using the enzyme linked immunosorbent
assay (Henderson et al., 1987). Pregnancy detection in
experimental does was done using the vaginal smear
and constant weighing. The does were monitored
throughout the gestation period until parturition.

MATERIALS AND METHODS
Preparation of immunogen
Ovaries were collected from slaughtered rabbits
from local rabbitories in St. Paul and Minneapolis,
Minnesota, USA. The mature follicles were punctured
and aspirated with 1 ml tuberculin syringe and 26 gauge
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Statistical analysis
The results were analyzed by logistic regression
method, using Panacea statistical programme,
University of Minnesota, USA.

RESULTS AND DISCUSSION
All of immunized does were seropositive for ZP
antibodies, while all the non-immunized does were
seronegative. The conception rate was 100% in the
control group compared to 30% in the does immunized
with ZP antigens (P<0.001). The litter size of 1.67 ±
0.58, recorded for the immunized group, was also
significantly lower than 7.3 + 0.82 observed in the
control group (P<0.001). These results show that
alloimmunization of female rabbits with ZP antigens
provoked ZP antibody production which significantly
reduced conception rate and litter size.
The zona pullucida, a glycoprotein surrounding the
ovum, is known to be antigenic, especially in rabbits
(Kerr et al., 1999). As the ZP is involved in the process
of fertilization, antibodies against ZP have been shown
to cause infertility (Subramamian et al., 1981). The
reduction in conception rate in immunized rabbits
seems to be due to fertilization failure due to inability
of capacitated spermatozoa to bind to the ZP as a result
of antibody antigen binding (Skinner et al., 1999). The
observation that some immunized does were pregnant
but had reduced litter size could have been due to the
fact that although fertilization may take place despite
antibody formation, immune complexes formation may
lead to early embryonic death (Witkin, 1986).
The overall results of this study confirm
suggestions that ZP antigens may become candidates
for non-steroidal contraception. Steroidal contraceptives have been shown to have side effects like
coronary thrombosis, myocardial infarction and
mammary carcinoma (Tatum, 1984, Tavassoli, 1997). It
is suggested that more efforts should be made in the
area of research into the usefulness of the zona
pellucida as contraceptives.
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