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There are several rationales for fortility control in eaptive populations. First,
the problem of surplus captive animals and acceptalle management of these
animalz has become a serious issue for zoos (Lacy, 1991) Becond, fertility
inhibition may be indicated for specific animals for reasons of poor health,
undesirable penetic traits, age, or bahavioral problems (Rirkpatick and Tarmer,
1801). Because of the need for contracepbion n some captive populations, the
American Zoo and Aguarium Association (AZA) formed the Contraception
Advisory Group (CAG). Some of the goals of the CAG are to: (1) make
recommendations regarding what form of contraception touse for apecific apecies,
(2} educate the public regarding this issne and (3} educate the zoo community
about the importance of contraception for responsible management of zoo
collections (Asa, 1983),

One of the relatively new tools for fertility control is Porcine Zona Pellocida
(PZF) immunecontraception. A nop-cellulsr membrane known as the zoma
pellucida (ZP) surrounds all mammalisn ove. The ZP consists of several
glycoproteins one of which, ZP3 is thought to be the sperm receptor. The PZP
vactine is derived from porcine ovaries; the ZP are separated from the ova and
the glycoprotain is solubilized and is delivered to target animals intramuscalorly.
immune system to produce antibodies, which will interfere with sperm
attachment on the protein receptor on the ovam. When the PEP is injected into
the target animal, the animal produces antibodies against the antigen (PZP).
These antibodies alsoe attach to the target animal’s own ZP3 thus distorting the
receptor, and thereby blocking the sperm from fertilizing the ovum (Kirkpatrick,

Porcine Zona Pellusida has been proven to be a promising form of hirth control
in captive exotic species amd free-roaming wildlife because: (1) it has a very
high contraceptive efficacy, (2) it can be delivered remotaly, via darts, (3) its
offects are reversible after short-term use, (4) it is effective aooss many species,
(5) it Incks debilitating health side effacts, even after long-term tremtment, (6) it
has minimel effects on social behaviors, (7) the vaccine and the antibodies
indueed in response to it cannot be passed through food chains, and (8) it is safe
to give to pregnant or lactating snimals (Kirkpatrick ot. al., 1997).
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Mot only are there management concerns for captive spacies, but there &re aleo
management concerns for wild, free-roaming populations where non-lethal
management mathods are required or advisable. The PZP vaceine is being used
succezafially to control reprodustion in wild horaes (Equuce coballus) (Kirkpatrick,
1595), white-tailed doer (Odocoilens virginionus) (Tumer et. al , 1996a), feral
donkeys (Eguus esings) (Tumer et. al., 1096b), water buffalo (Bubalus arnse),
alk (Cervus eanadensis) (Kivkpatrick ef. al., 1996a) and African slephants
(Loxodonta afrienna) (Fayrec-Hosken et al., 1997). In fact, it was successful
trials in wild horsss that stimulated the idea to try the PZP vaccine in zoo
animals,

The PZP vactine is currently being used in o0 animals worldwide to control
captive animal populations. The first project began at the Cologne Zoo in
Germany in 1980. The species tested were the Przewalaki's horse (Equus
preawalskii) and the banteng (Bos javanicws) snd the PZP vaceine was shown
to bes an affective form of contraception for both speciea (Kirkpatrick et. al.,
1865). In 1990 a larger project, involving six different ungulates (Kirkpatrick
&t. al., 1996h), was initiated at the Wildlife Conservation Center - Bronx Foo,
By 1993, 17 zooa were participating in the stody (Eirkpatrick et. al., 1998) and
to date approximately 90 specias in 76 zoos have been treated with PEP in a
collaborative program with ZooMontana and the Humane Society of the United
States. Table 1 indicates animals that have been treated with PEP,

Diring the initial year of treatment the PZP vaccine is given aithar two or three
times and a booster inoculation is given every yvear thereafter, If the andmal
has a well-defined and short breeding season 8 two-inoculation protocol may
be sufficient. The first inoculation is given 1-2 months prior to breeding activity
and the second inoculation 1-2 weeks prior to the onsat of breeding activity,
however there is some latitude in the timing of these inoculations. [fthe animal
does niot have a specific breeding sesson then the first dose can be given anytime,
followed by two more inoculations given two weeks apart. The important point
in the timing of the inoculations is to adhieve maximm antibody titers during
the peak breeding season,

The reason the PZP vaceine works in so meny different species of mammals is
because the sperm receptor (ZP3) has been highly conserved in the course of
evolution. However, the cost of thia molecular evolulionary conservation is
that the PZP vaccine is & very poor immunogen. Thus, in order to be effactive
the vaccine must be given with an adjuvant, which is a general immunostimolent
(Kirkpatrick et. al, 1996a). The initial research has shown thst the usa of
Freund's Complete adjuvant (FCA) (Sigma Chemical Company) for the firat
inoculation and Freund’s Incomplets adjuvant (FIA) (Sigma Chemical Company)
for all subsequent inoculations results in the highest antibody (Ab) titers and
the greatest contraceptive success. Although FCA is the most effective adjovant
it may cause a positive tuberculosis (TB) test.  All vaccinations may be given
with FIA, which will aveid the problem of pogitive TB tests but extrs inoculations
will have to be given because the Ab titars will not be as great as when FOA is
given for the mitial inoculation. In those species for which a TR tast does not
exiak, a8 in the case of equids, the FCA can be used routinely.
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(Coatimundi |Kirk's Dik Dik|Przewalski's |White-tailed Deer®
Horsa*

Colobus Hodiak Baar* |Resva's Wolf

|Hunka]' Muntjac

Table 1: Ligt of species treated with the PIP vaccine. Those species
marked with an asterisk {(*) are species for which there are sufficient
data to indicate successful controception. The databasge for those
species not a0 marked is still insufficient for drawing conclosions about

successful contraception.
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Althmoph there have been very positive results in most animals in which PZP
has been tested, several problems have been encountered. The mixing of the
thick PEP-adjuvant emulsion can be a challenge. Good quality glass syringes
attached with Luer locks (Yale Hypodermic) work very well at mixing the thick
emulsion. Using plastic syringes, for example, tends to canse binding of the
emulsion. The proper delivery system is alao essential. If derts are used for
remote delivery Poeu-Dart® darts are recommended, because of the ense with
which the thick emulsion passes through the 14-goange neadle. If other equipment
is ussd the needls should not be smaller than 16 g A pood inbrammecnlar
injection is essential. Thus, the length of the needle used must be selected with
the ekin thickness and fat pads in mind.

(On oceasion an abscess will form at the mjection site. The few that have occurrad
have been emall and healed without incidencs. The cause of these shscosses
may involve the adjuvant, and in particilar FCA, or the introson of foreign
muterial by the dart or eFringe neadle.

In animals in which a sustained contraceptive effect is desired, the timing of
the annual booster inoeulation i also important. Some animals such as 2obra
(Equus ssp.} and muntjac (Muntiarus ssp.) have become pregnant bocause the
titers have dropped soomer than a year after the initial inoculations, but this
ican b aagily rectified by booster inocalationa every T-8 months. Tn most other
specieg however, a gingle annmual booster inoculation is sufficiont.

Reversibility of contraception ia often an important consideration in valuable
captive exotic species where the goal ia to delay reproduction rather than prevent
it permanently. Most of the data regarding reversibility of PZP contraception
hag been derived from wild horsos and white-tailed deer. In horses, reversihility
usually ocewra after three or four consecutive years of treatment, and there is
lmtnddat.nl:u indicate that five consecutive vears of treatment inhibits

majrnmdﬂrﬂmmimn]inmpnblaufmuhtmhdmtruwm“mmmﬂm
(Kirkpatrick, 1995). In any case, reversibility of contraceptive action aftar short-
term wse (1-3 years) has been documented in horses, white-tailad deer, muntjac,
and zebra.

The maintenance of social behaviors in =00 animals is extremely important if
we are serious about our mission a2 eduvcational institutions. Because the PEP
vacting blocks fertilization and does not alter endoerine patterns, behaviors are
not seriously affected. Again, the largest body of data has come from wild horses,
and trestment over many years has not altered band Gdelity by mares or stallions
nor has it chemged social hisrarchy ranks among animals (Kirkpatrick, 1805),
Mﬂmmmmmmmhmwtﬂb&
true among white-tailad deer maternal groupa.

The PZF vaccine is a new contraceptive tool that iz not suitahle for every
gitnation, but along with other contraceptive methods, it increases our ahility
to manage eaptive populations. The PZP vaccine has many advantages, The
foremost advantage is that it does not canse any debilitating hoalth probleme.
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contraceptive effocts of the P'EP vaccine are reversible after ghart-term wse (up
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