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IMMUNOCONTRACEPTION OF FEMALE CAPTIVE EXOTIC UNGULATES

J. F. Kirkpatrick, PFlaly*
Deacenesy Hesearch Insiifuee, 500 Foly, Beilinps, MT 395008, 1554

I I Calle, VB amd P, Kalk, M5
New York Zoological Saciety, Sronx Zow, Brony, NY 10404}, LI5A

L. Kolter, 'R and W, Limmermanm, DVYM
Zoelogmscher Garten Koln, Rivhier Strasse [75, Kol Crermramy

B Good rowe, 'R
Merrapalitan Toronto Zoo, Wes Hill ¢ Mtario, Canada

J. W. Turmer, Phiy, 1. K. M. Lin, DVM, PhD} und M. Bernoos
Medical College of Ohia, Toleda, OH 43600 1154

In order to reduce surplus or undesirable offspring, 12 species of captive exotic ungulates
werc immunized with a vaceine containing porcine zonae pellucidas (PZP). The vaccine was
prepared by slicing porcine ovaries and recovering oocytes by filtration.  The zonac
pellucidae were heat solubilized at 70 degrees C and the zona proteins were stored frozen
in phosphate buffer until use. The species include three Przewalski horses (B Przewalski),
three banteng (Bos favanicuy), 10 Formosa sika deer (Cerveey nippon), 11 sambar deer
(Cenvus unicolor), four axis deer (Aris axis), three muntjac deer (Musiincis recvesiy, 9
Himalayan tahr (Hemitragus jemihicus) and 15 west caucasian tur {Capra ibex). Each
animal with the exception of the muntjac deer received an initial intramuscular incculation
of 65 vug of PZP (approximately 5000 zonac) in 0.5 cc of FBS + 0.5 cc of adjuvant. The
dose for muntjac was approximately 30 ug. Three weeks later each animal received a
second inoculation, and some animals received a third six weeks after the initial inceulation.
Inoculations were given by hand or remotely. When possible, the first inoculation was given
approximately one month pripr to the onset of breeding activity. Four different adjuvant
protocols were used, including (1) an initial inoculation with Freund's Complete Adjuvam
(FCA) + two inoculations with Freund's Incomplete Adjuvant (FLA)Y, (2) three inociilations
with LA, (3) three inoculations with muramyl dipeptide (MDP), or (4) three inoculations
with Quil-A adjuvant (OA). FCA was used only with animals at the Cologne Zoo and
tiscontinued after that because of the TB4 reacticn which resulls. Animals which were
inoculated for the first time in 1990 received a single booster inoculation a year kater. When
possible, Bood samples were obtained and serum was meassured for anti-zanae antibadies.
Urine samples were collected from the Przewalski horses and messured for estrone
comugates (F,C) and propesterone metabalites (iIPAC) in arder (o assess ovarian function.

Mone of the Preewalski's horses produced foads during the year following inoculation, while
all tour control mares produced foals. Antbody titers mmong treated mares exceeded
contraceptive levels, and urinary E,C and iPdG indicated thiat estrus and ovalation were
accurring during the year following inoculation. One ol the treated mares was pregnant al
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thet tonveol mecalnton g poodscest o bealiby Toal Mo e were Iwirn roan brecdangs
alen inoeuktion; ane bumeng was pregaant ol the e of oecalaton and delvered o
Beaultby ol AL Uaree banteng Bad comwepiive antibody nners approximaiely ome yeu

Frrlfemacemg pocubiniaog

Three ol 4 PAP-qeaned axs deer remamed. miccnle through the hrst year {oliowing
inccuiation. All were inoculated with FIA as the adjuvant. Twa of the 11 sambar died from
conditions unrelated w this study and six of the surviving mne animals remained mfernle
thrivuph the yvear followinp mocolation. Two of the sambar producing lawns were inocuialed
with MDP as the adjuvant and one with FLAL At the time of imoculatian it was noted thi
many of the sambar did not get complete mjections because of the viscosity of the vacomne
emulsion. Results from the sika study are inconelusive hecause males hadaceess 1o femates
price {0 inoculation; lusvever, antibody ey datd suggest cuntrace plive lewesls seere attamed.
Al 392 the incidence ol pregnancy for the muntjac and Himalayan tabhr is not yet available,
but antibody titers are significantly bigher in treated animals than in controls and sugpes
contraception will be effective.  Ar 6/92 only three of 13 PZP-reated tur produced kids
{23%:). One of those had an antibody titer of only 8% of the positive reference standard,
and the other two were animals that received less than complete inoculations because of the
viscosity of the vacoine emulsion and the small diameter of the needle, During the three
previous years, the pregnancy rates for the same population ol animals were 78%8, B2% and
(9%, indicating a significant contraceptive effect,

These data suggest that {1} PZP immunocomraception ef exatic hoofstock 15 elfective, (2)
there are differences in the effectiveness of the vaceing depending epon the adjuvant used,
{3) no significant health problems result from PZP immunocontraception of exotic hoofstock,
{4) the vaceine is safe to give to pregnant animals, and (5) the vaccine can be administered
remotely if necessary.  Future trials will use larger bore needles 1o administer the vaccine.
Additional trials are underway with hippopotamus (Amsterdam and Calgary Zoos), lama
(Virginia Zoo), giraffe (Milwaukee Zoo) and addax (Calgary Zoo).
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CHEMICAL AND IMMUNOLOGICAL FERTILITY CONTROL IN WILDLIFE

Jay F. Kirkpatoick, 1'ii®
Dlecreoness Hesegrch fetodute, [ 500 Porbe, Iillings, MT 53000, LiSA

Irwin B M. Lin, DWVM
School of Vewerinary Medicine, University of Califormia, Davis, C4 95616 L%A

John W. Turmer, Jr., Phld
Mredice! College of Ok, Toleds, GOH 43690, 154

Carrie A, Bickle, BS
Easien Montana College, Billings, MT 50708 154

Reversible fertility control is a potentially valuable management tool for wildlife populations
where traditonal mortality control methods sre not lepal, wise, safe or publicly accepltable.
Immunaological inhibition of fertility in wildlife was first gecomplished in free-roaming feral
horses. A porcine zona pellucida (PZP) vaccine was administered remotely to 26 free-
roaming feral mares on Assateague Island Natjonal Seashore, using barbless darts fired from
a capture gun. This vaccine raises antibodies in the mare which hind to SpCrm receplor sites
on her own zona pellucida, thereby Blocking fertilization, In the initizl study, mares received
either 2 or 3 intramuscilar inoculations of 65 ug of zona antigen over a f-week period.
After one year there were no pregnancics among the 26 PYP-trested mares eompared to
3 pregnancies among 6 control animals, which had recejved only phosphate buffer and
adjuvant, and 5 prégnancics among 11 untreated mares, During the second year of that
study, 14 of the original 26 mares were given a single booster incculation, and 12 were |eft
untreated, One of the 14 boosted mares produced a foal compared 1o 5 foals produced by
the 12 mares which received no booster inoculation. Ten of the 14 boosted mares received
a single booster inoculation in years 3, 4 and 5 of the study; and in 7 mare yesrs only 2
fuals have been produced, while 40-50% of all untreated mares on the island produced foaly
during the same period of time. The two foals produced among treated animals during
those 4 years were born to the same mare. The results of that study indicate that PZP
immunization of feral horses (1) can be carried oul remotely, (2) can be applied to pregnant
mares without interfering with pregnancies already in progress or with the health of the
[oals, {3} will not atfect social behaviors, and (4) is reversible, ar least for up to 2 consecutive
years of treatment, The results. from booster moculatons indicare that once ANtigen
recognition has occurred, a single annual inoculation can Taise antibody  titers 1
contraceptive levels. This same PZP vaccine has also proven effective in inhibiting fertility
0 white-tailed deer. Five immunized deer, over a 2Z-year period, have produced no lawns
compared 10 an 83% fawning rate among controls. Trials are also underway with free
roaming feral donkeys in Virgin Islands National Park, Trials with caplive exotic ungulates,
inclading sika, axis, sambar, and mungjac deer, ibex, Himalyan tahe, Bama, hippopotamues,
banteng and pirafte, indicate that this vaceine will be an effective fertility inhibitor across o
wide variety o unpulates
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e ol the waacane i i ariginal form reuares o b 2 osoculicions durosg e L
pea b fraatment. This hovits ity gsetolioss with seorelive specics such as deer. Expeniments
wilh implntable osmot Pumpsar hosses and dees eedicote Uit sustained colingons
reslenise ol thie P anbipren will silsor Coose comtbrieepiree coneenbraions of aontdodies This
s b v the develapment ol nontose fdepradable mcrosplicies which contain the P2
antgen and which can b delvered remiicly, Prelominigry experunents in capive and free

roamig feral horses with this prototype one-inoculation vaccine suggest that it will he
cffective in frec-roaming wildlife afer only a single administranon.

The comtrol of reproduction in small mammals may be important w controdling predation
or diseascs such as rabies or Lyme discase. In 3 somewhar different approach
reproductive cantrol, skunks were live-trapped, Rghtly zresthetized with a pofe syringe aml
Asingle Narphimt coatraceptive impian placed subdermally. The single implant wis placed
without suigery through a 10 pauge trocar, (hver a 3-year penod 20 treated skunks have
failed to produce a single litter, Previous research has demonstrated that the Active
ingredient, levonorgetrel, is effective in rodents, and trials are underway in Denver witk
urban beaver.
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