Contraception of Wild and Feral Equids
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Abatract: Fenility contred in wild homses has Deen
atternpted with both stalllans and mares. Manrevarsible
surgical sterilization by means of vasectomy hes been
succasstul in inhibiting reproduction in wisd horses in
Mantana and Movada, Adminstration of & microencapsuladed
form al lestosterone to wild atalllons reduced spsrm colnis
and metility and foal counta. o a third appreach, intrapari-
baneal Silastie™ irmelanta conialnng sthinyvlesdirmdicod and
progesterone blocked swulalicn in wild marss for up to 3
YRS,

Thiee lirsl irmmunoiegical fenifity control of fraa-ranging
wildlife was aceomplished wih wild harsee. Initial sxperis
ments dersansirated that Immunization with porcing sonide
pellucadas wes capeble of causing contracaption
domeslic manss. Later, contrecaption was achisvad with
thi vaoeing i frea-ranging horaae. That study deman-
strabed that the vaccing (1) could be delivered ramaiely via
disrts, (2] was gate 10 administer to pragnant animals, and
(3% did not atter social behavior. A followup shudy reweaked
Al a single annual booster incoulation would axiend the

Introduction

Over the past 20 vears, advances in wildlile conira-
ception have been driven largely by concar over
increases in wild horse (Equus cabaius ! populaticns.
Price ta 1971 in Merth Amenca, wild harse populations
were conléolled By he removal of horses from ranga-
land amd their sake for various commarcial puiposes,
The passage of the Wild Horse and Burro Act (P.L.
82-185) In 1971 by the LL.5. Congrass providad
almost complete protaction to wild and feral equids on
public lands. At the time of the passage of this law,
there were an esimated 17,000 wild horses on U5,
public lands. In an attarmpt to provide some form of
population contrzl, the LS, Department of the
Intarior's Bursau of Land Management, the agancy
respensible for management of wild horsas in he
Linitad Statas, Initiated the Adopt-a-Horse program.
Horses were galhered and adopted by peaple miar-
estad in acquiring a wild horse, Howeaver, the high
cost of this prograrm, i inatlity to remave sufficiently
large numbers of horgas, and increased reproductive
success by tha horsas remalning on rangelands led te
steady papulation increases between 1870 and 1330,
By 1980, the estmatad numbaer of wild horses on
poublic lands had increasad 1o somewhers oetvean
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contraceptive ¢ffects lor a second year, and tha vaccine's
effects e mouwersible after ghort-term usa,

Alter & years of traating 52 differsnt marnes wilh
porcing zonae pellucidse, contraceptive eflicacy exceeded
o5 percent. In more racend studies, swesligalons sre studying
e eflects of long-tenm treatment (4 7 caneeculive years)
upen ovarien function. The parcine zona pellucids {FZP)
wisting hee also proved to be efective s contracepting
free-raaming fesal donkeys in Wingin Islands National Park,
captive Preswalsk®a horses, and onagens, Tesls ans
currently under way on 150 feral hargas in Mevads for the
purpose of developing & one-inoculation fom of the FZP
vacce that will defbvar from 1 10 3 years of contrecepiive
protection. &n initial field test of this vaccine indicated &
high degres of success with a singhe Incculation cver B
single year, and a fisld fest ol @ second-gensration of
micrcepsuiss alse indicated a high degree of contraceptive
efflcacy aver & singla yaar

Keywords: squids, immunacontracepiion. parcing zonas
pellucida, wildlife contracegpticn

60,000 and B0,000. Cleary, altermativa control
methods were Nacessany,

Chamibcalty or immunoiogically induced inkibition
of fartility In equids has been little studled, Historically,
equine feriiity control has focused on castration of the
domestic stafiion. kost often, this comman procedura
ia carred aut not only to prevent reproduction but also
to reduce testicular androgan praduction and accom-
parying aggressive behaviar. Recently, interast in
conireception of fhe aquids has incregsed, largaly
becauvsa of uncantrolled populations of frea-roaming
wild herses and fesal burros [E. asinus),

Contraception of the Stallion

Iniizi attempts 8t chemical contraception of wild
harses focused on the stallion and attemptad to exploit
tha harambike social structure comman to the majority
ol wild equids. To test the concept, Two adult wild
ziallions inhahiting the Pryor Mountain Wild Horza
Rafuge in Mortane wera vasactomized and permitted
{0 raturn to their bands. After 2 years, no foals appeared
amang tha mares accompanying the vasectomized
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stallons (Kirkpatick 1982). Whan thig expariment
was kater repeated with larger numbers of wild stallions
in Mavadsa, the results ndicated that domanant stalliens
wara responsible for the vast majority of suecessiul
breedings (Eagle et al. 1283).

Saveral potential contracepiive compounds,
including testostarona cypionate, testosterone propi-
cnata, quinestral {17e-athinylestradiol 3—oyelopantyl
ether], 17[ estradiol, and c~chlorenydrin (3—chioro—
1,2-propanediol) wars tested in domestic pony
stallions. The a-chiorobydrin led to neuralogical
disorders, &0 esls were discontinued, Repeatad
inframuscular injections of the two androgens and
quinastrol (1.7 g per 100 kg of body weighl, rmantnly
= B manths) resulied in significant cligospermia and a
significant reduction in gperm mdility, but Silastic
implants contraining estradiol falled to achieve signifi-
cant reductions in sparm couniz, probably because of
poot release rates (Kirkpatrick 1282, Tumer and
Kirkpatrick 1982},

& microencapsulated form of testostarang
proplonate (MTH) was selectad lor field tasts of
contraceptive efficacy in wild horsas in Challls, 15,
The microencapsulation polymer (O, L-lactide} coating
{Southern Rasearch Institute, Birmingham, AL)
permitied a suatainaed release for up o & manths after
intramuscular (i.m.} injection. O contact with intercel-
fukar water, the lactida coaling arodes and releases
the active steroid. The coaling s converied 1o carbon
dioxide and lactic ac:d.

Fiftasn wild siallions—seven experimental
sublects and elght controls—were located by helicop-
ter and darted with appraximately 300 mg succlnylcho-
lire. Aftar immabilization, stalbons reeeved im.
Injections of 5, 7.5, or 10 g mTP in the hip. Stallion
libido and guaniitative aspects of sexual behavior,
based on aliminatian marking behavior (Turnar at al.
1981}, were unaffacted, and braading look placa,
There was an B3-parcant reduction In foal production
compared with mares brad by contred stalllons (2 « 13
foals, respectively), with no diffierencas between
farfility and ihe dogas of mTP administared
(Kirkpatrick et al. 1982, Tumer and Kitkpalrick 1982).
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Cancerns for the salety of the stallions, dangers
af immabilization, and high cost of opiesd immobilizing
drugs (approximately $50/dose of etorphine and
revarsal agent) led to an attamgt to delver 3 g mTR
remotaly to wild harem stallions on Assateagus leland
Maticral Seashore, by means of barbiess darts. In
this study, the stalllons were lacated and darted from
tha ground without capture or immobilizaticn. The
pharmacologhe success of MTR confraception Was
avidant; thare was a 28.9-percent farility rate for the
maras accompanying treated stallions and an approxi-
male 45-parcent ferility rate among contrcl mares,
Howeaver, the dificuities of delivering 3 g miTP In faur
soparate doses to each stallion wera discouraging
(Kirkpatrick and Turmer 1887, Tumaer and Kirkpatrick
15981).

Contraception in the Mare

Steroids

The difficutty of darting a stallicn up o four times plus
concems cvar band infidelity by mares turnad the
focus of wild horsa contraception to the mare. Attempls
were mada ta adrministar contraceptive dosas of
progestins to wild mares. Based on experience wilh
persisien corpara lutea (Stabenfetdt a1 al. 1974) and
data which indicatad thal plasma progesierona
concentrations in axcess of 4.5 10 1 ngyml inhibitad
avulation iniha mare (Sguires et al, 1874, Nodan al
al. 1878, Palmear and Jousset 1975}, microencapsu-
lated nesthisterana (norethindrane, mMNET) was
adminisiered ramotehy, with barbless dars, 10 six wikd
mares on Assateague lsland (Kirkpatrick and Tumer
1887, Tumner and Kirkpatrick 1531). This particular
progestin, which had been used succassiully fo inhibit
fertility In women, was given at a dosa of approxi-
mately 2 g, in microcapsukas simillar 1o those used in
previous sicdias wilh testesterone propionate. Al Six
mares raceiving the mMET produced a foal a year
later—a highly improbable evant among Assateague
miares, wherne annual forling rates saldom excaed 55
percan {Kaipar and Hougt 1984).

I another experiment, groups of 30 captive wild
mares In Neyvada were each implanted with Sitastic



rods containing B g estradiol (E), 24 g progastonone
(FlL.BogEplus8gP 4gEplus12gP 12 g E plus
12 g P, or no hormone (Veves et al. 1987, Flotka et al,
1588}, Fewer mares receiving8gE AgEpus12gPR
or 8 g E plus 8 g P displayed estrus, but all animals
displaying esirus—lreated or control—avulaled,
Thesa data indicated a rapid decling In plasma steroed
concanirations within 5 waaks of recalving steroid
implanis and suggestad increased melabolic clear-
ance of the stercid, an svent that would also axplain
the failure of the mMET treatmants described abowva.
Because of the rapid decline in E and P concentra:
tions, Silastic implants containing the gynthetlc estro-
gen elhinylestradiol (EEZ) or EEZ plus P were placed
in captive wikd mares (Plotka et al, 1989], Animals
pregnant at the time of implantation delivered healthy
foals, Contraceptive efficacy ranged from 83 percent
1o 100 percent through fwo breeding saasons and was
approximately 75 percent for three seasons. Endo-
crine studies of these mares suggested that contra-
cepticn cocurned by Dlocking avulation andfar
implantation

In & similar study, infraperitoneal implants of 1.5,
3, or B g EEZ alana also resulied in confraceptive
efficacy of 75 parcent 1 100 percent through two
breading seasons. Fates of EEZ decling in the
plasma suggested a contraceptve life of 16, 26, and
48-60 months for the 1.5-9, 3-3, and §-q doses,
respectively (Platka and Veves 1390, Eagle et al,
1833},

Results achisved with estradicl, progastercng,
and ethinylestradiol in mares braught 1o focus advan-
tages and disadvantages of natural versus synthetic
slerolds for confraception in egulds. Swercids nafive to
iha mara, such as astracic! and progesterone, are
recognized by the mare's metabolic enzymes and
degracled so rapidly that contraceptive doses must ba
s0 large that they are difficult or impossibla to adminis-
ter. The use of some synthatic stercéds, such as
athirylestradiol, may delay metsbolic degradation and
parmit sustained contraceplive effects and provide
wsaful fartility Inhiniton in certain instances. Any risk,
hawaver small, of the passage of these synthetic
steroids to humans or other wikdlife may maka ragis-
tration by reguiatory agencies such as the Foad and

Contracaption of Wik and Faral Equids

Crrug Adminisiration (FDA), the LS. Department of
Agriculture (USDA), or tha Envirconmental Protection
Agency (EPA) unlikeky ar difficult,

Immunoconitraception

Attention has tumed te immunoconiracepion Decause
of {1} the difficulties asscciated with he dalivery of
large doses of microencapsulated staroids, (2) dangers
associated with capture and rastraint al horzes,

13 zurgical procedures associated with intraparionaal
Implants, (4} coneern over long-term efacts of steroi-
dal contraception, and {5} passage af synihehc
steroids through the food chain, One immunalogically
based cortraceptive sirategy involves blacking the
release of gonadatropin-releasing hormane (GnRH}
fram ihe hypathalamus, thereby preventing pituitary
gacration of follicle-stimulating hormena (FSH) and
Iuteirizing hormone (LH) and their subsequant fropic
actions on tha cvary or testes [Schanbacher 1924],
Immunization of domestic mares against GnAH
blocked cvulation in three of five mares for 4 months
[Safir at al, 1987). Each mare was inoculated with

2 mg of GnRH conjugated o human serum albumin
emuisfied in Freund’s Complate Adjuvant (FCAL
Analysis of plasma LH revealed a lack of pulsatle
secrefion that was corralated with antibody titers, The
high variability in the maras' response 1o the antigen
and the subsaguent varabilitios in antibody titers
suggested thal the approach was uneeliable.

In & sludy 1o immunize captive wild mares with
GnFRH conjugated to ketolymphohamacyanin (KLH),
either aluminum hydroxide {alum} or monophosphory
lipid Atrenalose & 6-dmycalalaBOG call wall skaleton
{triple adjuvant, TA) was usad as the adjuvant
{Goodioe at al. 1888). Mares immunized with GnBH
plus TA had highar antibody titers and significantly
less ovarlan follloular activity. The vaccine was fiald-
tastad In 29 wild mares on Cumbarland lsland
Matonal Seashore, in Georgia. The vacoing was
freaze dried and administered as a solid biodagrad-
anla 0.25-caliber butlet by means of an alr-powerad
gun, After imbedding in the tissue of the target mare,
tha compressad compound forming the biobullet
dagrades over 24 hours, raleasing the antigan. A total
of 25 troated mares survived [four died from nalural
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causes) and 17 (68 percent) produced foals, which
wias nat significantly different from foaling rates of
coniral mares.

Immunization against GnAH has also baen
attampted in the stallion (Dowsatt &1 al. 19911, Four
waanling colts were paesively immunizad, althar
intramusculary or subcutaneausly, with an anti-GnAH
antibody [Peptide Technology, Lid., Sydney, Australla)
and given boaster inoculalions approximately 75 days
latar. Calig immunized intramuacularhy maintzined
plasma testosterone concentrations of < 0015 ng/mL
(aquivalent te concentrations in geldings) for & months
lellowing the booster inoculations, Thereaiter, tesios-
terone concentrations rose 1o control levels far year-
lings, Caolt2 immunized suboutaneausly had slightly
Increased plasma testosterons concentrations (up 10
0.97 ng'mL) between the two immunizations but
decreased concantrations similar to those seaen in the
inframuscularly injected group altar ne sacond
inoculation. Antibody titers were generally higher in
he colts immunizad intramuscularty, slthough sexual
development was effectively delayed far 12 manths in
both groups of colts.

A second immunacontraceptian stralegy for
aouids was based on the identification of antibodias
directed against the zona pellucida of the avum In
naturally inferile mares (Liu and Shivers 1982) and
immuncingical cross-reactivity of aquina Foiaspositive
antisera and porcine sperm Binding (Shivers and Liu
18982}, Livat al, {1283) immunized 10 captive wild
maras and 4 domestic mares with the protein aguiva-
lant of 2,000 10 5,000 porcine zonee pellucidas. FCA
was uged for the first incculation ard Fraund's Incam-
pleta Acjuvant {FLA} far the three manthly boaster
inoeutations that fellwed. O the 14 treated mares,
13 falled 1o conceive durirg the first year. Tha four
demestic mares all conceived during the sacand year
aller antibody tters decreased,

Afield test of the PZP vacoine was carriad out on
Assateague |sland Netional Seashore (Kirkpatrick et
al, 12804, For the test, 26 wild maras were remoiely
Incculated with approximately 5,000 porcing Zonae
pellucidae (85 ug protain) and FCA in March 1988 by
means of barbless dards, The mares received a
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second inoculation with PZP + FIA 2 weeks latar, and
18 of the mares received a third incculation with that
combination 1 month later. Mo foals were produced by
the treated mares, whereas 50 parcent of the § sham-
injected mares (contrals) producad foals, and 45
pergent of 11 untreated maras produced foals. Post-
treatment foaling rate for the PZP-ireated mares was
significantly difierent (P < 0.002) than that for the 2
pretreatment yaars, lor sham-tréaied conirol maras
and for unireatad mares, Of the 26 PZP-iraatad
maras, 14 ware pregnant af the time of incculation,
and all 14 produced healthy foals 2-3 manths follow-
ing PZP treatment. Thus, the PZF vaccine had no
affect on prognancies in progress or the haalth of the
foals born, Social behaviors and organization were
also unaffected by treatment. Onca antigen recogni-
fion had taken place, & single annual booster inocula-
fion was sufficient 1o maintain confracepiion,

I March 1885, 14 af the previously freated
mares wara ghwan a single beosier inoculation. A year
later, onty one feal was produced. The 12 mares
irmirrlzed [n 1988 but not Qivan a boostar in 1989
produced & foals, demonsirating for a second time the
reversibility of the vaccing's contraceptve effects
iKirkpatrick et al. 1931a). After 6 consecutive years of
bopster incoulations among the Assateague mares
and 104 mare-years (tha numbar of mares treated
« the number of years of treaiment), four foals have
been produced, for an effectivenass of 96 percent.
Cwvar the G-yaar parad, the diference betwaan loaling
rates amang treated and untreated mares was highly
significant /P < 0,001},

Fiald trizls were initiated In 1992 with feral
donkeys in Virgin Islands Natlonal Park.  Sixteen
acdult femnale donkeys received an inital inoculation of
65 ug of porcine zonaa pellucidae + FCA, a second
identical inoculation 3 weaks later, and a third 10-12
mcnths later, Eleven untreated adull femaias ware
ysed a8 controls. Resdlls were not caiculated wntil
12 maonths after the initial inoculatian in order to allcw
for any pregnancies alraady in progress at the fime of
inoculations, Based on observed foals and on lecal
stercid analysis (Kikpatrick et al. 19910 and ¢}, of tha
traatad females, onty 1 of 16 (8.2 parcent} produced a
{oal or was pregnant, whia among the controls, & of



11 {54.5 parcent) produced foals or were pragnant.
The differance betweaen foaling and pragnancy ralas
between the two groups was highly significant (P < 0.01).

Large-acale field trials with wild horses wese
initiated in December 1892 in Nevada. Slightly more
than 500 wild horses were captured by dnving them by
hellcopter Into & trap and portable comals.. Adull
mares (n = 131) between the ages of 4 and 12 were
included in the study. All maras weara [resze-brandad
with numbers for ister identification. One group
recenved two inoculations of PZP aboul 3 weeks apart
with FCA used for the first Inoculation and FIA for the
gecand. A second group recelved only a single
imoeukation + FCA. A third group received a single
inoeulation of porcine Zonee pellucidas + FCA thal
canlained anctner 85 jg of pellucidas in lactide—
glycollde microspheres, These microspheres were
designed Lo retease the antigen over a 4- to G-week
penos,

During September 1983, fecal samplas were
collected from 78 treated or control animals and
anatyzed for steroid hommones and stercld hormene
metabalites, which signal pregrancy (Kirkpatrick et al.
19%1b ard c}. Of 27 untreated mares, 14 (52 percent)
were pragnant. Of 17 sham-injocted contrals, $of 17
(53 percent) wara pregrant. None of 14 mares
recewing 2 inoculatons of porcing zonae pellucidas
wens pragnanrt, O 20 mares recelving anly a single
imnpculation of raw pellucidae, 8 (30 percent) were
pregriant, Mo samples were recovered from maras
receiving the porcine zonas pellucidas in
microspheres,

During Juna 1984, after aerial foal counis, 8 ozl
of 65 experimental mares weare cbaarved, and foalirg
results wara in genaral agreament with pregnancy
data, From 32 maras that received 2 noculations,
ooily 2 single foal was obsenved, OF 16 sham-trealad
maras, 10 had foals (B3 percent), and of 7 maras
racalving only a single inoculation, 3 hao foalks (43
parcant). O 10 mares receiving a singke inoculaticn
ol the microgncapsulated porcina zonae pellusidas,
none had foals, These date suggestad a conlracep-
five effect of a singls Inoculation with microencapsu-
lated porcing zonae pellucidaes that lasted -8 months
following treatment.

Contraception of Wild and Feral Equids

Tha PZP vaccine has aisa been tesled in caplive
exotlc equids, including 23 Przawalsk's horse (Equus
przewaiskil), 1 onager (E. hamionus), and 26 zebra
{E. zebra gravyi) (Kirkpatrick at al. 1992b, 1993).

Thus far, resulis are available only for the Przewalski's
herses and the enager, and the vaccing has baen
100-parcent effective in preventing pregnancies In
these species (Kirkpatrick et al. 1993). Itis beter than
HO-percent effectiva in Zedras.

Twa imporant issues are raised with regard to
FPZP immunocontraceplion of equids, Tha first is tha
possibility of long-term effects of the vacecine on
ovarian function. PZP-induced confraception s
thougnt 1o be due 1o a block ta Tertilization (Liu a1 al,
1989, Af least o of the major gycopreoteins of the
picncellular zona pellucida, ZP2 (Floman and
Wassarman 1285 and ZP4 (Hasagawa el al, 1992),
are necessary components af the recaptor molecule
far sperm surface melecules. The role of the ZP3
receptar in the harsa has beean confimmad in vitro as a
zona pellucida-inducad acresomea reaction with horse
sperm {Arns et al. 1991). Tha initial swudy of PZP
immunization of horsas (Liu et al. 1988) and field lesls
with the Assateague Wik horses (Kirkpairick at al,
1850, 1881a) damonstrated that the coniracepiiva
effecls ol PZP immunization were revarsibis after
1 vaar of trealmant. Plasma progesieronsa concenira-
tionz during the year of treatment indicaled & luleal
phase and therefore evidence of ovulation. Howewver,
the long-term effects of continuaus PZP Immunization
have not been dascribad in elther the horse or other
species. Reversiblity of the contracaptive eflact nas
bean demonsirated in several spacies but cnly aftar
shor-term application of the vaccine (Gubyas et al.
1883, Sacco et al. 1987, Lid et al. 19859).

In the dog and the rabbit, PZF Immunization
appeared to be very damaging 1o ovaran follicles and
often lad 1o cessation of avaran {uncton, with accom-
panying anovulation and deprassion of estrogen
concentrations (Wood el al. 19681, Mahi-Brown et al.
19659, Unusually large Gozes (5,000 poh caused
anavulation in the baboon (Dunbar et al. 1984}
These dafa suggasted that the antibody responsa of
1o freatad animal aftacks nol only the zona pellucida
af the mature ovum bul cocyles and possibly othar
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Table 1. Antibody titers In responee to porcine zonae peliucidse In domestic mares afler one Inoculation using
porcine zonae peliucidae plus PZP-containing microspheres of two Inoculations of porcire zonse pellucidae given

3 woeks aparl
Dates of inadulation
Traatrnant Harse a3 e 4Me 5T EHBE LeThE
AntiBody thars (% of positive referemse sariim)
FLA-PZP bolus Al 5 £l 114 13 1I:|E ™
& PZP microsphares Ma 4 0 107 ] GE A
Imp G a3 o a5 =1 15
Lak 5 a4 7B 180 114 3‘3
Diga 5 B 106 108 =] 2i 7
FCA-PZP bolus + Al 1 £ 130 31 th2 15
Fla-FLP boluis Con E i 146 i3s 144 SB
A weaks iEhar Len B 1] 118 123 91 a5
Ao ! Ta 118 133 123 T
S 4 &7 147 126 1348 94

FCA = Fraund s Campleta adjusvani. Fla = Fround's Incoenplate
adjuvant.

ovarian tissue with resulting changes in estradicl and
progeslerone sacration, These effecis have not bean
damanstrated In the horse after short-term use, but
ihare i3 evidence 1hat these sama effects may appoar
after fong-term usa.

Aftar 3 conseculive years of PZP treatmeant,
three of saven Assateague mares showed decrezsed
urinary estrogen concantrations and no evidence of
ovulation (Kirkpatrick et al. 1392a), and after & con-
secutive vears of ovulation, five mares showed no
evidanca of avuiation, Howesver, three of thass fiva
mares showed recurring rhythmic esirogen peaks,
sugesiive of developing falficular waves, and twa ol
these five mares demonstrated ciassical astrous
behawvioral concurrent with an asirogan paak and
permittad breeding (Kirkpatrick, unpubd, data). Another
mare demonstrated a luteal-phase urinary progester-
one metabolite patterr after 5 consaculive years of
treatment and 1 year off, sueggesting that normal
avaran lunction ratumed. The next 3-5 years will
pravide eritical data regarding the effects of the PZP
vaccine on avaran function and reversibility alier long-
term vaccinaticn with porcing zonae pellucidas.

Tha second critical Issue s related to the number
ol initial incculations necessany for contraception.
While it has baen clearly establizhed that two inocula-
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fions, given 3-6 weeks apart, will provide contracep-
tlon for about & year, the need to give twa incoulations
decreases the usefulnass of the vaccine for witd and
feral eguids, Thus, the single most imporznt directicn
for future resaarch ks the development of a ane-
inceculation form of the vaccine which provides at least
a full year, and ideally 2-3 years, of contraception
protaciion,

Iy ar instial attempt to develop a one-inoculation
PZP vaccine, the PEP antigen was incofporated inta
nontoxic, biodegradable, 50-u, homogenous lactide—
giycolide microspheres. Upon Lm. Injaction, the
lactide—glycolide material arodes, releasing the
anitgen aver predetarminad perods of time (Eldridge
et al. 1989). The carrier [tself is metabolized o aclic
acid and earbon dicxice.

Fiva domaslic mares were inoculated wilh an
initial balus of B5 g of porcine zonasa pallucidas +
FCA plus anather 65 pg of pellucidas contained in
microspheres. Antibody filers were compared ta titers
in mares inoculated with two goses of pellucidae
(65 |y PZP/FCA + B5 pg PEZP/FIA) given 3 weeaks
apart. Contraceptive antibedy tiers |asted for approxi-
mataly 200 days with the ocre-noculatian preparation
itabda 1)



This same preparation was administerad o
14 wild maras on Assateague |sland, One dart failed
to infect. That mare, pius only one other mara,
produced foals following reatment. The differences
ware significant (P < 0.05) comparing either 2 loals/14
mares or 1 foal'13 mares (to account for the faiked
dart) with untreated control mares, Similar research is
currently under way lo produca a one-inoculaton
vaccine using micracapsutas. The mlcrocapaules are
made from the samsa lactide—glyvoolide maternal, but
after injectian they release the PZP antigen in pulses
rathar than canlinucushy,

Conclusions

FPZP-induced confraception ¢f the mare may be usetul
to pravent unwanlad pregnancies amaong wikd and
feral aquids. Inthe case of captive exofic aguids.
such as the Przewalski's harse and the zabra, conira-
ception may be useful fo prevent the exprassion af
undesirable genetic traits (“loppy mana” or the fox
allele, for example) or merely to prevant the produc-
fion of urwanted surplus animals without the need to
resnove animals and disrupt well-defined sccial
groups, Anb-GnRH vaccings may ba usaful for the
same purpose in tha stallion, or simply 1o reduce
aggression among slalion groups. Finally, contracep-
tion may reprasant a publicly acceptable approach 1o
the managemant of wild and feral horses Inhabiting
public lands.
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