Down regalation of ferdlity In the horse is a lirnitect
subject. Historically, equine feriliry cnntre] has focused
on castration of the sallion, Most often, this common
procedute is carried out not only o limit reproduction
buz also 1o climinate androgen production and accom-
panying aggressive behavior. Receitly, interest in com:
traception of the hosse has increased, lzrpely ecause of
aneontielicd populations of free-roaming leral horses.

CONTRACEPTION OF THE STALLION

Initial errempts at chemical contraception of feral horses
focused on the sallion and atempted 10 exploit the
harem-Hke sacial structure comimnn to mosl equids. To
west the corcept, Kirkpatrick and Turner vasectomized
two mature feral stallions Inhabiting the Pryor Moun-
Liin National wild Horse Range, in Montana, and siod-
i their bands Tor the following two years. No loals ap-
peared among accumpanying  mres, and giallions
exhibited novmal sexual behaviors, This experiment
was later repeated with a Jarger number of feral sal-
liens In Mevada and the resnlts were much the same
{Cheryl Asa, SL Louis Zoo, personal comimunication),

Several potential contraceptive compounds, irec]uad -
i esiosterone  Cypionate, | [ESI0SICTONE propionme,
quiniestral {1 7a-ethinylestradiol S-cyclopentyl  ether),
estradiol-173,  and  w-chlerohydrin (3-chloro-1,2-
propanedioll have been tested In domestle pony stal-
liors, The e-chlorohydrin led 1o newrobogical disorders
znd tests were discontinued. Repeated intramuscular in-
jections of the Lwo androgens and quinestrol (1.7 g/ 100
kg, monthly * &) resulied in significant eligospermia
and impzinnent of spern motility, bul Silastic irnplanis
containing estradiol failed 10 achicve significant reduc-
tions in sperm numbers, probably becauwse af poor re
lease ates. "

A micrnencapsulated form of testosterone TP e
imTE was selected for Aeld tests of contraceptive effec
tiveness in feral horses in Challis. ldaho, The mlcroen:
capsulation polymer (n.c-lactide) coating (Southern Re
gearch  Institute,  Birmingham, AL} perminted o
sustained release, after intramuscular injection, for up
ws 6 months, On consact with mtercellular water, the
lactide coating erodes and releases the active sterodd In
sitle. The actual voating s converted tu carbon dioxide
and Jactlc acid. A 1o1al of 7 experimental and & control
dallions were located by helicopter and darted in De-
cernbier with approximately 500 myg succinylcholine
ard after imunebilization stallions received injections of
5.0. 7.5, or 10 g IM mTP in the hip. Stalllon fibido and
guantitative aspects of sexuil hehavior, based on elind-
nation marking behavior,” were unallected and breed-
i 1ok place, but there was an 83% reduction in foal
production compared with mares bred by coptral stals
lipas (2 foals ws. 13, respectively), with oo differences
between fertility and the doses of mTF aidministered. "

Concerns for safery of stalllons, dangers of Immolyli-
zatior,. and high cost of immobilizers [approximately
£50 per dosc of etorphine and reversil agent for an
equid) led 1o an auempt o deliver 2.0 g mTF remotely,
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o feral harem stallions on Assateague Island Matiomal
Seashore, by means of barbless darts. In this stusdy, the
tallions were locaied and dared from the ground,
withou caprure of immoldlizaden., The pharmacologic
curcess of MIP contraception was cvident, with a
28.9% fertlliny rate for the mares acrompanying treated
apallions and an approcdmate 45% ferility rele amaong
cantrnl mares, but the logistics of delivering 3.0 g ITLi-
crocapsules In four separate doses Lo cach stallivn was
discouragisg.”

CONTRACEPTION OF THE MARE
STEROIDE

Difficulty of darting a stallion up to fowr times, pius
cornoerms over hand infidelity by mares, tned the focus
of contraception in horses w e mare, Bascd on £xperi-
ence with persistent corpora lutea® ard data which indi-
cated thal plasma ProgesteTone CONCENimiinns i £Xcess
of 0.5 to 1.0 ng/mL inhibited ovulaton in margs:’

attempts were made 10 adminisier comuraceptive doses of
progestins to feral horses. Kirkparrick and Tumer. using
pemotely delivered dars, admminiseered the micreencap-
sulated synthenic progestin norethisteranc (norethin-
drome, mMET] o six feral mares on Assaleague Island,”
This progestin, which has been used o successfully 1o
inhibit fertility in women was given in a dose of ap-
proximately 2.0 g In microcapsules similar o those
nsed in previous smdies with weslosierone PrOHGILLLE.
All six mares receiving the mNET produced a [al a yeir
later, a highly improbable evenl among Assateague
:n.:.:lr_-i," where annual [oaling rates seldom cxceed
55 %.

In another experiment, groups of 30 captive [eral
mares in Mevada were gach implanied with SHastic s
conlatning &.0 g eswadiol (E), 2% g progesierons {1 B
aEplus #agP 4gEplus 128 P, 12gE plus 12 g P, o
o hormeone.' | Fewer mares recelving 8 g B, 12 g P plus
4gE nrSg Eplus BgP displeyed estrus, but all ani-
mals displaying estrus, treated or comiol, ovulated.
These datz indicated a rapid decline in plasma steroid
comcenirations within 3 weeks of implanation and sug-
pested increased metabolic clearance ol the sterold. Be-
Cause of the rapid decline in estradiol and progesterone
concentrations, Sitastic implants containing the sym-
thetic estrogen ethinyleseradiol (EE;) or EE, plus P
were placed I captive feral mares.'? Animals pregnan
af fime of implantation detivered healthy foals, and
cuntraceptive efficacy ranged [rom 38 1o | 061%: through
g breeding scasons and was approximancly 75% for
three scasons. Endocrine studies of these mares sug-
pesied that contraception was affected by blocking ovu-
Stion andfor implantation. 1o a similar siudy. intea pieri-
wneal implants of 1.5, 3.0, or 80 g FE; alone - also
resulted in contraceptive efficacy of 73 w 1G0% through
two brecding seasons, and rates of EE; decline Lo thie
plasma suggest a ConLraceplive life of 16, 26, and 46 10
&0l months for the 1.5, 3.0 g and 3.0 g, respectively, '’

Results achieved with estradiol, progesieronc, and

ethinylestradinl in mares being L focus advantages and
disadvarsiages of natural versus syntbelic steroids for
comIraceprive purposes in the hovse. Sleroids naftve to
the mare, stch as cswadiel and progesterane are 1ecng-
aized by the mares” metabelic enzymes ani degraded 5o
rapidly that contaceptive doses mist be sn lamge that
they are difficuit or impossble to administer, The use ot
some synthenic steroids. such: as ethinylestiradiol, may
delay metabolic degradation and permit susiained con-
iraceptive effects and provide uselul down regulation in
ceclain instances. Any sk, however small, of the pas-
sape of these synthetic stepaids to humans o wildlife
may make regismation by regulatory agencies cuch as
the Food and Drug Adminisration (FDA), the United
States Deparument of Agricultiure {USDAL e the Envi-
rommental Protection Agency {EPA} unlikely.

AR UNOCONTRACEFTION

Beciuse of difficulties associared with dclivening large
masses of micreencapsulated steroids, dangers associated
with capture and restraint of horses. supgical provedures
associaled with fnmaperitoneal implanls, CONCECN DVET
Tong-tenm cttects of stereid contrisception, and passage of
synthetic steroids through the fond chain, anention has
tarned to immunocomiaception. One immuneloglcally
hased contraceprive sirategy  involves blocking the
release of gonadotropin-releasing hunmone jxnRH},
thereby  preventing  pingitary secretion ol - [ollicte
stimulating hormone (FSH} and Iuteinizing hannont
(LH) and their subsequent ropic acticns on the ovary O
sestes ) Immunization of domestic mares agasinst GnitH
blocked ovulation in three of five mares for 4 menths.'”
Each mare was inoculated with 2.0 mg GnRH COTIju-
gated to human serum albumin emulstfied in Freumd®s
complete adjuvant (FCAL Analysis of plasma LH re-
vealed a lack of pulsatile secretion, which wis corre-
lated to antibady tirers. The high variability in the
mares’ response o the antigen and thie subseguent vark-
abdlitics in antibody tters suggested this approach wiss
unreliaile.

o @ study to immunize caplive mares with GulH
conjugated Lo ketolymphohemocyanin (KLHE gither
atumninum hydroxide {alum) oo monaphosphory] Tipid
Astrehalose 6, 6-dimycolateBCG cell wall skeleton (13-
pie adiuvant, TA) was used as the adjuvant.'® Those
mares immunized with GnRH plus TA had higher anti-
body titers and sianificantly less ovaran folitcular agtiv-
ity The vaccine was feld rested on 29 feral mares on
cumbetland Island National Seashore. The waccine was
Frowap-dried and administered as @ solid biodegradable
0.25-caliber buller by means of an aie-poneeered  gun
(Ballisgivet, Inc.. white Bear Lake, MN). After Imbed
ding in the Hssuc of the target mar, the compressed
compotnd fueming e hinbuiler deprades ower 24 h
releasing the antigen, A total of 25 (rearcd mares sur-
vived and 17 (68%:) produced foals, which was not 5ig-
nificantly different fruim control foaling rates.

Immunization against GoRH has also been atrernped
i the seallion.? Four weanling colts weere passively im-



munized, cither intramusculary o suboutaneously,
with an anti-GnRH antihody (Peptide Technology. Lid,,
Sydney, Ausiralia), and given booster inoculations ap
proximately 75 days later, Colts immunized intramus-
culacly maintained plasme testosterone Concentrations
of < (.15 ny'ml., equivalent 1o concentrations in geld-
ings, tor 3 menths following the booster incculation ai-
ter which lestosterane copcenirations rose Lo control
levels for yeadings. Colis immunized subrutaneously
had small fngreases in plasma 1Efiosicrone LoNCENTRa-
fions, up W 0.37 ng/mL, between the two inwmuniza-
tions bul decreases similar 1o those seen In the iotra-
muscular group after the second inoculation, Antibody
tirers were generally higher o the cnlts immunized in-
sramuscularly, although sexual development was effec-
tively delayed for 12 months in both groups of colis,

A second immunocontraceplion sitategy for hores is
haced on the ideniification of antibadies directed againa
the rona pellucida of the vvum in natwrelly inferile
mares'® and Immunological cross-reactivity of equine
zong- positive antisera and porcine sperm hinding.'® Liu
et al. mumenized 10 captive foral mares and 4 domestic
mares with the protein equivalent of 2000 10 300 por-
cine zonae pellucidae {PZP]. ™ Freund’s complete adju-
wvant was used for the first inoonlatdon and Freund's in-
complete adjuvant {FLA) for the three monthly boaster
noculations which followed. Of the 14 treated mares
13 Eailed 10 conceive during the ficst year. The 4 domes-
tic mares all conceived during the second year, alter an-
tibody tieers had decreased.

A field 1es1 of the PZP vaccine was carried out on As-
satcague Tsland Matkonal Seashore *! bor the fest, 26 fe-
ral mares were remarcly inocolated with approsimanely
(K0 PZP (65 pg protein) and FCA in March 1988 by
means of barbless darts. The mares ecccived a second
inoculation, with FIA, 2 woeks laer, and some mares
received a third inoculation with FIA | month lager,
omly a single foal was produced hy the trealed mares
whereas 50% of the & sham-injected controls produced
fodls, and 45% of 11 untreated maves produced foals.
OF the 26 PZP-treated mares, 14 were pregonant at the
time of inoculation and all 14 produced healiby foals,
thus the PEP vaccine had no effect on pregnancies in
progress, Once anligen recognition has taken place. a
single annual booster innculation is sufficicnt Lo -
Lin contraceptive levels of antibodies, ™ and animals
that do rot receive bnoster inoculations returm Lo nor-
mal ferility.”™ Trials are corremly under way with
PEP contraceplion in feral burros inhabiting the Virgin
1zlands Mational Tark and caplive Przewalski’s horses in
the Cologre Lo

The mechanism of action of PEF-induced D:J!:Il.TiAI."-"E:I
tion In rnares is thought to be @ block to fedilization.
(e of the three major proteing of the nonceflular
roma peliucida ZP3 is the receplor molecule for sperm
surface molecules®* The pole of the ZPY mecepior in
the horse has been confirmed o vileo a5 a zona
peflucida—induced  acrosome  reaction with  horse
SIEET.

Despite teturn of normal lerility anmong PZP-Lreated
mares, the long-term effects of continuous PZP bkmn-
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nocopteaception have not been described, In the do-
mestic tabbin?? the domestic dog 2 and the haboon®’
evidence sugzests the antibody response of the treated
animal attacks not oply the zona pellucida of the ma-
mare ovum bul oocvies and other ovarian tissues, with
resulting changes in eswadicl and progesterone secre:
fipn, These effects have not been demonsirared thus far
iz the horse. Plasma progesierone concentrations from
PZP-reated mares indicated that owvulations and luweal
farmatton occurred during the period of inferility, and
no evidence of histologic changes in the ovary was
fond 2 Wark in progress indicates thar three conseco-
tiwe years of weatment of feral mares have no effect on
spyual hehavior or ovaran endecrine poofiles.

PzP-induced contraception in the mare may be useful
to prevent untimely or undesivable breedings and anti-
OnRH conraception may be useful for the same puar-
pese |0 the stallion and a1 the same time eliminate the
aggressive behaviors associated with intact stallions. In
the case of caplive cxotic equids, such as Proewalski's
horse and 2ebras, oontracepdion may be wsetul w0 pre-
vent  the expression of undesirable genedic  Loails
i~“floppy mane,” for example) or merely 10 provent the
production of surplos animals, without the need Lo re:
move animals and disrupt the well-defived equid socal
structure, Finally, contraception may represent a pub-
liclv acceptable approach to the management of ferl
harses and burros inhabiting public lands.
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