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Immunocontraception in Feral Equids: A possible A]in'ﬂ-ﬂt:h
to Fertility Control of the Preevwalski Horse

By Jay b KmxraTsick, Blllimes, lewm K. M. Lo, Davis, Joas W, Toeseg, Toledo

Absrraat

The resmadely-delivered porcine 2onae pellucidse (P vaccine described here is the firsl sicoessiul
nppiication of immunosontracepdion to uncaptured fres-roaming cquids, The PEP vaccine was:ad-
ikt Lo I'rul:~mumi113 ferel mmures nn o cosisel barrier island by means of darts, and wns greacer
Lean 930 eflfpetive do lhibidng Ferility aimong inaress receiving sther Lwo o three inoculstions, The
vacoing's offeits are reversible, do nor affeet prepnanaes lo progreds, and do nor affect band bebcgeiy,
Aonamnuidd booster inociution wis successful in extensling the antifertility effecs of the vwnccine throngh
a geoond reprodectivg seasoy. Resulis frem this study willy Feval borses seegest thal Uhe PET weecine may
b eeful in controlling coprive Preewanlski Horse popalntions,

Introduzcion

First, I should ke jo thank Dre. Lypmy EoLTER and WALTRAUT EnddERMAN= for the hvitarien i
apeiak here dodipe Tt 3% somewhat of 0 parmdox that my topic oddresses possible meshodoforizs for in-
terfeclong with reproduction bosuch & rase spectes as the Presealski horse whils muoch ol the fooas of
this conference will be dirested towand incrcasing reproductive suecess of thiz animal, pardcatarly with
the current emphasis on reintrmodoction efforti. However, even with species as mare oz the Prosaalski
lsrse, genelle anomalies such a3 Use los'allele, and the sver preasent zon probbsm of surplus animads
prowides & sound rationale for carchiel conoeg! of reprodection.

Reducing Fentility nmong free-roaming feral borses (£, cobafius) has been the posl of mamerous
aludies dn the United Slales over the past fw decades, Indtial experiments Feoused on contmcepdive pn-
drogens which were delivered 1o stallions as njocfable austalned release mlerocnca paulated conipowisds
IR ramence ef al. P32 Toewee and Kmnevarmei 1982, More recently, microencapsainted progestins
have been delivessd 16 mares [KIEEPaTaHE and Topsen 1990 and silastic? implents oodaining
cihimvlesradiol and propesterone have feen placed e mancs (Prorxd o al. 19890 Al of thess oectlods
tesnlied in varying degrees ol pharmacofoeizal secesss ot che micrmoenenpselated steroids required ex-
tremely Lo doses and the silasic® implanes regquine restrsind and surgery. Additionally, there is congen
about the abteration of behavior and the paseape of sterolds throuph the food chain when they are wsed
o comirscept wild Free-rmaming nnimals,

A allernative o slerd-bndused rmi]i..g.- wimndnal in epuids i immunocontmeption. A conjugited
ferm of ponadotropinscleasing hormooe (Gl HY has bocn vsed successficlby ter ralse antibodies o cap-
sive Feral mires (Geraneos e ol 1588} and sclubilized porcine zonae pelfucidae (PEP) injecticns in-
Dllsiced Peitalily in 13 of 04 capddve maned (L én sl (989). The objectives of o study were o 1) b=
the contraceprive efficacy of a poreine ronae pellucidae vaceiee bn froe-roaming feral manes; wisder Meld
conditons; {2) detzrmine the effeciveness of remote delivery, (%) determine the comfroeeprive effec-
tivencea of the vaccine fn prepnanl and noa-pregisant oares, (45 evabugie the salely ol the wacecing Tor
nsE in pregnant mares, and (5 evaleace the confraceptive effectivensss of a sinple annazl bocatsr in-
aculanomn.
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[ enly-ai% mares of proven Feriility weee sekooted from among 100 fen mans ihabliing Assatengue
Laland Mational Semshone MEL The ages and fertifioy records, daing back a5 far as 1974, were knoaii
far ilmast all the nascs, The mares chosen for preatmenl werd purpesely selected for high loaling rates,
witich averaped 100% higher than the overall lierd rate for the preceding three vears, The PP vaccing
was prepared Trom pordine aweites a8 proviossly described (1.0 e al, 198%) anit stoped fromen ot —2°C
umekl sk,

Betweer February 2% ond Morch 10, 1988, the 26 mass received o initial feculaton of wccins
The vacoine comsisted ol @i cmulslon of 0.5 of phosphale bulfer conmaining approsizndiely
SO0 xonay (643 g of proteint end 0.8 oo of Freund's Compbete Adivant, The mares were daried in
the hip replen using & Pox-Arms® 527 callber caprore gun and harhless darts. Eight of the mares were
pechmated b kwmues and the initin]l secine defivery we=s sceomplished with a 3 oo syrinee aind 8
fahsick and thereafier be dar, Berween el 124 and Z1st; the 26 mares receved 3 second tnocala-
Uit Tl apcond inopalmtion wis L same as the ficstexcepe or the we of Fieund's Incomplete Adjo-
vant ingtead of the complete adjuvant and the addition of 0.5 oo ol ghosplate buffer. Retween the 1640
ancl 25tk of Apetl, 15 of the 26 mares which recgivad the second incontition wlse received a Uird inoculs-
i wlilch was-idenrical -t the second Wesilation, Siv mares received wither ond o two inorulations
of anly phosphoce hofler wid sd juvant, Ao sdditional 11 sexoully nialire antreated minnes, which receis
edd mo shitm infections, wiese sebected for a seoomt contiol groug, Identifying markings were recorded Jor
gach horde and the wnimals were abserved Uoouphont April for adverse alfects and partioularty For the
aresencs nf ghscesses al il!l_!-:‘l."lil:ln siree,

Dt Oetober, 1988, fve months aller he st inocotation {ree monthy afier the cend of the
irocdling seasomy, The mnres were locaied and jdeotified, und the presence or dbesice of foals wos record-
od, Urine snmples were cotlected from the 26 freared and six control marss, withous coptune, By eiisac-
fing write ltom the soil immediarely after wrination. The wine samples were assayed for estrone con-
jugaws (B.C) and indewed fo creatinise (Cr) conceatrations (Kuearmick ol al. 1958). Pregnancy
determimnrinms wene made ool the basls of the urinary B,C concentiations in exeess of |8 pe/me Cr

I February, 198%, 14 of the mres which had weecived Inomlations the previoes wear and were mo0
prepnant received m single tooster lnpcelation of PZP and Freund™s Comploe Adjuvant, In Angust,
1989 the mares were again located and identified and Foals counted, o August and Dciober ul 1484,
urine samples were oollected from ail treated and control animale T wsddition Lo analysls of urinary
EL, & non-spesific urinary progeelcrone metabolite (iPDG) which groeddes an accarates reflection of
plasmu progesterone (KRKPATIICK e2 ol [950), was ol mesduired . The 1989 fool production for thess
mares wis compired 10 foal production in (1} the same groap of mares for 1958 and 1987, (2} the aix
cusitrod aieres; aad (3) the 11 onirested mares for 1989, Prepmancy sexts From Use Augast/Ctober irine
collections were ased Lo detenmine the sffectiveness of the booster laocalation and the reversihility ol
the vaccine's cffects. Differences in Ponfing rates betwoen teeated and controd grsps were: tosted for
sigulfcance by means of Sinmial probablicy dsuibution.

Fetuli

O tlye 26 treated mares, |5 wene prognant (37.0%) ot the sime al inoculacon and all 15 procuesd
foals in the spring ol g%, OF the aix contro] mares three (50%) produced three foals. Thitleen al the
15 fouls boen o Lreated mares survived theis Tufsd yeat and weve inogead healch i pearliings, L Aupust
of 1985, Mane of the | R mores reeelving tres nacanlnrions, one of the weht iwanes reeelving ewo Snoculi
thoms, three of the s control marss, and Fve of the 11 wntreated mares were pregnani smd - producoed
finals, Fesaling dats and prepnancy dita based on e urinary B.C mensurements-sliowed & 100%, cor-
relation, OF the 26 mores reieiving (w0 of thres inocnlnrions, the everall fertliley rate-was 3.8%: Tn con-
irast these mares had a 33.8% fertiliny ave for eiech of the Two pre-treatment years L9ET and 1988, The
Feriility rates for che six control munes and For the 1 untreated sexually tnuduse marcs in the study nres
wore 0% ond £5.4% raspectively, i 0989, The differences in foalig rates: berween the: rresked 2roup
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for tlve post-tréalsent ywear 1989 and s twy precbrestment yeam was sigmificent gt the P < 0082 con-
fubence incerval, Differences were sigificant of the P« (00009 confidenes fnterval for boeth the sliam-lo-
fected cantrd ELLHIp and the 11 wilreaied mmares Foaling duta dor tregted andl ontrented mares are
preseored in Takle 1

Table 1. Foaling rates Far reatdd and unsfreated maoses for pre-engarment ang posc-ireasment fears
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L3 the (4 mares given a booster inovubarion, one = pregaant {7, 1% Of the 12 manes eriginally in-
aculabod Ay 198E bul ghven oo biooster naculation in 1989, Door (3% are pregmant, OF the six gontml
mares recsiviog sham inoculations and an sddiionsl 16 zecualily inalune uniéated marnes, 30T and
A1 TE, respeactively, are presnnnd, The differences between she foaling race for the rreated wmares, tie
slx aluant Infected wases and the 16 wibreated mares gre deificant ot the P < 0.0 gnd P 0,008 con-
fidenics Intervals, respectively, Data for the booster mocubalion experoment are presened in Tishle 2.

Takie?, Pregmicey Rales for Bovsver lzovolated, Conerol, and Untredted Dfares

Trvatenomil M Fregnancy Rates

cirnup Felarss (based ooy nriceary B aekl iP00)
Hagtis 4 172055

el & AT

Unirested 15 i e e

A total of three afiseossss wone abseg ved smueyg Lhe 26 treaied horses, The abscesses nppewred at the
site of injection about two daya afier the third reatmcor, were abowt 10—23 nm i dlameter, and drain.
2 frismm six w nioe dayy afler trextment. Compbste beating bod occarred within 14 doys followine trear-
[Fil=r L

Disgussion

The suceess af tee FEF vaceine tn suppresalog ferility ameag U Asaleagde mams o based on ity
ability bocinhibic fertilization o7 possibly Doplagtacion (Sacco of al. 1984), Tle PEP conalsts of hiee
ﬂytnplul.r_'il:lh. Cine ol these, A3, % the receptor molscule for sperm surface molecoles (Fioswax and
Wiasserdaos 19850 Antbodizs mised apalnst AR ame thought to ook tie spera seosptor sites an the
crjuine. Fonn pellucity, probahhy by steric hindmnes of sperm-recepior nmachment (SEIw=eR ot al, 1984,
terby proweatbivg fetllizativn., The fesills of pregnancy iedine suogeest, bul do nos prove, that PEP im-
munization of mares results in o failure (o concclve, Urinary E O cowociiintions. am aot diagnostically
el pnlil diy 35 of pregmancy and earfier pregnanciss canmat be detesisd in this nén-invasive manner,
tlesalone the elfects of PP bnmunisadion upon very earky pregmancies commidt b2 evalnaisd,
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Tovx muaol questions 1o be anawered by this study were wherther the immumasuppressson which nod-
mully accomponiss preguancy would imterfere with the effectiveness af the antiferility effois of the vac-
el and whether the pregnoncies nderway ot the time of imironization would be gaccessfil and che
fopls healihy, These are imporkil considerstions. sinee {lie use of this vaccine for the monagemedt of
exolic equlds such s the Preewalski Horse will often include pregrant mascs omong the teated animals,
Prograney did not alter antifertility effivacy of the yaedne nor was the normal progres of ‘pregnancies
ar the headth of the foaks; hased op obscrvasion, affectad be the vcdne

A pditlenim o e inoculations is Teguired i lorses in order to i antlbods ticers sullbedently bizh
lo provide contraceptson for six 1o nine montlss The schedole of Inomikncions in this study wis hosed
on the spaciug of inacaintions bt a provious study with borses (Lo et b (984 and the hreediog aod
fraling activity patterns fos the Assetesmpue horses, which peak in Apell, Moy and June (kereeg and
Hover 1984}, The fis inoculotion cawses antigen recognition and fempority fucreasss in antibody
titers, Thi seoond inooulntion cansss Increased titers which last nine mesiths 108 wear ardd each sabee-
guent nocolatisn increases the diratisn ol elevated ticers. The elisloe of Freumd's Comglets Adimmam
for the first inecilatlon and Freand's lneomplete Adjuvant for the second and third inochlation was
alse hased on The work of Lic el sli (1985, While culy three abscesses wire poted in this swady, the
evaluation of other adiuvanis which mme less likely 10 causs phiscesses i@ an lmportynt direcsbon for futare
research and is already under investigation in a onmber of olher Ehomianes.

A mjor advaniages of the PEP vaocine is the sl aquesas volume which Facilitres ndminzsiration
hy el Remote-delivery elinlostes the need to capture the mire and L consequent pessibiiisy of in-
july. Another advantage is the reversibility of the vacring’s contraceptive sfiects, Earlier studies with
coptive hordes (Lo et al, 1989) demonstratedd thal teated mares which fatled 1o conegive after P treat-
shersl became pregrand the following vear, This reult is cormboriiod Ia the present sludy by the resurn
0 normel pregnancy rares ameng PAM-Laated meres.

Despite the remrn of nosmal Gadlity coserved Lo date, the tong-term offeocts of chromic FEF Im-
munacontracepdion are ool defined at present. 1o some species, such ae the rabbit (WD of al, 1581),
dop (ams-Brown el at, 1983), and the laboon (Dosnaer e al 1980 some data seggdst that the an-
tibiody respotse of the treated animal includes not anly offects on the malure ovim Tt nkso i OOCYLEE
el oihier owsrinn tssaes, with resulting changes In estradiol and. progesterone secretion, Thess effects
have ot besn demonstrated in hosses thos far or most of the non-human pringles which have bean
stizdied. Hiztelopical studies af ovaries from enpeive PEP-Treated horsee reveabed no chenees three years
aflet Leatment, and plasma pragesterone vakwes during trentrent were consistent with piormal cyehicity
(Lt et i, 1989). We-are currently conduacting & stmdy of the leng-term effecs of Ul vaacine on avfian
fanction amcng Assareague iand mares which are pow in their third sear of treatment,

Pehavioesl integrity of treated animals is important, pacicularly in the case of the Preewaledd forse,
whize amimals houssd in 2008 ore often the focus of behaviorad stody. In rhe Assaleague stady, hands
with frested nuékes remained mlacl daring the 18 monlls foliowing wacciae administmtion with only
theee mares maving in new bands, This ncidence of ewchangs of mars berween hands is within normnt
llmnirs for the Assateagne hord, Since PER contraception is directed af fereiliation and ts non-harmonal,
behavieral sbde-cfiects are unlikily,

Iheee resnlts sugeest thar PEP immunocostracepsion misy be nseful in the miiapeanznt of the
Przewnleki Florse. Lo coopermrion with D WatrracT ZodERMans, of the Colopne Zoo, we have in-
itinined a sotat] study of the eificacy of this suedne in 1wo Przewnlski mares bearing the St alkzle,
I addition to evalnating (bt efficacy of the contiaocptive sfiects, we are also maonritaring ovarian func-
thon In thess mares by means of urivary steroid metabolies,
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