IMMUNOCONTRACEPTION IN FERAL HORSES: ONE INOCULATION
PROVIDES ONE YEAR OF INFERTILITY
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Tl potential use of contraception W provide o fooculations e L oonds, Thus, a Lanjection we

wale o cost-cfinctye maans of repnlating el
hopde: popalatons has been ander fuvestigbon
{24 veand {Tarner and 'I'-'.i.r'I-:Ful.lﬁ.-::l-: 19819, The
auoargest chndidare from thess investigaions s o
FZP saceing firdt rested in the hoode b Liu el al
(1RO, Thie yaecine igspseirs fo el L stizribatlisg

ant-PEFR anthodies thar hingd vy the surbne ol

the cvmiared ST p-'rn'-.-n'l:in“ spero wiachoen
fLma eral, THEGE:

T imidial sradbes; o waccinagion pootocol of 3
AEaATie incenleonm aboot oot dpart has
wielded revendhle interiliy fog 1 LllL"tlJll]ﬁ LT TR
i a bt ol h‘r.i-l'l:jEH. i:u:llu.iiug_ Trorees (L &t
al; 1989, Kickparrick e al, 19900, Luios 1 gl
sent Torner et oals 1996), white-tailed déer
[ Citgocstiony piminnones Tormer ulal 19921, and
African rlrphaml. [ fnmdvmba - afninesa Faaicr-
Hoshen ar al. 1997 However, It s imprdcuical
eranamically and sraegicadby inowildlife manage-
miene i arcess Eree-romning apeddes o 2 separate
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edpie edfacti foe o budaiosgs of | vear s needed,

Terwarel it god we have puarsned the wse of
ptalyuvezs Lo dielay the relesse of pporrion of the
vinprinee as a-mimic of the second injectinn. This
soethiodology Inveles forming o homngemms
misiuie of  Dbldacrive  ingradients with o
biodegradable, nonwxic lacrideglyoolice poly-
wwor b Uee Foin ol mibarvspherss (Eldridge et al,
RS Wang et al, 1990 Uipon intaanoscolse
||;|_'r¢|;|:||:||'| and caotct with desae foaids, the |.ll'.l|.:|--
el mareri] erodes and relaiaes e bicactye
contents {Wang et al. 1391],

Preliminary assessment of seeeral conialbed-
release preparatians in vien reveulid conthinois
release wirh prearer amounds celeased  ar the
beginming and end o the reless peasd (D
Elariagan, Universiry of Towa, persomal conosunl-
cationy. We sabseguently wsted 1ol Besd oon-
trollerkrelease prepoasbone ol lxedde-glvendie
microspherss i efeciog FAE vaccine infree
goaming Fersl hooses: (lbeoer oL =1 I E71"
Mihemghon single mjeeton copmining FEE
mmicrnsphieres was mscciated wits rediced Fernling
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it wak less elfeciive Uian 2 Aupairite inteulatinns
Akl waas ol tvoie cliecive than o \.'irrgh-: injm_'ri-'}'r:-
withoul miemspliere,

Ihe prierospheres nsed in this smady did - not
contin adjant. Tneorporatioan of adjovial b
prkvmer micsnepiieres cequiies thal tie adjurvin
he watersniihle, Acarbomer (Carboped 934, 5,1
Cesntliich, Clovelaod, Ofdo, LSAY s gredoshy
hecn vsod as 4 watersolabile sdjuwsene in pags (S
[ Ceikalanci coal, POSE o dnin etfertive mg an
acliuvand foe "1 in rzising serym and-FEF riicos
it labaratore stuckies wirh mbhis [ Ovetiofars
cinorttes Frive 1097

W report the feld test ol o Enccubation can-
rracepive vaccine on forl biosses, Spocitically
we pested (L) the effecriscnes ol ndorsplisses
tommnlared for boles-elease (ratun dao contin
upiereleases characteristios and (23 e eHecy of
combining PEF scvssphieres and  Carbopatr®
adjurans microsphuies e d sngle injection. We
Bvputhisized it ithese coneditions would closely
reneanlale o second i.|1jﬂr.|'i-:m rfvaceine and sold
;-tl.'ili iatertiliey simmilar e thar ahtafned wirh 2 s
alicle inesculboes:

STULY AHEA

Theestudy arew, Nevada Wald Tlore Bange,
chcsbgiss abooe 2850 kain® i sowhorentrl
Minmda cerbered ol 37740 laimde pnd 1167 400
:nngihuil- ingicde the Mellis A Forge Basc cone
plex. Flevarions ranged from [ Z61 w2493 o1
Veypemadinm an the pormon of the s moest v
by experimental horses was composed Lasely ol
Black-brush ¢ Codgegrne romeasssimud sl sage liush
CArTewiiag s ) corninnitcs,  Larasses conmunomly
ased b horses n these commanitios aie Toeliu
rle prass { Clevcusbery dbpmenedden, gallet (Hifasa
s, annd desent needlegiss | it spodua),
Averuge ansuad prechpitation (U89 was 4 om
il IO e elessariomm, | Water wis asnilzhle from
several prrmanenie springs in the sody area, D
img rhe soady peviol =900 ol the obseranions
were made o oan arca <1000 koe, Because
dionghe bad liosed watcr-site avatlabilive  The
sty teg wis adminksiered by the Lag Yegas dis
erice o the Tharean of Tand Ma MG (TN,
Urvirec-Srares Departmene of the Inreriar

METHODOS

Harse Populalion

[he sy anen jwas ibabiacd by alsoat 1500
bicrracs witlva barees bagel social seocoae {Tormes
eral 198} .Thﬁrﬁﬂr 15ERY, We =|1l1ir:4;|:i1.'r.l:.r".ti.mptﬂ|.
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the physical condibon of maces oclucded n the
ll.'l.:ll:l:r' in e Cagral oo e inesclation and @ rhe
ficlid l.|.'|.|.|l.u;.'1 subreguent nhsersatnns .'-u:l_'mﬁiju__!
s e comeition seale (I=10 developed by Hew-
tvke Elal, (FERL. Initial mare conditon rasged
fmm poor {23 o good {6, Condidon-2 mares
womprset C30% ol those eaied, aod e conddi
nn-1 mares were doatcd,  Moose of she mares
deceriorated i codiditon s the shedy anid
many impresed @i a veault of beter mnge condi-
on alwer i fingary 1996 remcwal of sevecal -
ebiied lovsis from this range

PZP Vacoine Emulsion Preparation

Ve prepared PEF from pocolone ovackes (Lo eo
alo R4, The nem-microesphers pocien ol e
vicine eonsisted of a0 coulsion of 05%cc FUA
with 67 P PEM {Carmop A or 65 g 2P + 10 oy
VAR [Groun B 5o phosphate butber sohs
dian, We ernalzilicd PEP st FLA tur e secozid
mjection, We prepaed U senlsion, 8 dnses ar
a e, witlin 24 loe of ihjecticn, osing 2 Moo
plass ssvinges Joined with o plustic connector
Afrer PO prlusger atrirhis we lsnded the emalsion
into bce plastc syvinges for bpecuioa svia an 15
gnge L -oow needic, WC prewashed the needle
and imjectlon site with 7% cibsood, The emol
sion was kepr chilled buy was Laswswarmed prioe
LE R e mp LR ]

Micresphare Preparation

L aulersphieres were W 1R em in diamersr
anek commgmaed. of bioerodable IneAde and g'l'!.h:nl-
icke pobaners, They were [lrrl:'m.re:ﬂ 11l:.ing ERRnn e
prvaion meEthod -;_‘-'l-"ang Eal 1997, P‘;'n_iwl:{'d
releess  raies ere v he i.'.h.'lr;u':ﬂ'i‘mﬂ-h? T
pieial relesse, wich mnst relesse afier week 4
Wiz et al, 1990, 1991 In vidro esting of
microsphers release chavacteristios was per-
toimed prioe e bale PEP-CAR incodpacalion
veing a Solid-Fhase Proebn Assey (GPA) (Sulier et
al, 15Xy andd 4 modalied  enesme-lnkerl
i nes e awgay (ELESA) e mesasare A
velcase Dot incuks o ceedim Bom nvicros
pheres This SEA ELESA wobuioguee ased allinbiy
hinzsinylarion of aoming geovps found Lo prorciog
with hl:l'mrqur:n: 'hlnrl'i'ng afl enrvme-laheled
aviclin fevr dletsetiom, I'bmnﬁﬁrnﬁnn wits haeesd o
thet npical densine nf each sample upon reaction
wirth a color sbsrmtes, A SLER g doss of PEP
mdonpated weo 1 omg ol mecimphores was
placed o each of 5 moleculasseve capmilbes
Ablillipoe, Bedfind, Masaachisoms, LSA ) which
permitted passage of released IR bur not
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mirrrspheres. The capuules were iniwhared sep-
arittely with  gentie shaking (I hack-{orth
meHinrs sech i 3Ahml brcterinstatic PES ap 3779
Lo d moasihse By 3 cfia 100 pl ol the sulubion
witsd Temoeet anl sl for 1A

The ntdo of mieed CAR-PEF pocsspheces in
the mednum for wrine i11jr.-.'.|'in:1 wiar 321, The
arTage F7FP comrent af Fi-'f'P‘-rA:unr.'l':ni:ng e
1p-!1-r.n-.!-1-m:-i 0.5%; el the H:'l.'ﬂr.ﬂl_{t'! AR comtent
i ﬁ.“LR,—rnth'ilﬂng mirrn'r.]'uhﬁrr-.q was 2.0 The
rela=ise of CAR frem mii.'.l'mqahnrr.: wWas TR THER
sarecl. ] Lmvever, release charscmerisbes were e
'|'II"|.':|.‘1'| i b il by AT st the r:u:m:l:rrl-:r:n skl
the grenter Innding peroentge of AR micros-
phreres wies expected o viell sppe CAR relese
immediptely after njection (Wing et ol 1950],

Accassing, Hardling, and Inoculating Horses

The BIM marhered horses by helicopiern, par
mirritti imjectinn by hind. We chase this methocd
hecmme access b the horses wiss possible as o part
ol sefreduled poaendup bor e BLM Bomae adog-
Lot prossrans, Botwecin 3 o 9 Jaoraey 1986 1he
BLAM cathercd - abour 00 lorses by hellooprer
it poctable copials.  With oo assissanee, the
BIM {13 .,L'par'.qll,'d. the gr.r]:.r—'rrd arallione s
mares. (4 moverd them :_ingﬁl.' I'hr'-r.-l:lgh 2 chire;
M estimated ajre thrnezh denrition and ]1hl.n|i'.|::|}
romdiricn, (4) e Tt |'|ne:-|'|h'.-'l:|rri|:: .‘iu'rp
g;l:..'l:ﬂt [Miles [abompoies, Shuwnee Misaon.
Bansas, USA) injecion: iminumiscnlariy and 05)
permanerty marked 267 healthy mianes =1 e
it i wiath coesecusive nuemisees by frecee-biraocd-
iy Ll Drogeds were located o e ugpes lel
hip, were HEom in beight amd wese peadalde
Frevin i belieopier wod tercgdea spotidi scope
at =5 dsbanee ai Uee o,

In s lezal borse berds  dcproduactlen s
reedleesd in mares 220 vears old. . Honvever data
for Mellls (SWHRYD hovsce from prioe vedms
sheowid [ernlicy rates o ouares aged 10-20 witre
siilar g0 sheae rates: in mares =300 {Rorean: of
Land Managemens, wipahlished daz), Thiss, we
s inied aued =20 which aleo were in eondi-
e =3 W baundinkecied bstiamesenlacly | eoal
bresily propaset covadsion of balfored PEF=adju-
vantduto e Tt ghid s ouehe, with o withont an
pccotn pEnybig ijection o micrephenes (in 2 on
ol [ agueous CARY and we phonigraphed each
isprked mie. The BLM maimcained mares-nine
schduled for a later injectinh in rhe poctahle
cofeals on grass=hay aasd warey ad e <4 dea
aintd] teer released teea inds die rmoge area froom
which they bk Bévn gatheved  Belooes rilease,
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e LM sepamited the mares and their frals anrd
refitizier the fonls for adophon. They sepanted
anpres sehedubed Gor the moslslsee: indectbog
prodoced from their foods aned mansporied Uawese
aeiiresd b ik i e Pabeamanes Valley BLM coa-
rad Bacilie: LPoe BEM psainmmined diese anooes,
wnder ahservation, For 73017 daws onoe grass-hicy
and water (ad Hbinmm o diee unil we el i
o T7P injﬂ-l’.l'in:ll'l. CPETFIAY, The BLM then
retureed the mares rorheiv hiosme rengge areand
rielezised them, Menters of e spne bioem
Faaniel, Fm'.'i.-:mdh'mu:lml:l with o spe-color greis:
'|'.||::||.1:i]. were released Mnrether Within 24 b el
thee relese, tepresenmtives of e BLM o Ui
reseimeh e surveyed Uae sy e by foehi-
copter o determineg the well being aod depersal
ol the miares.

Pregnancy Testng by Fecal Sterid Analysis

Ir e whehe sre, st Foaliog ocowrd o gl
arel Blay, wnd breeding is ucecanmon wlier od-
June. Pregoamcy can be o detecied veliably with
fecal mnalysis within 80 £ of conceprion (Kirk-
pateick epal 19208 Wesampled mare: for preg-
nanoyoderecton in Gl 1995 o determmine meas
ment effircary. Bepieen mid September . and
mad kel 190G, we ohserved inares Foedefeca:
Hon ising: binocolacs orid . Z-HEK spoding
aropes, W ensared that each simple ullesied
wini from the cdlesived poare by padving obsesvors
such thad 1 persoo asaincained siow ol the saaple
arerizils Uk seope while hand-abrialiog the vehen
walmerver W e sample.  Booany caac where the
locatfon oo sprecilickiy ol the sumple was i quos
tor, none wis collecied, Vo colbecued @ freshly
diopped. Fecal Balls dna-sealable plasic bag,
Fabsetind -ty and stoped doi bee veri e coald e
placed inp freezer [within 72 hr).  We deter.
mined PTEFTENCE in #ach :a1r.|1.'|:-|i: Vi [EEsSUDE-
ment of rstrnne sufface (1) and immoundaean
v progestarone mietahalites (IPAG) by ELISA
I:F':'ir'k]mn'iuk et al 1983185, The combdaned meda
aires hanie PR 290G accunibe in ey
-;:!i:a-gn::.:i,a it several s.]_'nw-.'lrs [Ramsley amrd | Kirk:
|'_|.'-|.|:|-'|r'|-c 10 5, inrh:lr]i.ng; the feml horse, We cion
siclered @ mare pregRATE whesn ymlnes for a ghen
.5.1111p-]r' e TG =] RS0 pg.-"p; wek feces ancd 10
w2k ng.r"p; el frons.

Foal Gourts

The prPREnCE oot s Foatl widh ierarked s was
Aetermimes h*r gﬂ:-l:lnrl pheematinns in Mhs anel
Uietedbe=r 1955 and 1957, We also coonied Fxals
among-intreared, wnmarked mares in Chetebar
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Toas and 1997, Amone anmackod  mance  owe
awrided doable comniing by restiiclng due o
Fer off mares included booa count so those desa
came B0 A sngle water sie we ©daslighl peaisl,
Uhnssial droug b cotelitions ensured e aons
berwof lorses coming mosster on o single dh,
HART I.-i:-.n|_.|; cliskrnces Fromm waber o feerd ensomrend
that hosses did e visicwater maore than once pET
cire, We verfied which foal was with whirh mare
e s srrvevs by observing the horses unil
U fugel cheardy assenpizsbied wach o |:|;.i-.'|-11. FILirs h:,-in
1'E"|1-E:I.1.|!'!I'.| 'pn:h:l-:imirg.' iy her ..'I.1:|ri|1g g'm:rj'rtg il
treedling anior by nl:r!.'iang fromeher

Exparimental Design and Analyais

The saudy cxaeued the socdeciabiy elfecive-
ness across | preoding season of 2 sepaete o
ilateons of PEP vaocine v thie siagde dnjecton of
PEP sacrbne with coueolled-noleass coanpoienis,
The [ial bajoctos ol swccise wlwuys conboned
FOA amd Use secoind injecion contined FLA,
Wt mandondy sessipieed ooares e 2 besdesend gomaps
cumaeistingy of {13 2 sepuncte inoculatons, 1317
!L:.]:.‘.’l i, oo w.-::-l:in_r 1:nn|:|."|ning Frecwd's nrljl:l
vl andd natee PEF (0= 5515 (3 2 inocolacions
of wnccing, 1317 days apack, conmining  com-
tined Freand's and CAR adjovans and natns
PEF {a= 6l and (3] | injectlon of vaccioe oo
gisfing of Freamid's sdjuvant and mogive PEP, with
coincident, same-sine injection of o mix ol con-
trolled-reledse PEF miceoapheres and cosuolled
relesse CAR microdpheres £a= 1120, Comwacep-
e trepment was adiminiscred fn Janoary 195,
Baseline oo veatment clfect) Temiliy mswes wers
sheterrmined by counting ol 4o May and Ocon
ber 19 Treatment eflectivensse was darer
mined by collecting fresh froes for pregmancy
1'-.=.:ri11|:_l; i Chkoboeheer 1990 andd b d.-.-r.-1:|n1ir||_'_r| ferals in
Mavand COxtoder 1990 and 19587 In sddiGnn
rnmpﬁring prefreanmnent with measmient in #ach
PRI, W rnm'p.aa'rrl ol cosmes e createed andd
unrreated mares an 199 mad 19T We consd-
cred @ marc to be saccesalal reproducovely of she
bl pesaltbve Tog piceisaney andion lad a Loal.

Wlicre appropelaic, we prosent data as £+ SE,
Wi cmploged Student’s fres (or aratsucal anale
alg ol feval data, We deteroined posathle groug
e ety dunuon s piouetise suecss Yaldh nsing a
Thakay-typee o comszarson st for propoticn:
and himemial probabibioe diserbotion G 19847,

RESLULTS

Mk ohiaimed froemcin viee oeoalsaiion of PEP
mieroapleres (B, 0 showed that <#% of the
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Fig 1 Meacadgs relasss pallain o v fored deriml ) sopa-
ek pogbeied Bebdeghoolce (G68:38 mlc) microsiewes
papdplres onlairing 50 50 porcing zonn pelocids por sop-
ukshon. Each miorosphone popuation cxbisiod 1 mafor pois
reinase (viskds © tha meerage showrd doring the Inchadion.

TP was peleased okl abouy £ oonilss, whens o
sengJ-:. hl:llc'l.bi-[:.'pl."' rebease event eeedsred dgeer i
pertod of 3-0 dass for a gl sel ol micros
pheres. Each ol e 3 nusjur peaks {Fig, 15 s the
pefease froam § oof i 3 sews of micompherss
Rlesmed ameuns were fom 27 w0 L3 gresier
g elease pernds than in quiescent peri-
acls. The vstal wincbiwe in which releass coomrred
for the 3 sets of rrL'ir'rnnp'hr-'rH tesrerd was 10 ﬂa:;:\.
The imerrml berween the pelease oient for sor |
anrd 521 2 was 12 ﬂn.:p., and thie inneel r,.:::p-a_'rarj_ng
wat T oamrl set 3 wae 24 s,

'I‘.n:lring' I3 17 r].'|:;r-. o -l'.:IFH'i'l.ﬂr!.' ancdar the rime
uf their telease, none of the ]-'injrrfsnn TATES
4= | 53) showed nhscesses, hone af the mares
abserved in the Geld thereattor showed injocnion-
s ks, swgpesing Uvae alacesses hod ol
cocaired. Following the reabinent ol ouaces i
JERRTRRE LY LG, seved e dhraviglil |.l|'E-.':.1iJ|:~d jan Mesarka
whrough 1957, Howeves: we observed Bl of the
207 marked ares betvwesn May 199 wnd Cheite
B 1990, | hias peickezldicstion sawe wis clearcly
aicdeed b tee dyoughe In 1 mssaoee covering <43
fur, =500 ol all macked timres sl o sinple
wileTiOg, site

."'.mnng 122 markesd mares, J0.3% PR [INEE
mancy il VEeE 1996, B5.6% were asseuen] by
ol connts (May and Cher 1997 and 24.3% were
watessedd by hoch methuis. Tn dhe 1996 Lresding
spakom, meproductzve socosss b 2-inje ceion e
wars L2 (wdthioot AR oed PILGE% fwich AR,
L bk pdcrospdiene gronp (008 DA% ol m@ines
wore veprodictively successiul (Table 1), Tneeame:
paring reproducive. soceess in 19906 (foals comn.
eniver]l hefors rearment’ aned 1997 Hfaals come
ceived] while weanment  aciive), the verall
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Taha 1. Efect ol 5 wiraees i porcrs oy pelusda (F2F)
conimcapive At on fadifly ol lerel mams im MNewada 1
A% g TEET

Treatman™ Mume  Nare
alsd sovoducivoy
succossut
FiRsmion 1 Injs:bon- 2 n n k=
FEPFCA PERFIA T B 22
PIPFCA s Cabopal™ FrPEW a7 5 YitE
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Table 2. Assoclattan ol dercdd malabcoliss avelzan bscal =am-
Flos coldechud In Sapdamber and Ciiaim: 1586 with the pros-
angs or g ol Mol he flosing summs: in lzml mams
1 Keraplls

_ Msistwlie concmpirtion”

Eql P
[ Wt vt ) gy e vt vk
Mam porcten i ¥ BE X SE
Witha ol 45 1 OETFE 134 Xis 142
Wl [ I e N | Sk B HTaE AT 0

* acjuvants wen Fraumis Grmgpmla Sdprsy (FCAL, Fre-
und's Incompkeds Al (F18], and Calbopnl micmsteess
comansd FEZP e CAR.

8 Merus whish wens ‘Tosted for cameie oollachor and obse
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