Technigues and Technalogy

Immunocontraception in Wild Horses: One Inoculation
Provides Two Years of Infertility
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Since the passage of the Free Roaming Wikd Hoe and
Buro Protectinn Ace in 1971, management of wild hoeses
(B caballys) on puebrlic lands has proven biologicilly and
politically challenging. Under its mulnpie-use mandate, the
Burdan of Land Muonagement (BLM) must maintain
healthy, vishle wild hossc hesds in 8 theiving ecologicsl
balapce with many competing wses, incuding wildlife,
livesrnck, and other commercial and nareational activities.
Wirh lethal heorse population sonresl being iliegal and
broadly unucoeptable to the pubbc, the BLM has relied
prim.'.-lin.u:.l on Earhering, ﬂmtl-'d'.intl;. ard B.d-I}p'l.'irlg wkd
horses g0 control their mumbers on the mnge. Howeves,
the supply of wild horses has markedly soceeded 2doption
demand, forcing the BLM to bold horses in sanctanies and
athes long-term holding Gacilicies, primarily ar taxpayer
EHEFE“":.

Ter help reduce populstion pressure on pablie lands and
the aduption program, the BLM has been SUPPLTRnE ot
COTET ML research since the 1970 (Firkpatrick 2005
The use of porcine zona pelluddu (PZP] immunicantra-
ception for the purpase of sl mud cost-effectiie repulation
of frec-roaming willd horse popalafions has beea ander
investigation since 1968 (Tumer and Kwkpatrick 1991,
Porcine zons pellocds vaccine use in the home was first
reported by Liv e al. {1989). Uhe vaccine sppeass to act by
stimulating anti- PZF anribodies that bind to the serfuos of
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the cvulited eg, preventing sperm attachmene (Lo et al
10E9),

Tn inidal stadies, 2 waconation protocol of 2=} sepurute
inomalarions about 1 menth apart viclded reversible
infertilicy for nne hreeding seascn in & number of species
ncluding horses (Liv et al. 1989, Kitkparrick et al. 1555,
burros {Equur asnus, Tucner ot ul, 1996}, white-tailed deer
(Odiaraifens vengimianus, Tumer et al, 1992}, and African
elephanes {Levadontr gfioenn Fayrer-Flosken et ol 19977,
However, for managing free-ranging wildlife a T-imjection
vaccine effective fog 1-3 yanms 15 desirabde.

e ap:p:n:n-ach o 3 nne-lnjection, mulfipbe-year vaosine ks
ter mirmie the effects of booster mjections by incorporasng
waccine nto controlled-release polymers. This methodalogy
has involved forming a homogenoas mixtune of biosctive
ingrredients with a biodegradable, nontoxic lactide-plveolide
polyreer in the form of microspheres (Eldndge co al. 1984,
Wang ot al, 1990). Upon intramuscalar njection and
contact with tiseue Hoids, the polpmer mazenal gradually
erodes and relesses the bicactive contents- (Wang et al,
19413,

In previous smdies with free-roaming wild horses, o siiggle
injection contsining primer PZP sdjuvant and booster PAP
(s adjuvant) in controlled-felease preparations of lactide-
plvcolide micraspheres sedoced ferrlity bt was loss effective
ehan I separare inoculutions (Turner et al, 1997). Since an
important function of sdjovant 3% 1o enhence immuno-



recopgnition of antigen and consequent antitody procduction,
e expected that adfpvant presence in the controlled-release
component of the vaccine would bovst the effectivenses of
this component. In 4 sobseguent study, a vaocine prepars-
tin in which @ carbomer adjuvant was added o the PZP-
containing polymer microspherss proved w cffective as 2
separate injections of PZP adanant (Turner et al 2000},
Further refinement of mntrolled-relezse comprnents led o
replacement of pradusl-release pobrmer micraspheres with
bolis-release pofpmer mini-ruds (pellers] in the T-injection,
1-year vaccine {Tumer et al. 2002). We hypotheszed that
these conditions would resemble multiple, separdte fnjec-
fiore ol vaccine and wonald _'I|-1EiIJ iui:.‘:ﬁj.-l.'l.}' similar o fht
ohtmined with multiple booster moculation:,

Chir present objective was to test the etoctivencss of o
presumptive J-year PAF vaccing that unlized a controlicd
rebease PEP aifjuvant cuniponeat to provide multple bolss
febease booster events.

STUDY AREA

The: study arex was port of the Clan Alpine Herd
Management Asea in ceneral Nevada, USA, and comprised
about TRO00 km® cencered at 39732°N latitude and
117°55"W longatade. Elevations ranged from 1500 m m
3,066 m, Vepetution on the partion of the range mose naed
by grudy horses was composed largely of sagebrush
{Artemiria sp.) commumtics, with pinpon pine (P safudir}
and Juniper { fumigerss wp.) ocourring st higher elevations.
Grasses commonly itilized by hogses in these commusnities
were Indian rige gruss (Ackmatbernm bymensider), pallots
[ Plesrapdai fopsesie), und desert needleprass (Aobratberum
specioane). Average anmizal precipitation (0002004 s
<22 e gk 2000 m elevation. Warer waz availabile from
several pesanent springs in the study area. During the
sty period, we made =80% of the obacrvations by aerial
and ground surveys in 4 distmct areas comprising =<25,000
kem® aneh fivored by the horses due to feed and water
avmilahility. The Carson Ciry (Nevada) Distrier of the
Burean of Land Management {BLM), United States
Diepurtrrent of luterior administered the smdy ares,

METHODS

Eoperimedtal Deaipn

The srudy examined the antferality efectivencss and
longevity of a-single-injoction. PET vaccine containing a
controlled-release component exhibicing several release
windows. Every vaccine meatment contained an emulsion
of nepenus PZP, Freand's Complete Adjuvant (FCA} and s
rontrolled-release  component contuining PZP and the
grponin adfuvant (5-21 We applied COBETACEDLIVE frest-
ment in the field (Jan 20000 after we mndomly assigned
=200 captured ndule wild fernales to 0 vaoane treatment
Eriup [ =96} or o an nntreted contoal groap {(a = 1000,
We did oot include a sham vontrol groop becanse we have
previously shown (Turaer et al. 1997) dhat wild fermales
caproced, handled, and given a placebs mjection exhibited
fertifity rates that did not differ from those of untresed

femates ot {Eapm:n-:ll We canrmated Fui‘l'mf:r' fabi i the
shecnee of contraceptive effects from foal counts made
AETICOE treated and vntrexted fensales in May and Octolor ol
2000 (ie., foals bom to both were conceives! belose
treatment in Jan 2000). We determined the effectivencs:
und duration of trestment by asscssing meproduction via
prownd and aerial foal counts and fecal-hormeone pregnumncy
tests A variows fimes acress the period from summn 200G
through watumn 2004, We conmidered u fenale o have
anccessfil reproduction i she tested positve for pregmancy
or was observed witdy her Foal or both.

Heovse population—We performed this study undes
auspices of Animal Care and Use protocal (no. 100742) of
thee Medical Uniwersity of Ohio and the standard wmmal
rrunageenent peactices of the Bureau of Land Managerment.
The study area was inhabited by shout 500 horses with
hnr.:m-h'.md. social BLTUCDOrE I:T'm‘nEr et oul. 3981, BC:TE-EF
19850, The peak brveding period was May and June, and the
peak foaling period was Apsil and May. We estimated the
physical condition of femades in the coral prioe to
inoculation snd in the Aeld during subsequent obsenations
using the condition seale {1-10) developed by Henneke oo
al. (1983}, loical female condition ranged from fair {3) o
good (6. Condicion-3 fermales .:m'tlp:rj.sa:d =314 of those
treuted. None of the fermales appeared to detenorete m
condition ackese the study and many apparentdy improved,
possibly due to lncreased feed availability sfter & January
HH0 permanent remesal of 233 (329 inidally removed, 96
returmed to munge) horses from the range.

Because BLM selective removal polides o place at the
time dictuted the temoval of all fernabes undee 10 years of
age, all fernales receiving rreatment were =10 years of age.
Six treated fernales were aged =20 yeans. In sume wild horse
herds, reproduction may be reduced in females =20 yeare
ald {T, Pogacnils, BLM Wild [Homse and Burro Program
Eles, unpublished data). However, data for the Nevada Wild
Horse Range in cenmul Mevada, where female physical
condition was generally infodor to the Clan Alpine heed,
shovred ferrilicy mtes in females aged 10-20 were similar to
these rates in females =20 (Tusnee et abi 20000,

PZP varine emultion preparattan.—We prepared PEP
froml . pusciise OUAKies ak previsusly described (Tan et al
1929}, The primer portion af the vaccine consisted of 4
emulaan ol 0.5 oo FUA with &5 per PLP in 0.5 co phasphate
hatfer wmiluton []_-'_['I.S:I. Wi prc:'[ﬂl‘ﬂ-i the croalsson, ¥ dosess ar
a time wirhin 24 s of injection oxing ¥0-cc glass syringes
joined with g plestic connector. Atter 100 plunger strokes,
we loaded the emulhion ints 1o 'pla-_ll'll.'. R_l.'r]ﬂg_"'.- foe
injection via 4 1d-gange, 3.7-cm needle. We prewashed the
peedle {oew pesdle ench njection) and rhe injection &tz
with 70% ethamol. The emubion was kept chilled, bue we
hand-warmed 1t prior o injectinn,

(aneralisd-reloase pellel proparation—We prepared the
peliers by o hest—ectrusion provess emploving o Uhynisco
extrader {Dyniscn, Momantown, PA), The pellets comtated
of hophiliaed PZP and Q5-21 (s wte-soluble sspomin
adjwvant) matrized in homogenous Iatide and glycolide



Talble 1, Folvmer r-ellu encau iz aind vt bolug coofoolled-neleess dharpctesisnics for porcine sone pellucida (P veccize used in formale wild homses
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* Luzide |_1-nd & & mixrire of dextro- and leve-cocacory Sorms.
U L35-21 40w warsr-snlohls sapEETm -.ll.|_|l|'\-urlr

polymers. Peller peepararion and release characeetistics (T shle
1 are sumemadzed below. We segalated the delay period for
release of sctive ingredienrs oo pellees by abedong the rario of
lactide o gl'ruh]id.c Wi chose to pelease windows at
.J.]:!].'ll:u.'r.i.nul:ld.rl.' 1 muontth und 3 months to moane o socdnd
end thipd Enocubstion, which Tad vielded effecrive cones

ception for one br-::dmg scason in an carlier study
'[K.l:l‘k].'l:.nnL'k et b, 190). Lalewise, we chinse o J.I:Iiﬂ":m:I'IILLb;'
T2—mnnth windgmy to mmee an ol booster inooulaten
shown previously to provide & second vear of contracepnon
{Kirkparrick ez al 1992} We exnuded petlets from a melted
{=%5" ) mivmure of lectide and ghyeolide coniming
micranized PZP and Q8-21. The crfindrical peliers, desizmed
to fit inside the barrel of the 14-pauee bvpodermic nesdle,
were approximarely 0.6 % 1.5 mm wirh an average weight of
7.5 . Pollers wiere of 3 types (Table 1), and we determined
characteristics of PEP selease arseveral polymer raties in vitoo
Ty mizasuting PEP cmomunitions i the incubaton mediog
arriss Hme LLsing H =||1:|.|:'|1.l.ri.|:'|'|-1'_l.rp1'_ Eml;_gn'nz-l&nhd. LPITTHLET -
zrirnant AREEY (ELTISA}Y for PEP {Tumer ecal, 2002). The
wtm i.'.1'|"|l'i1'l'|l'll.'l1=I11‘ for . ETveT ;d]n'r cnnsisted of 3 e nf 37 G
bacteriostatic PBS — 1% horse semao geatly and continusnsly
shaken (2 back-and-forth motiona‘sec). Every 5-7 days for up
to 14 mioathe, we renoved the medinm for 2ssav and added 3
¢c of new medivim to che peller vial We performed the
ELISA on 100 pl of coch suuple of medivm,. We did ot
memsare the ndvase of 5-21 from pelles, However, we
epected relesse chamctarstics to be similarta PAT, based on
similar water solubility (O, Kensl, Antigemcs, Tnc., pessonal
commnication].

Avcersing  fendfing, and inecwlanisg o borsee—The
BLM gachersd hosses by helicopeer, which permitted
injection. by hand, We chose thiz method becavse accees
to thi horsies was posible os w pare of schedided coundup for
the BLM hoeae adoption propram. Bevween 2 Janoasy and 9
Junwary 2000, the BLM garhersd 329 hogses by helicopres
ko 5:-cu'l:u.i.~]|: ::|:-'rr..||].-1._ In e coreal 5}111::". I:'i."l.-:,. B 1-]
E]_'III.'I.I.I‘EIJ. the g‘uﬂwmﬂ raplis wnd fesmudes 2} mervell Bem
sngly theough o swock chote, 3) sstmated age throuph
dentition 2nd physical condirion, 4) gave a 1-cc prophytactic
Strepguard® (Miles Laboratordes, Shavmes Mission, K3
irpection intramuscalidy, end 5} permasently marked 96
heatthy Fermales =10 years of age warh consscutive mambers
by freeme-branding, The brands were Inented on the upper
lefr hip, were 8 em in heighr, and were readable from a

Foand rirgee are faeed an when =505 af ol PEF reewse nooonred durdng entiee 1o viom: inodacon period.

helicopter and through o spetting seope-at 500 m distance
on the ground.

We wed o jabstick o inject 1 o of freshly prepared
ersuliion of bullered PEP '.I.dju'r‘:.nt {ll‘]-&ulr:btli :.bl:‘&-'l.‘t:l 1t
the lefi glutens muscde and we dmulmpeously mpested 1-
u;ul:'LtLl._, J-cooath; and  12-oaonth Pﬂlﬁ:t&, whiieh wers
sogquesterod in the needle basrel. We stmined each needle
1:-1:-1-:°|:||:|_]|:|.'I.1|:||| = 1 ) ]‘:Iﬂlut d.nﬂ.wnr'r Three of the 96
delivenes |.11.' thus method FEiled, ond o thoss cses, we
deliversd the pellets by a second imjecnon asing PRS 1o
propel the pellets. We photographed cach marked fermale
priorto relegse, The BLM maintained all females (ereatad o
untreated} in portable Gotruls on grass—hay and water ad
lihitum for up to 4 days, and chen releassd them inro the
range area from which they had gathered them. Before
release, e BLM separated the femabes and cheir foals and
retuined the foals for eventual sdoprion. Within 24 hours of
the selekee, nipressotatives of the BLM surveyed the soudy
area by helicopeer ts degermmne dae birrses’ well-being. und
dispersal,

ngnm:q- .I'-,‘:l.f'l?:ll[:' .5!l_p_l1'|:'.r.u'." 5!'.:'m-.;.d' Emu'e_':.:sr'.r_—Tn the sl'ud.}'
area, most foaling occurs io April and My, and breeding is
uncommon after mid-fune. Pregnancy can be detecred
reliahly with fecal analysis within 80 daye postconception
{Birkpatrick eval. 1991}, We sampled fenvales for pregnancy
detection in autumm 2001 to detennine teatment efficacy
for yeur 3 aned to venfy foc thas berd the validity ol foal
comnts for essessing reproductive rates, as previooesly
reported for neher herds [Torner es al, 139, Tumes and
Mormisen 2001) Between mid-September and mid-Cieroher
of 200K, we obserred fematse for defecasion varg binoculars
and Hi-H spatong scapes. We tonke photopmphs of
nntreated females ar obseration when posible to enable
Later identification for foal presence or absence. We ensured
that each sample collected wa: from the desired female by
iring obeervers such that one peison maintined view of
the sample thivagh the seope while hand- of radio-signaling
the uther observer o the sample, I dve location or specificity
of the !'.:i.TrI.'FII.E WHE I quust'n::lrl_.we chick most el the :I.IJ'J'I::J].L
We collected 2 freshly dropped fecal balls a0 o sealable
plastic bag, lebeled 11, and stozed it on jce ! o ceasld he
placed in & freezer (within 72 hr). We determined pregnancy
i each swnple via measarement of estrone sulfate (E1C)
andd armmononenctive prigeesterone metalbolites I:'rf'dﬂll- 1.1:."
ELISA (Kiskpamck et af, 1997). The cmnbimned oeastns:



Fuhle 2. Assnzizrion of steraid merabolice levely in fecal sammgples callamed
wn- September aod Chetaler 2000 wich he preney of foale the @llowing
mmmmer i lemde wild hosges in Hm‘h. 1154

Fecal meanholite comcensration”

E L PdGT
F (s e wot wil {ng'g Fecms wes w1}
candinom n = 5E = BE
Weaiberar fral 24 3 x4 5453 £ VR
Wich foal 14 .8 & 9.0 Toieed = P30

Tnhle 3. Hormecalh desermimed pregnsncy races in che socoml peu of
srezitenr for Free-meming femake wilid horses in Nevada, D5A, gleen in
2000 ¢ dingle-injrctven e zone pellucids (PP} contraceptive veosing
il presunigsive E-vear duamtion

Toead mo, P, Mo.net  Prgmancy
Conditing F pregoant  pregnang e (%)
FEP-wemned” i 5 i+ T
Urtremted contrul 1| 11 LiF 55.0

= W o] B on _'|l.h'.hl.|] 2000 and weo inabiected feeals for PEEEDEIY

'F indluded frocee marked (& — 173 and wmnackid, tor uniquely
idmidiske (= 217, mdividuals

PR = prepome slfars PAE — immunemmctie pregranediol g
imidie;

 Walis wit e, wiibmt el were differene {a— 174 4 0010

have proven =93% securale In pregmancy disgnosls in
several species (Lasley and Kickpatrick 1991), induding the
wild horse, We considered o female pregnant whien values
for a given sample were E10 = 3.1 ng wet feces and 1Pl
= 2400 nifp wel feces

Bl comnte—1The presence of 2 Rl with a given
marked fermale wis deteemined by groum! oleervations n
Iy and Octoher of 2000-2004. We concurrentdy counted
toaks amnng untreated, unmarked femules, Double counti nix
of & given unmmacked fermale wae unlikely in the context of
unique color and marking pattecns across u given bassd of
horees. In questionshle caes, we compared cur lmmuniza
don-day photo-identification Hle with viden of tasget
fernales tuken during field mllections. We venfied which
foal wis with which female in ground surveys by obserang
the harses until ghe foal clearly evidenced associagon with a.
aiven femule by itx sepeated prosimity to Les during grazing
and mraveling ar by musing from her or both. We performesd
aerial counts of horses veing n Rell 47 (Fe Warch, TX) or
Hughes Jer Runger (Searde, WA) helicopter, with both
pilot and observer {1 or 2} having prior expenence in acrial
survey of horses. We eotablished maternity by appiving
mimiral pressure on & gives band of horses initially, which
- permitted foale to peir with mothers as the hand formed up
snil maved aveay from the helicopter. We spproached more
closely to permit reading of eeze: mark marmbers, and then
withdrew o permir reabservations of mother—fal pairngs.
We derermined relinbility of morher-foal pairing behavior
ust 4 bagls for contraceptive assessment to be =950 whea we
reidentified and veribed muarked fepmabes with ond withosr
fouln m ground surveys.

Sratitionl wralysis —Where uppropriate, we have pne—
sented ddutu 08 mean # smndard eror, We emploved
Srudent’s f~test for statistical analyss of fecal data. We
determined posible group diferences anwny weproductive
suecess Fates using a Tukey-tvpe multiple-comparisen test
fise proportions or a binomial probability distribuation [Py
Far 1984).

RESULTS

In vitro inenbagion of PZP-containing pellets vielded some
PEE pelease (=210% of total) in the first 10 J!D-:r'n. with o

prestege an Bepiamber and Oeteber 2000 We cnngidered 1 Bt he peegyiane
if Fecnl esfronn conipagahcs wens =30 ngfg aned immusonzacive pregnans-
izl !"I,II'III'IIIIlI.l.' was =3 A ng.-'g.

Bt gttt vematimed Al irvermemussuler Snjatinns-of liguid (TFAFY
Freuml's l_-\':llllrﬂlﬂt .|’|.ﬂ,l.['l'l'_'l1‘] ]:I'l'l.ls Jemimdled -teledse I_I'EEH-F {I"’..",H"ﬂlﬁ--ll
| & water-sckabas l?a]ll'l'l'[irl :Hl]unml.i‘ 1-muoaith, 3-mermiby, o 12-isoarth defoy

1 rkease !

detectuble release thereafter until a primary relese. ovent
(72-85%, of total release) for a iven peller. Considerable
variation ocevrresd in delay of release onser wmong pellets of
u given type (Table 13, Drrativn of release averaged 8 daye;
14 days, and 20 days for 1-muonth, 3 momth, and 12-1mnonth
pellets, respectively,

Among marked females, 18% (a 17) swere both
pregnancy tested [Oor 2000 and assessed by foul cownes
(May and Ocr 2002} Tn wddinon, among eniarked
{untreated) (emales chat were eniquely ideatifiable Crom
phetegraphe taken during fecal collections}, we amessad 21
individuals by both pregnancy test and foal presence of
absence, Thie, we asacesed 38 fernales both hoemonally snd
by foal observation (Tubles 2, 1), Averige values for E,C
aind PG wers 23-folid and 15.5-fold, respectively, greater
song females that produced foals than corresponding
valuen for these metsholites 1o females thar dad not produce
fuals (Table 21, For both steroids messured, the dversgs
vulue fos femalee thar did ]_:rtud.un:t foals ws-syrnilicanthy
preates {r = 2.74, P Q.01 } than for females that did not
produce foals. In the spring of Jx02, we wore able to locate
and reidentify 12 of the females chat had tested pregnancy-
positive and 8 of the temales thae had tested pregnancy-
neganve in Ootober 2001 We observed all 12 of the
presmancy-positives and 1 of the B pregnancy-negutives to
have a foal the following spring. Thus, diagnostic acourncy
of hormone versue obsenvasion-based feraliny sssessmiant
amnng these (emales was 19/20 (953%ul.

The percentages of eeproductive success in 2001 were
5.29% for reured i 53.6% for untreated feoabes (Table 4),
These rates in 2002 were 14.9% (meated) and 38.5%
{uncreated) by abservation, and 16.6% and 55.0%,
respectively, by pregnuscy est (Table 3}, Statistics applied
t observational Tates revealed 3 sipmifcant ditference
hetween treated and untreated averazes in both years
(A 2 =568, P2 00 2002 == 481, P 00001y
Table 43 Reproductive sacoess mtes o treated females
reenained 19.5% helow rates in untrested females in 2003,
but thia was not Spnificant (z = 1.15, P =10.252), In 2004,
reproductive SUCcess rates in treated aned untreated females
were nearly identical (Table 4). Among antreated females,



Tabde 4. Ferilioy rarea frors 2000=-20H4 for fres-rooming fimale wild horses in Meada, US4, given o smgh-mision poming: scen jellucss {PEF)

conrmcrpEive viorioe of presampenve 3-your durmtion

Unamizaed F Thiziped F Ferificy rate (%)
Textal Tl

¥ ad ohserved” foals obeerved Wich fimad Mo foal With foal Mo faal Untrvsted Vrratwl
| 107 27 11 i 1. 17 ad4 48.5F
HEN 137 41 1 1 X 55 3L 31
A Lin il i I 10 57 585 bt
2003 128 ) 22 b & 1% 511 B
2Kl L1 4q o ] 1= 21 51.8 E T

* Trearmest wis b fas 20 assessment period was appron. 2 weeks beoween May and Ot of each e
* Mo, includes B and F, oopresenting the base papulasion frm which faal daty were et s
F i termbmet et eeperctid oo JIHHE foes] ooenns; eomoae Fowens hied 88 monts poor oo mesmen.
! Welaes for weered vi. ureracted weer different (2001 == 566, P 0005 203 == 481, P < Q0GL,

the meproductive success. rate. averaped 53.5% pornss the
eatire etudy peoriod. Females observed for foal presence
across seasons and vears were pot aecessarily the same

todividaals.
DISCUSSION

Inocalatzon of cagtared and oeleased wild fermales wich PEP
vitceine tesulted i a marked suppeession of ferdlity that was
sigmificant across 2 beeeding seasons, althoogh year-2
inferriliy was Dot ae great a8 in year 1. Although the
reproductive rate in year 3 for teated females was not
h'-lgﬂ-lﬁn:ll'll.]f hielirar the tute 1n wstesansd femabes, die 19.5%
phsplute rate  diffesence BUNTSES 1 El:u'li.al 1.'|'.|u'|:r|.|.|_1.1.1ll'i'-'|.'
carepover through vear 3. The vaccine formar emploving
corrtroled-releade pelles was ae elfective i yoar 1 ds thar
veported previously (Twmes et al. 2000} for 2 separate
woculafions. Ferrlity sates among both tredred and un

tritwbed leniabes ﬁ:luIi:u.g rn 200N |_-|.'IL'j;i!d‘I! T T 1 uﬂ::‘.'l.'l:ﬁ] wd
U untrented femabes o other FEN WETH sumalar for those
repocted for other wild horse popnalatsons (Wolle et al. 1989,
Turner er al, 2000,

This study reconfirms the high scourscy of pregrancy
diagnosiz vie fecal sreroid metabolites in wild horses
(Kirkparrick et al. 1995, Turner et al 20000, with pregnancy
data versus foaling data in 95% agreement. These data are
aleo evidence char feral loss wes undikely to have nfated
inferility raes eince pregmancy diagnosie was well-corres
latcd with foal counts. By measuring both E,Cand P20
i Table 2), we mindmized the chanees of misdiagnosis,

Polymer peliet compusifion und characterisacs (Table 1},
md otz odvtmned from m ovitro incubation of PEP-
ul:lt:].inin_g pellets (presiousiy repocted by Turmer et al;
20002} shosened st all 3 1:|-£|.EI. types redeased FEP b oan
approcrntely bolus fshion, with up o 830% of the PEP
l]:.'ing relezeest gemms g 71 ﬂ--:]u:.r |'|r'ri-:h;|. forr a E'i.w:n 1-mcmth
peller and acroes ¢ 12-30-day period for 3-month and 12-
month pellets. While the in vime peller-releass dar may
provade 4 reasonable approximation of in vive activity, we
cannot precisely extrapolute it 1 in vivo conditions { Sanders
et al. 1986, Tracy er al 1999); thar is, actual relcase
charactenistics of the prevous pellers an the lemales ol this
stady are nnderermined. However, the mudeed infertility
both vears 1 and 2 indicate that pellet content release wis

:m.mr.irm tih edigare AL u.'_!.'!.'h‘.m Ty if the PEP
antigens (Kirkpamick et af, 1293 Mewman and Powell 1995,

Diespite an increase in reproductive socoess across vears 1—
3 postireatrrent in the population of meared femalss, the
averige feproductive success rate in created femafes
rensained below untrestid fernaies. Lo year 4 postireameent,
the rares in treared and control fermales were nearhy idencical,
indicaring complere fenim to fermiling Ir is lkeby that slower
verum o fertiline in some femalss refiects mdividual
differsnces In Imrmune system Tesponsivensss or sensitvity

across the population,
MANAGEMENT IMPLICATIONS

As gigested by Garroer (1991), the issues of cost-effective-
nee and Hmirtion of population growth muet be incladed in
asuessing long-tenm contraceptive managsment potential. The
avallability of a L-inocalation, multi-year PEP vaccine allows
contraception o be incorporated at Low eoat nto standard
BEM munagement practicss, which idude che n:giﬂa:muul:l
ugr (gruther) ol wild harses [or the purpose ufrcmmr'r.ug SOETIE
Fom the TR, ﬂ:hﬂmi:-hn'i.n_g i .-:ing]u—irrljuc:ﬁun._, |:r'||.||.[‘i.-:|-l.:a.|.
I.'.I'Iﬂhmlﬂ'rl&l‘l b (] EI'I'IHJH -Lh‘;'il'lg T-Eh]rl'lﬁ] ECy T.I'.H.' TH.I'IE’E ]iﬂ.l l]']l:
porential o hmit massgement program cests by nelsang
frequency of harse roundups, number of hores entering the
adeption program {or. maimntained in long-tern halhng
facilicies}, and the number of horses wsing the range {Cros
20000, Apsociated benefirs will inclnds irmproved range quality
und reduced stress co0 wild horse populations (due to better
hezhirat and lese huown intervention),
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