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Diegpate n large body of safety deta, concem exiss that porciog e pebiuctdan
(PP} irpmmacnntrace plion—ixsed 10 manape wild horee populatons— may siese
cni-0f-5ensom births with resulting Foal monality, Our shsdy 21 Assateague, Marybind
indicated the effects ol immUMoconiraceplios on sssson of birth and foal sorvival be-
pween 15560 and 2002 n wild horses from Assateague [sland. Ameong 91 mores never
wreated, 69 (75, 5%) af foals were barn in Apnl May, sed June (in seson), Among 77
preated maares, 50064 9% ] were ham inseason, OF 20 maarnes foating within | yearaflo
weanment {contraceptive filures), 20 (68.9%) were bam in season. CfF 48 mares
treated for greater than 2 years then withdrewn from treatment, 30 (62.5% ) of 48 luals
were born in seasor. There were no sgnilicent differsnces (p < 05) between either
mreagment groap of utreatsd manes, Survival did not differ simificantly among foads
besrm i o st of senson or amongg foals bomn to treatsd or uninsased mares. Dt iodi-
cate 3 lack af eifect of PER combrsceplion o6 serson ol barthior foal supvival ve basmer
teland hahitals.

Reguesss R reprims shoald be sen) 1o Jay F. Kirkpamick, Science and E_'!munuhn C-:nl:.‘:r,lllili-
Soarh Shilkeh Roed, Billings, MT S9106. Fomail: orkpotrick B aomani et
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The use of porcine zonac peliucidae (PZP) contraceptive vaccine hos hesn
widely applicd to wild hosses in bumersas fesearch studies (Kirkpatrick, Tumes,
Lin, & Fayrer-Hosken, 1996) and also has been applied to several wild horse
herds as @ management 100] (Turner & Kirkpatrick, 2002). Issues of efficucy, 1e-
versibility. Joag-term health (Eirkpatrick & Turner, 2002; Turper & Kirkpitrick,
20023, and hehavior (Powell, 19949) have been addressed theough past research
cfforts. Two remaining issucs that have not been addressed are the effect of FZF
on out-of-season hirths among treated mases and the effects of PZP on the sur-
vival of foals born to treated mares,

The concem with the possibilities of out-of-season births arises from the possi-
bitity that anti-FZP antibody titers may, over time, fall below contraceplive levels
&t times of the year when a pregnancy and the resulting birth would be injurious tn
the foal, Although ne body of data suggests that fosls bom 1o reated miares an: lests
healthy or survive ot lower rates than foals born (o untreated mares, this is a safely
issue not sddressed since the original smdy of FZP contrception of wild horses in
1088 (Kirkpatrick, Liu, & Tumer, 19900, This retrospective sindy was conductsd
i determine if (4) PZP treatment fed to significamt ow-of-season births, (b) PZP
treatment led to 8 significant decrease in foal survival, and (c) Toal barhs out o
season led 1o decreased survival,

METHOD

The identities of all 172 wild horses inhabiting Marylund's Asssteague Island
Natbonal Sesshore {ASIS) are known by individuol markings and bapd affilis
dons. Rirth dates, by month, exist for 168 foals born oa ASIS [rom 1586
through 2002, Birth dates are acquired by visual sighting of foals during
munthly surveys by National Park Service personnel. Foal survval is defined o3
surviving to age | or elder.

To insure that very esrdy neonatal losses do not go undetected, mansk were
tested (o pregnancy ench year by means of urinary andfor fecal steroid metabolite
analysis (Kirkpatrick, Kasman, Lasley, & Tumer, 1988; Kirkpatrick, Lasley, etal.,
19M); Kirkpatrick, Shigeber, Lasiey, & Turner, 1391), Spocifically, the excreta is
amalyzed for both  estrone  conjogates (E10)  or  imamundr eBCrive
pregnanediol-ghwuronide-like progesterons metaboalites (IP3G). Both metaholites
are significantly bigher in pregnant animals, However, althcugh progesterons lev-
els {and therefore iPAG) will remain high for months after a Fetal desth, ELC con-
centrations fall within 12 be of fetal loss (Hyland & Langsford, 1990). Thus, the
pregnancy detection methods are virtally 100% accurate. In this way, very carly
neanatal losses do oot go ondetected.

The normal season of foaling is defined as April, May, and June (called fn sea-
sont hereafier), based om previous studies with wild horses (Hall, 1972; Keiper &
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Houpt, 1984; Palmer, 1978; Satch & Hoshi, 1932}, Comparismns were made in the
number and percentage of foais bom in season and those born cuiside this scasomal
window berwesn mares (o) never irzated with PZP, (b) trestext with FZP for | year
hefore the birth (i.2., contraceptive failures), and (e} those weated with PZF for al
lease Z vears before the birth of a foal. The group treated with FZT fow 1 year befors
the hirth {contrcepive failures) inchsded O mares who hecame pregnant after only
= single initial fnocularion was given to 41 mares in 1994 as opposed 1o the s4an-
dard rwo-inoculation protocod (Kirkpatrick, Lio, & Tamer. 19900, Foal suryival
also was caloulated asa function of whether the foal was bom in season o osHbe
this window and whether or when the mother had been treated with FZP prior 1o
the birth. Differences in scason of birth, foal survival as & function of birth date,
and fool survival as a function of FZP weatment wers tesied for significance by
Fisher's exact test Tor contingency fahlos.

RESLILTS

Among Teals borm to mares who never had been treated, 63 of 91 (75.8% ) were bom
i season; among 77 weated mares, S00f 77 {64.9%) were bomin season. The diffier-
ence wits pol significant {p = 111, standard error [5E] of difference = 085), Among
foals bor tn mares meated with PZF for 1 year before the birth of a foal, 20 0f 29
(63.9%:) were born in season. The difference was not significent from finals bom to
untreated mares (p= 463; SE of difference = 090, Among, fals bom o marcs who
hisdd been withdrawn from treatment or who had experienced a confraceptive failure
after af least 2 vears of trentment, 30of 48 (62.5% ) were bom in season. The differ-
ence was nol significant from Foaks borm to untreated mases {p= .11 1, §E of the dif-
ference = N30 Tahle 1 shows foal binh by meath,

TABLE 1
Birie by Months for PEP-Treatan and Lintrested Wikt Marnes

Aot o Birzhi
Hira - - —
Frariuy ! F o A MHay A dy Aw 5 o B Ly
90 ) (K} a 2% 2% M k] 4 2 1 k
" ] i | 12 | T ] 3 2 1] 0 0
T>2 1 4 [ 12 14 4 4 3 1 | 1 2
Touak 4 5 5 a 3B 4 13 i 5 | 1 5

Moie, 1= Jwunry; F = Fubraiy, M= Mook & = Ageill FE = Junes Ty = July, A = Apgusl 5 =
Septeinhes 1= Ooober, N = Novenber, 0= Decemben UT =wureared; Th = maes treated the e before
{he birth it a foals T 2 2 = manes withivaws from meanem mons then 2 years befins the Birth of 5 S,

w6 o 41 195805} of Foals ber b seasan b LT memess. Y20 of 20 (6B.5r5:) of foals boam in sasan 10T
rares {p = 800 710 of 4 (62.5% ) of foals born in-season 10 T > 2 mares fp = LLL.
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Foal survival did not differ significantly {p = 471; SE of the dilfesence = B L
hetween Fowls bom in sepzon and foals borm outzide this seasonal wrimchooe. S
foals born in season, 104 of 119 (92.9%:) survived to age | orclder; of those bom
outside this window, 42 of 49 {85.7%) survived. Among, foals bomm 10 MAnes neves
wroated wilh PZP, 77 of 94 (B4.6%) survived and dixl not differ sipnificantly (p =
R25: SE of differcoce = . 109) from foals bom to mares reated ul some time befone
their birth, of whom 67 of 77T (B7.05%) survived.

SCUSSION

These data indicaie thers was nosignificant effect of PZP treatment on aut-of-seasom
births, with only 13.3% separaiing the two treatment groups and pntrested mares.
Thisis incontrast towhile-tailed deer in which significantextensions of thebreeding
seazon and, By implication, ovalation occwrred after treatment of does with FEP
McSheaetal., 1997), and slmost all mezted animals exlended their breeding seasom
by as much as 2 moaths. The Failure of 2 larger effect in horses probaddy is a fancbon
of the reproductive biokogy of this species.

Photoperiod Influenca on Ovulation

Ovalation in the modem horse is seasonal and inflocaced lorgely by
photoperiod, with peak reproductive activity and foaling cormelating with in-
creased photopesiod (Kenney, Ganjam. & Besgmen, 1973) In the domeshc
mare, ovolation reflects this seasonal pattern, bul signifsant perccntages of
mares will owolate well i the fall and winter {Kenncy ct al., 1975},
Photegeriods of 16 10 24 hr induced the onsel of breeding in domwslic manss,
and photoperiods of less than 9@ hr caused @ cessation in evalaton und breeding
(Eooistra & Ginther, 19753,

Pattemns of Foailng

Among odher horses, the patierns of foaling differ. On Assateague Islamel, Keiper
and Houpt (1984) reported that 88% of foals were bomn in season. Feist and
McCuailough (1975) reperied it vo foals were bom. in the Pryor Mountains,
MT outside season, ond Tyler (1972) reportes! that 96% of birhs among New
Forest ponies occurmed in this same period. On Sable Islapd, Nova Scotia,
Canada, foals were bom year round, bt 77% wers bom in season (Welsh,
1975, Similar patterns have been reported for wild borses of Wyoming's Red
Desert (Boyd, 1979) and the Great Basin (Berger, 1986).
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Foaling and Cwulatory Activity

Feaking patterns however, do med necessarily reflect ovalatory activily. Among
domestic mares, the siallion does not always Tave gceest 1o the mase, aod the
tining of repeoduction most often will reflect manageme of the stallion rther
than envircnmental, nutrifional, of geactic influences.

Palmer (1978) found that Welsh ponies had no ovarim activity digring the win-
por onths, whereas 66% of saddle breeds did. Satoh and Hoshi (1932) found that
semiwild Korean ponies ceased ovolating by Cetober. Kirkpatrick and Turner
(1952} demonstrated et oovulativ, determined endocrinologically, arong Pryer
Mountain wild mares was confined w0 April to July—even whes the plane of nutri-
tion was Incrensed—whereas estrous bekavior was observed cecasiomatly well
into Ocrober. Cinther (1979) specubuted that wild borses, as they adapd o a
free-ranging life aml most often a hansh envirorment, develop n breéeding pariera
hat beging and cnds more abruply and during & period when sarvival of the Foal
would be sost Favorable. This, in mm, implies a genetic basis for the control of
culation.

Liw, Bernooo, and Feldman {194%) demonstrated that antibody Htess 10 FZF
treatrncnt fall over time and thit fertility will be restored when they reach minimal
fevels (below 64% of positive reference standasds). If owulatory uctivity is con-
finsed more of less toa highly seasonal patiern, successful repeoduction out of suas
som would ot be significant, In any case, the more restricted breedingfovilaiony
saason in wild horses is the most plansible ex planation foor thee back of effect s=eain
PEE meated wilel orses.

Two Phanomens

This study draws attention to two additional pherdmena thot misst be faken nto
consideration when examiniog the effects of PP contrerption i wilel horses.
Firsl, there. 15 a considerable spread in the percentage of Fuals bom in scason
among the eight different populations referenced previously, This in lum Te-
cuires, 1o ussess amy possible effects, that careful examination of foaling patiems
be conducted prior w0 PZP treatment. If 23% of foals pormally are horn oo of
season among Sable lsland horses, and only 4% are bom out of seasen among
Mew Forest pomies, these Figures must be incorporatesd into any assesament of
PZP ireatment effects on a sile-specific basis. Put another way, individual herds
may he predisposed more or less (0 out-of-season birhs anang PZP-treated ani-
mats, depeading on their sormal foaling patiems.

The second tneresting aspect of this stady is that out-of-seasun birhs in un-
treaked mares have been increasing on ASIS since FoE4, from 12% 0 26% in 2001
The causes for this phenomenon are unknown bat mereky may reflect ingreased
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variation coincident with increased popalation size. These were 80 hosses on AS1S
in 1984, Currently, there arc 173

A Surprising Discovery

The discovery that month of birth has oo effect on survival on Axsatcapes Island
i surprising comsibering the harsh winter ocoan-side weather patieris nnd
cyorms. This suggests thot homses living in miider climates mch as the
Shackleford Banks of Cape Lookoul, N, where horses also are being managed
with PZP, will pot suffer from oat-of-season births whether they are associated
with PZP treatmesnt. In harsher climates, powever, sucl 85 mountainous Country
where significant spow aceumulates, the supvival data derived here may not be
valish or predictive.,

The lack of any effect on survival as 2 function of PZP treatment in This retro-
spective study wis expected. In the original shady of PP comtraception in wild
horses (RKirkpatrick, Liu, et al., 19900, 60% of treated amimals wen: preghant il e
tirne of PZF treatment; survival of the foals wis o different from that oof Fomls bom
1o untreated mares, This is consistent with the mechanism of the PZP vaccine: fes-
lization block. There is no known physiokogical link between an fmmmolegical
block to fertilization and postfenilizminn eestiatiom physiology.

SUMRMARY

The useof PEP imimunoconisaceplion ameng selected wild horse populations s be
carried ot withoas fesr of causing oul-of-Gesson birhs. Any population cuitnol
meagures apphied to wild horses on puhlic lands will come under severe scrutiny
The possibility of caustng the death of foals, even indirectly, will be unscceptabie o
the public. The daa in whis retmspective  sidy  indicate that PZP
jmmunocontraception is ot implicated in oit-of-season births and that this charac-
Joristic i driven by the unique neproductive physiology of oguids. The diffcrence in
the percentage of out-of-season hicihs between different wild horse ranges, andeven
the changing figures for the: same hegds gver time point 1othe peed tounderstamd the
reproductive biology of ech individual herd before poputation models are con-
srpgcted o comlraccptive management plans ane developed.
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