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Contraception in Artiodactylids, Using
Porcine Zona Pellucida Vaccination

[RWIN K. M. LIU
JOHN W. TURNER
JAY F KIRKPATRICK

The successhul use of porcine zoma pelhacida {EF) us
u coplrpeeptive vaccine was. find demonsiraled 0 the
domeatic equid (Egueur cobafiur). The et obeniresd
from feld and cxperimental trints from thes species bl
the fousdation for the applbcation of FZP immunocan-
traception i articdactylids. The inveatigarion i oquids
demonmsrited e cffectivensss of the veocine ualBg o
wo-inocubation profocol comsisting of homusgeninsd
FZP g the antigen, with the inerparation of Freund's
eomplete adjuvant in the lirst inoculalion aml ancom-
plete adjuvant in e second [peculalion 65 iTmoiEzing
agenl* T Fxperimental data in the erquid described the
synasmics of antibody neponse resubting from iomiei-
entin Bnd ils mslation (o the whility of mans D be
protecied from conceiving at following mntings: b ad-
dition, reversibility of the controcepdive effect folfvaing
diminishing antibody Hers, i gafic use in poegnant
mares, and ke confinuation of cychclty with accegqtince
ol il stollion was demonstrated. Fuarther indications
from sodies i the eguid suggested thet the antibodies
prodaced as a result of the imoculations exerted their
effect af the level of the oocytes, whershy zona ecep-
b 10 SpErMAlozoa, Fressnt on the surfuce of the oo
cyles, are being blocked, thus preventing sporimhons
penciTation inte the vocyie and subsequenl fesglization.

la ortiedsctylin, exporimental design 1 obinin de-
tnited physkobogic data as a resalt ab FZP imumnumnizntion
is Firnited becauss of the phiysialogic stresses and Figh
risks for injury sssocisied with physicol or chemical
restraint of the animals. In particular, frequent and e
peatexd blood colloctions For determining the dynantics
of antibody titers following moculies. okbeit im-
portant, can invalve mnjor Tisks,

APPLICATION IN CAPTIVE
AND FREE-ROAMING DEER

Snccesaful PZP contraception in artiochacrylicks wizt Birst
dermansipated incaptive door (Clronilzar wirgimimash "
Fn this levestigulion, eight doos were given thnes moc-
latbos of PP administersd remaotsly with a dart gun,
1 wocks spart. As o reault of these inoculntis, nope
af the P7P-rested does produced Fawnd companed with
seveis control docs thut yiekded n Tive faoun mie of §6%.
Even though antibody responss was. nod determingd in
this stady. it clenrly desnonstrused the potentasl effec-
tiveness of e immunogen as o coptmoeptive fgenl o
this specics. Becnuse popubstions of whitc-tnibed: de
were incteasing und becawse, in some urban oreds,
parks, nd presecves, hunting ar killing of exces: pupl-
lations of deer was prohibiied, comtraccpion witkh FEP
appenred o be an aktractive nhermatlve o population
control nnd management. A5 & resull, further giudbes on
captive amid free-rmaming deer were perfismied. In one
pecent investipation,” 53 captive white-tailed dosr wen
studied wnder three different teatment protocoks: (1)
three PEP imnculabicng pdministersd 3 wecks npert, (1)
fwo FZEP innculations adminigered 3 wizsks apart, ol
(%) ane FEF mocubaion consisting af conti i neliee
vehickes inclsding on asenofie pump o7 micruspliems
(hiodepraduhle bactide and piycolide pdymes), The
rescubts of this stady confinmed the effectiveness of PP
as an immisnoconimeeptive in this species wian ot leas!
e Inoeulutions were administered 1o the does befoe
iher maring sesaaon, In this lavestigation, no ckoes admin

igtered the two- ond Uuee-inoculation prolocels jme
doced fiwes diring @ teatment year, In CINT TN,




tie fawning e for conirod does wis 5.8%. Even
thomgh there sppenred 10 be seme conracepve eifecl
clicited un does receiving omly cee inoculation with
sustained releans vehicles, the overall comtraceptive ef-
Factivensds (B0 was pot a5 signilicant compared with
the two- and three-inpeulntion protocols (1O0%). This
study [urther demonstrated that, in 8l does given FFEF,
amlibody responses developed w the inoculam 4B

weeks aftgr the treatinent, regandless of the number af

imocilations CTable %4-1). The antibody kevicls gener-
ated] represent n significantly elevied incneisc in anti-
hody titer and is lar more than what is belicved by the

investigators 1o be the goalmcepive Hier {=50%: ol

posidive referemce serum} i this species. The dumtion
damlhcdiagummdpmﬁmdfmmmﬂzmw
wasks after inoculation in meat does, The protechive
tiers remained elevated for up oo @t leas 64 weeks in
pae ol the Foor docs tested and in Chose receiving
e tov-inpoulation prosocal. - Antibody titers for the
remuining does in this sy wese nol svailable. The
perststence of ontibody titers for such exiended perivds
without sdditienal inocufations in the two docs iesed
is unxpluined. Reversibility of the contracoptive effect
of the inoculntions was subsantlated, howeser, when 3
mapority of the does moculsed became preprant in
subsequent breeding seasons and prodeced fasms.
Ficld irials on captive and free-ranging deer have
plsn besn carried oul in other Tocatkoes within dic tas-
arn und mbdwestem Usited S, with appeoximetely
7501 does heing inoculsed with differing formulations
of the PZP incculum.' The seceessful application of
FZP whs confirmed in these fekd wrisls using one- and
pwir-inocxlation. protoenls, with one-inocudation prol-
cals slse compriging vehicles for susixined antigen pe-
[epee (oumotie prImps and micTospheiss). Logstically
and econonscnlly, the sdvantage of achieving o slightly
Wower conbraceplion ree within n bresding  season
throagh ome inocubation is betier than schieving an
awerall higher conception rate with the administration

Chaper 8 Contreceing im Arvindacyilis 629

of twa inacultioms w each fres-ramging wildiife animeal.
Although ba differences in nnaibody respanss, dumation
of iy, and contraceptim betwesn onc- aml Ewi-
{mcululion were  anticipaked before each
study, single moculalion protocils wers incuded m the
fiekd trisis m delcrmine the effctivensss of contracep-
tian, if @y, The resuls pchieved ssing skngle injections
of P2 (with or withont osmole pumps ardl Birckeprad-
ahle microapheres) throughout one breeding scasom, &l-
though moderately effective {705, did not achieve the
prmtraception mbes equal o tat of the two-inoculation
prodocols {1T6F) 0 most ol the field sodies in doot.

in all of the feld pudiex, a limited number of ovaries
have been examined from inocubaied decr that were
uccideninlty killed, Prefiminary evidonge indicasos thnt
puthodogic sffects on ovarian tsse bve ool heen de-
ecied a5 # resull of PZP inoculations. The continued
e of FZP s an Dmmwmoconlsaceptive agent is encour-
nging. Howsever, the design and releass of PP via &
ome-anocnlation. profocol to mkistin contrceplve of-
fct in wikilife through one breeding season needs im-
provement, Tn sddition, ihe long-teni gide effects, if
nny. folbowing yeardy PEP incculagions require Further
el gaion.

APPLICATION IN EXOTIC
ARTIODACTYLIDS

Application of PEF immumocopireception in ather artin-
sdactylids hos also taken phecs in captive zoo ammala.®
Increased reprodoctive sutoesss ol nuaary species of
amimals within zoos hase resalbed im “pryereroided
populstions. Transkcaticn of exvess animals ko their
narurnl habitst is not aiways fesibbe, nor is transloca-
0@ in ke zocs. In addikiom ke overcrmwding factors,
unimale whose genetic traits afe not desirable have alse
bty sihjectid 10 contrpeeptive stufies, Among many
ppents need for confrceplbon parposs, PFP may have

TABLE 94-1. Anti-PZP Antibody Titers During Cne Breeding Season in Captive YWhite-Tailed Does

Given PZP Contraceptive Vaccine™®

Ank-PZP Antibody Titers
(% of Positive Refereance Serum}f
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an impoctant robe fo play in comiTacsphion T o
Althonph the sumbers of animols representing esch
gpecies have been few {5 to |5), of ot leust 65 slifTerenl
apecacs of animals in which PEP was used, contmcep
fon was sponessful in thres fumilies (Cervidse, Bo-
vidoe, und Capridae) of aniodactyla (Table 94-2) The
number of blosd samples oltained for antibody dedec-
(i Followang PP inoculations b 2o aninals has been
limived by constralived podicks: for blood collections;
howwever, of Mose avadlabbe, the antibody fevels in spe-
cled fexerpt fallow deer) of the antindactylids ore equiv-
alent to these foumd o free-roaming and captive while-
tailed dece. Reasoms for poor antibody responss o FZP
inccmlations wnd the resalting ineffectivenes in conbm-
ceplion in faflow deer {eight does fawned o of 1)
wvaccinaisd does) are unknown,

The use of PEP ac 0 means f confrocepliom  in
urfincluctylids conlinses 1o provide reolls hal make
this minde ol comtraceplion a poentally anrmective alice-
malive o popdation control in this nsd other wildlife
il species, Cunrent Bnnmsieomtraception strasegies
uing FEP are directed only ot populagions of animals
in which hunting ar killing us a means of culling =

ADVANTAGES OF
IMMUNOCONTRACEPTION

The mhmpinges of uking FEP a5 an immimnucontrceps-
tive apent over odher availoble conlmceplive agents ane
comgielling. The effectivensss of FEP 2% an immuse-
conbmacepltive agent covers 3 hmad range of animsl
species, Although PEP cooss-resctivity. siudivs are limn-
il Loy @ Few nmimal species. il appesrs thil macrosnolc-
viles within the wna peldlucida are highly conserved
ucross species, Thus, FEP is highly tisue gpecific bl
nol species speciie.” The sslisty of FEF oo pregnas
mares s documesbsd, bul fushes stadics are peoEsEry
W evaluale it salety in progsant artiodaceylids. The

cffects of PEP ae reversible, in that antibodies pener-
ated ax a resubl of imoculations evemtaally decay iF the
anbmal i nol re-inocudated, this diminishing progscrio
apuingd pregnoncy. Thers d8 coavineing evidence that
here are Uwesbold levels of antibodies that comelss
wilh contraseption and fhat this level weries accanding
e the pnimml 5,':|;|l,-.|:i=: inncnlated. 8o, the mere presencs
of nnibodies does ot neceswinly indicate protection
ng.-n-imr festilization. Once antihiadies decoy o lewels
below thie threshold, Frtilization resomes. PEP can he
delivered rempdely with n darting ritle, making il ummee.
eseany for highly stressful, physical mesmiol of the
amimad for inoculntion pepeses. Immunocssnioceplios
with PZP in the berd andmals ivesigabed docs ol
disrupt the social hehavior nor does 1 disropt the hasd
intoprity, Most impormtly, F2P and the ssuibodics geo-
eralexd ax w resull of an indcualation are 0ot pessed on o
ather wildlife specics during scavenping of cancasses,

DISADVANTAGES OF
IMMUNOCONTRACEPTION

Ome dissdvantaps of Immunoconireespsion with FZP is
the wse of Freund's adjuvant in wildiife. It resalz @
peroconversiin W Mycehaoierlon Tibsicalosls andpen
aml cross-reactivity wdth setive nfections of b, jufwe
caiosls snd potentinlly other mycohuceeriad agents. Al
tempts 0 iRcorpornbe. aflemslive adjuvants with 2P
vacimes are being investigabed.' Thene §5 also conelu-
wkive evidence of development of ovacian malfumeton
folkvwing the use of FEP In laboeabery  snlonsk
sludied—the camss species asd nonbnean primsae L
S0 The primary alde offects wess the dismption of
folliculopeuests snd occyte nmesis. In o small namber
al - ovaries obfaned from both irocolased squids - and
Cervidse, evldence of ghon-term effects on ovarias
function cassed by FEAF inocwlations hs mod been foond
i I8 these evidepce of hisologic nbnormalities assoc-
aed whith the use of FLRS? The disporisy in side effecs

TABLE 94-1. Captive Exotic Zoo Artledactylids Inoculated with Porcine Zone Pellucids
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Chaprer 852 Parelnphostrongylus tenus and Elnphasrongylus cervi &3l

Found it other mammnlian species susdied may B e
laied to the awount ol sofigen used for cach ol
Tnidecd, Followkng long-term us of FEP immminizakiong
{5 1o & vears ol ammual (nocalationg), avirinn Denetion
coases temporarily in the equid® Whike the s of
fonpaired ovarion hanction i not inderstood, cessalion
of venrly isoculntions allows for resumptivn of ovarkn
fanckiom im he s, Investigations of long-leom effos
of PZP immunization (n oriedactylids is md avmilabbe,
{Rher crticksms dieected apaingt FEF imnunocomin-
ceplion inclode the extensinn af hreeding activify oal-
gide of the nuluml malisg sedstl aml concernd of tha
grirvival of newhorna born ke in the sso0 ns @ pesui
il this procsthire

For immusacontraception of wikikife, a singhe moc-
Ixticen program (bl encins condraceplion for one oF
Lwi] Tnaling AEREcms 15 sl desirable. The neormoratn
off varicus forms of marrices with PZP agents in heag
imvesligated in GORTimmNmE 0 comrtrotied rehease patberis
4o schieve effveriveness. following single irscialatioms
of PZP. Prelimisary. evidence of muatrin-incorpormied
PEP inoculations in 6 Beld shudy of A small purnber of
snocnlaied hovses (ZB) indicaes thal ive: Toethod cami b2
applied 0 kerge-scole feld sugdles in wildfife and e
the method shows pramise of heing as successful a8 the
stapdand ywo-inocalstion protocol. In this pnwestigathan,
1 of T8 manes were fengntively determined o be prog-
nant by micnofiter enEyme ARy for estone
comjugaies and nonspecific progestErone metabolites of
foces: collected B months after a single nocukastion af
P7P containing Frewnd's et and lve - coatralbsd-
peb=ase MAMTEX.
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Parelaphostrongylus tenuts and
Elaphostrongylus cervi

in Free-Ranging

Artiodactylids

Throaghmi the world, the capiwre and pranslocation of
frec-pinging wild impolates net only has booome a
cocnmon wikdiife masapement 1o bul alen 15 Al eRsen-
finl companent of g Mg and ranching. Translu-
patinn of wikilife hos been used o mestock historic
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ranpes, supplement dwindling populaticas, menl TRtlus
undesirmbly high diessities of wildlife in wrhon areis™
Aanong the mamy Iesues sranciied with transloeation
vl une concerns that imsoduced animals do nod camy
Jiseases or parasites that could establish Bow endemic




