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The practical side of immunocontraception: zona proteins and wildlife
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V'ith sbminkine abites, the hismane conral of certain wisdlife pogalarions = relevant, The
cantraceptye waccine based an native paTcine oo pellmcida (PFF) bas been-appiied @
varius wikdlife pepailstos for 20 years. Prominent ptforts indode wild horses, urban
fker, 200 zmnidls and Africin ¢l ephants, among athers This appraach has been sucrosstul

_ in managing enréne popalatioes anl 1o dabe, s aignificant debilitari ng shoce- af long-Term

m}uﬁ-ﬁ.:
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ezt pffects have been documented

¥ M1 Elsevier retand bt A1l rights reserved,

1. Infroduction

About 37 wears back, it was demonstrated] [of e firs
time that antibodies against zona pellucida [ZF) may be
poasible for inhdbition of fertility {wnhy and =hivers,
{73l Simce then, several groups have investigated the
potertial of ZP-based i CEnAcEptive vaccines i a
varfety of 2nimal models (Zarkparrick =t 2l 15068 Ciupta gt
al,, I004 1. Porcine zoma pellucida (FEF) became the antigen
of chosos due 19 casy aocessibility of porcioe ovaries fram
ahattois and ohservations thar antibodies sgalns FEP resd
wilh oma from various speches and inhible movitro huaan
fermillzarion (3acca, 1977} Indesd, actve fmmusization
shiclims with purified PFP, employing variout animal mod-
sl lave pstablished the efficacy of such an approach @
pantred fertility (Sxinrer of al., 1984 Mahi-Browi 2t al,
L85 Sacco et il 1958) However, interest and Invest-
gent in roma-relsted ressarch fog uman fertilicy conrol
declined due [o the shservation I some anical models
that infertility is invariably associated with ovarlan dys

» CeFfmparding muthor, Tl =1 406 852 Wi, fx: +] 906 (o P RS
E-myisd addnss [kokamr ok Emenlanans [0 Eekgaarick)

D1 TAT - see Bore matter © 2000 Elsevier fnelaied Lnd, All g b mssTved.
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function (Skinoes =t al. 1984 dMahi-Biown et al, 1585
Cunbar = 2l 1985 Jones ozl 1982) These shudiec
cuzgrst that FZP-based mnmungconiracenlive yaccines. A
leasr im sme species, may curtal fertdlily zicher by inter-
fering in the normal physislogy of avasies of by biocking
formility. This coupled with the variabdlity io Conmaceplive
efficacy and time taken far the recovery of fertility after
immunization led to abapdonment of FEP-induced haman
FantraceprieL

Significant population proplems, owover, edist
species gther than humans Certain wildlife populations
pay Lot for sacietad and other reasons, fena thepselees to
larhal management approaches. and companica animals
prse 2 seripus dilemma i many countzies [apoive ami-
mal popularions in soological gardens must be ramilated
Becatss of limired space, Thus in 7989 PEP was tested in
a new role—namefy, controd of wildlife ferdlitny. Happily
this use has proven ffective, safe and practical. The first
speches b e Largered was the barse, whiere PP was shown
ro e efFective b inhibiting fertbing {Liu ei ab, 198} FEP
wias then shonwn to be sFective in fres-rainging wild horses
anidd burroa (KICkpatrick e al, 1580, Termer e als 19955
capeive and free-ranging white-tailed deer {Turmes 1 al
1982 Moskos ot al, 1957], captive exotic species in 2005
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Tahie 1
Specws i wihich PEP omractprion has s sucoesshul

Umyeiata
Bermsrelarnyia
e | Baums cabnfie]
Tipomkcmey [ o insis)
Brzswalsks Heise (E prorandiba)
Goay's Tabep (E greupl)

Al acmyia
Arlilaz [Addae pormmea Wi
fakelope. Bos | Fippamome spuim]
Araelop. Sabile (FETpaERagLE ko]
Fareaig, lawa {fe furdniis]
Begn [Baon hison )
Ehckhuck Jdnreiope crracai]
Boaps | TouararEgLEs BUTyerzs |
Camzi, Dromedary {Camaius dromudanius)]
Camed Bacrrian [Cumehs darmriomsa)
Caribsony § Peviged i Emvamiuir |
Chamiois [Macal oG UpmpTd)
w, Dormeastic | Bus privoipen i S Taueis])
I, Wehipe-taifedd (ddnoallos wrprmmng]
Izer. Male [Halacnibess hemioms]
[heer, fucie [Dems k)
[, Sk (Cervan rgasn manciumisis]
D, Sakea (D pippon Gaooaus]
Diser, Palkewe | Cerme dirns]
Dieer, Eks (Do elar
(e, Frre Dol s ¢ P sy, dsidiermamy]
i, Peunifine [ Mnatiases Freeve s
[wese, Samibar [Cervue anioaler)
ek ik, BakTs [Annqua ArET)
[ezaler, Red Flneed (Ueglalophus mfilrhe]
Cricer, Yelloow-Becked (1, madowoor;
Bt { Grace i cliekerT
Fland |Tauratmgs 9F
G T, Thomean's-{ (Aeadls haresom)

Hephauridae and Camive
” -

aFrican ehephant ( lomdii aiioma)

Cartrdoda
Bear, Americe Bl k L AL |
Bear, S jisdarcin il
s, Browwm |4 aras]

Plars Trbea (E. fnebadlly
Miountart b (E sebm )

Black Rhincrens (Dikoes fmin]
Tapir{ Taprrs mdri]

e Lo vl

Gimffe G comalrperdali)

Lol BSaLnTain | Drcrriod Imerimm]
Gapt, Domesici Lapes sapray
Hipraptams | Hippapienis amphifin
I [ S

Ertprala | Arprpreri e )

R TR 1 T Lt E e

Uarma (Lang ghirmal
Mo | Gaps it oig i)

izasa [ Aloerakas]

i 0 [Dvibns massioms )

Py [TaLuroerngs digmil

g, Sclimiear {fnee AT )
Frunghom, M, A (Aanlxcepra ki
Py, Sourtem (Puds pusy)

Sprpwa, Mainland [Cpprice TS U]
Sheep, Hig Hom [0vis onudoitils)
Shisey, Tl { O il

S, Al lon | Chdr muiman

Tahr, Himalagan [Hemengis komlmms
\Wapi, Merth Ammercan [Cerels saping
Wapit, Hocsesalr|Cerea & Femnraniid
wisparbuck, [efans | Kabue wligsipremms )
Warer Buffaln, Aslan (Fubaky amet)
WeTsenr, Dowand [Rtins bamams)

Wl Bom ulin)

Bear, Aun Black [Sakmeriizg shipeimmin
S Lini, Califomi (Feoples Calformm)

{Kiskpamick =t al, 19583} free-fanging wapiti (Garmart ec
al., 1EREY, and even free-ranging African elephanie (Fayrer
Hisken st al., 2000) FZP has successfully Bshibited fertibiy
in B0 species of mammalizn wikdlife, sither free-ranging
ar captive {Tanle 1] The wide rang= of species Fuggests 2
stred evplusianary conservation of Le SpeOm recepuar, at
least within faoily Ungulata, However, there is consider-
abie differences in each species’ ability 1o geoerate ankibody
Hiters and the cheraticd of the antbody fesponse [Frank gL
al, 1a05).

Demarsirating that a contraceptive & effective oo 2
nhysiolaisical level does nat howewer, ensure that it has
practical value in the realm of pepulation comtrol. The
rermainder of this paper will examine aciual progress
in populadon control, safery Issues and differences in
respanse by various species. Unbess grherwise noled, the
[FF vaccine referenced s native FEP as prepared by the
general methodobegy described previusly (DOnRzar et 2 L.,
1080 at dases of 65-100 g, and administered exclusvely
1m the hip or giumeal muscies,

Z Papulation managemedsl

At Jeast four examples of ofective popuiation man-
agemenl With FEP Bamunoconiracepion ar: availabe, A
population af wild horses (Equus caballis) on Adsateague
Islamd Mational Seashare, MO, his been maniged since
1004 with FPP. [nitialfy Al mares were givena 100 jg
privnes dose of PIP followed-up By & booster o5 of
100 2 & year kater. ALl vaccine trealments were detiversd
remsately, via small 1.0¢c darts After 3 conseculiye years
of treatrivent, animals were withdrawn [rom contraception
urtl they produced a siogle healthy foal and then placed
hack on restment umeil extinerion. There wers 175 hodses
in the populaton, After 14 years of imumumooantraceprio,
the poputation has been reduced to 125, with a gl off 120
piaimals (=g, 13 Birkparrici acd Turner, 20081

1o the case of urban white-tailed deer (Odocoilems vir-
giniomit ] inhabiting Fire island Nagonal Seashore, NY, the
fawn production and botal popualatian lias dechined sgnif-
icanthy over the peried of fme that immumocantrace prion
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wias agplied, The protecol lor treatment was the same as
with wild horses. The decline wad more pregpitous In
these desr thian in horsess, pricariiy because of the shorer
Tife span of deer (Maugle et ai. AKE Fuioerg and Mauadg,
2002, A socomd urban deer project, 21 the Matiaoal Inss-
[ete of Standards and Techoolomy, (n Gasthersburg, ML,
e3w similar declines in fawn praductian and the wtal pop-
ulatian, over 3 12-year period, In fume soudles seweral
different adjuvancs were tested, with warying effectve-
oess (Rutberg amd Maugie, 2008} In Afican elephants
( Enmconda afriornal, the prospect of actizally redicing pop-
ubatiens {5 anlikefy, et canllizaton of populations fus
bewn sccomplished {Delsink a0 al. M07) Smilar ot
comes Bave been cheerved in own captive Lellow deer
{Cervus darea) populations [Deizer ot al, 15931 Among a
Fros-ranging population of Mort AMerican wapil ({ens
plapinis panmodes), berd growth Tats was rediced signifi-
cantly {Shideler et al., 2002}

Tleefe has been misch speculation aboal e nesessary
efTicany of an imamunoaonTraceprve, i s (o be considerad
useful for popdation managemeat. In the case of Afrkan
elephants, an efficacy of 100% was achieved over 7 ¥oars
(Delsink =i al, #2000 Contraceptive efficacy wWas ComgFis
tenthy in e B4-%5% range among wild hooses (Xrkparmsy
ard Turoer, 28] pver 2 | 5-vear period, and somewhers
i chie 85-2E range in wihine-tailed desr for appresimatedy
the same period of dme [Rutherg and Naugle, 20021

Far civare Imporrans than efficacy, as least within ressom-
bl Limlts; is the percent of the adult female population
thar can ke trested. Ic is risky m generalize ahoul how
large & proportion of the farges papuladon must be treared
o schieve partcular populacon goals, largely because
pack dHecrete population has s own age profile, sex ratio,

v lilarsd MHagonal e hioee, Manyiard, LA wild Barss herd i d 33 wegr peerid, Donmaceprrer manigement

mattality rare, reproductive rate and growth mie charac-
neristics, Thus, detenmination of whar prapaction af the
popalation must be treabed i sitp-specific. Mevertheless,
thers are sufficient data to pravide broad gusdelines. In
the case of wild hogses, where contraceptive eflicacy was
abaut G155, it was necessary b Treat herween 45 and 545
of the adult fersale population annualiy in orderc to achisve
a popudation reductioa {Kizkpatrics and TLTer, AEY The
saliens poinl s that immunocontraceplives with lam Haan
100% efficacy can fn fact beased m achieve significant pop-
ulation eflecs

3. Safety
31, Trepemment dusing pregranicy

The safety of any confraceptive s an important S5 fac
public acceptance, After 35 years. thore & anple safetydam
far FFP-hased immunocontracepti ve vaccines. fn the nitial
trials willy wild horses, B0% of reated amiimals wers preg-
panl it the timesf PIP reatment. as determined by uridacy
ESLOONR Conjugats concentratiens [Kirkpatnck e al L9ga).
The treated pregnant mares pradieced bealthy foals whoss
survnml mees were noe dilferent from umbreated pop-
ations {Kickpatrick et al. 1200 Subsequent shisclizs
confiroed the safeby ol PZP for pregnant aeares | Kirkpatrick
and Tucner, 2002, 2003 4 FEF treatment didd nat chaoge sea-
somal birth patterns, foal survival or subsequent Tevriliny of
foals expossd L FYP during gestation. The salely of Imme-
nizing against FEF (400500 g doses) in pregnant African
elephanits has also been studied, with no untoward ellects
nated apong calves (Fayrer-Hosken et al. 2000; Delsink
pr Al 2007 ] Amoms white-talbed dees, reamment with FZE
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did not affect pngaiog pregmancies of e hizaleh ar surdval
af affepeling [Thicle, 1959)

3.2, Reversibiiity of conérocepiive effecs

Reversibiliny of contraceptive action is alsosn impostant
comsideration, Subssquent 1o Immuenization with TZP-
hased vaccine, resurn to fortiliey Das Deen documentsd
i wild horses (Kickparrick =t al 1991; Kirkparrsck and
Turner, 23021 After 3 consecutive years of PZF eatment,
mares required a mean of 3.7 years ta resam 0 farrikity,
with a range of 1-E years, Revesaibibify has alse been dic-
uimenred among Barses treated for 4-5 consecurive years,
buat sof after 7 consecutive years (Kicpamick and TumeT,
1013 L However. animala mreated with FZP for ¥ ronsscitive
yeard remained in good condition for 14 years fodlowing
Hesir last moculations and continue to cycle agd ovelate.
Reversibility ol FZP contraceptive éfftcts s also boen doc-
prerted after 1-3 wears of rearment in whine-saled deer
{Twmer et 3l 1996), and lo elephant cows [Fayz2i-Hosken
e 2l 2000; A Delzink Unpuhlished daca )

I 15 diffecult to peneralize regarcing reversimktity of com-
tracepiive sction medsated by P28 immmization as there
are clear species differences. Ant-PEP artibady trers are
closely correlased with infertibing and for each specics thare
|5 probably a threshoid ties level above which amimals
Faif to copcedre, This threshald is GO% ol sérum stasdazd
references for horsess (the serum standard feference Con-
gists of pooied serum from horses with high and-FEF
Gters and which never comceived) (Lo ot al, 1385} and
S0-B0X in deer [Walrerer 21, 2002) bot i wnkmown, for
ather species, A single anmual beaster suffices fior sika dear
(Cervis nippon}, § species of bear {Eiidas), 503 liams | Zombo-
pac oaliferniam), Mountain goat (Oredmmes TETICORIE),
Fallow deet (C darta) and highorn sbeep (O i aoen-
sl Howeer, mungiac deer [Munifones reevest) cequire a
booster every & monrhs, while 2ebra and ac beast 17 ocher
specins, represenring Perivsodactyln, Ariodactya, and Cervi-
dan’ Toguire baster inoculations every T-8 moarhs for
effective contraceprion (Frank e 35, 20051

At the ather end of the spectoum, thers is mounting
evidence Uiat members of Owidoe and Cupdidee maintain
contraceptive antiodies for longsr dusstions than atler
famnm groups, ard & singie year's trearmens {prieer ples
booster] hawa provided 3-4 years of contraception (Frank
et al, 20051 Bemosprctive stisdies at the San Diego wilel
Animmal Park indicate that antibody finers remain bigh in
Himmealayan tahe | Herirrogrs ferniafticns, and Maullon sheep
{ rvis rusingart), The prospective studies at the Milwalkes
Courby Zoa with Dall sheop [ Ohis datll], and domestic goars
(Capra hiroes] indicate the ssme proleaged antibody Glers
(8 Wallace, Unpublished ) 2 years alber 2 single year’s (reat-
ment.

2.3, Long-rerm efiacrs

Dehiltating long-term effects hawve not been noted
I any species of wildlife treated with PZP. o the cass
of wild borses, long-term eHects (15-20 years) of meat-
ment incisde 4 significant improvement in body condigen
{Turner and Kiceparrick, 2002} significantly Ingrpased

koogewity [Tamer anc Waikparrick, 2002, Kirkpatrick and
—urrer, 2107, 20081 and decreased mortality (Turm=r &nd
Wiriparrick, 2002), These posithee fong-Term effecs are
probabdy not a direct physatamical effect of reamment. but
rather are likely 10 be a secondary effect of The decrease in
plysiobogical pagts of pregnancy aned lactation,

1o white-taided deor there i an extension of the breed-
ing season by 4 oar 3 months [MeShea et al, 1307
Thiele, 195:0), which may canse glEans smergy EXpeO-
diture. However by mid-summes, Don-preguant treated
females welghed sig anchy mere than untreated preg-
nant animals, hut these weight diffearences digappeared by
the subsequent Eall (Watter ec 21, 200%). [n aoe stuchy 2
pulsa af lace births correspanding o the extendesd beepding
spasnn pocsrred Lo Auguse, bt this pulse of 1ate birthe dis-
appeared il SEbsRpuenE years, Other apudies in deer under
different conditions did not find subsganrive differencss
herween freared and unimeated animals {Miller et al,, 20411
Curts et al, 20071

F4 Infection site rpachions

[mjsctica site Teactoms, Incheding Ehsoesses and gran-
homas, are & concern with any vaccine, Among 381
FFE treatments in wild Botses cver 19 years, ondy three
abscesses appeared (0,78 Swerile gramalomas of shout
b0 sam were cooamon at the igjecton sibe it 3 separate
siudy, 175 remote tpeatmerts 1ed 0o 3 single ADSCess AmoTLE
prisras (], Kirkpatrick, Unpublished datal After 1 185 freat-
seenits in 25 species of captive animals n zoos, 16 ahscesses
wiere noted {1,381 Twelne of these abicesses fatlwed
freatmenr with Ereunds Complete adjmant, thees with
Freund's incomplete sdivvant, and one with Freaad's Miod-
ified adfievant [Lydaat 2, BO05) These ahscessed appeansd
ifi -3 days, were about 25 men In dismeter and drained
wirhim  weeks without complications

Ameng Free-ranging white-talfed deer, only 2 af 353
deer (.52 developed abscesses (Mauglesral, 2] These
abmors ey were similar in size to those described n hoeses
and disappeared within 5-14 days, without complications.
I another stedy, 14 tredred desr all ghowad gracikomas
at the injections sthe but 1o data were given for ahscedses
(Curcis e 2%, 207 Delivery of PIP vaocine by remate
darting mey Fforce hair follickes 2nd surface dist inLe e
puscture wound, and rthere i 00 way o determine i
Use fow ahscesses (hat did accur were the resull of vac-
cioe)zdjinmnt ar aller CAlses.

3.5 Owanom héstalogy

A teview of the litesature indicates that thrne ase Sig-
nificant differcnces among species regarding the effec of
anti-PEP antibodies upan ovarian histebopy, The sarky work
af Sacco aral. (19835, 1887, 1951 and othors (Bagsvanl et
Al 1994 revealed ao persistent avarian damage from EEp
inocnlations despite temporal inflammarion indoc-lman
primates However, significant ovacian i srupsion has bosn
aoted in dogs {Mani-Erawn =t al, 19551 rabhizs W et
a1, 19181, mice (Lou and Tung, 1955) and demestic sheep
(Stoops ex al, 2006} Shodies with hprses { Liu er 2, 28T
arvd white-taibed deer (McShes of al, 1557) revoaled oo
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changes in prarian welghts after Immaunizasian wWith FEF. &
study with white-caled deer by Curms st al (2007 irpvealed
na Enanpes in ovarian weights, nor changes in Craafiap fod-
lickes, Turt eosinophilic oophoritis ccoprred &6 of the 8
deer soded, and there was a significans decreace i sec-
andary follicles. 11 was nnte] henwever, that the easinpphilic
opophoritis was also assoriated with normal cadation i
non-treated animals, Stoops e al (200G reporced signaf-
icant pvarian disruption in domestic cheep, with atrephic
changes inchuding the absenoe of prawing follickes, reduc-
o [n primardial fllicles, and fhe presenc: of abnormal
oranubogss cells 10 was not bnowi whesher [hese changas
wWers transitory of permansnt This phenonencn in sheep
may pasiibly be associated with the high and pralaiged
anrihody titers seen in the Ovider and Capridae EpECies.

The difflculny in evaluating such differences is com-
paunded by the fact that there are abwious spacies-opecifc
nespanses ro PEP, consistency in the purity of PP vacclne
and varions drses ussd in these studies, Additionally, there
i eyidence that sophorits, ar least i mice, is a transient
phenpmenan | Lau =t al. 1u45) associaved with imouuniT-
G While pvarian damage may be eansient or parinanent,
if b5 3 comsidecation thar must be addressed far each species.
In soone cases (white-tailed deer for exacepie] permansnt
inFartitity §s penerally viewsd &5 desivable. bat this wild
g be the case Tor walpabie exoic species, or wild horses
and elephants, where reversbility is preferred.

24 Binod chentsmy

Fovr stuclioms weith vedld [ and rsstive FEF have examined
hégod chemistry, WIMer =t 21, (2007 ) and Curtis et al [2907]
have examined 22 and 28 blood perameters, respectively,
it PZP-rreated deer. Boch shudies reveabad a few but sipnis-
{eant differences betvwesn meased asd unireated animals.
Howewer, none of hese values supgested a physiologi-
cal abnarrmalicg. ThiThy-four pacameters were examined m
FFP-treated Dall sheep and domestic goats prlor to inoc-
ulasion, at the dme of peak ers apd at | year fallowing
rreatment. There were few spnificant changes (R Wallace,
personal communication], and all were within the mormal
range for untrested contol animals. OF particubar impuod-
pance in these shudies were the anchanged saipes for liver
eEaymes (R Wallaoe, pecsonal comemunicardon L

4. Firture perspeciives

Althaugh, with the exception of Aftkcan clephants, coo-
traceptive efficacy has been below that necesiry [0 an
acceptahle human conrracegitive, the degree of afflcacy
has bees sAlficient to manage enrire populations of free-
ranging animals sucressfully. Thus far, shudies with a
varisty of species suggest that s significant short- of long-
termy debititatdng side effects fesuls from F2P rreafment
After 20 years of application to wildlfe, FED appears to
poone ressomably close ro mesting the characteristics of the
ideat wildife coarraceptive. These inciude remeote delivery.
comiraceptive reversbility, salely i pregnant amimals, lack
af behavioral effects. no padsage theough the foed chaln, no
dehibitating fong-term heaith efects. relatively 1o cost,
and af baair BOE efficany (Kirkpatrick and Turmer, 78910

Although this Teview amemps L0 summacise 4 large
hody of work with FZF and noo-liman speciss, caution
should e exercised when examining the historical effi-
cacy and satery of PP in wildlife, because the purity of the
imrmmunagen, the size of the dos= 2ad the adjuvant wsed all
hawe significant implicstions for efcacy, Simidarly, doses
used cwer past years Eor sixdies io non-buman pimans
and wilelhilie have a wide range. Various imestigatocs have
used FEP doses 35 small &3 63 jeg to as high as S000 g per
imjedsian.

Perhaps the greatest difficulty in evaluating and com-
paring ldstorical wouk with PIP comes with regand o
puricy af the imasenogen. Untd recently, these has beeo
no standardized promocol for peeparation ar quality con-
trul testing of native PZP. Earky preparations were prepared
witl commercial mear grinding equipment of laboramnry
momogenizers. In these cases. several soluble enzymes
frpen ovarian cells are released into the preparation. The
garty wark af Mahi-Browm el 2l (1985, which |3ter ==t
e stage for ingerest in FZP as & dog rontraceptve, praba-
bly used quite impure FEF aud 2 gond deal of the pwarian
disruption reposted 1o that stedy might well have beed
the resull of antibodies amalnss oezridn 755 ENLYIRE,
In pae case, @ preparaton sold comeersially acd ased
i aF Leasr ane wildlife study did pot pressot 3 gel elec-
rrophoresis paltern even reootely similar (o RSt othes
pative FFE. The creation of the ganged razor blade device
by Ronnie Dunbar (then at the Populadon Crmcil, MY
jed to an IncToase in purity of native PEP preparalions,
Rather than grind tissue, this instrument which is known
b somee as the “zomamstic”, sliocs the ovarian tissiee at
the precée spatial distasces peeded to (eiease oocyles
with 2 mimimom of tEsee demage o other cells While
it baLhve FEP preparations can be considersd 100% pure.
pwi-dlmensional chromatography has confirmed the r=la-
Hie purity of preparations made with the “zonamagc’, The
samp diversity exlsts with regard ro qualicy coarral, Gnly
come of the many FYP prepararions wsed in wildiife have
been subjectad o a standardized guakfitative and guantisa-
rive analysis and pathogeoic becterial and viral screens.

[Hifferene modes of deliveey of the PEP vaccipe can
slza resulr In different efficacies. There is some evi-
dencein white-railed dees that hand-injection, particulacdy
with the primer dases, can produce grearer efficacy than
dart-dalivered wacrine during the first year of treatrent
rRuders. 2005 but differences diszppear after multiple
years of (reatment. This i probably the result of heter
effcency |n delivering the entire dose inrramussutarly.

5. Coachrsim

Despite the difficuties in comparing dara from histac-
el arudies, it is now elear that native PEP has an fmpatant
poke £ play in the managemen of wiidtife populitions. The
recent stapdardization for nadve FEF preparation, quality
coatral and adjivant use hes produced a data-base Uit
nd:qmmlyﬂdrzﬂspeﬂesdi&'uem.ahiﬁmm CLANASS
witiohe prpulations and safery issuwes with some comfidence,
Bath the high desree of efficacy and the complete absence
of long-term debiliating edfects suggest that native FEP
Ay comme choser 1o meeting the characteristics af (e idkzal
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wildlife ronfraceptive (Fitkparrick and Turrer, 1981 than
any other available contraceptive. The single largest short-
coming is the nesd to provide annual hooster isoculatians,
Tadt this may soon be overcome by 3 long-acting form of
thsp T8 waccine, that has alveady shown promae (Turmner
gL al, 2008 ) and may soon be availadle for remiode delvers
Tlee second urgent scientific gap is the absence al'an effec-
v recomhinant form of the vacciog, which would papand
the nuimber of aidinals that could be treared by virtee of a
lasger supply of antigen, now made 2lmost impassibla by
the labar-Intensve patwre of FEF productlon.
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