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An overview of the symposium: where have
we been and where are we going?

|. F. Kirkpatrick
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The Fiith latermational Symposium on Ferility Contral in Wildlife is the continuation of 2
furum that was first organized in 1967 1o address the growing conoerms posed Dy new para-
disgms in wildlife rmanagement. Eachof the five sympnsia has orought waether scientists from
around the woeld, many of whom work on the cutting edge af technologies that collectively
may miowe Ut closer to the splutions for hemane and non-lethal cantrol of wildlife popaka-
tions. Richard Leakoey, former Direcior of the Kenva Wildlife Service, and a long time advecate
af nan-lethal approaches 1 the management of Africa’s wildlife, eloguently framed both the
wreney of the peed for wildlife contraceptive technology and the challenges that lie betore
us.

Thie historical perspective for this symposium series is inbeéresting and educational. The fiest
symgcsium, held in Philadelphia in 1987, was lagely a hislorical pverview of whal had been
Irert i I.”E'l.'il::luﬁ WEErs. |-|-||_;.-:,||l=,l 1ll,.it|'l|-| wil sUCCESS. The EE‘\'_L‘IH-d 5'|-'I1IF:II}'_:-i=J|'|'|, haid in r'l"l-'iJI|:||'_'I|J!'|'|E Im
1990, was more of less futuristic in nature, exploring what might be possible. By 1993, when
tha thirtd symposium was held in Denver, it was clear that the history and fulure were merging,
and that practical and successiul approaches were finding their way to the ficld. The 1996
wymposium, held on Great Keopel Bland, introduced the concept of the biclogical vedlor,
Moww, i 2007, we have still more advances baoth in the field and the laboratory:

The many experts wha came to The Kroger Matsenal Park and Skukuza have presentesd us
with an array of pussibilites fae the pon-lathal management of wildlite. Summarizing such J
wyimposium cannot be accarmmlished easily, as there are some distinctions among neecs and
appeoaches that are oiten overlooked by researchers and the general public alixe. Firstly, to
reflect on the value of the papers given in this sympoesium and the ideas they represent, they
must cach be placed carefully in proper context, For example, there is a world af difference
Between the approach o ferility cantrol in valued wildlife species, where reversibility, satety
and dexibility of application are equal to, or even more impartant than, efficacy of ease of
selministration. In contrast, the concept af fertility control of 'pest” species opens the door 1o 2
whiole spacirum of different approaches and mechanisms. Does anyene Cane whether i Mew
Foalantl possum never returms ta fertility after treatment or whether its behaviour is changud
significantly? Probably not, hut one wouldn't be very wise to suggest thal scenario far a Morth
American wild harse or an African elephant,

At one-end of this spectrum are the “valued’ species, those that the pubhc perceives as
dusirabte and in meed of contrel, but certainly nat eradication, Thesa include the wild horses
i Marth America, genetically valuable captive exotic species in zoos, African efephartz anda
wariety of wildlife in natinnal parks around the world. In Australia, the koala and mast of the
kangaron specics certainky fit this categore, The certanty of where white-1ailed deer fit is less
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ceflaln, with. sionificant segmuents ai the papulation siswmgd them ay pedts’ angd o similar
segment seeing them as desinahic.

The ‘nest” catogory facludes New Zealand possums, foral pigs anewhere, vitudlly all
unpulates, carniveres and rabbits in Ausrralia, slmost all nonsmadive species in natonal parle
an any cantinenl, and mast radents anywhere, As an aside, the ranonales o placing these
species in the “valued” or ‘pesl’ catepones range from ecanomic i valuesbased pesceplions
anel are nat absolute,

A second contest for the wark presented i this Syesposiuees s hat of reguiatory issues. The
tascinanng, potentizlly eftective and possibly sobering biologieel veslor approaches used by
many of the Australian investizgators ane sibers will prohably never see thae bt of day i the
L'SA, no matter hina benign the apent or the vecton We really hove noidea how Arrican
nations will wiew 15is fom ol delivery anel exactly whiere Ecropean countnes will fall aa this
ingie is little better than o govss, [n e GSA we can’l eeen discuss oral defivery unless the
canlraceplive agent is species specific. Infact, these sy have ddven the very direction of
rospirek pn entine Continents,

Firally, thientire ssoe of wililife contaceptiaen rests within ceeerse aml oitesy contentions
views of the cthics of this sHIE e appraachs loesedd i mamagement. Whal seens el
and maral 0 one person olien seerms cabrageons L atbers This, negether @necanamic, con-
sepvatinn, phifoeophical, cultiral, political anc secialvalues temeds seocreane o wide diversity ol
.;|F:|ini|;;||'|;-'r absut whedhor wee are I'|'|i,'|k|-|'|_|.ll [ArEELILSS Cr alizl I st kwearids, Ties, ||:-!'|.'|',.' | will Ira id
proridie semesom of useiul summany despite these wide-ranping diffeneaces mooentest

iy fasl ohservilion before examining the specitic content ol his syimposiomy s o
disappointing vne ard, frankly, Bile hos changesd over the 14 vears since the fiest woild]ii
contracepsive symposium in Philsdelphia: Although the research in progress” dimensions of
wilellite fertility control are impressive, and a great deal of the work g e desonhed as
phogan and excitivg, the actual application of tertility control e frec-smggng wabl populations
resrmains lieitecd. €3 the 435 pagors given at this sympsosium, onby seven vl oc-mmging
wildllife, AL thes same time, Tthe ureenaoy for mome agplicazon tooanimals inonesd e
annually st alasming rabes, s ond thing e sopdy wildlite contracestion mnea pen ancd @l
ancther to come facs to face with the realitics of delieeriog contraceplives to intelligont, wily,
somelimes dangersus ancd always clever free-roaming animals. Thus, s s call oo mess
maze raprdly Trom those fabosataries and pens o the field to accomplish the task befon: us,
rather than iust publish more papers,

Lona pellucida vaccines

A with previous wnposia, the porcine sora pellucida (PFP) vaceine remains the vaccine that is
siudied or applied most commonby o wildlite species. Rick: Mavgle's efiers on Fire 1sland
Mational Seashare with wailel wehile-tailesd] desr (Olpooiews vinminianus) have demonstrated the
high degres of contraceptve officacy and safely of this vaccirs, ancd, more imparantly, that we
can rediuce deer popailations with cordraceation, Paul Cartis has confirmed this same level of
efficacy in deer, as well as the phenomeron of multipbe ovstrows cpcles in PEP-reated ceer,
reparted almost a decade ago, and his observation regarding charses in Bone marna in lreatsd
animals warrants furtbser investization. Richard Favrer-Hosken has proveded ws with a oo lock
at the comparative amibody responses ancd the rale of adiuvarts across different soecies, Similar
contracepiive esponses have been demonstrated in brushtail possums { Trichosuns veipecoia
by lanine Duckworth, in Eastern grey kiangaroos IMacropus gidamewst by T | Koy ard inelk
[Cereus elanhus nannndes by Susan Shideler. Indeed, in ourown workowith zoo animals, mone
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than 95 species have been treated and thene ase surticien: datz to report sucoess with moe than
Al thus, it is lkebe that PZP will work in wirtually all mammalian species.

[wo imnporant advances needed tor the development of mare practical applications of PZP
ir the rield are: (i 2 sinple-inoculation format thal eliminates the nead far 2 braste) inocula-
tion during the first vear of freatment; and (i) development of recombinant foims of the
vaccine glecoprotein to aliminate the labour-intensive and, thereiore, hmited production of
native PZP, Iinlerestingly, and a bit discouraging at thi sarme tire, is the reality that these hao
priorities have not changed since they weers Birst articulated in 1993 in Denver, nor have they
heer conquersd. The review by lohn Turmer has provided ar least one mndel Tor & single-
inuculation form of FEZP delivery, throueh lactioe—glveoohde microspheres and pelles, aod the
evolution of this research provides us with an interesting perspective for understanding the
snail-like speed af propress, [n mares, the better part or a year is required ko recover data ona
single-inaculation vaccine ard (here ae few chorteuts, Despite this repored progress, there
are other farmats tat must be tested and which might piovide even neee practical single-
iy lation formulations,

Bonnie Dunbar has summanzed guite succinctly the scientiflic and ebical ssaes o
recambinant vaccine design, This isan impartant issue because practical loagshical cansidera-
Figars with native vaccines, such as the PZMvaccine o the lahousintensive procuctesn atten-
dant 2 such mative oreparitions. will abways B lmiling faciors in their application, The
appeantinee ol successinl synthetics or recombimants sall rest oo the anility 1o recognize
appEopriate epltogses o peresanent and reversible contraception, specics speciticily of these
epiopes, and adeguate and accurate glyensviation of the predein foendations, Ty the end,
practical wilillire contraception rests on (is achleseneat a8 much as any ofher dirmension of
thvis il e e Srienee.

Samesaf those appaoaches, ased by amme Dockwonh, hase alreacsy preduced an appar-
enily spressiul vaccine gl subsetuent contracegtion in broshtal possums,and in kealas

Phascotarctos cercest, by Ann Kitchener, Chris Hardy's elegent work with recomlsisani
ML e pptitoges shows a preat deal of promese, sone emphasis most be placed on thes line of
resere BiE s areaeer b seach thae full potential for wibdliie management by rertilite control,
athesr mamnpsabahons of the mative PP vaccine, such as conjugation o other immnaggonie
relesctides, demonstratoc] by Matt Bacer, imowhich he caosed some contraception in domeslic
priss rray prervanks aodeltioema! pathways toe effoctive vacoine desyeloapment,

Sigrifivant progress s been made in onderstanding tha long-teem saledy of the PZP
vareine it ledst 7 manes, Do seork st vl maees, nois strste Ring oier T4 90ars, we s
i telity anet the limits of reversibility of contraceptive effects, and it is also clear that this
VLTI b ewlrermsely sake K give b pregnant mares, sith ng cifecls oo pregnonries inopea-
press. Bealih of the Teals o subsoguent sureival, Afthouh not reported hore e 1is sym
jroasiumm, those sareey oot rer mares waere alse peflectesd recanthy in PEP-treated Atrcan
clophants | Lovedonta Givic o, suggesting 1hal the satety of this vaccine will sxdead across
My Speries,

GnRH vaccines and agonists

Thie second Tareess combor of repors ee deall with GoRHE vaccines and agomses, seech s
similar- 1o past sympesi, Paul Cortes bas derronsirated the eserulness of o GoRH waccine in
wii le-tailed deer, with contraceptive resulls similar o PZR The exciting work by Dan Baker,
i1 which ke successiully applicd the commercial GoRH agonist leuprolice woeld in g
subrutasseous hioimplant, points the way tonew approaches for uneulates. Egually important
was bl bscrvation that reproductive behaviours wese ool changed. However, 3 remmnle
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delivery swstem mast still be developed before this becomes proctical outside zoos. Lniie
Brown has gemonsirated the inability of theslorelin o suppress oestras in Astan elephanls bl
corfirrmed the utility af remole endoctine monioeing, which b been g valualsle tool in
wildlife contraceptive stuclies tor almost 15 years.

Within this context of caplive exolic species, contracetion of carmivores remaing mosl
arobleraiic, While human confracepphives work well for primmates, and the PEP vacome
JRpEars 10 wiork acres the prtire Breadth of ungulate specics, carmivores fave proven res-
it by effective and sale contraceplion. However, the repans by Henk Bertschinger arsl Tim
Triggh, wsing GrRH analogues in felids anrd canids, are encouraging, The compounos wirkl
well in Beth sexes and the resultant conraception appears o be reversihe. The ooy serious
prablems identifiod o far are the loes of mate-related secandary ses charsclerstics in il
arl some species-speciiic varahility im efficacy

Perhans one of the most exciling addvances in wiidlite contraception has been proviced by
Tarre MWetts work. The conjugation of a planl Cyiotoxin W3 CinRH acanist resulted inthe sig-
pifican: reductinn in LH secrelion in mule e (W foeaiions omraonis), The Cyiolsm
remsaing harmless i other lissues excepl where s dolivereed by the cirrier 1o a specilic tarpe
coell in this case to the LH-priclucing cells of the pituitany, Adtheraph o preat doad more wars
remaine b he carped ool this s ane ol T miost frmeosative aral aeigimal eees Lo prace s
Sy T T

Sternids

Fine frend that has been clear since 1987 s the decling in the use of sterawds as potenial
roreitity orhilsitors in welleliife, p.mirmnrly LR e (o h RN TS r.ln||'.l|-tlinn!~. The user 1f [hepir-
[roera i the Rippopotamus (EDppopRte s amphilives) was shown by Laura Corahan L b
¢ e of shortening the liteal phase innis sppec ies anc wias Safe o jovo T pregnent animals
I usetulness in preventing pregnaney will depene on dolormining, cifective dosess Dnres
v ppEerimoents with levonorgestred irnplants wese extromely successiul in demneslrating
revprsibile cantraception in the grey kangaren and the Tmplants swere also sare-to gve o
peegnant ard lactating animals, The application o1 these coatracentives o free-raaming wilil:
lie wenald be difficult becouse of the inability 1o deliver the compouncds remetely, and th
ssue 0l passage through the feod chain has not beer adressed, tut thuir use in caplve pos-
Jlations remaing feasible: Linda Munson's long-stanging andl onening work regarding the
postentiel for rontracenlive-associaled pathologies is impaant 1o consicher hese, While she
ek ue bo examing this issue with all contraceptives, her wark has cloarly raised condem o
the wse of steraids in certain species, Bevand that, her work provides us with a rameseork for
staelving safety with oiner compounds and vaccines.,

Other approaches

A varisty of ather approaches has been sugaested in thiz symposium. Twink Allen’s work
presenterd us with a detailed ook at the hormanal contrel of pregnancy in the elephant, and
priwides evidence that the ovary exclusively supports the harmones of pregnancy in this
speries, This, inturn, apens the door 10 the use uf abnitacients in elephants. it public apinion
elowss miat pisg U 0 creale large souial hurdles. Frank foue's delivery of sperm-specific sinhipens
t Toxes | Vidpes volpes) shows sume promise if tissue specificily can be desnnstrated; anel
there s i wiral vector that might provide a delivery system. -
Dopamine agonists are. suggested as passible wseful compounds by Graham Coulsan,
citing several previous studieswith various formis of hromuocriptine: howsver, Tnomas Delibesto
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has shown that the dopemine sgonist cabergoline was inefiective in covotes 1Canis iatranst,
presumably because pratactin has o luteatrophic effects in this species

Muodelling

An area of growing interest but also growing concern s thal af maocelling for various
canlraceptive approaches tar wildliie, The questions being asked by Lyn Hincs and Phil
Conwan and other investigatars are critical to the allimate success of wildlife contraception
hut, 3t the same Hime, the paucity of actual field applications Has fed to models that are basexd
or many assumptions instead of hard data, About the only penaralizetions thal Can De rade ai
this paint are that contracepsinn may well be effectivie in reducing populations of short-lived
species with high natural smostality, a5 shown by Roger Pech, Dave Ramsey, Grant Singletan,
Wigel Rarlw and Stephen Davis, angl that in lang-lived species with lew martality rates the
best arvpone can expect is shar-lerm sera-population growth and 2 very infense efiarm over a
very long Hime o achieve seductioss, Stephen Davis broushe our attention o Gecions which
have beeome assumations but which have nol been well investipated, includeimg changes
in natural reaulatery mechanisms, subordinate females hresding and  densiby-dependent
changesin fertility, There are even fewer data hor long-lived species and the surprizing findings
through our awn work with wild horses sugpest that decreased muonalily and increased
e veyity st e accounted for inneswer mcdels,

Viral vectors

O of the miosl controversial issues in the subject of wildlife contaceptions s that of
Fiotisical vectors for the delivery of contraceptives. Gornand Reabel and Frank Boue have
pxplares] the tese o various argamsms ancd, i particalar, non-patiogeenic virses, o8 e iors e
contracoptive vaccine delivery, Althaugh the prageatism of such ar approach is self-eviden:
shay ruest o af s s specefic iy, mutating vireses and methbods thal enee urleashed canndt
b callod Back st b gelefressidd, aped the answers must be forbcoming Belaee eicher thio
auhfie e the repulatory amoncies will sagn off on this approach. I anvane al thes symposiam
fad gy daulsts abeut the eomplexisy of the regulatory rocess tor these genetically modificd
araanisms ir Auseralia, Kent Williams has pus that issue forest

Field applications

Mpspzite thie small number of actual Hield applications, some important new isformation has
Laeen penerated, Rick Maugle's pioneernmg work on Fire land with white-tailed deer 15 ane of
tha: firsl stuclies to demonstrate the ability 1o aller pogulation pratiles significantly, the ullimate
agmal of wildlife contraceplian, with a significant reduction in the Ireaterd population oves 7
vears, 1 should e mestianed bess that field application moves the disciplfine of wild i
cantraception from pure science fo almost pure i, and wniess efficient delivery systems are
duciiel anel devalaped, the scionee will amount e very linle. Fyvan more challenging was 1he
work of Susan Shideher with the rree-ranging clk of Poinl Reves Naticnal Seashore, whers
the leagrstic s af treatmart ranged from helicopser capture 10 hiding behind saddle horses ros the
purpase of darting animals witk the broster ineculations, but which at the same lime proviced
b rirst _tiu-i_u_l_'-i_'-g.lin:_lr': that el popilaroes coald b alterad with this 1echnadoey. Finally, our own
w ks with the vkl barses of Assalodplie over 14 vaars has also demnnstrated the ability o
achieve zera population growth ina very short lime even in long-lived species, and equally
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impEartanl, the fongterm safely of the PZP vaccine, in letiis of reversinility, longevity, genoral
Loty condition and application i pregnan arimals,

Behaviour

£l three papers on the issue of behaviour have graced this symposiom. Avdl Delsmk s work
with PZP-treated elephants north of here in Makalal Game Reserve begins to exienl the very
peeliminary hehavicural work started bere in Kroger Park by [ L Van Atena, anict will ke
critical 1o the acopplance of elephan mmunocenRiracepton by various animal protection
roups. Glen Saundors” waork with oxes and Dave Bamsey's work with possums have illus-
Lrated Bow fertility control may imoact on hehavieur and bow behaviour may influence the
weer of contracentives, The real point Bere is that wildlite populatiors nost nol just fie con-
trolled, bt must be el with their social behaviour and orpanizalion macl, o we have
cleteated ourselves andd harmed the seilditte in the process of trying tochedp .

Ethics

The ethical issues pormeating wildlite contracepsion e mudtiple and comples, ol o
pedberstancing by those of us whe pussue this science s abselately critical b et
suct e we ge ieve in reaching our goals of homane ancd non-lethal ramagemnent s, The
wildliie we pursue with this technologay is not the exelushe domain or the ammia! prelection
COMMILTify, i Gf thes gomernmenial aEensies thal sramage wifdlize. 19 B onal e es lusive
commain o any inelusiey, inctueling apricaliure, In addiion, it s emphatically ne he ese les e
il n of scientists, The weldlife wie pursue with this tochnelogy wllimately Dedonps oo e
ouliiic and we cannot ipnore their concerns, Priscilla Cobn, wheo, incslentally, was insing-
"l'll'nll.ll It "'I'“[I“.Lll ||'IE.'5U 5-':|"m|}§.'|5i-i3 HOE Ty YT ,':||_|'||,'_|I nf{widl_l[l L= '|.'|.'i|‘|I WA il'lrl.'ll:-'n'hl'l." |:l|'|ii|::‘-
sophical losk ot the differences between lethal and pon-lethal approaches feam the animal
iichas viewpoint thal, 1 i isnt good for humans, 1 sn’l good for animals. Geep Curlis gave os
¢ peek it the concems and opinions of the general pubbic and | oan tell vou with greal
sasliee, afes 30 vears in this business, hat her findings are nor an artedact, John Grandy
proserted e anirmal waltzre point of view, whene concerns extent to validatmg the need tor
any managemend at all, and the criteria fer the decision ) use this techinoliogy aml jusl
wha makes the decisions, as well a5 the bensfiticost ratics for the welthoing of the animals
themselves,

Finally, the stricen: dialogue that crapted i this sympesiam with regerd 0 bielogieal
vectons and vaccine salely 1¢ entinely appropriate in 4 lorum such as this ane. This dialogue
was only a reflaction of long-simmering philosophical and ethical issues, which began o
1943 M the Denver symposiom, wiln the introduction of wiral vectered and genetically
mnclifie] delivery systems inta the wildlife contraceptive milicu, We sheuld nol be dismayed
hecause we, a5 a scientific community, have some major differences of opinion, Whether we
likee the idea o pol, wee here at this sympesiur rellect the same differences of opinion that
exist within the general pubiic. Regardless of the philosophical view ane takes, gither animal
rahts or animal weifare, or any other stance, it s clear that these views originate with the
public, asd that the seisniists wheo produce the techaelagy must listen carefully

Where next?

¥ the 1tue gnal is toe provide non-lethal, humane and publicly acceplable management ke ly
iear weilellifes prpulations, then the privsitios are clear. Inowhal seems ke an echo from the las:
symposium, we slill need that single-inocufation reversible vaccine anil it is cioser woday than
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it wae 5 yvedrs-apo. Ve sl need synthetic contraceptives thral can be prﬂdnmd in taige
quantities and inexpensively, The diversity aof wildlife problems requices that we have beath
reversible rantraceptives and nar-reversible sterilents, and there muslt be more studies of the
behavioural conssquences of wildlife contraception.. Betier population models based on
penuine field data must be forthooming il we dre bo kniow haw o use this managemenl 1o
wizely. There must be a clear identification af the athical and moral (ssues surrsurding our
stewardshin af wildiife, and of the precise rol ant place of fertifily contral in management
ethics, Finally, we must mave [his iechnalogy., where it is sate to do 50, into the feld in actual
applications more rapidly than we have done in il past.




