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Fertility Control in Wildlife
Management: A Beview

1. F. Kickpairick and J. W, Tumnez, Jr.
Initrodiction

The history of fedility control and chemosterlizntion as @ manapement tool fae
the control of free-roaming wild and feeal, and captive exotic animal popolstions
15 a relatively shont one, and (he fratermity of scientisc: wio have created this short
history is @ small one, It 1s the purpose of this opening paper to "set the stage",
ihat b, o review just what has beea accomplished in the ficld and provide the
bockground and coatext for the meny papers which follow.

Uniil man's inbervention became a gerlous factor, animal populations were
kept within the limits of thedr food supplies and habitats throogh predation,
atarvation, disease, a variety of physiological contrals opon neproductive success
and, sometimes, migration. These often delicate balonces hive been severcly
disriipled by human inkervention and two of the more cbvious results have been
elimination of predator specics and & loss of critical hablear, Thus homans, casg
in the whiplash of their own lpmorance, have had o gradoally tabee on the
responsibility for managing presest wildlife populations.

Historically, wildlife populations have been kept within the limits of food
supplies and habitats through controlled hunting, poisoning, tmpping, and
sametimes relocation. A variety of social and political factors are now threatening
o peduce the effectivencss of these traditional methods and oneontrolied
population increases aMoRE Some specled we occuming twoughowt the world, In
certain cases, such as the elk and bisan herds of Yellowstone Natlonal Park, the
protection afferded by refupss hes resulted in severe overpopulation and
degradation of habitat, In npother example, feml horses have overpopalated thelr
ranges in the western United States ss a result of well-meant but poorly concelved
legislation, Cartain oo aideels, even though thear wild fres-roaming relatives poe
cndangered, mow reproducs so efficiently in ciptivity thet we nre simply running
out of room te place their offspring. The most notable of theee are the largs cats,

Controdled bunting, althowgh successfal in mest cases, ls coming under
increased public serotbny. Lagislaive interference with deer hunting s2asons bas
alresdy ocowred in 0 nomber of stntes despite growing populaticns.  From a
purely biclogical viewpodst, hostiee does mol insure natusal zelecton either
Trapping, particularly with legehold devices, i extremely  wnpopidar amoog
cortain segments of society and legislation against steel mmps has alrsady beon
passad or s pending in mony statss and over 60 countries. Even in repions where
trupping is rensenably well-acoepted, decreasing fur prices have resulied in
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wereasing populatlons of preducory animals such as coyoles and foxes, and armong
wecies a4 the skunk and raccoon, which carry and spread dungerous dissscss ek

irabies and Lyme disesss, Lirve-trapping and relocation of overpopulated speciey

expensive and only works when sufficient suftshle aliernative habitat exists, a -

Watian which is almoat impoasible to find,
Poisoning overpopulated amimals Is distastefinl, often dangerous to humane,
d notoricusly nonepecific. M polscning programs require state and federn]

rmisgion, something which is becoming difficult to obtain, For exnmple, the ".

ninﬁngﬂm*ﬂwﬂu%n_ﬂiﬂm@gi Protection Agency in

states ond it is doubtful that the two remaining states, Montung and Wyoming, |

i K, I
“ept is largely univsied, and skeptics, who sbound, consider the spproach

e, In consideratlon of this situation, the remainder of this paper will foous

the history and benefits of fertility control and chemosterilization in wild,
» BNd captive exotic specles, Emphasis will be placed oa topics which are nat g

nﬂEEn_mEuﬂEE:ﬂH__aﬂﬂnnﬁ_
Canidae

wse of antifentility compounda b wild canids was prompted by the discovery
133 that mismated domestic bitches would resorh early embryos if given the

wetic estrogen diethylstilbestrol (DES) (Tackson, 1933).  Linhart (1963)
wsed the use of orally delivered stenids ta control reproduction in the red fox

we fiedva), an animal implicated in the spread of sylvatic rbies. A yeor lster, {

wt and Enders (1964) demonstrated that female foues force-fed 50 mg of 3

frem nine days before mating o len duye post-mating became infertile. The
apparently acted by cousing implentation failure or early embryonic ’

peion. The same dose of DES had no apparent effects izpon male foxes,
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While suppreasion of fertillty among captive nnimals waa shown to be
EEEEEEE%EF?E%#&E@
EEEEEE&EE?@E&%EE%

!ﬁaﬁﬁﬁn&ﬁnﬁn!ﬁgaﬂgi??ﬂng

During this same period of time Chestum and Hansel (1967) investigated
Eﬁrﬁﬁﬁigﬂaﬂa&w&aﬁﬁﬁiiﬁﬁueﬂ
foar breeding saasons. Three of the compounds tested proved effective. Varous
mixtures  of elomiphens isomers [1-(p-beta-diethylaminoethoxyphenyly1,2
fH.ggﬁﬂi!nuﬁﬂmﬂangE
giﬂ&nﬁwﬁnﬁai&?uﬁnﬂﬂu:ﬁﬂigai
ﬂnﬂnﬂ.ﬁ.ﬂuﬁﬂﬁ&ﬂ?uﬂiuﬂuiinﬂn!ﬂiﬁ. The data suggested that
EEEEEEE.EEEEﬁEEE
described, Chiormadinone  scetate {G-chloro-6-17-acetoxypropestemne)
Eﬁﬂiﬁﬂ&?ﬂ.gﬂﬂn%aﬂﬂn%#giuﬁ

EEEEEEEEEEEBEEE&EEI&E.
Eﬂﬂnﬁﬁgl_ﬂﬂuég!&i!g Howenver, if the
uﬁuﬂﬁﬂﬂ;sﬁwai.iﬁ?ﬁﬂswﬁﬁﬁﬂ&.dﬁ
uﬁm&ﬁnﬁoﬂﬂﬂﬁ_giﬂﬂg!ﬁg&ﬁ%
Fieroids o carivones.

E."Eﬁﬂﬂﬂnﬁﬂ&mﬂﬁhﬂmﬁdhﬂ&ggh
synthetic  esirogen  related 1o DES, meatranol  [17-alpha-ethymyl-
ug_hkps.ﬂmf_q&uﬁ.ﬂ_. (MES) was an effective reprodoctive
inhibdtor, EEEEE??E-%H&EE- Although
Emﬁi&ﬁii&q&ﬁ?eiﬂunﬁwagﬂhgn
drugged feadings. ?Hﬁﬁﬂmﬁ:ﬂﬁnﬂﬁnﬂﬁ&ﬁ&mﬂaﬂ
Eﬁigagauagﬁsﬂwﬂﬂuﬁﬂ,eg
dceeplance problem with MES woald surface again in rodents,

Gﬂﬁmnﬁﬁi_gﬂﬁnﬂiﬂifgﬂsngn,&uiﬁ
BE#F&!EH:#E:EEEEE_E.. Until this time, ull attemgts
& fertility control in wild canids had focused upon the female. Spermatogenesis
!Egaﬁgigﬁawgﬂﬁﬁug
EEEE:H#E;.EEE?E:HFE&E&E:E:&
in December, Five wesks after drog ndministrarion was discontinued, spermatozoa
eﬂﬁ%ﬂ?fﬂi&#ﬂﬁiﬁﬁuﬁuﬂmnnﬂﬂnﬁéﬁﬂ Mo
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ignificant impedrment of spermatogenesis was observed with either of these m

ompoonds alone ut the same dosages.

EEHEEEEE&#E&?E:E&%E 1

optrd reproduction in female coyotes (Comis latrons), with DES.  [Initial
iaratory tests had shown thar DES given just before or after mating inhibited
nplantation in coyotes just as it had in foxes, Tallow baits (Brushman et al,,

967) filled with 100 mg of DES wers sir-dropped in cectsin sections of New |

fexico, Female coyotes were caughl scveml weeks later in theae areas, and
pproximataly 75% of these females showed implantation failure or signs of fetal
Warption

thibiting farility in coyobes, First, DES ingestion had to be timed relatively

ecisely with the animals” reproductive cycle for success.  This problem was (B0

EEEEEEEEEE;&REF%mEE!EE

EEQEEEEE.E&._H“EE!EEEEEH : |

vblem in the absorption of the DES in tallow baiis. Finally, Balser {1964} and

Enz.tﬂm&ﬂaﬂniﬁn&aﬁiﬁ&fﬁnnﬁuﬁa&#ﬁﬂg ;

E.FHEJHEHEH_!&#%EEEEEEEEE
prodisceig later in the season,

gmi;:&ﬂi&ﬂ%i&ﬁ&sﬂﬂiﬂﬁﬁ&% .,.. |

 redirected to domestic dogs. Taking advantage of advances in reproductive

docrinology, Simmons and Hamner (1973) placed sillcone mubber implants

ntaining testost=rone or endroatenedione subotanecnssly in female beagles, The

whes were kept in a constant eate of anestrus for 420 to 840 daye and when the
ﬁgsﬁngﬂﬁﬁnﬂ.ﬁgqﬂlg.mﬂﬂrﬁiﬂ f
ppressed in these dogs bt this study did ot explain the mechanism of sction.

ugngﬂﬁgggﬁuﬁﬁ}dﬁnﬂl&&!ﬁg!ﬁnﬂ
pothalamic-plositary axis, blocking the releasc of Inteinizing hormone (LH) and

ﬁuﬂmﬂmﬂmﬁ hormone (FSH), and inhibitlng follicle stimulation andfor |
I ortunately, in addition to producing antiferility, the androgenic
roids caused both physical end behavioral masculinization of the femals, o _

sdition unaccepiable o0 dog owners,
At shout the same tme Storm and Sanderson (1969a8) tested the
sotiveness of an oral progestin, medroxyprogesterone acotate (Provers) on

ttive female red foxes, Each fox received 15 mg of peoveraday for foar )
ht days during the breeding reason and the Su&&&::ﬂiﬁ."ﬁi |

uced, Shartly therafier, other investigators explored the use of oral progestin

controfling fertility in comids. Melengestrol acetme, an orel progestin closely

uzd to Provera was given to domestic bisches in dodes of 200 pg or mare per

» and estrus was completely inhibited for o trestment period of 243 days |

doolowski snd VanRavenswaay, 1976). The positive results obtained with
leagestrol acetate led 1o the first progestin approved for commersinl wse in

5. This compound, megestrol acetate {Crvabun, Schering Comp., Kenilworh,

There were however, limitations in the effectivansss of DES bais for 00
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MI} is an effective ofal contraceptive in the bitch, highly relisble, snd with few
gide offacts (Wildt and Sesger, 1977). In the Netherdunds, another mynthetic
progestin, proligestarons (14 alphe, 17 alpha-propvlidene-dioxy-progesierone ) was
tated In doge and found to swppress estrug in 97% of the bitches fed the
compound (VanOyg and Cdendamp, 1978). Despite these swocessas with domestic
dogs, no significant field applications of these drags have occurred with wild
canids, even though fox-pelated mbies outbreaks have since occurred in various
sections of the United Scates.

At this point attention returned to endrogenic steroids.  The symthetic
androgen mibolerone {17-beta-hydroxy.7 alpha, 17-dimethylester-4-ene-3-one)
given orally to domestic bitches for 240 deys sappressad estros and probably
ovelation for the entire test period without the objectionable masculinization seen
earlier with testosterons (Sokobowski and Zimbelman, 1976). Nine years later this
same drug was given to five captive female timber wolves (Canis lupis) in doses
of 6 pgflg/day for 2 to 22 months (Gerdoer &t al., 1985). There was a complete
suppression of estras and the only discernable side effect was increased aggrassion
directed townrd cage-mates. During thiz ssme period, the Comation pet food
company conducted extensive experiments with mibolerone, In one of the lurger
teets, 500 privetely owned dogs in sight stutes were placed on mibolerens without
tse bBenefit of veterinary examinations; fertility inhibitlon was almost [00% and
no untowend @lde effects were noted (Lloyd Miller, Camation Research
Labormoriss, personnl communication), Ultimately the FDA licensed the drug for
prescription by velerinarians. Effective fertility inhitdtion retoires 30 pg/day, a
condition unlilely to be met in many wild popualations.

In 1976, two independent studies took a different approach o the control
of coyote reproduction, Gases at al. (1976) and Thompsan (1976) attempied to
produce chemosterilization in male coyotes through the adminkstration of cadmium
chloride (CdCL,). Captive malea were given from 2 w0 24 mg'kg orally. In both
studies thers was no decrement in specmatogencais.  The foilare of CACI2 to
produce chemosterilization in male ocoyotes was porzling, considering the
previoualy documented permancnt damage to the lesies of dogs (Sankeranarayana
e al, 1073) and a wide varlety of other mammals,

Still nmother approach o canine fertllity control wos taken by Al-Kafawi
et al (1974). This team atternpted to immaunize dogs egeinst their own LI with
injections of human chordonlc gonadotropin (hCCE).  This experimant failed
because cunine grmadatropins did not cross-react with anti-hOC antibodies, but the
concept was promising. A year later Faolkner of al. (1975) reporied varying
degrees of success In immunizing dogs ugainst LH through the use of antibodics
that were considernbly more specific for canine LH, More recently, Vickery et
al. {1984) successflly suppressed fertility in mude dogs with repeatod injections
of 3 GnRH sgonist The agonist, [D-Mal(2)6-GuRH| was administered
intramoscularly in doses of 10 pg'kg, and testie volume, efacolate volume, sperm
oounl, and sperm motility all declined for periods az long a8 172 days. Libido
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& deprested bat could be reatored with testosterone implants.  Following this
ork, Hasson et al. (1%85) immunized male dogs against their own gonadotropin
leazing hormone (GaRH) with GnRH-conjugated to hamen seram globulin
asma teslosterone, LH and sperm counts wers all significantly decreased,
Vickery ot al (198%) suppressed estrus in dogs with nofarelin
$-D-{2-napehyl}-alanine] GnRH), a potent OnRH agonist snalog. Using a
bemangous osmatic pump, 2, 8, or 32 pg were delivered dally and completely
prressed estrus for up to 18 months. While sucoessful In captive domestic dogs,

is approach hos litte usefulness In wild popalations of foxes or coyotes. ;

svertheless, the approach may be wseful with 2oo animals or larger free-roaming
ecies whene capture is oot a problem.

Finally, Allen (1982) field tested DES, in sugar-couted ground fut baits, in

i foxes in  North Dakota Each bait contained 50 mg of DES. Averape

wbryonke litter gize was reduced from 4.6 among conirol foxes to 3.0 among
was taking at least one bait,

Falidae

carfy a8 1963 it had been demanstrated that synihetic progestins could suppress | |
Tus in female cats (Harris and Wolchuck, 1963), The precise form of the |

mpound and dose ware refined, and by 1976 the progestin megestrol acetsts was
uinely sdministersd to domestic cats to suppress estrus (Bude, 1977,
sgestrol ocetate wos next applied to feral cat populations in England with

Hﬂn..EEEE,EA_EEmﬁm!EEmﬂHﬂ.ubEF i
ol baits, followed by 2.5 mg weekly, to dockside feral cats, Cmly one cat of |

sen eceived e dose each week: the other iz were more or lesa erratic In thedr

mdunce. Five cate had no pregnancies, one disappeared, and one prodeced four
wal kitens. Five of the cots were lofer enthanized and necropsy results |

ficwied no cases of mammary fumors of otering pyometria. Two years Isber,
miry (1978) repeaad the experiment in Scotland. OF 15 fenales treated, only

ir had liers. The drug is available commercially, in Enrope, under the names -

arid (Glaxo Drugs, Research Triangle Park, NC).

Another synthetic progestin, medroxyprogastesons acetate, has been used
Denmark, since 1971, for coatrolling feral cats (Leo-informatios, 1976),
‘futex (Lea Laboratories) as it is imown commercially, wes adminisiered weskly

doses of 2.5 0 5.0 mg to 504 female catz, OF these, oaly 20 (4.0%) bocame ”

goont, Less than 1 % sbowed signd of mammary tumors or pyometria

lowing this, Kirkpatrick {1956) used bolh medmxyprogeaterone acelate and 1
gesteal acetale in a féral col control study in Billings, Montins, OF cleven
wles which regularly took baits containing 5 mg of stervid, only two produced |

v, Five of cight control famales became pregnar,

Critica of this approach o fenility control in cats point to the iswe of

Ane pyomerria and mammary iomors associubed with ingestion of thess dugs.
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Current evidence indicutes that synthetic progesting do casse thess rao conditions,
and moat evidence supports a rate of incldence of < 1.0%. However, when used
to comtrol feral cats, these problems must be put into proper perspective. Dr, Tom
Wolski, of Comell Universily, ln an unpublished three-year study of fernl cats
EﬁﬁﬂnEuaﬁﬂEﬁEnaE#EmEEiEEEmmﬂ_:HE-mnE
and dog attacks and death of the mother were the major reasons for kitten
mortality. It is unlikely that any contraceptive drug will be free from all side
effects, bat each approach must be messured against the magniede of the
pooblern. A 1.0% rate of mammary tumors of pyometria may be considesed
insignificant in the Hght of Dr. Wolski's data,

Seal ef al. (1976) uwing injectable medmxyprogesterone acetate ( 1.0 gram
indtially followed by (.5 gms three months later) or medengestrol acetnic in silastic
implants {300 mg) achieved long-term suppression (two years) of estrus n captive
Africam Hons (Panshera leo), tigers (Felis ngrix), beopards {Panthera pardur), and
jaguers {Panthera oncs),  When the implants wers removed, fertility was
restored. Sterofd ferility comtrol is currently being applied in free-roaming female
lioms in Bloshe Marlonal Park in Wanibia, 2nd this topic will be coversd in detail
by Drs. H. H. Berry and H. T, L, Orford later In these procesdings. In the Initial
stadies depol progesting in silastic implants were placed in female lons in in
effort 1o slow repraduction (Chadwick, 1983)

Gardner &b al, (198%) usad ol mibolerone in captive jeguars, spolied
leopards, and lions, Actunl doses of the drug ranged from & to 19 pg/day and
suppression of estrus was successful in all thres species, Side effects included
refusal to sat gt higher dose levels und mazculinization in some of the lions, One
female Hon grew a manme.

Chan &t al (1981} utilized an immunological approach to fenility contral
in eats. They homagenized feline gvaries and ratsed rabbit antibodies against
them. The antibodies, when sdministersd to pregnant cats, canssd some fetal
resomptiog bat resulis were generlly discoursging. Once again, & in dogs,
nonspecificily of the antibody appeared to be the problem.

Cervidne

The increase in ungulates such s deer and elk, in refuges whene hunting is either
not pesmitted or impossible has stimulated research of chemical contraception in
thess animals. As early as 1968 abempes were made 0 regulate reproduction in
Yellowstone's oorthem elk herd  (Cervig conadensis),  Creor ar ab. (1968)
administered [VES intramuscularly to 36 pregnant cow elk between Decetmber and
March. Desss of 75200 mg terminated pregnancy in 30% of the treated animals.
Followling this, Harder, (1971} and Harder and Peterls (1974) fed DES to female
white-tailed deer (Odocoilens virginiamies) before and during pregnancy. In bedh
cases, with doses of $0-100 mgiduy, there wes significant fetal loss. The
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niramusculas approsch was maes effective but clearly Impractical in animals as
ecretive 8a whitestailed doer, ¥

A year later, Bell and Peterle (1975) implanied both synthetlc estrogen and.
rogestin n white-tailed does during pregnancy, The sllastic implants contained .
'+ 50, 100, olr 150 mg of melenpesrol acetate, or 79 mg of DES, The calowlaed
ormone reledse mnged from 002 to 1250 mafday. The implants weee cleady
aperior to imjected steroids; pregnancy raies were significanty reduced among |
oes treated with either hommone.  Matschike (1977a), in an sfiempt to regulsts
production in white-sailed deer in Mummoth Cave Matiomal Park, Kentucky,
dministared DES omily to does in an encapsulated form. Doses of S00-1000mg
acapsulated in a modified gelatin interropied pregnancy In-a high percentage of |
wes, However, poor accoptance by the does, the peed for very high doses, and
stabortion pregnancics led Matschke o conclude the approach was pot
wctical  Matschke (1977h) then tried two synthetic progestine, MOA (17 00|
pha-aeetoxy-A-methyl-16-methylene-4,6, pregnadiens-3, 20-dione) and DRC 6246
7 alpha-altyl-17-beta- hydroxy-3-oxosstra-4,9,11-trienc). Does were given 50 0 |
g and 1.0 g daily omal doses of thess drugs, respectivaly, diming the breeding :
ason. Although does acoepted both compounds without reservation, peither one
evented or delayed conception. Matschie (1980) hypothesized that nod encugh
Egungi_uﬂﬂiqiﬁﬁ_ﬁwﬂinui A |
tion. MNext, Matschke (1977¢, 1980) placed aubdermal implants contsining DES
d the progestin DRC-6246 in 23 sexually mature female deer, Dwily redease |
ﬂwﬁiﬂnﬂ_&nﬁﬂﬂn_ﬁﬁnqﬁaﬁmmﬁﬂﬂmﬂ.ﬂ.ﬁ. Mins of
2 experimental does died from handling-related stross and none of the remsining
perimental does became pregnant While the experiment proved that ferility
uld be inhibited pharmacologically, the impracticality of capturing the animads
nEEmEEEEEng%EEEE Matschke
¥76) also tried & mechanical binth control device in docr. The device waz
wafactured from silasde wnd anchored Fnitﬁhpnmﬁmn_n.n.-:ﬁ_mﬁﬂi {
prevent intromission and ejaculstion by the male. The devices faflad 1o
wenl prégnancies and this approach was abendoned,

Roughion (1979), realizing the impracticality of implanés in deer, fod
-L0 mg of melengestrol aceture daily 1o does during the breeding scason, |
production was completely inhibited, there were no untoward side effects, and
tliry was later restored. To be effective however, the drug had 1© be given
ly, & requirement that is difficult to meet in wild popalations. ]

Muore recently attiention mturmed 1o implents, Jay Holeomb, of the Masin
umnty {CA} Wildlife Center, is silempting to suppress fertility in whits-tailed
® on Angels Ieland, mear San Prancisco with subdermal silastic implants
daining melengestrol acetase (Levenson, 1984), Dr, Richard Avanzino will be ||
sentmg a detzlled picture of this wark and the results (n & later paper in these
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In & gimilar experiment, U, 5. Seal (Pemsonal commanication) placed
subdermal silastic implants containing 800 mg of meleagestrol ncetste fn 25 feml
goats (Capra hircur), i Texas, The 235 experimental nannies, plus another 13
control females were placed with 5 billies. After two years no kids have been
bom o the treated goats,

Radantia

The concept of chemical ferility control for managing pest rodeat populntions was
origimally put forth by Howard (1967). Marsh and Howard (1960) fed 0.03%
mestmool baits to wild rats (Ratfus rorvegicus) 2nd observed an immediate and
significant reduction in pregnancies. Poor bail scceptance of the steroid gave
ghort-lived regults, Pollowing this study, Hownrd snd Marsh (1965) and Storm
and Sanderson {1970) expunded this line of resenrch to inchude voles (Microps
pennryivanicus, Microtus cailfornicus, and Microms monfanps) as well a5 rads,
Again, rate did not accept mestrancl baits well, and doses had to be reduced to
{.0055% bafore voles would accept haite regularly, Reproduction was inhibited in
the voles, and pups receiving mestmunol through the mathers' milk neves
developed sexually, bocoming imreversibly sterile.

Brooks and Bowerman (1971) snd Mischler et al. {1971) evaluated & new
powerful estrogenic compound, 17 alpha-cthynylestradiol-3- cyclopentylether, later
known a6 quinestrel, This compound was shown to be more cffective than
mestrane] for anticvarian treatment In rodents. Doses s low as 10 5 g completely
inhibited reprodoction, but once again poor bait scceptance in ratn made the

b Impractical,

E_HEH,#__.EE_ only one drug hos been succeasfully tesied as an andfertilicy
agent in rodents and carries FDA approval for that wse. Ericsson (1975} fed
Norwny mis alphe-chlombydrin (3-chioro-1,2-propancdiol). The drug was Jethnl
in both sexes if ingested in high emough quantities (LD, = 164 mgfog body
weight) but also causcd permanent sterilicy in male mis ot siblathal doses. The
drug causes & biockage at the bead of the epididymis, which prevents spermutozoa
from Jeaving the testis, az well as interfering with sperm glycolysis, The sterilized
rats are othersiss henlthy and mate normally, alihough without ressibts. The dmg,
now marketed commercially (Epibloc, Pestcon Systerns, Inc., Alhambrs, CA) is
microencapsalsted In a vioyl resin-based wall materiol, and buit aceeptance has not
been & problem. Becwuse it ean be toxic snd its antifenility effects are permanent,
alphe-chlorohydrin has limited use in wildlife manugement, bat clearly i usefuol
in conirolling certain pest rodent speciea.

It bas been known for almost 50 years that certain plants conlain estrogenic
substances which act as repeoductive inhibitoes, vet fow investigators have
sttempeed to utilize thess nsturally ocourring substances to control reproduction
in wildlife. Cranston (1945) fed an ethanolic extact of the Lithoipersum
riderale toot in mice. ‘This plant had historically been used by Indians of the



iz

athwest to inhibit fertility. Litter production decrassed by 30% among mice !

asuming the extrsct 10 daye before md 10 day during breeding actiyi
riknect and Feng (1968) Bapein o
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prepared cthanolic extracts of the plants Prongs

EEEEFJE:FEE#:% 143

%ﬁﬁsunﬁsgmﬁznmﬁrﬂg&whaE.ﬂﬁ?ﬂ.ﬂa__ﬁa&u
before the April-Fune breeding season in Challis, Idato. The polymer (DL-lnctide)
coating, developed by Southern Research Inatituls {Brmingham, Alabamaj,
permitted & sustained rolease for up 1o six months, The stallions” behavior was
Eﬂﬁiiigﬁﬁwuﬁggiﬁﬁﬂuﬂuﬂﬂig
production. Previous controlled experimesits with domestic stallicns indicated thay
nﬁﬁﬁﬁnﬂngﬁmﬁﬁmﬁ_ﬂﬂﬁuﬂ&mqﬁg!n
Kirkpatrick, 1982). Additionally, Kirkpatrick et al. (1082) demonstrated that
repented Injections of testostarome cypionase and single injections of quinestral
EEEEaﬂEEaFEELE:ﬁHH&EEHaEE
field tested 1o date, Remote delivery of mTP to stallions, st dosss of
igubﬂﬁﬁumﬁﬁﬁhgﬁaﬂuﬁﬂéﬂnﬁgﬁ
laland, MDY, with a reduction in foaling raies of approximately 43%. Dr. Jobn
Eﬁgnﬁnﬁnqsamﬁﬁﬁmaﬁgginfﬂ%?
thege proceedings. Eﬁinan:gﬂ&qwmnnﬂmignﬁaﬁi
stallion at the Woodland Park Zao, in Partland, OR.
nEHEE?EEEaELH_EEEEnEEEEEE
EEEEEEEEDEWT*HEE:EEEEEE mares with
serosds. In & pmjece still in progrees, Vevea et al, (1587) placed subdermal
implants contsining variows doses of extradiol (B} and progesterone (P} in captive
feral mames, Temporary decrenses n behovioeal eirus ooorred Among mars
H.H?_umn-FEn_:nmm.uﬁwm1+bnm+_uii§ir§u£m
decreased and bebaviorl estras appenred among these meres by five weeks aftor
Ereatment, EEEEEE@EggEnEHE»
of these steroida after administratiog., Dr. E. D. Plotia describes this project in
more detdil in & laber paper,
Eiig.gﬁﬂﬁnﬁ_ﬁuwgzu!ﬂqgi
darts, administered a micrococapsulited synthetic progestin, norethisterons
(mNET) to six fersl marces on Assateague Island, MDD, This progestin, which has
bewny used successfully to Inhibit Fercility il women, wis given ln 4 dose aff
approximately 2,0 g EL;EE&EEE&HEEFHEEL
nﬁnu.iﬁiwﬂﬂﬁﬁﬁﬁbﬁﬁ-ﬂgiﬁuugnﬁ_g%
ectunlly enhanced fenility, The enhanced fertitity strengthens the theary of Vevea
et al. (V967) that atsroid adminidration to mikres increases their clearance rateg,
Despite a wide range of results using steroids in stallions and mares, the logistics
of placing  subdermal implnnts or defivering up to four dars in foral horses
suggests new directions for attacking the overpopulation problem in feral horses,
Egﬂdﬂweﬁiﬂﬁﬁaﬁnﬁgﬁiiﬁﬂiaﬁ. Liw e
al, (in press) w the University of California at Davis has develaped a vaccine
which causes passive Immunization o mares to the zonae pellucidae of ova und
the peelmplantation embryo. In an Initial test, the vaccine, ulilizing porcine ronae
emlsified with Freund's sdjavant, caused imfertility in nime of ten captive feral
mares, In four domestic mases given the vaccine, antiboddy titers remained high -
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sight months after inoculation. These mores retumed fo estmus and became
nant the followimg year, demonstrating the reversibility of the approach.
ough & minimom of two injections is necessary for the indtiad infertility effect,
¢ antigem recognition has ocowred, it is likely that & single booster

imistration will suffice in subsequent vears (Liu, persconal communication). ]
patrick, Lin and Twmner will Inktiate foeld tests of thiz vaccine in March of y

b, Ina paper later in these proceedings, Dr, Robin Goodive will report on

ber immunakegical approach, developed ot the University of Georgia and

2 tested] on barmer islamd bocses on the sast coast (Bratton, [986),
In still another approach 1o centraception in horses, Jobn Hughes and Peter

(Pemsonal communmication), &t the University of Californin st Davis have ”
loped an equine intrautering device. They placed TUDs into six fectile mares 4

e speing of 1984, and mmed the mares out with a ferile stallion. The stalllon

1d with the marca and all were served numerons tirmnes, when In estrons, Mops :

& TUD mares concaived and all six contral maces concaived and carsed foals
. In April, 1987, the six muirss with [UDs were recovered, the TUDs
wed, and the mares fumesd cul with 8 stallion,  Afl gix comceived at thedr firat
& mnd gl pre presently pregonent.  This approach, while having che

hrantage of requiring capiure, is simple enough o use with largs nombers of i

mared wWhich can be tumed back owt afier Inserdon of the device.
Miscellaneous Mammuls

wdd that two commen smedl mammals, the skonk (Mephins mephing) and tba

ol (Frocwsn Jotor), which are implicated in serious diseases such as Lyme )

fe and rabbes, and which adapt well o urban areas have not been the target
enter afforts in the area of Fertility control, The only serious attempt to
it fertility in skunks wes made by Btorm and Sanderson {1969%) akmost 20
age.  They wed diethylstifbemrol-losded baits buf wepe unshls to
feantly reducy reprodoction.  Nelson sesd Linder {1972 smodied bai
uance by both shunks and rsccoons, bul withow actually using a
osterilant, Egg baits were loaded with demethylchlontetmeycline (DMCT),

npound wiich concentrates in bone and serves a5 & macker.  Ming montha |

ankmals were coflected and examingd for the preseace of DMCT, Among
ons and skunks coflected, BT% and 79% respectively, possessed the marker,
3 the presence of the morker indicafed that the animal had faken 2 bait, &
ded oo data regarding the frequency of bait acceptance,  Despite those
raging beginnings there has been little sciivity in this area
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Controlling  reproduction in the common feral pigeon (Colwmba lvia) has
challenged wildlife biologists for more than 20 years. Blder (1964} demomstrted
thu provers {an oral progestin), Amsan { o common fungicide and ssed
diginfectant), and the anticholesterol agemt SC-12937 (22,25-diachabestero]
dihydrochloride) (Searle & Co,, Chicago) all hrowght sbout reversible inhibition
of ovulation in pigeons. In more refined follow-up stdies, Wofford and Elder
{1067) fed SC-12937 in wheat {0.1% by welght) to pigeons, 1t was calenlaesd that
each pigeon consumed nhowl 0.3 g of the drag over an 11 to 16 day pedod, In
rural areas and small owns, reproductive inhibition tanged from almost 100% to
89% for 3 w 7 months. In large citics, reproductive inhibition fell o 10%,
primarily because of the large numbers of birds and crossing over of treated and
nnirested pigeons. Lofts et al, (1968) found that $C-12537 inhibited meiosis in
the pigeon testis.  Additionally, the drag imerfered with sertoli cell function and
produced atrophy of Leydig oolla, with subsequent logs of sexoal behaviors, In
the femede, cloch size was reduced asignificantly (Siwrevant and Wentwarth,
19700 However, this laiter study also produced evidence that the decremant in
reproductive function n $C-12937-fed pigeons was as much doe (o debilitating
lness caused by the dmg. In seversl sther studies (Becker, 1966; Muron et al,,
1072; Schortemeyer and Beckwith, 1970; Woulfe, 1970) the toxic effects of
5C-12037 wees clearly demonstrated and as o bumane  reproductive inhibitor the
drug was found to be acking. Despite the evidence that showed SC-12537 to be
toxic and the cause of gh mortality rates, the dreg was regiaesred by the T 5,
Department of Agriculture and produced commercially under the name of Omitral.
Its use remains dlegnl in Grest Britsin,

A this point mttention tumed (o spother dag for controlling pigeons,
Startevant (1970, 1971) mcorporsted mestranol fneo grit end fed pigeons
approximalely 183 pgiday, Fertility was reduced by 26% w 67%. Even F1 malss
hasched from trested adults had significantly depressed fentility. Further, thers
was no evidencs of debilitofing toxicity.

Oither bird species also stimulated redearch into fertility inhibitors. Davis
(1959} demonstrated (bt wstis weights and spermatogenesie could be reducsd in
starlings (Sterne waigaris) by feeding the compound tristhylene melamine (TEM).
He then suggeatad that the broad concept of popilation control through chemical
gametocide be applied to wildlife masagement (Davis, 1961). Following op on
the concept, Vandenbergh and Davis (1962) showed that TEM could inhibit
reproduction in breeding populations of red-winged blackbinds (Agelsing
phoeniceus). Testls weights were redoced in TEM-treated males, snd meiosis was
also inhibited; hiwever, the drag's extreme toxicity became apparent. Deapite the
shortcomings, msearch with TEM continued, Messersmith (1971) tested. the
compoand on Kent Island, MD, In this stody fertility wos cleardy reduced in
red-winged blackbirds, but mortality was oot snadicd.
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Moee receatly attemtion has tomed o the antiferility apent thiotepa [tris
azhrdinyl) phosphine sullide] which acts by interfering with nucleic acid
nthesis. Powvin et ol, (1982a5) fed tdackbirds 2.5 - 3.3% mg/kg and redaced
itia weijghts by 00%, and latching rabes by 50% or more, Despite this succesa,
s dhrug cunsed toxicity o higher levels and the LDS50 was determined o be ahoat
! mpkg. Atention has returned to SC-12937 and LaCombe and Cyr (1985} fed
i-winged blackbirds cracked com with 0.1% active dnag. While reproductive
‘ants were similar to those seen in treated pigeons, the birds lost weight during

E.Eiﬂﬁ.ﬁu&@ﬂn&h-%—nmmﬁ nnﬂgngnnﬁa&nam.ﬂﬂﬂn_ﬂ
EEEE.-EEEEE%%P It was conclhisded that
e chemosterilization was feasible,
ﬂﬂﬁaﬂgﬁniﬁnsﬂnﬁ_aﬁunﬁnﬁsiﬂﬂsn.mﬁai
asser daesticus), 8 hird associsted with the amplification phase of equine
cophalitis. Mitchell et al. (1979 fed 0,1% Oimikrol (0 capary seed, & coloay
i1 male and Hm%%ﬂw-ﬂnvﬂiﬁﬂdﬂiﬁ- Hatching auccess
w0 % pmong tremted E%Eiﬂaﬂsﬂiu. Hatching sucosss
whed preimeatment levels among treated birds 4-5 weeks after withdrawal of
almsl. Two ﬂﬂl&uﬁlﬁuﬁ&&?;ﬁﬁ%aﬂ-ﬁ%u;ﬁ& |
& not determmined.

B
Calanchi (1976) mude S-mg doses of steroid palstable to haman paticats by
micsoencapsalating them. Previcusly the drugs had been umeceptable in uncoated

i .

avaiiable technological advances? There is no single clear answer in this question,
bug gt Jeast theee factors can be jdentified. First, much of the eardy wek in this
field oecured i the 1960s and enrly 19705, whea aviilable wehnology and our
kmowledge of rproductive physiology wis limited, probably lmiling eCCesscs.
Skepicism grow out of this spatty beginning and it remuins today, Past feilures
Eﬂﬁignﬁﬁiﬂnﬁnﬁﬁ.f%ﬁnrinﬁﬂﬁ? ar the
advanced techmology available now. A Surprising proporion _u.m._.m.w_uuuﬁ& pahlic

d oml comtraceptive stercids are mvailable, and several new long-acting
ngestins show greal promise. Dirs, Wayne Bardin and Lourens Eanevedd will b
scussing some of these componnds \mher in these proceedings. Another excitmg
vance s the development of bindegradable encapsulation processes to permal
ng-term snatnined refease of injectable contraceptive agenis {Beck et al,, 19800,
syond sterobds, entisely new dnors are opening thevagh which 10 pitack fermlity
wild gpeches. The z@mﬂwﬂﬁgqﬁéi.&aﬂim&ﬁ&i% i
uillemin om peptide releasing hormones in the hypathalamus offers new promase. |
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eamely Hndted, Federal agencies such as the NSF, NIH, EPA, the Department
\gricnltime, and even the Public Heabth Service have shown virmally oo
st in fertility control in wild and feral species. Tt is somewhal ironic (hat the
wity of funding for this type of ressurch, during the past 15 vears, has come
1 the Department of the Interior. Animal welfars organizations have provided
:ship in promofing this concept, but lack the fnancial resowrces to fund
il regearch. Private foundafioms have shown some intereat but have nol been
ng to invegt in the research,

Why pursue femility control as a wikdlife mansgement technique? Peshaps
nost compelling reasons for weing fertility control are social.  Simply, the
sach ie homane, and public acceptance b maore lkely than in the cass of
mg. posasing of apping, Mot only &= individual animal discomfort
mired or eliminasted, bot thers is an often-overdooked secondary husmeme
s, Where honling is forbidden by law and relocasing snimals is economically

1vsically unfensible, owverpopulation ends, inevitshly, In disesse and death :

rvation, Rertllity control B mare likely to be permitted within such
cled areas.

Chemicad fertility contral cen bring koag-tenm economic benefits as well,

well-planned wildlife management programs will prevent unnecossarily larpa

wtion increnses by mttocking the beast of the problem - reproduction.

ng, capture snd sabe, trapping, and polsoning really only addessa the .

toms of ovérpopulation, not the causes. 0 s the differepce between
mtion amd cute. Cemalnly thers are some wildlife populstions abready in
%, and their sumbers can only be decreassd o an accepable mnge by
ished methodz. Once this is done, however, the more cost-effective
Mogy of fertility control can significantly reduce management costs,

Chemécal fertility comerol is a flexible management tool, permiting a largs
y of control manipulstions. 'With smeller meammals like skonks, and vsing
ed baits, local populations can be controlled with some precixion, rather than
ting emtire states or districts to a Sngle approach. Where drugs can be

rexl remmobely bo larps animals, particnlar berds, bands, o even individuals

¢ singled out.  The mversibiliy of the drig action adds even muore
ement fexibility. A large and upanticipated winter kill, for example, can
set by withdrawing the trestment for cae or mors breeding scascns.  Sincs
ﬁ&-genﬂﬂgignwﬂgﬂl.%gbsmﬂngf
of bo aafe levals,

There are important Wologieal reasons why fedility confrol mast be
d for wildlife management, Removing an animal from the popalation by
g, trapping. poisoning, or relocating is permaneat; the gened ae los from

ol farever, Becanse chomical coniraception is reversible, it use within an i
ieal inakagenent plan, and randomiziog trealment recipients over a number
uding seasons, keeps the gene pool intact. This may be extremely imporant
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whers dwindling hahisat resulss in localized overpopulation of mre or endengered

Anather obvious ndvantage is the abilizy to concentrate apon [Arpet species
withaut serious darmage to other animals. Delivering 8 boit to nuﬂsn._.._i pecics
without having @ vardety of other animals ingesing the drug is probaby
impossible. However, through careful manipalotion of drg types and dosages,
affects on @ poniarget species can be minimized. For example, & dose of o
perticalar stermid that inhibits vole reproduction may well heve oo affect on mnﬂ.nm
or cagles, Eﬂﬂﬂﬂ.ﬂuﬂﬁﬂﬂaﬁﬂ&&%ﬁwﬂ:-?uﬁﬂis
ceptainty. Iqabﬁﬁmﬁiﬂ_ngmgmiiﬁmjﬂmn@gqﬁﬂ
significently from that of another, which makes 1t easier to deliver bats withoat
interfering with nomarget specics. Red foxes, for example, breed from Decamvber
to March, but gkunks do not begin breeding until March {Asdell, 1964} .._._En...p
hait-delivered fertility contrel progmam could be tailored for skunks to avaid
interference with fox reproduction. At very Jeast, accidental :ﬁﬂun will not kil
nontargst spocics of, excapt for very young gnipnals, camse irreversible feility
loas

Finally, chernical fectility control affords an approach that, when proper y
svalumted, will ot influence the secial structure of the emimal populations
involved, Since sexually mature individualy are not actually removed, or for that
matter even herrassed, the hisrarchy of the population is a0t nltered opwittingly
by human intervention. It is the conslderations such a8 these, above, that make
it clear that no single pesson in o Management Program an .EEnEqH wildlife
fertility control for a given species. w.ﬂEﬂﬁa&:ﬁ% u—u.__.. _u__...n__ﬁ
management gronp, addnessing gm;&ﬁ%ﬁ.ﬁﬁi.i&ﬁmﬂnﬁ:ﬂr
pharmasodynamics, demography, and ecology attentive to inkeractions among
speckes and hehilats. )

How can the concept be developed and fmplemented o a point where it
helps wildlife? The futare of fenility control in wildlife manngement doet Hot rest
a5 much with the scientific community as it does with other forces. It will be
public opinion, our federal pesearch-spomsoring agencies, wildlife MANAEETS wha
decide how their budgets shall be utilized, EnﬁEiﬁ_?ﬂnﬂ!.a&quﬁﬂ
must hring contraceptive management from conceptual foom (o peality. The pablic
must be brought to understand the pature of the subject, chances qn_nuﬁnnﬁ.nﬂ
henefits, and most of all, the consequences of not pussuing this goal. The
guidelines for research funding amomg fedorul,  statc, u..=n_ privars
rosearch-spansoring agencles mast be HE_E:..._U_. to .hd..n_un”w um_E particalar
application of fertility control. The argument that fhis is "high sk mﬂnﬂn_._.. e
be it in some cases, but unless the risks are taken the answert will ot bhe
farthooming. Finully, those in charge of wildlife manogement at al fevels, must
be willing to ailocate resourees to these wow approaches.
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