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Chemical fertiiity captral be.a neglectud yet poteatiaily paerarful wildiiie msnageznent ool
that represents an sffective inaxprnsive, and humane sliarmative oo curreal crntrol
methods. & JaTge mimaer 6 naw comirereptive ngeits, designed primerily for 1ese iW
humans, can be adenistared segrintely By inleciin o lage mammals ar omily 1o amallar
aniinals: These cospouids wibl not canss death, do not disturh souial onde and can be

manipadated b protect ionknrget SpECEEE
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wpcontrolled or poorly coirolied in-
crpases in wibd and Tesnd animal popula-
tions are o problem podey in many pirts
of 1he warld. Prolection afforded corisin
species through refupes, as for the elk
herd in Yellowsione Nationnl Fark, of
throngh legislation, as for fepal horses
and hurfos in Morth America. hins resull:
ed in animal herds that excesd the land™s
carrving capacity. In other cases, popss
fation cenirol 15 pesded for prestatory
species {foyies], 1o prevenl the spread
of communicahle or contagious disease
iskunksl, or because of diminished habs-
tad (elephants).

Traditionally, these populnlion in-
cremaes among wild and ferl species
have been controlled thringh hunting,
trapping, relocation, and poisOOENE-
Conirolled hunting, although successiil
in cerlaln cases, is coming umder in-
creased public scrubny. Trapping. piF-
ticulacly with leg-hold devices, 15 &5
tremely unpopulpr among ceriain
segments of socigly, and l=gixlation
against steel traps has been passed of is

— pending i many siates, provinges, and
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even countries. Live-trapping pnd redo-
cution of overpopulated spécies 15 BE-
pensive and works only where sufficient
cuitahle habital exists, Poisoning over-
populated animals is cistasieful, often
gangerons ¢ humans, and nutoTicusiy
nonspecific. Most poisoning PrOETms
TEqUire PErMisSion from governmental
pgencies like the Environmental Frofec-

tion Apenoy before e ProgTam may
begin, The shorcomings of peisoOing
are multiple nnd serous. First, the targed
aiials are destroved in o2 less-inan-
pumane fashion, healthy animabs abomg
with diseases) ones, Second. population
ceduction is only temporary. and each
new breeding season resulis in new in-
creases. Third, the putson kills montargel
speCies.

With the natable exception of the i,
the conceps of chemacal fertility contral
a5 m means of controlling witd and feral
populations has received surprisingly Tit-
tie ptteqtion despite & sipmificant backhog
of reseasch predicting supcess. Thus the
concepd, which is net enlircly new. 15

"W gy nane Mt we @ar these aabhag

g far 21 days gnd then we eaf . ...
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Inrgely undested, und skeplics often con
sider the approach buesrre, The lechng-
ogy associnted with chemical fectiliny

_control in bumans is impressive, and its
“application to wild or feral specics s
fundamenially sound, The compoumis
avadable for vse m humans were first
wesled on other ammals, The remadodes
af this paper reviews the history of this
line of research and some recent ad-
vances, soppesis directions for future
research, and discusses the bepefits of
chemical contrucepdion in wild and feral
SpECIES,

HISTORY

Canidas

The wse of antifertifity cempounds in
canids was prompiced by the discovery in
1933 that mismated bitches could be in-
doced to resorh the embryos 0 weated
with the svmthetic cstropen dicthyland-
besirol (DES) (Jackson 1953 Linbarn
L1262 proposed the vse of steroid anti-
Fertility agents to concrol red fox | Vidpes
Julvah populations and sylvatic rabies. A
vear [ater, Linhart and Enders (19640
demonsirated that female foxes force-fed

=S mp of DES from nine davs before

naleng W Len davs after mating became
infertile, DES apparently acred by caus-
ing ampliniation failure or eacly embry-
omic eleath, The same dose of DES kad
oo significant cffects upon male foxes.

Al about the same time, Balser (14964)
oitempted to comtral covore (Cuanis fue
frans) popilations with DES. Innial lsbe
oralesy teats bad shown thut EX given
st before o after maling mihibsled im-
planration in coydles Jiesl s 10 had in
foxes, Tallow baits Niled wath 10 mg of
DES were dropped m cerlain sections of
Mew Mexico., Female coyvedes caughi
several weeks laer showed signs of res
productive failure. Approxinately T5%
ol these females showed implaotation
fnflure or fetal resorption.

There were, however, Hemitalicns in
the effectiveness of DES bads Tor inhildes
ing fertility in covotes. First, DES ingess
tion had to be tmmed relatvely precisely
in the covote reproduciive cvele for suce
cecs, This problem was compounded by
the fact that covores did not Lluke nonliv.
ing baits with any reguladty diaring the
breeding seasom, There alse appearsd 1o

b some prosblem in the ibsorpiion of the

MES im fallow baits, Finally, Balser
(19¢] reported that covotes that did 1ake
the DES-drupged bail appearcd fo ge-
main =exually wotive longer than usual
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und were theught 1o be reproducing later
in the seasom,

Since Balzer's work with coyvotes, re-
sgarch on contracepiion in canids has
been redivected to domestic dogs. Tak-
g advaniape of advances in reprodic.
ve eodocrinology, Simmons and
Hamner (19731 placed sibicone rubber
implants containing testosterone ar an-
drostencdione subcutaneously in fomabe
beapies. The birches were kept in con-
stant ancstrus for 420 to &40 days; when
the implants wers removed, normol fer-
tility was restored. Estrus was clearly
seppressed in these dops, but this stody
did mot identify the acmwal mechanizm of
action. The most probable explanation
was that the androgensc steroids had
interfersd with the hypothalamic-pit-

A crucial issue in all
long-range wildlife
population management
programs is whether the
cure for the problem is
worse than the problem.

itary axis, blocked the release of loteinge-
g lednseiee [LH) and follicle stinulat.
ing hormone {FSH), and inhibnied follicle
stimuplaton and'or ovolation. Unfosto-
mately, in additicn to producing infertils
iy, the androgenic stermmbs coused miass
culimizition and aliered 1he behavior of
the lernale in =@ manner unactepbible o
clog oameTs.

Bhortly thereatter, other investigators
explored using oral propesting for con-
trolling fertility in canids. Melengesizol
woelpte, anooral progesiin, was given oo
bitches in doses of 200 kg or more per
day, and all estms activicy was mhibited
tor a tresimen) perigd of 243 doys (Soko-
lowsks amd YanRavenswaay |976), The
pusitive results oblained with melenges-
tral mcetare led 1o the first propesiin
approsced Tor commersinl use o <dogs.
The componnd, mepesirol acetate (Ova-
ban, Schering Corp,, Kenilworih, M1, 15
an efective oml coniraceplive o the
bitch, highly reliable, and with few sids
efecis (Wildt and Seagse 19770, At abowt
The same time in the Melherlands, anoth-
er synthetic propestin, 14 alphe, 17 alpha-
propylidenc-dioxy-progesterones, | proli-
geatone}l was tested in dogs: 0t
suppressed estrus in 9% of the Biches
fed the compound (VanDs and Olden-
kamp 1973),

F:'rth‘r'ﬂ.'ll'l,g these successes, alention
refursed o amdrogenie - sleroids. The
synthetic  androgemie steroad | 7-beta-
hydeony-7  plpha, 1 T-limethyviesier-$-en-
Yegne (Miboleronel piven orally oo
bitches for 240 days suppresscd estrus
and probably ovalatson for the entire tes
pericd without the obiectionable mascu-
limizption seen earlier with tesiosterone
(Sokodowski and Zimbelman [976).

Following the work of Linham and
Endders ([904) and Balser (1964, Ches-
tum & Hansel® investigeied the eficacy
of several different reproductive inhitbi-
tors ina codony of red foxes during four
annual bresding sensons) three of the
compounds studied were found o e
effective, Varipus mixturcs of clomi-
phene izomers [l-{p-beie-diethylamino-
elthoxyvphenyil-.2, diphenyl-2-chiore-
ethylene] given at weekly intervals
thraughoul the breeding season did ot
mleriere with the occurrense of esiras or
maalimg bul prevenield pregnancies in all
vizens receiving it, The data supgested
that c|-:r1ni'pi1=nu iy have impaimed Fer-
tlization, bul the mechamsm ol aciion
was notb described.

Dicthylstilbestrol given o ment bails
an the day of msling or ten duys there-
after prevented implantistion in vizsens,
Howeever, if the DES was administered
in tallow. rather than mead, i lost s
officacy. The cloice of el is clearly
important when atlempling o deliver
svnthetic steroeds 1o carmivores., Chlors
madinone  sestate (G-chlono-6-17-goe-
iy progesterones) administered orally
every four, seven, or ten davs prevented
eslres in most vixens ontil the feeding
remmen was halied.

Cine of the mast imporant features of
the Chewtum and Hanssl stidy was an
atiempl to inhibit maole fectility. Sger-
mitsgenasts in male foxes was inhibited
by feedmg them a mixture of DES and
chlozmadmane scetsle in mesd bails sl
sevensdiy intervils for four weeks, be-
ginneng the first week in December, Five
weeks after drig administration was dis-
conlinued, spermatozoa were pressnt in
the scoinderous tehal=s bl ot in 1he
epididymidas, Mo significam impairment
uff spormalegensss wis observed with
each of these compounds clone Wl the
LR dm;:u:!.,

The stuly of foxes by Cheptum and
Hansed and the stody of Linhar and
Enalers (F964) alsp demonsirated that a

E. L Cheadum amd R, Hansel, 1957, Ralges (i
ol By inbdmetios of fon reprodhicies. Unpuklishal
mi Comell Universiy, Ichaca, NY.
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synthetie esrogen related to DES. mes-
wranol (2-methy] ether of ethinyd estradi-
ofh, was an effective reproductive inhibi-

_tor, o foxes fed MES for five days after
nating produwced pups. Althoupgh fost
arst Feedings of mestranol were readily
accepied, the vixens only nibbied ar sub-
sequent drugged fecdings. Thuas it ap-
pears that MES could not be dispuised
lor prolonged sdminizsiration o foxes
and probably not to covoedes cicher.

A somewhat differcnr approach w oca-
nine fedility control was taken by Al-
Kafawi ot al. (1974). Thes leam attempi-
ed 1o omomwndze dogs against their own
lui::il].i.zllllg. harmome with imjectins of
husman  clorome gonadetropm (hllCal,
The cxperiment Tasled beciuse canine
ponadetropims and BCO digl not cross-
react, bur the conceEpl was promising. A
vear later Faulkper el al, (19751 reported
varymg degrees of sucoess in immuniz-
ing dogs against LH through the use of
anbibodees 1hat were l;qmi;iu:l::mbly o
S-pl:acl.fn'.‘ for canine T.H,

Aves

Antleruhty research in birds is some-
what more lmiled, Daviz {1959 demon-
strated that testis weights and spormato-
arnesis could be reduced in starlings

ierna valparisd by feeding the com-
poukd fricthylene melamine {TEM), He
then suggssied that the beoad concept of
populntion control through chemical pa-
mefocides be applicd 1o wildlile manage-
ment (Cravis 1941k Following up on the
concept, Vandenbergh and Davis (1962}
showed that TEM could mhibit repro-
duction in breeding populntions of red-
winged Backlrds (Agelains phoeal-
ceush, Testls weighls were reduced in
TEM-treated males, and meiosis was
also inhibited; however, the drig’s ex-
treme loxicity precluded praciciel sppli-
cabon, Following this, Elder (1954} dem-
onsituted that Provera, an woral
progesiin: Arasan, & common fungicide
and seed disinfectant; and ihe anticho-
lesterel agent SOC- 12937 (22, 2 5tiawachi:
lestanol dikydrochlorde) all hrooghi
ghaut reversible mbrkitson ol ovilation
N pipenns [Columbag fivia), More recent-
Iy, Lacombe ot al, {1944) showed that the
compound omiatnd (20, 25-diazacholes-
teral dibydrochlomde) inhibited iestes
growth in red-winged Blackbirds, bat
oy A i1 was fed af precise times i Lhe

“repraductive cvele of the birds,

Falidas
11 hal heen shown s Earl}' s 1963 that

Seplember [YES

svathelic progestins could ssppress o5
triis oim Fermale cals (Harms and Wolchuk
19631, The precise form of the compound
and dose were relined, and by 1976 the
progestin megesinol acetale was noutine-
Iy wshmimistered to domestic cats (o sup-
press eslrus (Burke 1977} Megesirol ac-
elale was next applied 1w fernl cat
populatzons 0 England with  success
(McDonald B98I0, Remlry 197,

Seals et al. (1976) used injectable me-
droxyprogesietone aceinie and melen-
gestrol mbetife in situstic implants in cap-
tive African lions (Pamthery len), Ugers
(Feils nigria), leopards (F. porcdust, and
mguars (F, owea). Long-term suppies-
sepit of estrus resulted in complete inhibi-
tion of reproduction, ver when the drogs
were removed, formility was restored,

In any wildlife fertility
program ir is
unreasonable and
probably unwise to
attempt zero population
growth,

Heroid fedtility conteol in lorge cpis s
being appleed In BElocka Mational Park in
Mantibia, where African lon populaiions
are getting out of band. in this cse,
depot progestins in sdlasie implanis have
been placed i Memale lons in an efor to
slow reproduction (Chedwick [983),

Chan et al, (1981} ook an immunologi-
cil approsch to fectility control i cats.
They homogenized feline ovarics and
rarsed rebe antibodies ageinst them.
The antibodies, when administered to
prognant cals, cudsed some fetal resom-
tiom, bue reswlis were in general discour-
apinpg. Onee agam, as in dows, nonspeci-
ficity in the wntibody appesred 1o be the
problem.

Cervidae

There kas been some interest in fertil-
ity contral in ungilkdes also, Between
December and March, Greer ot al. {19%68)
adminastered DES intrnmusculardy 1o 36
pregnenl cow elk (Cervis canadeniin)
From the northern Yellowstone Mationasl
Furk herd, Doses of 73200 mg terminat-
ed prepnancy in 309 of the treated sni-
mials. Following this, Harder (1971} aind
Harder and Petervle (1974) fed [RES to
Femiale white-tailed deer {docailens vie-
ginignns) before and duning pregnancy;

it both cases there was significant fetel
logs. The miremuscolar approach was
mapre elfective bidl clearly impractical in
animals @5 secretive s white-tailed dece.

A yenr later Bell nnd Peterde (1975)
mnplended both symthetic estrogen and
progestin m white-tailed does during
pregnoncy. The implents were clearly
superior oo injected steroids; prepnan-
cies ended in o significant oumber of
trested does, Motschie (1%7Ta) adminis-
tereld DNES orally to female whine-paled
deer m un encapsulated foem. Doses of
S 100 mp encapsulated moa mashified
gelatin Interrupted precnency in oo high
percentige of cases. However, poor ac-
ceptince by the does, the meed for vary
high doces, and pestabortion pregnan-
cies led Matschke 1o conchade the ap-
proach was mor practical, Matschke
(197, ek then studied wo synihetic
progesting, MGA (17 alphasaceiosy-6-
methyi-1a-methyvlene 4,6, pregnadiene-
A Hedione) and DRC #8246 {17 alpha-
allvl-17-peta-hydroxy-3-oxoesira-d.%,11-
inene). Does were paven 50 me and 1.0 g
daily doses of these drugs, respectively,
during the breeding season. Although
does pocepted both compounds without
difficulty, neither prevented or delayed
conception. Matschke (1980 hypothes
sized that not enough of the sterodds
apcumulated in the andmals’ body Bl 1o
bring nbaoa prolonped action.

Rueghton (1979), also realizing the m-
practicalisy of implants in deer, fed (.6-
14 mp of melengestrol aceiate per heasd
daily to white-tailed docs during the
breeding segson, Reproduction  was
completely inhitited, there were o un-
townrd side effects. and Ferility was
later restored. To be effective, however,
the drup had to be given daily, a require-
meni that may be difficadt o meel mowild
popaintions,

Rodentla

The concepr of chemical lertilily con-
trod for managing pest rodent popala-
Chois weas aripinadly pi forth by Howard
(1967). Marsh and Howard {1959 fed
.05% mestranod badts o wild s {Raj-
fies rorvegicastand observet an immesli-
ate and significant reduction in pregnan-
cies. Poor bail acceplance of the
synthetic estrogen gave shorl-lived re-
sl F-::dl-:hwing ths stedy, Howard and
Marsh (19691 and Storm and Sanderson
(1UAK expanted this line of research to
mchusle voles (Wicroms californicas, M,
mprtanus, and M. pernswlvanicus),
Again, rats did not accept mestranol
baits wiell, and doses hasd 1o e reduced
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b 0005% before voles would accept
bats regulardy. Heproduction was inhib-
ied i the wvoles, and pups receiving
mestrany] throogh the mothers” milk
never developed sexually, becoming ir-
reversibfy slerile.

Brooks and Howerman (1970 and
Mischier &1 al, 11971]) evaloaied a new
powerful estrogenic compound, 17 al-
pha-ethynylestradiol-3-cvelopeniyl
cther, later known as Quinestral. This
compowrd was shown 10 be mors elfec-
tive than mestranol for antiovanan treat-
ment in rodents. Doses s Jow as 10 pg
completety inhibited reprodection, bl
opce apain poor bait acceptance in s
made the approach impragiical,

Al presenl. only ope drug hns besn
sticeessiully testad as an antifertility wzent
m rodents and carries FDRA approvad for
thit use. Encsson (1975 fed Morway
rats  elpha-chlorobhyvdein  {3-chloso-1,2-
propanedid). The drog was bethal in both
sexes i ingested in high enouwph guanti-
tizs (LDw 164 mo'kp body weighty but
ples caused permanent scerility in male
rats af sublethal doses. The drug canses
a biockspe at the head of the epididymis,
which prevents spermatozoa from legy-
ing the testis. The sterilized male rats are
otherwise healthy and mate normally,
alihough without results.

Omce nlpha-chlorohydrin =pters Lhe
rat, wormal metabolism, bacterisl degra-
diifpon, and contacd wilth waler reduces
the drug 1o water, U0, wnl chbonibe;
montarget specics thet mipht catch and
cat & drugped rat will thus sufer no
consequences. The drug, now marketed
comiticreadly |Epibloc, Pestcon Svs-
tems, Inc,, Alhwnbra, CAY 18 micreen-
capaulated in 4 vinyl redmn-Based wall
matermal, and bait acceplamce has not
b=en 3 problem. Becausa i b toxie and
its antilertlicy effects are permanent, al-
phia-chlorubyvdrn has Homned use mowild-
fife management bt s clearly uselal for
copbiolling cerfain pest rodent apecics.

Kecently, Ciarretl and Frankhn ALk
successiully inhihiled 1'E'|'.|1'I:HJIJ|,.'|i|:!I11 i
black-tailed preive dogs (Cvaooeys lude-
vicamust in Winst Cave Nabonal Park by
feeding [DES-reated oars (0, 11% active
mgredient), Reproductive imbubition was
almoay MEEE effective, and there was
ot reversihitity when drog freaiment
wis wilhakraamn,

—.  Equidaa

With & few norable exceptions, the
cancept of managing wild and feral popu-
lations theough Testilily control has fo-
cused on lemales. However, in cerlain
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species where harem-like groops oxist,
greater elficiency cowld come from caus-
ing inlestility in the male, provided that
sexual behavior were nol sgnificantly
altered,

RBecenily Kirkpatrick e0 al. (1983,
Tumer and Kirkpairick {1982), and
Turner (1954}, reporied I:.lll.:r.':.ﬂ:x'ﬁl]|_l,' (5
hibiting reproduction m feral  horses
(Hguus caballies) by lowering sperm
counts in srallions. A microencapsulated
form of testosterens propicpile was ins
jected mie siallions scwveral months be-
fiwre the April-Tune brecding season in
Challis, Tdahe. The poly (DL-Inctide)
coaling permitted 8 sustnined relense,
thereby cauting oligospermiz and im-
pairmenl of sperm motliey for up (o sin
months, The stlliong” behavior was un-

Two of the more obvious
research needs are
bait acceptance by smail
mammals and using
fong-acring injectable
steroids in large
mcrnals.

affcered and breeding ook place, but
there was-an 83% reduction i foal pro-
duction. In additton, Kirkpatrick el al,
(142 ) demonsirated that repesded injec-
teons of festosterone cypionate and sin-
gle imjections of Juinestrol could also
cause oligospermie in stallions; these
tan dreps have not vet besn field tested,
hinwever,

RECENT ADVANCES

From a scicnuific viewpoint, the futore
for fertility control in wild aninal popuo-
lamsons is bright. Long-acting injectable
contraceptives offer the wildlife menager
sofe of the strongest populaticn contred
meeasures, larpely because these drugs
can be administered remotely with tran-
quilizer pumns, thereby avoeding cxpon-
sive capture and handling proproms.
Saome 254 defferent commercial injest-
alble costracepiive steroids are now
availabde, and several new long-noting
progesting show great promise. AHkough
subdermal steroid implanis kave besn
tected with some success, the newer
mmiectable loag-acting stecoids appear o
wirk better: the sterodd subdermal foy-
plants. quite ofien resull in connestive

tissue encapsulation and interference
with drup release.

Apother exciting advance, which we
wsed i our feral horse program | Kirkpat-
rick ar al. 1982, Tumer and Kirkparrck
L9BE), s the development of a biodegrad-
ade encapsulaleen process L permsl
leig-terin sustained release of inpectable
comniraceptive agenis (Beck 0 al, P98I
Cime suceessiiel form of microencapsula-
tign, the DL-lsciile compownd, permits
single injeclicns o sustain a releiss of
contricepiive steroids tor up too several
vears. Such g system would be iovalo-
nble in wildlife manapement,

Revent pdvances in our knowledge of
male fertility control, coupled with mew
antifertility apent delivery systems, pre-
sent & whale new dimension to fertiliny
conirel in wald specics. We have sue-
cessfully wsed testosterone alone 1o aup-
press sperm prodoction in feral horses
(Kirkpatrick et al. 1982, Turner and
Kirkpatrick 19%82); combinitions of sie-
rodds may be even more efzctive, Dena-
wdl, the 2.3 isocsunn]l derivative of 17-
ethinyl lestosterone, is very elfective in
reducing sperm counts momen, and pro-
gaslin-leslosierne enanthate combing-
Ligns mivw under study also appeir effec-
tive in reducmg sperm nombers o the
lewel al imfertthily | Memberger P98I, Al
tlsese coqupownds. have reversible ant-
feetility effects, can be coupled with new
delivery systems such as biodegradahble
capsubes, can be delivered remotely, amnd
appeir tn hive oo senous side eifecis,

S e we have conlined our discus-
sion of confruceplive srents almost ex-
clusively to steroids, The Mabel Prize—
winniong work of Andrew Schally and
Ralph Guillemin on peptide releasing
hormones in the hypothalamus opens
entirely new doors to fermility conirol,
Syothetic apalogs of lutcinizing hor-
mone-feleasing hormone (LH-RH) have
been administered by injection and have
been extremely  cffective in hlocking
oviabation §Schally 19833,

Recently Viekery et al. {1984} succens-
fully supgpressed ferality m omale dogs
with repeated imectvons of an LH-EH
aponist. The agonst, [[FNap2i-LH-
RH ] was adomunistened intramusculardy in
doses of 10 petke, and testis volume,
cijacilate wolume, sperm count, and
speritn moility all declined for periods as
lemgg as 172 duys, Libido was depressed
but coubd be restored by testosterone
implanis, The results of this work were
encouraging, and further research s un-
der way.

One of the most exciting possibilities
for fertility control lies in immuonology,
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Hising antibodies against sperm {Tung
1976) and the zona pelivcida of the em-
bryo (Gilass and Hanson 1974) has hesn
) pnxs-rihl‘e lor sgdne lime. Since gonado-
" ropie hormones, such as follicle stimu-
ating hormone (FSH) and leteinizing
basrmodie (LH), ansl the hypothalamic
releasing hormones, such as LH-RH, are
ili peptides. the molecules lend them-
welves e possible immunolegical attack.
tmmunization to monkey F5SH (Kiesch-
lag and Weckmgs 19813, roden) LH-EH
(Frazer 19751, and ¢anine LH (Faulkner
el al. 19755 hay been accomplished with
varying degrees of success, Practical ap-
plications of this approsch inclode im-
munizing sheep against LH and cattle
ngains: LH-BH (Hoberson ot al. 1982).

Currently, bowever. the tcchnology in
immunglogical fertdlity control s nod st
the point where widespread application
to wild species = passible. Cne peoblem
i5 thar immuaization o LH or LH-KH in
males lends oo a loss of Hbido as well as
suppression of spermatopencans. Touma-
mization ngoinst FSH may have porential
valne in males, without significant
changes in sexpal behavior, and wmriem-
ention ppainst all theee peplides mens
tioned pbove may be effcetive in Lhe
female, This form of contraceplion can
dnst for as long as one to Chree yeurs

Hieschlag and Wickings 1980 and in
most cuses i reversible. Onme of the
maor hurdles 1o efective use of the
iminiinological approach has. Been the
Tadure to obtwin sufficient guantities of
pure antibidies nnd speciss-specific pep-
ude hormones CWildt and Seager 19771,
The cwrent advances in monochnad
antibody production by hyvbndomas
IGoding 19800 may help solve this
peoblem,

Sull wnother porcntially useful ap-
proach is using plant produers that intes-
fere with reprsdsction. A recent review
(Farnswiih amf Willer 1982) listed 50
plant Tumilies, genera, and specics that
have documentsd antifertility efects in
males and females. Using some of these
planty, particularly in manaping repro-
ductiom in herbivores, deserves further
consideration,

DIRECTIONS FOR FUTURE
RESEARCH

Two of the more obviows ressarch

T __nesds are bait acceptince by smsll mam-

als and warng bong-acting injectable spe-
roids in large mammals, Ressarch resulis
o date make it clepr that the contrad of
radent, canine, and other small animal
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forulity ds an easy propositon iF resist-
amce o bait acceplamce can be ower-
come. Encapsulating stereids In o dis
guised and  accoptable medivm  may
represent & profitable direction for new
rescarch. For cxample, Calanchi (1976}
made 5-mg doses of sterosd palalable 1o
buman paticats by microencapsuiating
them; the drugs had been unacceptabe
in uncoated 2Epg doses.

Although we  spccesafully Jdeliverad
long-actinp, coniraceptive slerouls by
darts from & tranguilizer gon (Kirkpat-
ook ot al. P92 Turser and Kirkpiinick
1982}, ihe techsology we used wiss rela-
tively crude. All the pewsr imgeciahle
peogestin and androgen stetoids require
testing ina wide ammay of large wild and
lerl species and in both male and female

Wildlife—its preservation
and particularly irs
MAanaEentenl—iy more
often than not a highly
charged emotional issue.

animals. In &bdition, bicdegradable mi-
crosncapsilatin should be added o the
growing list of injectable stercids 1o pro-
vide @ larger spectum ol long-ncting
cOTiTRCEPITYeS,

If chemical ferdliey control 6% o be
successful, the effects of contraceptive
sterodds on the length of the targe: spe-
ches” breeding s=ason must be carefully
datermened. Polvestrus seasonal beeeds
crd maght well remain infertile through-
oul & sprang and early summer broeding
Exas0n. bul care must be itaken that the
reproductive process is nad just delayed.
A population whose reprosd BoEve: activis
ty mormeally conclisdes m summes and 15
delnyved o the fall will produce voung
that will probably nof survive the wintar,
Such a sitsation would be inhumane and
unecceprable.

The technodugy Tr practical lmmidng-
Iogical camtrol lngs far behind the conira-
ceplive sterosd approach, bul internupts
ing reproduction with antibodies alfers
greiler species-cpecific mechamsms of
achion ind virlually ne risk to nontoget
species. The production of pure mono-
clonal sntibodecs by mwcans of hybrd-
omas would represent an imposiant
g vancement.

A crucial issue moall long-range wikd-
life populatien management programs is
whether the cure for the problem is

worse than the problem. The Biodvanen
withim which ench farget spegics dwells
is dvoamee and Aexible within certain
lEmits, Unfortumastely, tn most cises we
have not et delineated thase limits and
mst work om Lhe principle of minimal
perturbance, This means extensive pre-
liminary studies to establish mormal re-
prodictive and behavioral patierns ansd
then further studics to assess treatment
cliicets. Such studies mast eCompass
complete pharmacology of the drugs be-
g used, smchisiing specific side effects,
calabadism, und possible biological activ-
ity of the excreled metabolites thar may
be mgested by other species im the
hatitat,

Also crucial is the cxtent o which
drugs interfere with libido and sociosens
vl behavior, Inany wildlife femility pro-
gram it is wireasonable sml probahbly
unwise to Attempi Zero popelaiion
proosth, If males are the largel and anly i
rerceniage Wil be made doferide, then
the antifertility agent mist oot enterfere
with libide or other behavior that con-
tributes (o their success i mating. An-
other important consideration s the
long-term effects of behavioral changes
on sociel orpamization. Any poleniial
antifertility apent must be sceeened for
direct and indirect behaviorn! effects,
The cheice of behavioral codpointis) for
such screening is critical; scxual behav-
wr and ml least ome other behavior in-
vidved in mainizining sockal structure
wionld b2 desirabls.

The lessons learned over the past diec.
ades of rescarch on contralling human
festifity muost nod e lost o those who
wish o apply this lechnology to wild
specics. Repardless of the safety or efi-
cacy of a chemical fertitity controf agent,
there arc important public isses to be
considered amd  political barriers that
miust be overcome before widespread
success ean be achieved, Wildlife—its
prescrvalion and particelzriyils manage-
meil=—|5 more oflen than not a highly
charged emotonal issue. Thos, & fAnal
tliast for [uture ressnrch should be
pemed at deternining whether the public
will accept fertility control in wild spe-
ches and bow (o change resistunge to

aCocplance.

BEMEFITS

Perhaps Lhe most compelling reasons
for using chemical fertility contral are
scnciiel, Simply. Lhe approach is humane,
and pulblic acceprance is nwore kely than
in the case of hunling, passoning, or
trapping. Mot only is individual animal
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discomfort mimimized or climimated. bt
these is an oftcn-overlooked secondary
buamane aspect, Whers hunting is forid-
den by law and relocating animals is

Teconomically or physically unfieasible,
overpopilation 15 Hkely 1oocnd in discase
and death by starvazion. Fertility control
i omore likely to be permitied within
such protected afcas.

Dupending on the specics involved,
chemical fertility contral can alsoe bring
cconomic advantapes, Consider, for ca-
ample, the cost of removing & ferul horse
from poblic lands 0 the United Sapes:
SeuHy b $ PN per anrmisl {Rey 19751, Mo
omly i this imitiad cost subsipntial, b
the population will incTease every wear,
necessituling an wnnual reduction pro-
gram. The initial cost of chemicel fertil-
ity controd is comparntively low per ani-
mill trented, and in cnses where the male
af i polvgamous species is the target, the
cirst is reduced in a way proporionnic to
the degree of the polygamy. In feral
horses, @ single trested stallion may ulti-
mately mhibit reproduction in three o
ten mares, There are long-term econom-
ic benefits as owell, since well-planned
ﬁ:rlllit!.' conlrol programs - will prevent
ennccessarily large population ine
croases, thereby reducing the magnituds

_of futwre contred programs,
' Chemical fertility control & a flexible
manapement tocl, pormitting & larges va-
ety of control manipulatons.  With
smaller mammals like skunks (M eprhdis
seephiriz) and drugped baits, local popu-
kations can be controlled with some pre-
cision, Tather than subjecting entire
stafes or districis too@ single approach.
Where drugs san be delivered renmotely
to dargs animals, particular herds, bands,
snd even individuals can be smgled out.
The reversibility of the drug achion adds
even more managenent flexibifiny, &
large and unanticipated winter kill, for
crampde, can bz ofwet by withdrawing
IJI'LIE lreatment for one or more bresding
RCASONG. Since breeding anmmals  hivve
ol Been permanenily removed, herd or
pupalilion sive can be restored to safe
|lEvels,

While the socizl sdvantapes of cheni-
il ferility control are impressive, i
hiological ones are exccptional. Remov-
ing an animal from & populaton by hunt-
ing, irapping, poisen, o relocation is
permanent; the pemnes are lost from the
poecd forever. Because chemical contra-

TU_ception i reversible, s use within an

steflipent managerment plan keeps (he
gene pol indmed, This mav be an ex-
tremely valuable concepd where dwin-
dling habitet resulis in Jocalized over-
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population of rare or endangered
apecies,

Another ohvigus advantage is the abils
ity 10 concenirile dpon Mrgel speckes
withoul sermous domage Lo odher anomils.
Delivering bait to a particular species
without having a variety of sther nnimals
mpesting the drug is probably impossi-
ble, bur throvph careful manipulution of
drup types and dosages, affects on nons
farpet species cun be mimimized, A dose
af & particular contraceptive stend thid
imhibrits wole reprashiccliom may well hirve
no effect on foxes or eagles; more re-
seqireh 1+ needed before this can be stald-
el with czriainty,

MMoreover, Lhe r.u:u:k hreeding sehson
far one 5pt:i;il:5 ollen vares sigmilicantly
from that of anodher, which makes i
ensier to deliver bail withoul intedering
with noplorgel species, Red loxes, for
cxample, breed from [ecember Lo
March, bur skunks do net begin bresding
until March {Asdell 1%d), Thus, & bt
delivered fertility comtmol program cowld
e tmilored for skunks o avind interfer-
ence with fox reprodiection. Al very
least, accidental ingestion will nol kil
nontargel species or, extepl foreviremes
by polng animals, cause inrevocahle for-
Rulity lovss.

Finally, chemical fertility contrel af-
fords an approach that, when properly
cvatuared, will n influence the social
scructare of the animal populations in-
volved. Since sexually marore. individ-
uals arc mot actuwlly removed, or for thin
matter oven harrassed, the hierarchy of
the populaton is net allered unwittingly
by hwman intervention,

Controlling overabundant wildlife
populations through contraception i a
potentially powerful management ool
ihat has reccived surprisingly little atten-
tron., Continged human encroachment on
critical habitar, coupled with mcreased
public resistance e iradilional control
programs, will wliimatlely regqwre new
splutians (o overpopildion problems,
Much of the scieniific knowledpe neces-
sary 10 provide cafe. efective, and ho-
mane comrol is already pt hand; wildlife
managars must be bald enough 10 seck
these new direetions.
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Yoo and | shase a preat loee of this
eqarth,

The oozam’s peimang st Spang
cinering the camth with that season's
rewmness. & bird's song reaching
ot arkd we are e

Orr curiasity calls =0 We explose a BL
Ermmie traveel to g distant wiklerness, some
rit frther than nulnulfhbﬂck}h'd.
Bud each of ue lpake ard liskens o the
wuriler of the natural wodd arowend .

We engoy the earth's beauly, it's
grander. The erdles gaeep al coloes,
and somels, and everpwhens, Hhe
exciternient of life.

Bart there are soene Uil do oot see the
wemader af il all Ard so we ol the Serrm
Chib, jam logether o protect the earth

W waork for begrlation thal gusrantess
cheasy mir sl water, To repilste the use
wind dispasal of polsonoes oEk chemicals,
Tio set aside the most special places for
parks and widerneza,

We ienite vou 1o Joln with us,

Tor explore. W enjoy. To protect thas
wondrous earth, Foe all of us. . . forgeer,

For membership informakion, write
Sagma Chub, 530 Bush Siroet, San
Franciscn, CA B0SE, (415F 0S1-5604.
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