UC Agriculture & Natural Resources
Proceedings of the Vertebrate Pest Conference

Title
Fertility control in coyotes: Is it a potential management tool?

Permalink
https://escholarship.org/uc/item/2564p4hf

Journal
Proceedings of the Vertebrate Pest Conference, 18(18)

ISSN
0507-6773

Authors

DelLiberto, Thomas J.
Gese, Eric M.
Knowlton, Frederick F.

Publication Date
1998

DOI
10.5070/v418110259

eScholarship.org Powered by the California Diqgital Library

University of California


https://escholarship.org/uc/item/2564p4hf
https://escholarship.org/uc/item/2564p4hf#author
https://escholarship.org
http://www.cdlib.org/




occupied by arctic fox (Alopex lagopus) could reduce
adverse effects on native avifauna. The two fox species
are not sympatric and, after nine years, the arctic foxes
were extirpated from the islands and only a few red fox
remained on one of the islands.

Brooks et al. (1980) and Kennelly and Lyons (1983)
demonstrated that surgical sterilization could effectively
control reproduction in beaver (Castor canadensis).
Converse and Kennelly (1994) also successfully applied
the technique to Canmada geese. However, surgical
sterilization was unsuccessful in controlling red-winged
blackbird (Agelaius phoeniceus) production (Bray et al.
1975). Kennelly and Converse (1997) implied that
effective use of surgical sterility is limited to species that
are MONOEOMOUS.

Little research has been conducted on surgical
sterilization in wild canids. Mech and Fritts (1993)
vasectomized five wolves (Canis lupis) and released them
innorthern Minnesota. They concluded that vasectornized
wolves maintained pair bonds and territories, suggesting
this method may be effective at reducing predation on
livestock. Till and Knowlton (1983) demonstrated that
adult coyotes (Canis latrans) reduced predation on
livestock when the pups were removed from dens. They
concluded that, in some situations, predation on livestock
was driven by the presence of pups; when adults need to
feed pups, they select larger prey items. These studies
suggested that if reproduction in wild canids could be
controlled while leaving territorial behavior intact,
livestock losses could be reduced. This reduction might
result if wild canids did not use larger prey sizes to
support offspring, and the adults maintained territories,
thereby preventing intact canids from immigrating into the
area. National Wildlife Research Center biologists are
currently testing this hypothesis. During December 1997
and January 1998, wild coyotes from about seven packs
in northeastern Utah were captured. Packs were
randomly assigned to either a treatment or control group.
All animals in treatment groups received either a tubal
ligation or vasectomy. Control group animals received a
sham surgery, which consisted of the same anesthesia and
surgical protocols except the oviducts and vas deferens
were left intact. All animals were released where they
were captured within 24 hours. Over the next three
years, territorial, reproductive, and predatory behavior of
these animals will be monitored to determine if surgical
sterilization without removal of gonads influences these
factors.

Endocrine Regulation

Steroids. Hormonal control and regulation of fertility
in vertcbrate species has primarily been accomplished
through the use of steroids (Kirkpatrick and Turner 1991;
Asa 1997). Progestogens and androgens successfully
surpress normal ovarian cyclicity in domestic canids and
felids, and in captive wildiife. =~ However, use of
progestins reportedly increases growth of the uterine
lining and, consequently, induces hyperplasia, pyometra,
and neoplasia in canids and felids, in addition to
mammary development and post-therapy lactation (Asa
and Porton 1991). Androgens also have undesirable
effects, the most significant being external masculization.
These effects, expense, and requirement for regular
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administration, are reasons steroids are generally
considered impractical for use in wild populations.

Melengestrol acetate implants are the most used
contraceptive in zoos (Porton et al, 1990). This steroid
has also been used in oral forms with varying success
(Asa 1997). Experiments to control fertility in coyotes
have been conducted using steroid compounds such as
diethylstilbestrol, mibolerone, and prostaglandins (Balser
1964). Although oral formulations would make these and
other progestins (e.g., medroxyprogesterone acetate,
levonorgestrel, megestrol acetate) more suitable for use in
wild populations, the side effects previously discussed
would still be expected. Additionally, oral presentation
of these products could affect non-target species both
directly via consumption of the compounds in baits, and
indirectly if predators or scavengers consumed animals
which had taken steroid-laden baits.

GonRH and Aponists. Recent efforts in endocrine
regulation of fertility have focused on gonadotropin-
releasing hormone (GnRH). A non-steroidal hormone,
GnRH would have the advantage of no secondary toxicity
because it is rapidly metabolized into amino acids.
Gonadotropin-releasing hormone, a key regulator of
reproduction in male and female mammals (Figure 1), is
released by the hypothalamus in the brain and travels
through a portal blood system to the anterior pituitary at
the base of the brain. Gonadotropin-releasing hormone
stimulates the anterior pituitary to release lutenizing
hormone (I.H) and follicle-stimulating hormone (FSH) in
both females and males. These hormones subseguently
influence the release of progesterone and estradiol in the
female, and testosterone and estradiol in the male.
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Figure 1. The mammalian hypothalamic-pituitary-gonadal axis
in males and females (adapted from Becker and Katz 1997),

Gonadotropin-releasing hormone and its agonists have
been used in male Hawaiian monk seals (Monachus
schauinsiand) (Atkinson et al. 1993) and African
elephants (Loxodonta africana) (Brown et al. 1993).
Single injections of GnRH in males of these species
decreased blood testosterone levels and, subsequently,






Becker and Katz (1997) suggested that variable resuits
from GnRH immunizations may result from differences in
carrier proteins used in vaccines, timing of primary
immunizations relative to the reproductive season, and
variability of individual animal immune responses to the
vaccines,

The authors have conducted preliminary research on
the use of GnRH vaccines to prevent reproduction in
coyotes. They vaccinated five male and five female
coyotes with 300ug of GnRH comnjugated with keyhole
limpet hemocyanin (KLH). The coyotes were boosted
twice with 200ug injections of the GnRH-KLH vaccine at
monthly intervals, Two of the females developed high
antibody titers to GnRH and did not produce high levels
of progesterone. Thus, it was assumed that these females
did not ovulate or ovulated but did not maintain corpora
lutea, which produce the progesterone required to
maintain pregnancy. The remaining three females did not
produce high GnRH antibody titers, or the antibodies
were produced too late to prevent ovulation and a rise in
progesterone. Of the five males vaccinated with GnRH,
two developed high antibody titers, which resulted in a
decrease of testosterone to levels observed prior to the
breeding season. Three males had low antibody levels
and either normal or only moderately reduced testosterone
levels. It appears from this limited study that GnRH
vaccines have some potential to control reproduction in
coyotes; however, more research would be needed to
evaluate the efficacy of such a vaccine. The problem of
delivering such a vaccine in the absence of an orally
active form seems particularly daunting,

The second group of contraceptive vaccines studied to
date are gamete-based vaccines., These vaccines are
designed to affect spermatogenesis, oocyte maturation,
fertilization, and trophoblast development. Of these,
vaccines directed at oocyle maturation, and specifically
the zona pellucida (the glycoprotein matrix surrounding
the mature mammalian egg), have received the most
attention in wildlife (see reviews by Warren et al. 1997;
Tumer et al. 1997; Kirkpatrick et al. 1997). However,
little research has been conducted on the use of such
vaccines in predators.

The authors initiated research to evaluate gamete-
based vaccines for fertility control in coyotes. In
December 1995, female coyotes were injected with 300
#g of PZP, and boosted with 200 g on PZP in January
1996. This initial study resulted in a reduction of mean
litter size from 3.5 pups among control females, to 1.3
pups for vaccinated females. In December 1996, the
same female coyotes were boosted again with 45 ug of
PZP. This single, low dose boost was performed to
evaluate if an annual boost would effectively keep litter
sizes reduced. The results of this second year of research
suggested that annual boosters of PZP were effective in
maintaining reduced litter size; mean litter size during the
second year was 3.8 pups/female and 2.6 pups/female for
the control and PZP animals, respectively.

Although their earlier research on PZP demonstrated
it was an effective immumnocontraceptive for reducing
coyote litter size, the authors initiated a second study to
determine if more frequent boosting with PZP prior to the
breeding season could eliminate litters entirely. In
December 1997, they vaccinated five female coyotes with
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300ug of PZP and boosted with 200ug four and six weeks
later. In this experiment, females were euthanized and
necropsied 30 days after the last observed breeding date.
All control females were pregnant and the mean number
of fetuses/females was 5.8, compared to zero fetuses in
PZP vaccinated females. Thus, the PZP vaccine can be
an effective immunocontraceptive in coyotes. The
authors are currently conducting research that will
elucidate the mechanism through which PZP reduces
fertility, and will conduct research designed to develop an
orally deliverable form of PZP.

CONCLUSIONS

The most effective means of resolving wildlife-human
conflicts in many situations is to reduce wildlife
populations by shooting, poisoning, or trapping.
However, as the human population expands into wildlife
habitat, lethal control options become limited and
controversial. ‘Thus, there is an increasing need to
develop non-lethal control strategies that can be integrated
into damage management programs.

Presently, relatively few cost-effective, non-lethal
control options are available to managers. Fertility
control could provide an effective addition to control
programs. However, many hurdles must be overcome
before fertility control becomes a viable alternative.
These include, but are not limited to, the development of
contraceptive agents that are orally deliverable, species
specific, reversible, have few side-effects, and are cost
effective (Sanborn et al. 1994).

Is fertility control a potential management tool for
coyotes?  Current research suggests that it has
possibilities. Studies conducted to date on immuno-
contraception suggest it has the potential for at least
reducing litter size in coyotes. Further studies on
antiprogestins will assess the value of these compounds in
reducing litter size. Will litter size reduction significantly
alter predatory behavior of coyotes on livestock? If
productivity in a local population of coyotes is reduced,
or eliminated, but the loss of livestock in the area is not
significantly reduced, then a fertility control program
would not be an effective management tool. The
authors’ research with surgically sterilized coyotes should
provide an answer to this key question.

LITERATURE CITED

ADAMS, T.E., C. A. DALEY, B. M. ADAMS, and H.
SAKURAIL 1993, Testis function and feedlot
performance of bulls actively immunized against
gonadotropin-releasing hormone: effect of implants
containing progesterone and estradiol benzoate.
Journal of Animal Science 71:811-817.

ADAMS, T. H., and B. M. ADAMS. 1986.
Gonadotope function in ovarioectomized ewes actively
immunized against gonadotropin-releasing hormone
(GnRH). Biology of Reproduction 35:360-367.

ASA, C. 8. 1997. The development of contraceptive
methods for captive wildlife. Pages 235-240inT. J.
Kreeger, technical coordinator, Contraception in
wildlife management. USDA, Animal and Plant
Health Inspection Service, Technical Bulletin 1853.

ASA, C. S, and 1. PORTON. 1991. Concerns and
prospects for contraception in carnivores.



Proceedings of the American Association of Zoo
Veterinarians: 298-303.

ATAJA, A. M., T. N. BARRY, R. M. HOSKINSON,
and P. R. WILSON. 1992, Effects of active
immunization against LHRH and melatonin on growth
and plasma hormone concentrations in red deer stags
during their second year. Journal of Agricultural
Science 118:371-377.

ATKINSON, 8., W. G. ILMARTIN, and B. L.
LASLEY. 1993. Testosterone response to a
gonadotropin-releasing hormone agonist in Hawaiian
monk seals (Monachus schauinslandi). Journal of
Reproduction and Fertility 97:35-38.

AWONIYI, C., V. CHANDRASHEKAR, R. E. FALVOQ,
R. ARTHUR, B. D. SCHANBACHER, and A.
AMADOR. 1987, Leydig cell function in boars
actively immunized against LHRH. Biology of
Reproduction and Fertility, Suppl. 39:325-327.

BAILEY, E. P. 1992. Red foxes (Vulpes vulpes) as
biological control agents for introduced arctic foxes
(Alopex lagopus) on Alaskan Islands. Canadian
Field-Naturalist 106(2):200-205.

BAILIE, N. C., 8. D. CARTER, C. A. MORRISON, D.
F. KELLY, P. N. SKELTON-STROUD, and H.
DOBSON. 1989. A pilot study of immunological
sterilization in dogs by induction of LHRH
autoimmunity. Journal of Reproduction and Fertility,
Suppl. 39:325-327.

BALSER, D. S. 1964, Management of predator
populations with antifertility agents. Journal of
Wildlife Management 28:352-358.

BAULIEU, E. E., A. ULRNANN, and D. PHILBERT.
1987. Contraception by antiprogesten RU486: a
novel approach to human fertility control. Pages 55-
73 in E. Diczfalusy and M. Bygdeman, eds. Fertility
regulation today and tomorrow. Raven Press, NY.

BECKER, S. E., and L. S. KATZ. 1995. Effects of a
gonadotropin-releasing hormone agonist on serum LH
concentrations in female white-tailed deer. Small
Ruminant Research 18:145-150.

BECKER, S. E., and L. S. KATZ. 1997. Gonadotropin-
releasing hormone (GnRH) analogs or active
immunization against GnRH to control fertility in
wildlife. Pages 11-19 in T. J. Kreeger, technical
coordinator. Contraception in wildlife management.
USDA, Animal and Plant Health Inspection Service,
Technical Bulletin 1853,

BRAY, O. E., J. J. KENNELLY, and]J. L. GUARINO.
1675, Fenility of eggs produced on territories of
vasectomized red-winged blackbirds. Wilson Bulletin
87(2):187-195.

BROGDEN, R. N., K. L. GAO, and D. FAULDS.
1993, Mifepristone: a review of its
pharmacodynamic and pharmaco kinetic properties
and therapeutic potential. Drugs 45:384-409.

BROOKS, R. P, M. W. FLEMING, and J. J.
KENNELLY. 1980. Beaver colony responses to
fertility control: evaluating a concept. Journal of
Wildlife Management 44(3):568-575.

BROWN, J. L., M. BUSH, D. E. WILDT, I. R.
RAATH, V. DEVOS, and ]. G. HOWARD. 1993.
Effects of GnRH analogues on pituitary-testicular
function in free-ranging African elephants (Loxedonta

148

africang). Journal of Reproduction and Fertility
99:625-634.

CLARKE, I. J.,, H. M. FRASER, and A. S.
McNEILLY. 1978. Active immunization of ewes
against luteinizing hormone releasing hormone, and
its effects on ovulation and gonadotrophin, prolactin
and ovarian steroid secretion, Journal of
Endocrinology 78:39-47.

CONCANNON, P. W., A. YEAGER, D. FRANK, and
A. LYAMPILLAI. 1990. Termination of pregnancy
and induction of leuteolysis by the antiprogestagen,
mifepristone, in dogs. Journal of Reproduction and
Fertility 88:99-104.

CONVERSE, K. A., and J.J. KENNELLY. 1994,
Evaluation. of Canada goose sterilizatiion for
population control.  Wildlife Society Bulletin
22(2):265-269.

DENCE, J. B. 1980. Steroids and peptides. John Wiley
& Sons Ltd., New York, NY,

FREUDENBERGER, D. 0., P. R. WILSON, T. N.
BARRY, Y. X. SUN, R, W. PURCHAS, and T, E.
TRIGG. 1993. Effects of immunization against
GnRH upon body growth, voluntary food intake and
plasma hormone concentration in yearling red deer
stags (Cervus elaphus), Joumal of Agricultural
Science 121:381-388.

HERSCHLER, R.C., and B. H, VICKERY. 193i.
The effects of [D-Trp%, Des-Gly"ProNH,’JLHRH
ethylamide on the estrous ¢ycle, weight gain and feed
efficiency in feedlot heifers. American Journal of
Veterinary Research 42:1405-1408.

KENNELLY, J.J., and K. A. CONVERSE. 1997.
Surgical sterilization: an underutilized procedure for
evaluating the merits of induced sterility. Pages 21-
28 in T. J. Kreeger, technical coordinator.
Contraception in wildlife management. USDA,
Animal and Plant Health Inspection Service,
Technical Bulletin 1853.

KENNELLY, J. J.,, and P. J. LYONS. 1983.
Evaluation of induced sterility for beaver (Castor
canadensis) management problems. Pages 169-175in
J. D. Decker, ed. Proceedings of first eastern
wildlife damage control conference, 27-30 September
1983, Comell University Extension, Ithaca, NY,

KIRKPATRICK, J. F., and J. W. TURNER, JR. 1991.
Reversible contraception in nondomestic animals.
Journal of Zoo and Wildlife Medicine 22:392-408.

KIRKPATRICK, J. F., J. W. TURNER, JR., and L. K.
M. LIU. 1997. Pages 161-170 in T. J. Kreeger,
technical coordinator, Contraception in wildlife
management. USDA, Animal and Plant Health
Inspection Service, Technical Bulletin 1853.

LADD, A., G. PRABHU, Y. Y. TSONG, T. PROBST,
W. CHUNG, and R. B. THAU. 1988. Active
immunization  against gonadotropin-releasing
hormone combined with androgen supplementation is
a promising antifertility vaccine for males. American
Journal of Reproductive Immunclogy and
Microbiology 17:171-177.

LINCOLN, G. A. 1987, Long-term stimulatory effects
of a continuous infusion of LHRH agonist on
testicular function in male red deer (Cervies elaphus).
Journal of Reproduction and Fertility 66:703-708.








