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Jaguar Veterinary Guidelines
Contraception

Separation of the sexes:

Separation of the sexes is not recommended for carnivores due to the increased risk of reproductive
failure and uterine pathology in cheetahs (Crosier et al. 2011) and canids (Asa et al. 2014). Similar
research has not been conducted in jaguars, but the effects of separation may be similar.

Surgical sterilization:
Males:

Castration (recommended):

Permanent sterilisation by surgical gonadectomy. This procedure should not be carried out in
individuals who are likely to receive breeding recommendations. As the testes are removed,
testosterone mediated aggression may decrease. Males may also experience a decrease in body size
and testicle size. If pre-pubescent males are castrated, they may become taller due to the delay in
the closure of the epiphyseal plates.

Vasectomy (not recommended):

Vasectomies are not recommended in this species due to the risk of females developing
reproductive pathologies as a result of repeated oestrus cycles and induced ovulations through
mating but without conceiving.

Females:

Ovariohysterectomy:

For individual jaguars unlikely to receive a breeding recommendation, permanent sterilisation by
surgical ovariohysterectomy for females. Removal of the uterus as well as ovaries is preferable in
older females, due to the increased likelihood of uterine pathology with age.

Ovariectomy:
Removal of ovaries is a safe and effective method to prevent reproduction for animals that are eligible
for permanent sterilization. In general, ovariectomy is sufficient in young females.

Tubal ligation (not recommended):

Tubal ligation will not prevent the potential adverse effects to females that can result from prolonged,
cyclic exposure to the endogenous progesterone associated with the pseudo-pregnancy that follows
ovulation induced by copulation.

Hormonal contraception:
Males and females:

GnRH agonists (recommended):
GnRH agonists, such as deslorelin (Suprelorin; guideline below) or leuprolide acetate (Lupron),
reversibly suppress the reproductive endocrine system, preventing production of pituitary hormones
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(follicle stimulating hormones, luteinizing hormone) and gonadal hormones (estradiol and

progesterone in females, testosterone in males). The observed effects are similar to those following
either ovariectomy in females or castration in males, but are reversible. GnRH agonists first
stimulate the reproductive system, which can result in oestrus and ovulation in females or
temporary enhancement of testosterone and semen production in males. The stimulation phase
must be suppressed in females to prevent the sustained elevation of progesterone following
ovulation by treatment with an oral progestogen (Megestrol acetate; Megace®/Ovaban®/Ovarid®)
for 7 days before and 8 days after implant insertion (Wright et al. 2001). The risk of developing
uterine pathologies following the 15 day treatment is much reduced compared to the 3-4 week
stimulation phase. The stimulation phase cannot be suppressed in males.

Deslorelin acetate (Suprelorin® - subcutaneous implant):

In males, 1 x 4.7mg implants are recommended for a minimum duration of 6 months and 1 x 9.4mg
are recommended for a minimum duration of one year. In females, 2 x 4.7mg implants are
recommended for a minimum duration of 6 months and 2 x 9.4mg are recommended for

a minimum duration of one year. Due to the initial stimulation of the reproductive system, the first
bout in females must also be supplemented with additional contraception e.g. oral megestrol
acetate (Ovarid®/Megace®) daily 7 days before and 8 days after placing the implants. In males, the
stimulation period cannot be suppressed therefore additional contraception should be used in
females or the sexes should be separated for 6-8 weeks after implant placement, to allow for viable
sperm to clear from his system. Suprelorin is designed to be fully reversible although time to reversal
is variable in felids. In order to increase the chances of a full reversal, place the implant in such a way
that facilitates removal e.g. in the umbilical region, inner thigh, armpit.

Suprelorin should not be used during pregnancy, since it may cause spontaneous abortion or prevent
mammary development necessary for lactation. It may prevent initiation of lactation by inhibiting
progesterone secretion, but effects on established lactation are less likely. New data from domestic
cats have shown no effect on subsequent reproduction when treatment began before puberty.

Suprelorin is more commonly used in females, because monitoring efficacy in females by suppression
of oestrous behaviour or gonadal steroids in faeces is easier than ensuring continued absence of sperm
in males.

Females only:

Progestin-based contraceptives (e.g. Implanon®/Nexplanon®, Depo-Provera®,
Delvosteron®, Jadelle®):

Progestin-based contraceptives are not recommended for use in female jaguars due to the increased
risk of mammary and uterine pathologies of elevated levels of circulating progestogens without a
resulting pregnancy.
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Assisted reproductive techniques:

Reproductive hormone monitoring:

Reproductive hormones can non-invasively be monitored through faecal sampling. For males, faecal
samples should be collected 1-3 times per week, while faecal samples should be collected 3-4 times
per week for females.

In wild Jaguar males, faecal androgens are significantly higher in the wet season than in the dry
season (Morato et al. 2001).

In Jaguar females, behavioural oestrus can be characterised by rolling, disinterest in food, vulvar
swelling, discharge, and lordosis (Barnes et al. 2016). Hormonal oestrus in Jaguar females was
classified when estradiol concentrations were greater than the baseline + 1 standard deviation (SD)
in the study by Barnes et al. (2016). Baseline concentrations are calculated by using an iterative
process in which values that exceed the mean + 1.5 SD are excluded until no values exceed the mean
+ 1.5 SD (Brown et al. 2001). Hormonal oestrus lasts for 6.5+0.3 days (mean + SD), while behavioural
oestrus lasts for 7.8 + 0.7 days (Barnes et al. 2016). Pregnancy and pseudopregnancy can be
characterized by monitoring faecal progesterone concentrations. However, it may be difficult to
discriminate between conception and non-conceptive luteal phases (pseudopregnancy) by
progesterone only. Baseline concentrations are calculated as for estradiol. Luteal progesterone
concentrations are those greater than the baseline + 2 SD (Barnes et al. 2016). Pseudopregnancies
are classified when progesterone concentrations return to baseline following a sustained rise of > 20
days (Barnes et al. 2016). Pregnancy lasts approximately 98 days in jaguars (Figure 1).
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Figure 1. Endocrine profile for a pregnant jaguar following a natural mating. Figure taken from Barnes et al. (2016).

Understanding ovarian activity is essential for the successful application of assisted reproductive
techniques (Pelican et al. 2006).
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Fertility evaluation and gamete recovery:

Males:

Semen collection under anaesthesia is an accurate method of gaining information on male fertility.
Each testis should be measured and a combined testicular volume should be calculated (Howard
1993). Reference values for captive and wild jaguars can be found in Morato et al. (2001). The penis
should be extruded from its sheath and examined for the presence of spines (scale of 1-3, 3 = most
prominent spines (Morato et al. 2001; Swanson et al. 1995). Sperm can be collected by electro
ejaculation (Morato et al. 1999, 2001) or urethral catheterization (Ribeiro de Araujo et al. 2018) and
should be evaluated by measuring: 1) semen volume, semen concentration (sperm count), total
motility and forward progressive motility; 2) morphology: proportions of normal and abnormal sperm
forms (Figure 2), all via phase microscopy (630x) (Howard et al. 1990); and 3) acrosomal integrity using
specific stains, such as the rose bengal/fast green stain (Pope et al. 1991). Reference values for captive
and wild jaguars can be found in Morato et al. (2001). Semen is usually very dilute (~5 x 10®/ml) but
large volumes are generally recovered (up to 20 ml) (Morato et al. 2001; Swanson et al. 1995). A high
percentage of abnormal sperm morphology is common in feline species, and in jaguars reported to be
up to 65% in captive jaguars and 51% in wild jaguars (Morato et al. 2001).

Fine needle aspiration of the testes/epidymidiscan be used to evaluate sperm production if semen
collection is not possible (Leme et al. 2018).

Semen cryopreservation has been performed successfully in various feline species, one applicable
method is described by Swanson et al. (2003). Reported survival following cryopreservation is
relatively good (Swanson et al. 1996), with sperm retaining 25-50% motility post-thaw (Graham et al.
1978), depending on initial quality of the sample.
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Figure 2. Morphology of jaguar spermatozoa. a) normal morphology, b) malformed head shape, c) biflagellate, d) tightly
coiled flagellum. Figure taken from Morato et al. (2001).
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Females:
Hormonal monitoring is encouraged to determine whether females are reproductively active.

From live animals, the successful recovery of oocytes has been described in Morato et al. (2000).

From deceased animals, the collection of oocytes can be accomplished 8 hours after death ovary
dissection and mechanical follicle isolation (Jewgenow et al. 1997). Preantral follicles can also be
collected from deceased animals, following methods in Jewgenow and Stolte (1996) or Jewgenow et
al (1997), and matured in vitro.

Ovarian stimulation:

The success of assisted reproductive techniques (ARTs) such as in vitro fertilization (IVF) or artificial
insemination (Al) in felids is generally low. Oestrus induction via exogenous hormones is desired to
have timed and planned procedures and several protocols for felids are published (Brown et al.
1995; Goeritz et al. 2012; Howard et al. 1992; Kutzler 2007; Pelican et al. 2006), however, the overall
success rate of these protocols is limited. Since jaguars express overt signs of heat, natural oestrus Al
may be a promising option.

Ovulation induction:

In jaguars, ovulation during natural heat can be induced through using exogenous gonadotropins
(protocols described in Barnes et al. 2016), but can in some cases be induced by physical vaginal
stimulation (Barnes et al. 2016). Ovulation in exotic felids tends to occur approximately 37-42 hours
after treatment with gonadotropins (Pelican et al. 2006). The most common exogenous hormone
treatment for ovulation induction reported is human Choriogonadotropin (hCG) or Gonadotropin
Releasing Hormone (GnRH) (Callealta et al. 2019).

Artificial insemination (Al):

Anecdotally, successful Al has been achieved in jaguars however; exact techniques have not been
published. Successful Al protocols have been published for a number of feline species. One should
distinguish between non-surgical and surgical Al options. Successful, non-surgical Al during natural
heat has been repeatedly performed in Asiatic golden cats, Persian leopards and African lion
(Callealta et al. 2019; Dresser et al. 1982; Lueders et al. 2014, 2015).

The most commonly reported Al method for smaller felids is the laparoscopic approach, where the
semen sample is placed into the oviduct or uterine horn under endoscopic abdominal view.

In vitro fertilization:
Techniques have been described in Morato et al. (2000).
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