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Estrous Synchronization in Captive Collared Peccaries (Pecari
tajacu) Using a Prostaglandin F2α
α Analog
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Andréia Maria da Silva, Thibério de Souza Castelo,
Aracely Rafaelle Fernandes Ricarte, and Alexandre Rodrigues Silva*
Laboratory of Animal Germplasm Conservation - LCGA, Universidade Federal Rural do Semi-Árido - UFERSA,
Mossoró, RN, Brazil

We verify the efficiency of a protocol for estrus synchronization in captive female collared peccaries
(Pecari tajacu) using the prostaglandin analog D-cloprostenol. Five adult female collared peccaries
received an intramuscular administration of 60 μg D-cloprostenol, which procedure was repeated
after a 9-day interval. For 10 days after second the D-cloprostenol administration, females were
monitored for changes in external genitalia, ovarian ultrasonography, vaginal cytology and reproductive hormonal dosage. As a result, four females synchronized their estrous at 9.5 ± 0.5 days
after the second administration of the prostaglandin analog. Such females showed external signs
of estrus, including vulvar opening, hyperemic vaginal mucosa, and vaginal mucus, concomitant
with an increase in the proportion of superficial cells (52.2 ± 9.9%) verified through vaginal cytology.
An estrogen peak of 22.7 ± 3.4 pg/ml was detected by hormonal dosage, and the presence of
anechoic follicles measuring 0.29 ± 0.05 × 0.32 ± 0.07 mm were detected in the ovary by ultrasonography. Given these findings, we suggest that D-cloprostenol may be effective for use in estrus synchronization in collared peccaries.
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INTRODUCTION
The collared peccaries (Pecari tajacu) are potential productive species for captive breeding, mainly because its
leather is valued on international markets, especially in
Europe and the United States (Nogueira and Nogueira Filho,
2011). Such activity could also represent a sustainable alternative for the conservation of the species in the biomes in
which its population is declining (Garcia et al., 2009). The
role of new breeding techniques would allow the diversification and increase the productivity of the species (Nogueira
Filho et al., 2004).
In this sense, estrous synchronization stands out as a
method that facilitates the management of the animals and
the work of other biotechnologies, such as artificial insemination and embryo transfer (Galina and Orihuela, 2007). For
this intent, different pharmacological methods are reported
in swine, the domestic animal most closely related to the
peccaries (Theimer and Keim, 1998) including the role of
progestin (Wood et al., 1992), gonadotropins (Degenstein et
al., 2008), GnRH analogs (Knox et al., 2011), and prostaglandin F2α (De Rensis et al., 2012). Among these methods, the use of luteolytic agents, such as prostaglandins, is
noteworthy as it induces a reduction in progesterone secretion, and promotes the posterior appearance of estrus and
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ovulation. The sole use of prostaglandins for synchronization
requires that the animals are cycling and have a functional
corpus luteum, being dependent of sequential applications
(De Rensis et al., 2012).
The female collared peccaries, captive born in semiarid
conditions, present an estrous cycle that lasts 21.0 ± 5.7
days, with estrous signs characterized by vulvar lip edema
and hyperemic vaginal mucosa, coinciding with developed
follicles and high estrogen levels (Maia et al., 2014). No data
regarding estrous control, however, is available for this species. We therefore aimed to verify the efficiency of a protocol
for estrous synchronization in captive collared peccaries by
using a prostaglandin F2α analog, the D-cloprostenol.
MATERIALS AND METHODS
The ethics committee of the UFERSA, Mossoró, Brazil,
approved experimental protocols and animal care practices (Process n° 23091.000250/2011-34). The experimentation was carried
during the dry season, from July to August 2010. Five nulliparous
female collared peccaries, aging 18 ± 0.4 months, weighing 20.6 ±
1.1 kg were used. The animals belonged to the Center of Multiplication of Wild Animals (CEMAS – UFERSA), located in the northeast of Brazil (Mossoró, RN, Brazil; 5°10′S, 37°10′W). They were
maintained under natural photoperiod conditions (~12 h), in paddocks (20 × 3 m) with a covered area of 3 × 3 m. The climate is
typically semiarid with an annual average temperature of 27°C. The
animals were fed with a diet consisting of corn (79.8%), soybean
meal (15.4%), wheat bran (1.45%), calcium (2.6%), vitamin (0.2%),
and mineral (0.05%) premix, supplemented with tropical fruits, such
as melon. Water was provided ad libitum.
For the estrous synchronization, the females were treated with
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two intramuscular injections of 60-μg D-cloprostenol (Veteglan,
Hertape Calier, Belo Horizonte, Brazil) administered at a 9-day
interval. The estrous cycles of the animals were monitored every
three days, from 15 days prior to the start of the estrous synchronization treatment to the second administration of cloprostenol; after
that, the estrus cycles were monitored every two days by blood
estrogen dosage, vaginal cytology and ovarian ultrasonography.
For estrous monitoring, animals were physically restrained from
5:00 A.M. to 8:00 A.M using an appropriate hand net. On each
occasion, alterations in the external genitalia were noted and vaginal smears were obtained by introducing a cotton-tipped swab into
the caudal vagina. The cells were transferred to a glass slide and
stained with a Diff-Quick stain (Instant-Prov®, Newprov, Pinhais,
PR, Brazil). As previously described for peccaries (Mayor et al.,
2007a) 200 cells were counted under light microscopy (× 400), and
the results were recorded as the proportions of parabasal, intermediate, and superficial cells identified during the estrous cycle.
Blood samples were collected for estrogen dosage by using a
commercial kit (Max-Planck-Ring D-21 65 205, Human GmbH,
Wiesbaden, Germany) for enzyme-linked immune sorbent assay –
ELISA, as previously described for the species (Mayor et al., 2006).
The ovaries were evaluated by transabdominal ultrasonography
using a 5–7.5 MHz microconvex array transducer and a B-mode, real-time, portable scanner
(Aquila vet, Pie Medical®, Nutricell, Campinas,
SP, Brazil). Animals were positioned in lateral
recumbence. The abdomen was completely
scanned, and the kidneys were identified. Both
the ovaries were identified and evaluated for
echoic appearance and texture. Identification
and measurements of the ovarian structures
such as follicles and corpora lutea were conducted. Images were stored for further analysis.
Numeric results were expressed as mean
and standard error (SEM), using the “proc print”
procedure of the Statistical Analysis System,
version 6.10 (SAS).
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were identified in the four animals that showed external
estrous signs. These follicles were regular circular structures
containing anechoic fluid, sometimes projected onto the surTable 1. Characteristics of the synchronized estrous cycle of collared peccaries (Pecari tajacu; n = 5).

Animal

1
2
3
4*
5**
Means ± SEM

Estrous signals
Day of estrogen Values for
peak after
estrogen
Vaginal
Hyperemic
second PGF-2α
peak
mucus
vulva
administration
(pg/mL)
discharge
10
8
10
8
10
9.5 ± 0.5

23.53
31.05
21.63
20.11
14.53
22.7 ± 3.4

+++
+
++
–
+++

+++
+++
+++
–
+++

* Animal 4 did not presented external estrous signs and its data
were not included in the means
** Animal 5 also presented vulvar opening

RESULTS
In the beginning of the experiment,
when the first D-cloprostenol dose was
administered, two animals were identified
as being in the luteal phase, and the other
three females were in the follicular phase.
After eight days, we observed an estrogen
peak, 29.9 ± 5.9 pg/ml, in the two females
that were previously in the luteal phase.
These females also presented external
signs of estrus, such as hyperemic vulva.
Subsequently, the second administration of cloprostenol (day 9), all the animals
presented an estrogenic peak about 9.5 ±
0.5 days (Table 1 and Fig. 1). Of those
individuals, four females (80%) presented
with the external signs of estrus, such as
vulvar opening, hyperemic vaginal mucosa
(Fig. 2A), and the presence of vaginal
mucus (Table 1). The presence of parabasal, intermediate, and superficial cells
was identified in all vaginal smears, but no
basal cells were observed at any time, with
a brief predominance of superficial cells
during estrus (52.2%) (Table 2). Through
ultrasonography, ovarian follicles (Fig. 2B)

Fig. 1. Values for blood serum estrogen (pg/mL) verified during the estrous cycles of
collared peccary (Pecari tajacu) females (n = 5) submitted to an estrous synchronization
protocol using D-cloprostenol administered at day 0 and 9.

Fig. 2. Estrous signs in collared peccary (Pecari tajacu). (A) vulvar opening and hyperemic vaginal mucosa; (B) sonogram of an ovary (white arrows) presenting the preovulatory follicle (ellipsis).
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Table 2. Relative proportions of the cell types found in vaginal
cytology and follicular diameter monitored by ultrasonography verified during the serum estrogen peak of female collared peccaries
(Pecari tajacu) (n = 5) submitted to estrous synchronization using Dcloprostenol.

Animal

Vaginal Cytology (%)

Ultrasonography

Parabasal Intermediate Superficial

Follicular
Diameter (cm)

1
45
25
30
0.4 × 0.4
2
22
15
63
0.3 × 0.5
3
25
33
42
0.2 × 0.2
4*
51
26
23
–
5
15
11
74
0.2 × 0.2
Means ± SEM 26.8 ± 6.4 21.0 ± 4.9 52.2 ± 9.9 0.3 ± 0.1 × 0.3 ± 0.1
* Animal 4 did not presented external estrous signs and its data
were not included in the means

face of the ovary (Table 2).
DISCUSSION
To the best of our knowledge, this is the first study to
describe successful estrus synchronization in collared peccaries. We affirmed that some animals (2/5) presented
estrous signs after eight days in response to the first prostaglandin administration. In agreement with the results of
hormonal monitoring, two of these individuals were in the
luteal phase, demonstrating a functional corpus luteum at
ultrasonography, which is clearly responsible for luteolytic
agents as the cloprostenol (De Rensis et al., 2012).
Once the luteal phase of the estrous cycle of peccaries
usually lasts 15 days on average (Maia et al., 2014), a second prostaglandin administration is recommended in order
to promote the lysis of corpora luteum that were not formed
in first occasion. The second administration was conducted
after nine days, enough time for the formation of a new corpora luteum in those females that were in follicular phase in
the initial moment.
Four animals presented estrous signs at 9.5 days after
the second administration of cloprostenol. These effects
suggest that peccaries show a late response to this drug as
reported in swine. In such domestic species, a single
PGF2α administration does not induce complete luteolysis
before day 12 of the estrous cycle. In fact, the literature
reports several factors indicating refractoriness of the early
corpus luteum in swine to the effects of a luteolytic dose of
PGF2α, including lack of expression of PGF2α receptors
and the presence of the PGF2α catabolizing enzyme, 15hydroxyprostaglandin dehydrogenase (PGDH). In addition,
changes in blood flow, alteration in gene expression (VEGF,
eNOS, angioprotein, angiotensin, endothelin, CAMKK2,
HINT1, YWHAZ, GNB1 and RGS2), and in NO and pO2,
may also affect the luteolytic effects of PGF2α in a recently
formed swine CL (Rensis and Lopez-Gatius, 2007).
Approximately nine days after the second administration
of cloprostenol, peccaries showed the estrogenic peak with
mean values of 22.7 ± 3.4 pg/ml. Interestingly, the Animal 5
showed the lowest values for estrogen peak (14.5 pg/ml),
but it was the one that established the most evident estrous
signs, including the opening of the vulva lips. Also of note,
the average values found for estrogen peak during synchro-
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nized estrous were lower than those described for a similar
group of captive individuals during natural estrous, 55.6 pg/mL
(Maia et al., 2014). Such differences could probably be
associated with a variation among different individuals.
The changes verified in the external genital organ of four
females during the synchronized estrus were similar to
those previously reported, during natural estrous by newly
captured peccaries in the Amazon forest (Mayor et al.,
2007b). In domestic sows, these external changes occur as
a response to the high concentrations of estradiol that promotes increased vascularization and blood flow, increased
uterine tone and mucus secretion (Bortolozzo et al., 2005).
Moreover, the predominance of superficial cells (52.2%) during the estrogen peak was observed in the present synchronized females, as also reported for females under natural
estrous (Mayor et al., 2007b).
In domestic swine, it was previously found that administration of 500 μg of cloprostenol induced earlier ovulation in
PMSG/hCG treated prepubertal gilts (Srikandakumar and
Downey, 1989). The body weight of female sows (> 100 kg)
is, in general, larger than the females collared peccary
(~20 kg) (Bortolozzo et al., 2005), the prostaglandin dose for
peccaries was drastically reduced for 60 μg in double
administration. However, it is necessary to emphasize that
there are marked differences in reproductive physiology
between swine and peccary. For instance, the mean ovulation rate in the collared peccaries was estimated at 2.3 follicles (Mayor et al., 2006), which is very low compared to
that in domestic swine (10–24 follicles). The low mean ovulation rate of the collared peccary may act as a biological
limit for the abundance of the species, because the females
bear a litter size of 1.7–1.9 fetuses or newborns (Mayor et
al., 2005). Furthermore, the ovarian population of a female
collared peccary is ~60,000 follicles (Lima et al., 2013),
which is closely related to that in caprines (Lucci et al.,
1999), than swine ~420,000 follicles (Gosden and Telfer,
1987).
Generally, the response to the estrous synchronization
treatment in other mammals occurs at 38–78 h after the
administration of the prostaglandin (Vazquez et al., 2010);
peccaries, however, only showed estrous signs at 9.5 days
after the second application of the drug. Tentatively, a role
for a higher D-cloprostenol dose could be proposed for
reducing the time for estrus synchronization in peccaries. In
fact, when beef heifers received 100 μg cloprostenol, they
showed signs of estrous after 88.8 ± 13.4 h, but when the
same animals received major doses of 250 and 500 μg, the
time for estrous signs manifestation was reduced to 57.6 ±
6.9 and 56 ± 7.3 h, respectively (Colazo et al., 2002).
In the present study, we had to use a smaller number of
animals due to ethical recommendations, since the procedure of repetitive restraint for estrous monitoring is very
stressful and sometimes harmful for the individuals. In fact,
it is known that the stress, as a consequence of management practices, could negatively interfere with the dynamics
of the peptides and steroidal hormones involved in reproductive function (Dobson et al., 2003). Thus, a possible
negative influence of stress on the synchronized estrous
manifestation cannot be ruled out, and the development of
better restraint methods for collared peccaries is required.
Finally, we suggest that the double administration of
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60 μg of D-cloprostenol, a synthetic analogue of prostaglandin, with a 9-day interval, promoted a late, but effective
estrus synchronization in captive collared peccaries. In spite
of the difficulties of using a great number of individuals, further studies are suggested in order to apply these results in
captive breeding at a large scale.
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