Journal of Agricultural Science and Technology A 2 (2012) 921-929 -.
Earlier title: Journal of Agricultural Science and Technology, ISSN 1939-1250

PUBLISHING

Chilled Semen of Captive Collared Peccaries (Pecari

tajacu): Effects of Preservation at 17 °C on Semen
Quality

Alexandre Rossetto Garcia', Priscila Reis Kahwage?, Diva Anelie de Aratijo Guimardes” and Otavio Mitio
Ohashi’

1. Brazilian Agricultural Research Corporation/Embrapa Southeast Livestock-Rod, Washigton Luiz km 234, S&o Carlos, So Paulo
13560-970, Brazil

2. Federal University of Para, Rua Augusto Corréa n.1, Belém, Pard 66075-110, Brazil

Received: February 7, 2012 / Published: July 20, 2012.

Abstract: The trade creation and conservation of wild species in Amazon, including collared peccaries (Pecari tajacu), may be
favored by artificial insemination, but the time of semen storage may lead to reduced fertility in sperm of some wild animals. Thus,
the aim of this research was to evaluate the influence of semen storage at 17 °C over time on seminal features of peccaries in
captivity. Eight adult males were sedated and underwent electroejaculation. The ejaculates (n = 65) were evaluated for volume,
concentration, pH, sperm motility, vigor, and cell with intact plasma membrane intact (IPM) and sperm morphology. Selected
ejaculates (n = 21) were diluted (1:1) in Beltsville Thawing Solution and kept during 48 hours under controlled temperature (17 °C).
Assessments were made after dilution (T0), after 24 hours (T24), and 48 hours after the onset of cooling (T48). The storage impacted
on sperm survival (P < 0.05). Semen characteristics changed throughout the storage period studied and after 48 hours storage. The
decline of sperm motility was of 55.2% for 10.9%, vigor was 2.3 for 0.5 and IPM cells were of 59.0% for 15.8%. Primary defects
sperm increased of 19.8% for 32.2%, secondary defects of 9.8% for 10.4% and total defects of 29.4% for 42.7%. However, within 24
hours of preservation, chilled semen peccaries presented sperm motility average rate and IMP cells levels indicative to use in assisted
reproductive events. These results indicate chilled semen for 24 hours could be used in experimentally artificial insemination of
peccaries, technology that still has not been performed before.
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1. Introduction Suiformes, the Dicotylidae, and most frequently

. . hunted in Latin-America [3]. Peccaries are widespread
According to the Food and Agriculture . ) ) o
o ] ] ] in the American continent and are able to live in
Organization of the United Nations, the conservation .

] ] . . rainforests, savannas or deserts [4]. They feed on
of biological diversity is important to ensure food . . .
invertebrates, seeds, roots, forages, fruits and insects

in natural habitat [5], but adapt to different feedstuffs
in captivity [6].
The peccary (Pecari tajacu) is one of the Amazon

security in economical disadvantaged populations [1],
including traditional inhabitants of Brazilian Amazon,
who use wild animals as an important alimentary
alternative [2]. Among the most consumed species is . ] ; ) . )
. . native species that has a high yield potential for captive
the collared peccary (Pecari tajacu), a small ] ) o
breeding. In the Eastern Amazon, reproductive activity

artiodactyl that belongs to a separate family within the L
of Pecari tajacu starts between 8 and 16 months old,
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parturition-conception interval is 58 + 103.7 days, with
mean production of 1.03 + 0.73 litter per female. Mean
age at first parturition is 639 + 243 days, multiparous
females have 1.40 £ 0.50 parturitions and 2.47 + 0.99
piglets per year, 79.7% of parturitions are double and
mean farrowing interval is 196 = 104 days [7]. The
length of the estrous cycle ranges from 22 to 28 days
[8], with gestation of 138 £+ 5 days [9] and estrus post
parturition occurs between days 4 and 16 [10].

Even for wildlife species, artificial insemination (AI)
can constitute an useful tool to interchange biological
material, to increase genetic variability and to enhance
the sustainability of animal populations, specially that
raised in captivity. Consolidation of Al technique is
based on frozen semen application, which depends on
an adequate comprehension of chilling, in order to
minimize injuries to spermatozoa and increase the
fertility. Despite the progress achieved in semen
[11-13],

cryopreservation of peccaries semen still remains

freezing for many wildlife species
practically unknown and a few papers related were
recently published [14-16]. Due to general similarities
with the domestic pig (Sus scrofa), semen processing
protocols [17] have been extrapolated from this
species. Boar semen can typically be cooled to
15-18 °C and held for numerous days in liquid form
for using in Al programs or transporting to
laboratories for cryopreservation [18], but there are no
reports on attempts to chill semen of Pecari tajacu.
Therefore, this

preservation of Peccaries diluted

study aimed to evaluate the
semen under
refrigeration at 17 °C, and to measure the effects of
storage time on motility, vigor, sperm membrane

integrity and sperm morphology.
2. Materials and Methods
2.1 Animals and Experimental Period

The animals were originated from the experimental
breeding farm of Embrapa Eastern Amazon, located in
Belém, State of Para, Brazil (01°24' S; 48°20' W). The

research was developed from October/2007 to

February/2009. The design  was

performed according to current Brazilian bioethical

experimental

laws and EU directives for animal experiments. Eight
sexually mature collared peccaries aged 76.8 = 37.8
months and weighing 19.5 + 2.7 kg were selected. The
animals were maintained in collective paddocks of 36
m’ and fed with fruits, forages, swine ration for
growth and fattening with ad libitum water.
Twenty-four hours before the experiment, the animals
were isolated and went through fasting, no water or

food.
2.2 Semen Collection

Before semen collection, adequate sedation and
analgesy were obtained after the administration of
acepromazine and ketamine. First,
(Acepran 0.2%", Univet S.A., Sdo Paulo-SP, Brazil)
was applied as pre-anesthetic medication at 0.2 mg/kg

acepromazine

IM. After five minutes, ketamine was administrated
(Dopalen®, Vetbrands Satide Animal, Jacarei-SP,
Brazil) at 5 mg/kg IM. The animals were placed in
lateral recumbent position and semen was collected
through electroejaculator inserting 20 x 1.9 cm probe
[19] connected to a piece of electroejaculation
equipment with 12 V source (Boijektor 2001%,
Comercial Barbos Ltda., Sdo Paulo-SP, Brazil) into
the rectum.

The stimulation protocol consisted in the
application of 45 £ 13 continuous stimuli with
intensity lower than 12 volts, and each stimulus was
applied for every three seconds, followed by a three
second rest [20].
immediately subjected to quantitative and qualitative

The ejaculated samples were

assessments.
2.3 Semen Evaluation

The ejaculates were maintained at 35 °C throughout
the analysis. The semen volume (mL) was measured
with analytical micropipettes. Seminal pH was
measured with pH Tests® (Merck KGaA, Darmstadt,
Germany). The sperm concentration was determined

after semen diluting in buffered formalin, in a
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proportion of 1:100, followed by cell counting in a
hemocytometer, and results were expressed as sperm
x 10%mL [20].

Aliquots of 10 pL raw semen were assessed for the
sperm motility (%) and vigor (0-5), under light
microscopy, under 100 x magnification. Semen
smears were prepared to determine the integrity of
plasma membrane percentage using eosin-nigrosin
stain, since in spermatozoa with disrupted post
acrosomal membrane, eosin penetrates in the cell,
binds and stains the DNA, and appear pink, while cell
with intact membrane exclude the eosin and appears
white [21]. An amount of 200 cells were counted in
each sample, under 1,000 x magnification, and the
live spermatozoa with intact plasma membrane (IPM)
were determined in percentage.

The assessment of sperm morphology was
evaluated in Congo Red stained slides under light
microscopy (1,000 x) to detect abnormal cells. For
each sample, an amount of 200 cells were counted,
after individual classification of abnormalities that
were grouped in primary or secondary defects; sperm
morphology results were determined in percentage
[22].

2.4 Semen Conservation

The ejaculates were diluted at a ratio of 1:1 in
Beltsville Thawing Solution (BTS), such as used for
domestic pigs [23]. The diluted semen samples were
placed in a container filled with water at 35 °C, so that
they proceeded to chilling. Then, the diluted samples
were kept for 48 hours under controlled temperature
(17 °C) in an incubator equipped with digital
thermostat, which was opened only for the assessment
of samples. The adopted cooling curve was performed
in two stages with different cooling rates (35 °C to
25 °C = -0.38 °C/min and 24.9 °C to 17 °C =
-0.11 °C/min) [24]. Diluted seminal samples reached
17 °C in approximately 95 minutes.

To verify the effect of storage time on semen

parameters, aliquots were evaluated in different

moments. The sperm motility, sperm vigor,
morphology and IPM cells were assessed immediately
after dilution (Time 0 = TO0), 24 hours (Time 24 = T24)
and 48 hours after the onset of chilling (Time 48 =
T48). Samples were gently homogenized before each
assessment in order to disperse toxic factors resulting
from the spermatozoa metabolism [25]. Each aliquot
of semen was removed from refrigerated incubator
and it was preheated during five minutes before the
assessments, so that the hipobiotic cells resumed their

normal metabolism [26].
2.5 Statistical Analysis

The results were subjected to analysis of variance,
using the method of least squares and the effects of
time immediately after dilution and storage periods (TO,
T24 and T48) were tested. The F test was performed
and the means were compared using the Tukey test in
order to determine the significance of the effects of the
factors studied. The level of probability adopted was
5% and the results were analyzed using the NTIA
Software, Version 4.2.2 [27].

3. Results and Discussion
3.1 Raw Semen Features and Individual Variation

The characteristics of collected ejaculates and
sperm parameters of raw semen on peccaries are
shown in Table 1. The mean results were similar to
previous data [28, 29] or superior to some published
information [20]. Considering that Pecari tajacu is a
wild species and the males used were not previously
selected for fertility, the mean raw semen features
suggested feasible storage.

There were individual variations in the sperm
production, quality and preservation among the males.
The most of individuals selected presented motility
range from 45.0% + 27.8% to 62.1% + 24.1%,
spermatozoa with intact plasm membrane from 45.9%
+ 23.7% to 66.0% + 23.3% and total morphological
defects from 22.5% + 4.9% to 28.0% + 11.6%. One of
the semen donor presented high quality semen, with
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Table 1 Raw semen characteristics of adult Pecari tajacu
collected by electroejaculation (65 samples).

Variable Mean + SD
Volume (mL) 0.8+0.8
Concentration (x10°® sptz/mL) 138.1 £154.0
pH 7.92+0.73
Motility (%) 52.8+29.1
Vigor (0-5) 2.1+0.8
IPM (%) 55.4+£28.6
Primary defects (%) 22.6+13.1
Secondary defects (%) 9.6+72
Total defects (%) 31.9+13.5

IPM = Spermatozoa with intact plasma membrane.

82.2% =+ 5.6% of motility, 83.1% = 5.8% of IPM cells
and 22.5% = 4.9% of total defects. On the other hand,
there was one male presented lower seminal traits,
such as 18.2% = 20.5% of sperm motility, 20.6% =+
23.2% of IPM cells and 50.9% + 14.3% of total
defects. Differences among individuals and among
ejaculates from the same animal remained during
sperm conservation and highlighted the individual
effect on semen preservation during storage,
concerning the maintenance of fertilizing ability and

cryoresistance [30].
3.2 Effect of the Storage Period on Sperm Survival

During the storage period, there was an expected
reduction in sperm motility (F = 94.5), in vigor (F =
123.05), in the percentage of IPM cells (F = 94.4) and

increase in sperm defects (major defects, F = 78.3 and
total defects, F = 89.6) (Table 2). The decline of
sperm motility, vigor and IPM cells after 48 hours of
storage was of 55.2% for 10.9%, 2.3 for 0.5 and
59.0% for 15.8%, respectively, associated with an
increase of total defects from 29.4% to 42.7%, and
indicated that preservation by cold induced structural
changes which compromised cell integrity and
functionality. These results corroborate the findings of
decrease in motility, viability and reduced acrosome
integrity after cooling in swine sperm [31].

Cooling rate is a critical variable influencing sperm
cryosurvival and thus it is a prerequisite for an optimal
sperm preservation protocol [32]. Despite the adoption
of the optimal cooling rate for boar spermatozoa [33]
in the used curve, spermatozoa from different species
respond differently to chilling process. However,
results demonstrated that spermatozoa of Pecari
tajacu presented sensitivity to the induced cold in a
very similar way to swine spermatozoa, which are
considered one of the most sensitive when compared
to other domestic species [34]. Nevertheless, other
authors have described a superior cryotolerance to
Pecari tajacu spermatozoa [35].

The resistance of spermatozoa to cold shock differs
among species, depending on the chemical and

molecular composition of plasma and mitochondrial

Table 2 Effect of time on motility, vigor, spermatozoa with intact plasma membrane (IPM) and frequency of primary,
secondary and total defects observed in the semen of Pecari tajacu, during storage to 17 °C.

Storage time

Seminal features

TO T24 T48
. 552+198a 225+259b 109+220¢
0,
Motility (%) (10.0-80.0) (0-80.0) (0-70.0)
Vior 23+05a 1L1£1.0b 05+0.7c
& (1-3) (0-3) (0-2)
590+ 1944 304+252b 15.8+23.1¢
0,
IPM (%) (15.0-85.0) (0-80.0) (0-71.0)
. 19.8+10.1a 295+11.9b 322+125¢
0,
Primary defects (%) (5.5-54.0) (7.5-66.0) (9.5-69.0)
9.8 +4.4a 97+51a 104+53a
0,
Secondary defects (%) (3.0-21.5) (2.0-23.5) (2.5-27.0)
294+109a 393+12.7b 427+129¢
0,
Total defects (%) (13.5-63.0) (19.5-74.0) (22.0-77.0)

TO = immediately diluted semen, T24 = 24 hours of storage, T48 = 48 hours of storage.
a%.¢ Valyes within a row with different superscript letters are significantly different at P < 0.05.
Values are expressed as mean and standard deviation; maximum and minimum in parentheses.
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membranes, especially fatty acids and phospholipids
[36]. The swine spermatozoa sensitivity may be
related to the low ratio of cholesterol: phospholipid
(0.12) presented on the plasma membrane, which is
lower than that observed in bulls (0.38) or rams (0.36),
and this characteristic predisposes the inner layer of
the plasma membrane vulnerability to cold shock [37].
Nowadays, no reports about chemical composition
and molecular plasma membrane of spermatozoa of
peccaries are published.

The storage period impacted on sperm survival,
because during the time, structural and functional
changes occurred, probably due to physical and
chemical stresses. Functional changes are related to
alterations in mitochondria, flagellum, acrosome,
plasma membrane and chromatin [38, 39]. Furthermore,
shock,
intracellular Ca%, Na' and Zn*" occurs, and there is a
loss of K" and Mg®". Also, other structural damages

occur, such as a detachment of the acrosome, spoliation

during the thermal an accumulation of

of enzymes and proteins, a loss in midpiece and tail
plasma membrane, and a change in the internal
arrangement of mitochondria [38]. These injuries are
incompatible with fertility, and lead to a drop in sperm
motility, a reduction of metabolic activity and a
loosening of cellular components [40, 41].

Although the parameters have markedly declined
after 48 hours of storage, the decreases in the first 24
After 24 hours of
conservation, sperm motility, vigor, IPM cells and
total defects were 22.5%, 1.1, 30.4% and 39.3% =+
12.7%, respectively. Individual effects were observed

hours were less intense.

during storage period. After 24 hours of conservation,
some males presented interesting values for sperm
motility (> 35%), for IPM cells (> 40%) and for total
defects (< 30%), which can be considered acceptable
features for using the semen in assisted reproduction
biotechnologies. Since it was the first attempt to chill
Pecari tajacu semen, it is clear that technical advances
and more essays are necessary, in order to improve the

results. Nevertheless, based on published data on

domestic swine [42], it would be supposed that
peccaries short-term stored chilled semen might
present potential fertility to achieve satisfactory
conception rates in artificial insemination programs.
According to these authors, fertility rate of 71% was
observed in sows inseminated with cooled semen
presenting 30% sperm motility and 35.5% of cells
with normal acrosome.

The severity of the effects observed after 48 hours
of conservation may be related to the cooling rate and
absence of prior incubation temperature, since the
very rapid cooling leads to thermal shock and this, in
turn, causes severe damage to sperm [43]. Swine
sperm acquires resistance to cold when incubated at
15 °C and, therefore, it increases the rates of
spermatozoa survival when they are subjected to
conservation [44]. In this study, the cells showed
sensitivity throughout the storage period, since there
was a reduction in motility and in vigor within 48
hours. Procedures related to dilution, cooling and
rewarming lead to occurrence of sperm abnormalities,
mainly those related to tail and acrosome structures,
which lead to changes in motility [13, 45], sperm
capacitation and acrosome reaction [46]. Sperm cells
stored under refrigeration at 17 °C do not have the
fully reduced cellular metabolism, and it causes them
to have greater susceptibility to morphofunctional
changes [34].

3.3 Sperm Defects Detected during Storage Period

Absolute increases of 12.4% for primary defects
and 13.3% of total defects were detected during
storage time, while no difference was observed for
secondary defects in TO, T24 and T48 (F = 0.57). The
most frequent primary defects observed were tightly
bent or coiled tail (TBCT), acrosome defects (ACROS)
and proximal cytoplasmic droplets (PCD), as showed
in Table 3. Secondary defects found in semen diluted
and stored were simple bent tail (SBT), abaxial
insertion (AB) and distal cytoplasmic droplets (DCD).
The incidence of distal cytoplasmic droplets was
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Table 3 Sperm abnormalities more frequently observed in Pecari tajacu semen, during storage temperature 17 °C.

Storage time

Primary defects

TO T24 T48
Tightly bent or coiled tail (TBCT) 10.14% 14.64% 15.31%
Acrosome defects (ACROS) 6.69% 9.01% 10.53%
Proximal cytoplasmic droplets (PCD) 3.68% 4.78% 4.44%
Secondary defects TO T24 T48
Distal cytoplasmic droplets (DCD) 6.48% 5.76% 4.91%
Abaxial insertion (AB) 2.93% 3.25% 3.41%
Simple bent tail (SBT) 2.6% 3.81% 2.89%

decreased from TO to T48, and there was no
significant effect of storage time on the frequency of
cells presenting simple bent tail or abaxial insertion.
Incidence of TBCT and ACROS may be related to
chilling procedures or to the rapid reheating of the
samples, which leads to reduced motility and lower
ability of
Approximately 20% of spermatozoa submitted to the

fertilizing spermatozoa [47, 48].
cooling to 8-12 °C presented curvature on the flagellar
region or in the region before the midpiece, which
originates a typical 180 °arc damaged-flagellum [49].
This damage is directly related to structural changes of
the lipid layer of the plasma membrane, and results in
changes in sperm tail, with negative effect on sperm
motility [50].

The low level of PCD incidence is considered
physiological, but when it occurs with high incidence
(> 30%) it may be associated with abnormal
spermatogenesis in adult males [51], but no effect of
cooling process is related to this kind of abnormality.

The abaxial insertion of midpiece was identified, but

at a low frequency (2.5%) in spermatozoa of peccaries.

The sperm head of peccaries is wider (2.4 um) than
sperm cells from other species [52] and it could favor
the decentralized implantation of the midpiece. The
spermatozoa head size can be related to the sperm
vulnerability to the cold shock. Spermatozoa with
larger and flatter heads, such as swine sperm cells,
could be more sensitive than smaller and more
compact head sperms [34]. Since the spermatozoa of
peccaries present broad and flatten head, similar to the

swine sperm, it could have contributed to their

sensitivity observed in this study.

Despite the reduction in sperm features observed
during the storage period, the semen of peccaries
should not be considered impracticable for
fertilization after chilling and 24 hours storage. The
maintenance of the Pecari tajacu in captivity has
recently emerged as an economic alternative in
response to demands for sustainable development.
Thus, many questions about their reproductive aspects,
behavior, nutrition and basic health need to be
clarified. Therefore, the success rates observed,
although being bellow the domestic animals standard,
should not discourage further research on peccaries

semen conservation and artificial insemination.

4. Conclusions

The semen of peccaries presented sensitivity to cold
and decreased quality in 48 hours storage. Additional
research in this field is necessary to improve the
technique, but the semen characteristics observed after
24 hours of storage are indicative of potential
fertilizing ability. Thus, short-term chilled semen
could be used in experimentally artificial insemination
of peccaries, technology that still has not been
Additionally, studies

concerning the chemical composition, molecular and

performed  before. more
ultrastructural sperm of peccaries are critical to

determine suitable methods for longer conservation.
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