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Communication

[Comunicacao]

Establishing the hypoosmotic swelling test for sperm analysis in
collared peccaries (Pecari tajacu)

[Estabelecimento do teste hiposmético para a analise de sémen de catetos (Pecari tajacu)]
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It is necessary to be aware of the reproductive
aspects of the collared peccaries (Pecari tajacu)
when aiming for its multiplication under
captivity. Until this moment, semen analysis in
such species has been mainly based on the
evaluation of classic parameters (Costa and Paula
2005; Souza et al., 2009). The hypoosmotic
swelling (HOS) test was only empirically applied
using distilled water as a hypoosmotic solution
(Souza et al., 2009; Castelo et al., 2010).

First described in humans (Jeyendran et al.,
1984), the HOS test identifies sperm with
functional intact membranes. For application in
different species, it is necessary to determine the
specific osmolarity of solutions that are to be
used in the test regarding the species being
evaluated. In swine, the domestic animal that is
closely related to the peccaries, solutions varying
from 50 to 150mOsm/L have been reported
(Vazquez et al., 1997). Furthermore, the use of
distilled water as a hypoosmotic solution (0
mOsm/L) has been illustrated for the test in
stallions (Dell’Aqua et al., 2002) and dogs
(Quintela et al., 2010).

The present study aims to establish a suitable
hypoosmotic solution that causes the maximum
number of identifiable swollen cells in order to
validate the HOS test for the sperm membrane
functional analysis in collared peccary semen.

A total of 13 mature male collared peccaries
(40.7£1.6 months of age and 22.5+2.8kg of
weight) were used. The animals belonged to the
Centre of Multiplication of Wild Animals —
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UFERSA (Mossor6, RN, Brazil; 5°11°17”S,
37°20°39”W). The animals were isolated from
the females and maintained outdoors for a 12h
natural photoperiod. Sow food and tropical fruits
were fed to the animals. Water was provided ad
libitum. The experimental protocols were
approved by the Ethics committee of UFERSA
(Process n° 23091.0253/114).

The animals were restrained using a hand net and
then anesthetized by intravenous administration
of propofol (Propovan®, Cristalia, Fortaleza,
Brazil) at 5mg/kg in bolus (Souza et al., 2009).
The semen was collected wusing an
electroejaculator (Autojac®, Neovet, Campinas,
SP, Brazil) connected to a 12 V source, using the
protocol previously described for the species
(Castelo et al., 2010). Semen was collected in
plastic tubes and immediately evaluated for
color, pH and volume. Sperm motility and vigor
(0-5) were assessed through light microscopy
(x100 and x400). A semen smear stained with
brome-phenol blue was used for the analysis of
sperm viability and morphology, counting 200
cells under light  microscopy.  Sperm
concentration was determined using a Neubauer
chamber.

Semen aliquots (10uL) were added to 90uL of
various hypoosmotic solutions and incubated for
40 min at 37°C. For this purpose, distilled water
(OmOsm/L) and fructose solutions (50, 100, 150
and 200mOsm/L) were used. After incubation,
evaluations were conducted under phase contrast
microscopy (x1000). A total of 200 sperm were
counted in at least five fields and classified as
reactive or non-reactive based on the presence or
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absence of coiled (swelled) tails, respectively
(Jeyendran et al., 1984). The percentage of
sperm with tail defects (based on sperm
morphology evaluation) was subtracted from the
percentage of reactive sperm.

The results were expressed as meantSEM, and
analyzed by the Statistical Analysis System (SAS
6.10, SAS Institute Inc., Cary, NC, USA). Data
were checked for normality by Cramer-von
Mises test, and were square-root transformed.
Then the data were evaluated by ANOVA
followed by the Tukey test (P < 0.05) for
comparisons among hypoosmotic  solutions.
Correlations among  functional membrane
integrity and other sperm parameters were

A total of 13 ejaculates were obtained from 13
different males, which were white and watery,
contained sperm, and had pH averaging 7.5+0.9.
The mean (£ SEM) fresh semen end points were
2+1.4mL for volume, with a concentration of
463.1+37.5 x10° sperm/mL, 89.3+6% motile
sperm with vigor 4.1+0.7, viability of
83.9+10.3%, and 79.1+£10.4 % normal cells.

Regarding the HOS tests, it was verified that as
the osmolarity of the medium increased, there
was a reduction in the number of reactive sperm
(Fig.1). Higher values of reactive sperm were
detected in the use of distilled water (P<0.05),
which also presented the lowest variation in the
results. No significant correlation to the other
sperm characteristics was found in any of the
values for reactive sperm for the solutions
presented (Tab. 1).

analyzed by Spearman’s correlation test
(P<0.05).
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Figure 1. Mean (x SEM) values for collared peccaries’ reacted sperm after a hypoosmotic swelling test
using solutions with various osmolarities. (** Means without a common superscript differ — P<0.05).

Table 1. Spearman correlations (") between different hypoosmotic solutions and semen characteristics of

adult collared peccary

Motility Vigor Sperm viability Normal morphology
(%) (0-5) (%) (%)
0 mOsm -0.32 0.01 0.34 0.36
50 mOsm -0.17 -0.36 -0.48 0.42
100 mOsm -0.29 -0.30 -0.02 0.36
150 mOsm 0.42 0.42 0.24 0.12
200 mOsm 0.32 -0.07 -0.22 0.13

*No significant correlation was verified among parameters (P > 0.05).

In general, the optimal hypoosmotic solution
should exert an osmotic stress large enough to
cause an observable increase in volume but small
enough to prevent lyses of the sperm membrane
(Jeyendran et al., 1984). In the present study, the
highest proportion of reactive sperm (71.8%)
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was detected for the use of distilled water (0O
mOsm/L), which, however, did not differed from
the 50-150 mOsm/mL solutions. This indicates
that the collared peccary sperm can be subjected
to an osmolarity range broader than the domestic
swine in which solutions varying from 50 to
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150mOsm/L have been reported for the HOS test
(Vazquez et al., 1997). It is interesting to note
that as the osmolarity of the medium increased,
there was a linear reduction in the number of
reactive sperm in the peccaries. Such results are
different from those reported for the swine,
which presented maximum values of reactive
sperm in the use of a 100mOsm/L solution in
comparison to 75 or 125mOsm/L media (Matson
et al., 2009).

It should be mentioned that distilled water
presents the advantage of being relatively
inexpensive and easier to manipulate in
comparison to sugar-based solutions used for the
conventional HOS test (Quintela et al., 2010).
Additionally, distilled water proved to be more
effective than other sugar-based solutions for the
detection of the functional integrity of plasma
membrane in equines (Dell’Aqua et al., 2002).
Thus, it can be explained that the plasma
membrane of equine sperm presents high
permeability to water, owing to the presence of a
porous membrane and protein water channels
(Neild et al., 1999). It is thus speculated that
these characteristics are also present in the
collared peccary sperm, which would facilitate
its permeability in water.

Individual variation on the osmotic responses
was reported in swine, which is attributed to
differences in the composition, functionality, and
resistance of the sperm (Pérez-Llano et al.,
2001). Moreover, the ion exchange capacity is
different among boar ejaculates (Petzoldt, 1996).
It is thus hypothesized that there are marked
differences related to the sperm structure and
function between domestic swine and peccaries.
Besides this, an individual variation related to
semen parameters among different peccaries and
also among different ejaculates from the same

individual was recently reported (Peixoto et al.,
2012), which could also influence the HOS test
results. In spite of this, the lowest variation in
results was detected in the use of distilled water.

No correlation among the results derived from
HOS test and other classical analyses was
verified in peccaries. In fact, Perez-Llano et al.
(2001) reported that correlations can exist
between HOS test and in vivo fertility in
domestic swine, but no relations between HOS
test and other semen parameters are
demonstrated. In addition, Lechniak et al. (2002)
suggested the HOS test as a strong indicative for
sperm capacitation ability in vitro. They also
emphasize that the viability test only evaluates
the membrane structure by analyzing the
transport of supravital staining through it; on the
other hand, HOS test would be more precise
since it evaluates the functionality of the
membrane by analyzing the sodium/potassium
pump activity, which is important for the
regulation of water permeability. In the current
literature, however, contradictory data is reported
by Smardzija et al. (2008), who reported the
existence of correlations between the response of
the sperm to the HOS test and the sperm viability
in swine. Regardless, the existence of a
correlation between HOS test and fertility should
be further investigated in collared peccaries.

In conclusion, the HOS test proved to be a
suitable technique to evaluate the membrane
status of collared peccary sperm. We confirm
that distilled water appeared to be an adequate
solution for use in the HOS test for fresh sperm,
which would facilitate the routine analyses of
collared peccary semen.

Keywords: collared peccary, semen, andrology,
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RESUMO

Solugdes hiposmoticas com diferentes concentragfes (0, 50, 100, 150, 200mOsm/L) foram testadas para
a avaliacao funcional da membrana espermatica de catetos (n=13). Foi verificado que o nimero de
espermatozoides reagidos diminuia (P<0,05) de acordo com o aumento da osmolaridade do meio. A
maior porcentagem (71,8%) de espermatozoides reagidos, bem como a menor variacdo nas respostas
osmoticas, foi detectada com o uso de agua destilada (OmOsm/L) (P<0,05), a qual também apresentou a
menor variagdo nos resultados, de acordo com os erros padrdo verificados. Em conclusdo, a agua
destilada aparenta ser uma solu¢do adequada para o uso no teste hiposmotico para sémen de catetos.
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