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RESUMO

Objetivou-se estudar a qualidade seminal por

testes complementares e comparar com O0s
aspectos fisicos, morfolégicos e bioquimicos do

sémen de bodes da raca Alpina. O experimento
foi realizado na Universidade Federal de

Vicosa, situado a 20°45’ S de latitude e 42°51"

WG de longitude, durante os meses de janeiro e
fevereiro e foram utilizados 3 bodes da raca

Alpina criados sob condi¢Bes intensivas. O

sémen foi coletado pelo método da vagina

artificial. Em todas as amostras de sémen (45
ejaculados), depois das andlises fisicas e
morfolégicas do sémen, o teste hiposmatico foi

realizado. Em 24 ejaculados, procedeu-se ao
teste de termorresisténcia e, em 21, foi

determinada a concentracdo total de proteinas
solaveis do plasma seminal. Os machos

caprinos apresentaram diferencas nos aspectos
fisicos e morfolégicos do sémen, no teste

hiposmético e termorresisténcia, mas nao

apresentaram diferengas nas concentracdes
totais de proteinas sollveis do plasma seminal.
Os resultados do teste de termorresisténcia e
hiposmoético apresentaram correlacdo positiva

(r = 0,60). Conclui-se de acordo com 0s Nossos
resultados que a concentracdo de proteinas
solaveis do plasma seminal ndo pode ser

utiizada como parédmetro para predizer a

qualidade seminal de bodes da raca Alpina.

Palavras-chave bioquimica do plasma seminal,
caprinos, teste hiposmaético

SUMMARY

It was aimed to study thén vitro seminal
quality analyzed by complementary tests and to
compare them with physical, morphological and
biochemical aspects of male goat semen of the
Alpine breed. This experiment took place at the
Federal University of Vicosa, situated at 20°45’
S latitude and 42°51" W longitude, Southwest of
Brazil. It was done during the summer months
of January and February, and three adult male
goats of the Alpine breed were used in intensive
conditions. The semen was collected by
artificial vagina method. In all semen samples
(45 ejaculates), after the physical and
morphological analysis, the hiposmotic test was
done. In 24 ejaculates, it were done thermo-
resistance test, and in 21 ejaculates it were
determined the concentration of total soluble
proteins in seminal plasma. The male goats
presented difference in the semen physical and
morphological aspects, in the hiposmotic test
and thermo-resistance test, but they did not
presented difference in total soluble proteins
concentration in seminal plasma. Results of the
slow thermo-resistance test and hiposmotic test
were positively correlated (r = 0.60). It was
concluded, according to our results, that the
concentration of total soluble proteins in
seminal plasma can not be used as a parameter
to predict the seminal quality of Alpine bucks.

Keywords: goats, hiposmotic test, seminal
plasma biochemistry
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INTRODUCTION

Complementary semen tests and
additional testing of sexual behavior,
associated with the reproductive

performance on a natural mating can
predict the reproductive potential of
males, allowing us to rationalize the use
of males under natural mating conditions
(RODRIGUEZ-MARTINEZ, 2005).

Sperm cells have a capacity of
fertilization linked not only to physical
and morphological aspects, but also to
biochemical aspects of the semen. The
seminal plasma is a complex mixture
from epididymal and accessory glands
fluids (MUINO-BLANCO et al., 2008).
Soluble proteins develop many important
functions in spermatozoa metabolism and
fertilization process (MAXWELL &
JOHNSON, 1999; GADELLA, 2008). La
Falci et al. (2002) demonstrated that
concentration of many proteins molecules
is under seasonal control and associated
with sperm function during breeding and
nonbreeding seasons.

Hiposmotic test is used to evaluate the
functional integrity of plasmatic
spermatozoa membrane (REVELL &
MRODE, 1994; ROTA et al., 2000).
Biochemical activity of plasmatic
membrane is very important in
capacitation process, and can be used to
predict the reproductive potential of
males (REVELL & MRODE, 1994;
ROTA et al., 2000; BRITO et al., 2003;
BACINOGLU et al, 2008). The
hiposmotic test can be used to evaluate
goat semen (FONSECA et al., 2005;
LEBOUEF et. al., 2006).

The isolated assessment from only one of
these aspects is not effective in predicting
male fertility, so the combined use of
techniques can be an important tool to
detect males with high and low fertility
under natural mating conditions or in
artificial insemination program

http://www.rbspa.ufba.br

(RODRIGUEZ-MARTINEZ, 2006). This
work was carried out with the objective to
study thein vitro seminal quality of
Alpine breed bucks analyzed by
complementary tests and to compare
them with physical, morphological and
biochemical aspects in semen.

MATERIALS AND METHODS

This experiment took place at the Federal
University of Vigosa, Minas Gerais State,
situated at 20°45’ S latitude and 42°51' W
longitude, Southwest of Brazil. The local
average altitude is 752m above sea level
with a dry cold winter and rainy hot
summer climate (CWA climate),
according to Koeppen classification.

Three adult male goats of the Alpine
breed were used during the summer
months of January and February. Animals
were kept in individual pens and fed with
corn silage and a concentrate diet twice a
day, according to requirements. Water
and mineral salt were availabled
libitum. The semen was collected three
times a week by the artificial vagina
method and using a female in induced
heat as dummy. In total, five ejaculates
were collected. Immediately after
collection, ejaculate volume, sperm
concentration (hemacytometer method),
mass movement, straight progressive
motility, classification of sperm cells
defects (CBRA, 1998) and hiposmotic
test were done for all ejaculates. The
spermatozoa defects were analyzed using
a phase-contrast microscope at 1000x of
magnification and it were counted 200
sperm cells per ejaculated. From twenty-
four ejaculates, it were submitted the
thermo-resistance test and, from twenty-
one, were used to determine the total
soluble proteins concentration in seminal
plasma.
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Hiposmotic swelling test was done
according to Revell & Mrode (1994) as
follow. A sample of 1QL of semen was
mixed in 1mL hiposmotic solution
(dehydrated sodium citrate and fructose
solution  with  100mOsm/kg) and
incubated for one hour in a water bath at
37°C. After incubation, 20. of the
solutions  containing semen  were
evaluated using a phase-contrast
microscope at 1000x of magnification. A
total of 100 spermatozoa were counted
per ejaculated. Spermatozoa were
classified as reactive (coiled tail) or not
reactive (straight tail) according to
description used by Revell & Mrode
(1994). Spermatozoa reactive rate was
calculated subtracting the percentage of
coiled tails after hiposmotic incubation by
percentage of coiled tails found in
morphological examin natura semen
(MELO & HENRY, 1999).

Slow thermo-resistance test was
accomplished after dilution of the semen
with solution of dehydrated sodium
citrate, fructose, penicillin and
streptomicin (1 semen: 4 solution). It was
used a thin layer of mineral oil to avoid
the influence of oxygen in the samples. It
was analyzed the straight progressive
spermatic motility and spermatic vigor at
0; 60; 120 and 180 minutes in water bath
at 37°C (VOGLER, 1991; SIQUEIRA et
al., 2007).

The concentration of the total soluble
proteins in seminal plasma was
determined by  spectrophotometric
method using Coomassie Brilliant Blue
reagent (BRADFORD, 1976FEjaculate
was diluted with physiologic solution
(0.9%) in 1:9 (semen: solution)
proportion and centrifuged at 700g force
for 10 minutes at room temperature to
obtain the seminal plasma. These samples
were stored in straws (0.5mL) and frozen
at -196°C (liquid nitrogen). After thawed
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in water bath at 37°C for 30 seconds,
these samples were centrifuged at 150g
for 5 minutes for complete separation of
the seminal plasma. These samples were
diluted again in 1:9 in physiologic
solution (0.9%) to determine
concentration of the total soluble proteins.
The Lilliefors test was used to evaluate
normality of the data. The homogeneity
of variance was studied, using the
Cochran-Bartlett test. Means, standard
deviations and variation coefficient were
done for all studied variables. ANOVA
was used to evaluate the animal effect
under complementary tests (thermo-
resistance and hiposmotic tests) and total
soluble proteins concentration in seminal
plasma. If there was effect when the
Fisher's test was used, it would be
realized the Tukey's test at 5% of
significance to compare the averages.
Pearson’s correlations were done between
physical and morphological aspects and
complementary tests used in semen.

RESULTS

The temperature averages and standard
deviations were 29.5°C+2.08°C in
January and 32.42+1.2°C in February,
and 80% and 74% of relative humidity of
air, respectively.

The male goats presented difference in
the physical and morphological aspects
(p<0.05) (Table 1 and 2), except for
spermatic concentration (P>0.05)
(Table 1). Animal 2 had the worst results
on the physical aspects, but only his
ejaculate volume was superior in relation
to the others (P<0.05). Regarding semen
morphological aspects, animal 1 showed
the highest percentage of total
spermatozoa defects (Table 2).
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Table 1. Means and standard deviation of the phlaspects of the naturasemen of
adult male goats of the Alpine breed

Goat Volume Motility Vigor
1 1,05+0,38 88.33+6.45 3,83+0,36°
2 1,44 +0,42 82.33+5.93 3,40+ 0,47
3 0,84+0,38 91.33+3.51 4,03 +0,48
Mean 1,11+0,45 87.33+6.53 3,75+0,50 4.18680. 3620 + 1103

CV (%) 40,73 7.48 13,50 15.11 30,47

abe differents lower letters in the same columndatk difference (P<0.05) for the test of Tucke§léat
Volume = ejaculate volume; Motility = straight pregsive spermatic motility (%); Vigor = spermatic
vigor (0-5 points); Mass motility = spermatic massvement (0-5 points); Spzt ¥ML = spermatic
concentration in millions by mL; CV (%) = coefficieof variation.

Mass motility Spzt 106Im
4.13+0.39 3498 + 1253
3.63+0.48 3460+ 879

4.80+0.36 3902+1162

Table 2. Means and standard deviation of the madogiheal aspects of than natura
semen of adult male goats of the Alpine breed

Goat Major Minor Total Tail defects
1 5.06 + 1.63 10.33+7.95  15.36+8.42 4.63+1.57
2 3.53+1.42 6.40 + 4.48° 9.93 +4.53 2.56 +1.98
3 3.00+ 1.63 4.63 +3.94 7.63+3.88 2.26+1.60
Mean 3.86+1.77 7.11 +6.09 10.97 + 6.67 3.15991.
CV (%) 45.91 85.64 60.83 63.09

2P Differents lower letters in the same column indécdifference (P<0.05) for the test of Tuckey at 5%.
Major = major spermatozoa defects (%); Minor = mirgpermatozoa defects (%); Total = total
spermatozoa defects (%); Tail = tail spermatozdaate (%); CV (%) = coefficient of variation.

Difference was detected among male
goats in complementary  tests

incubation in hiposmotic solution and
physical aspects were found (p<0.05),

(hiposmotic test and thermo-resistance
test), having animal 2 had the worst
results (p<0.05).t was not detected
difference among male goats in
spermatic motility decrease after 3
hours of incubation and the seminal
plasma  total soluble proteins
concentration (P>0.05) (Table 3).
Positive correlations between the
percentage of reactive spermatozoa after

being r = 0.30 for straight progressive
spermatic motility; r = 0.33 for mass
motility; r = 0.31 for spermatic
concentration; except for ejaculate
volume (r = -0.47). Straight progressive
spermatic motility after 3 hours of
incubation (thermo-resistance test) and
hiposmotic test results were positively
correlated (r = 0.60).
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Table 3. Means and standard deviation of the péage of reactive spermatozoa after
hiposmotic test, thermo-resistance test and senmph@ima total soluble
proteins concentration of adult Alpine breed malatg

Goat Hiposmotic test Thermo-resistance testMotility conceF;lrt(r);?ilgn gldL
1 25.9+9.8 70 +7.07 22+7.5 1.87 +0.83
2 16.8 + 5.7 58 + 5.7 28+6.7 2.72+1.78
3 28.1+7.62 70+7.9 22+8.3 2,77 +1.15
Mean 23.8+9.1 66 + 8.7 24 +7.6 245+ 1.3
CV (%) 38.4 13.18 315 53.20

ab,c_

= different lower cases in the same column indichtference (P<0.05) for the test of Tuckey at 5%.

Hiposmotic test = percentage of reactive spermat@dter incubation in hiposmotic solution; Thermo-
resistance test = straight progressive spermatitlitpaafter 32 hour of incubation (%); Motility =
spermatic motility decrease after thermo-resistalest; Protein concentration g/dL = seminal plasma
total soluble proteins concentration (g/dL); CV (&goefficient of variation.

DISCUSSION

Volume and straight progressive sperm
motility averages in raw semen were
higher than those observed by Bittencourt
et al. (2006), which had 0,57mL and

62.8% and 0.57mL for straight
progressive spermatic motility and semen
volume, respectively. Spermatic

concentration in millions (3410 + 1060),

major spermatic defects (2.36 + 1.1%),
minor spermatic defects (9.79 + 3.2%)

and total spermatic defects (12.14 + 4.1)
were very similar to this experiment.

The average result obtained in this
experiment for hiposmotic test was lower
than described by Santos et al. (2006).
These authors worked during the spring
season in the same herd, which had
57.2+15 of reactive sperm cells after

hiposmotic incubation. The epididymal

epithelium is dependent on high

androgenic concentrations (MARENGO,

2008). In this case heat stress probably
influenced the seminal quality, by altering

spermatozoa maturation membrane in
epididymis and consequently reducing the
number of reactive spermatozoa after
hiposmotic incubation.

This study showed high decrease in
straight progressive spermatic motility
after 3 hours of incubation in thermo-
resistance test (Table 3). These results
showed a decline in semen quality,
without any visible changes in physical
and morphological semen aspects,
because physical and morphological
aspects results were normal (Table 1 e 2).
Probably it happened because the
inadequate plasma membrane maturation
in the epididymis decreased the viability
of the sperm plasma membrane
(MARENGO, 2008).

Soluble proteins concentration in seminal
plasma determined in this experiment was
lower than in works by other authors.
Santos et al. (1998) also achieved higher
means than our experiment, 5.14g/dL for
crossbred bucks. But the method used for
determining the protein concentration by
those authors was not the same, with
different sensitivity from that used in our
experiment (SCOPE, 1987). De Souza et
al. (2009) also used 3 males goats of
Alpine breed and the Bradford protocol
for total soluble proteins concentration
determination and found 1,47g/dL and
1,03g/dL in high and low precipitation
index periods, respectively. These results
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were similar to the present experiment. In
addition, these experiments were realized
in Northeast of Brazil, a region near the
equator line with different climate
conditions. According to our results, the
concentration of total soluble proteins in
seminal plasma showed no relationship
with the complementary tests on raw
semen.

Considering together the hiposmotic test
results and total soluble proteins
concentration in seminal plasma, there
was a decline in our results, which was
expected, once the animals were outside
the reproductive season during humid hot
summer. After this experiment, these
animals were submitted to controlled
mating, and there were not detected
differences among animals about
hiposmotic test, concentration of total
soluble proteins and pregnancy rate
(MARTINS et. al, 2006). According
these results, it is possible to conclude
that total soluble proteins concentration in
seminal plasma can not be used as a
parameter to predict the seminal quality
of Alpine bucks.
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