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ABSTRACT

An experiment was carried out to evaluate the semen quality of rabbits administered varied levels
of exogenous L-Selenomethionine (L-SeMet). Twenty four male rabbits (10 months old) were
randomly allotted to four treatments in a completely randomised design. Treatment 1 (control) was
without exogenous L-SeMet, while treatments 2, 3 and 4 were administered 0.2 mgkg™, 0.3 mgkg™
and 0.4 mgkg™ oral supplementation of L-SeMet, respectively at 48hours interval for 6 weeks.
Semen samples were collected at day 21 and day 42 using artificial vagina from the bucks and
assessed for volume, mass activity, progressive motility, percentage dead and live sperm cells and
sperm concentration. Sperm progressive motility and sperm concentration increased significantly
(P<0.05) as the concentration of L-SeMet increases at day 21. However, percentage dead sperm
cells significantly (P<0.05) reduced with increase in the level of L-SeMet supplementation. At day
42, it was also observed that mass activity, sperm progressive motility and sperm concentration
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were significantly (P<0.05) highest in rabbits administered 0.4 mgkg™ L-SeMet. However, semen
volume was not significantly different among the treatments on both days of assessment. This
suggested that exogenous supplementation of L-SeMet up to 0.4 mgkg™ improved semen
attributes and sperm cells formation of the rabbit bucks.

Keywords: Selenium; L-Selenomethionine; semen; sperm cell; rabbit bucks.

1. INTRODUCTION

Required for optimum growth and reproduction of
animals are a number of inorganic elements
classified as micronutrients and macronutrients
[1]. The latter consisting calcium phosphorus,
sodium and chloride are crucial to structural
components of the bone and other tissues, as
well as components of body fluids [1,2]. They are
involved in the maintenance of acid-base
balance, osmotic pressure, membrane electric
potential and nervous transmission. The former,
consists of cobalt, copper, iodine, iron,
manganese, molybdenum, fluoride, chromium,
potassium, sulphur and selenium [1,2,3]. Found
in the body in very low concentrations, they
serve as metaloenzymes component, enzyme
cofactors or as components of hormones of the
endocrine system [1].

The importance of Selenium (Se) as a trace
mineral in animals and humans alike cannot be
over-emphasised owing to its involvement in very
many biological processes in the body. It is an
important and indispensable component of
selenoproteins [4] and glutathione peroxidase [5].
Existent in two forms (inorganic and organic), Se
is actively involved in the defence of
living tissues against the activities of free
radicals. Se functions to prevent the occurrence
of diseases such as exudative diathesis, white
muscle disease, liver necrosis, muscular
dystrophy in various animals, likewise the
prevention of cancer and Keshan disease in
humans [6,7,3].

In addition, Se is also involved in reproductive

functions. Fertility, embryonic implantation,
placenta retention, sperm and testosterone
synthesis are dependent on Se. In female

animals, Se has been recorded to significantly
increase fertility, reduce the amount of
occurrence of ovarian cysts and uterine prolapse
[8,9,10]. In male animals, Se deficiency is linked
to an alteration in the synthesis of testosterone
and sperm cells, fragility of the intermediate
piece of sperm cell and reduction in sperm
motility [11].

Se supplementation has been suggested as a
means of providing the mineral to livestock.
Mistry et al. [12] reported that there was
increased fertility and improved semen quality
after Se supplementation in humans, while
Youcef et al. [13] reported an increase in the
concentration, morphology and motility of sperm
cells in humans exposed to inorganic Se.
However, reproductive response of animals to
organic Se is still a controversy, therefore this
study was designed to evaluate the effect of
organic Se in form of L-Selenomethionine on the
semen characteristics of rabbit bucks.

2. MATERIALS AND METHODS

2.1 Selenium Source

L-Selenomethionine (Thorne Research, USA)
containing 200 pug Se per capsule was obtained

for the purpose of the experiment.

2.1.1 Experimental design and animals

The study was carried out at the Rabbitry Unit of
Teaching and Research Farm, University of
Ibadan, Nigeria. The study was approved by the
animal ethics and welfare committee of the
institution. The site is located on 727' 00.4" N
and 353" 34.2" E. Twenty four (24) adult rabbit
bucks, 10 months old, were used for this
experiment. They were allotted to four treatments
after 4 weeks of adaptation, in a completely
randomised design. Each treatment had six
replicates. The animals were individually housed
in metal cages. Treatment one (T1, Control)
received no Se supplementation, while
treatments 2 (T2), 3 (T3) and 4 (T4) had Se
supplemented to the rabbits at 0.2 mgkg'l, 0.3
mgkg™ and 0.4 mgkg™ body weight respectively.
All animals used for the experiment were
provided with the same basal diet containing
17.78% crude protein, 2525.2 Kcal/Kg Digestible
energy and 10.21% crude fibre. The test
ingredient was dissolved into 2 ml of water and
administered orally in the morning, before
feeding. This was done at 48- hour interval and
lasted a period of six (6) weeks.
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2.2 Semen Evaluation

At days 21 and 42, semen was harvested from
the bucks in the morning using artificial vagina.
The evaluation of the ejaculate from the bucks
was done immediately after collection. Volume
was assessed using graduated syringe, which
was rid of air bubbles afterwards and the value
recorded. Sperm mass activity was determined
with the aid of a binocular microscope (Olympus
CH-2 CHS Binocular Microscope, Olympus
Corporation, Japan) at a magnification of x100
according to Ewuola and Egbunike (14). Mass
activity was scored subjectively on a scale of “+”
to “++++” according to the intensity of wave
generated by the sperm cells. Sperm motility was
evaluated according to the method of Ewuola
and Egbunike (14) also with the aid of a
microscope (Olympus CH-2 CHS Binocular
Microscope, Olympus Corporation, Japan) at
Magnification of x400. Progressively motile
spermatozoa score was rated between 0 and
100%.

Sperm concentration was evaluated with the use
of a New Improved Neubauer Haemocytometer
and a microscope (Avishkar AVI-504 Advance
Research  Binocular Microscope, Avishkar
International, India) as outlined in Ewuola and
Egbunike [14]. The ratio of live sperm cells to
dead sperm cells was carried out by staining a
drop of the ejaculate with eosin-nigrosin and then
viewed under the microscope (Avishkar AVI-504
Advance Research Binocular Microscope,
Avishkar International, India). Dead sperm cells
absorbed the stain while live sperm cells did not.
The percentage dead was obtained by
multiplying the number counted for the dead in a
field divided by the total number of sperm cells
counted in that field multiplied by 100.
Percentage live sperm cells was obtained by
subtracting the value of the percentage dead
from 100.

2.3 Statistical Analyses

Data collected were subjected to One-Way
ANOVA of the Statistical Analysis System (SAS)
software version 9.3 [15]. Significant differences
between the treatment means were obtained
using the Fisher’s Least Significance Difference
(ao.05) option of the same software.

3. RESULTS

The semen volume, colour and mass activity of
rabbits administered L-SeMet is presented in
Table 1. The semen volume from the treated

bucks was not significantly different from the
bucks on the control at both days 21 and 42. The
semen colour of the bucks on T1, T2 and T3 was
‘milky” while those on T4 were ‘creamy white’ at
day 21. However, at day 42, the semen colour
collected from all the experimental bucks was
‘creamy white.” At day 21, mass activity was
highest in the rabbit bucks on T3 and T4, while
bucks on T2 had the same mass activity as those
on T1. At day 42, the bucks on T2 was observed
to have an increased sperm mass activity (+++)
compared to the control bucks (++). The bucks
on T3 and T4 had the highest mass activity
(++++).

There was significant (P<0.05) difference in
percentage motile sperm cells among the
treatments at day 21 (Fig. 1). The rabbit bucks
on T4 had significantly (P<0.05) higher sperm
motility (85.83%) compared to the bucks on T2
(70.83%). The control bucks had significantly
(P<0.05) lower sperm motility (63.33%)
compared with the bucks on T3 (82.50%). There
was no significant difference in the percentage
sperm motility of the control bucks and those on
T2. The percent live sperm cell was significantly
(P<0.05) influenced by L-SeMet across the
treatments as shown in Fig. 2. Rabbit bucks on
T4 had significantly (P<0.05) higher live sperm
cells (95.19%) than the bucks on T3 (88.94%) at
day 21. There was however, no significant
difference between the live sperm cells of the
bucks on T1 and T2. Sperm concentration of the
bucks at day 21 was significantly (P<0.05)
different among the treatments (Fig. 3). The
control bucks had significantly (P<0.05) lower
sperm concentration (0.86+3.0 x10%ml) than
those on T4, while there was no significant
difference between the sperm concentration of
the bucks on T2 and T3.

At day 42, percent motile sperm cells was
significantly (P<0.05) lower in the control bucks
(45.83%) than those on T3 (79.17%) and T4
(78.33%). Percentage live sperm cells of the
bucks on L-SeMet treatments were not
significantly different from those on the control
treatment. Sperm concentration was significantly
(P<0.05) lower in the control rabbit bucks (0.48 x
10°/ml) compared to those on T4 (1.19 x 10%/ml).
There was no significant difference between the
sperm cell concentration of bucks on T2 and T3.

4. DISCUSSION

Semen volume was not significantly influenced at
the 21% and 42™ day of the experiment by L-
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SeMet in this study. This is suggestive that
supplementing L-SeMet to the bucks may
probably have no significant effect on the rate of
seminal fluid secretion by the accessory glands
since the sperm motility and concentration were
higher in treated bucks than the control. This
agrees with the report of Echeverria-Alonso et al.
[16] who observed no significant increase in the
seminal volume of young boars fed selenium and
vitamin E supplementation during warm and
fresh seasons. However, Kamel [17] reported
that semen volume was significantly influenced in
rabbit bucks provided a combination of selenium
and folic acid supplementation. It was observed
that 0.4mgkg™ L-SeMet supplementation resulted
in a significant increase in the percentage live
sperm cells at day 21 compared to the bucks on
the control while an apparent increase was also
observed at day 42.

It was observed that there was a steady rise
in the percentage sperm motility of the bucks
on oral L-SeMet supplementation in a
dose-dependent manner. The mammalian
spermatozoa cell membrane possess a high
content of polyunsaturated fatty acids [18], which
predisposes spermatozoa to the deleterious
effects of reactive oxygen species, lipid
peroxides and free radicals, known to cause
significant damage to sperm cells. Spontaneous
lipid peroxidation causes the plasma membrane
to lose its ability to act as a permeability barrier,
leading to the loss of cytosolic enzymes and
substrates and hence a decrease in sperm
motility [19]. The improved livability and motility
observed in the current study may probably be
attributed to the protective effect of the increased
activities of the selenium based antioxidant,
glutathione  peroxidase [20].  Glutathione
peroxidase has been reported to help in
alleviating the activities of reactive oxygen
species, lipid peroxides and hyperoxides on the
sperm cells which tend to cause damage to

Table 1. Semen volume, colour and mass activity of

sperm cells [21,22]. This supports the work of El-
Mokadem et al. [23] who reported improved
sperm motility as a result of Se supplementation
in rams that were exposed to gossypol toxicity.
It also agrees with the report of Simon [24]
who observed that broiler breeders fed diets
supplemented with L-SeMet had improved sperm
motility. Marai et al. [25] reported that 0.1 ppm
sodium selenite supplementation resulted in an
increase in sperm motility in rams. Marin-
Guzman et al. [26] also reported that 0.5 ppm
organic Se supplementation resulted in an
increase in sperm motility of boars than the
control group. However, this result is at variance
with that of Horky [27] who reported that 0.3
mgkg" selenium supplementation did not
influence sperm motility in breeding pigs.
Sperm cell concentration observed in this study
was significantly influenced by L-SeMet
supplementation at day 21 and day 42 in a dose-

dependent manner. This suggested that
selenium is  highly essential in the
spermatogenesis and also in the normal

development of spermatozoa coupled with other
biological functions in the Leydig cells [28]. This
supports the findings of Hanafy et al. [29]
who reported an increase in sperm concentration
in cocks provided organic selenium
supplementation and Kamel [17] also reported an
increase in sperm concentration of rabbit bucks
administered  organic  selenium, and a
combination of selenium and folic acid.
Edens [30] reported that the inclusion of
selenium in poultry diet increases sperm
cell count, and using an organic source
reduces the production of abnormal sperm cells,
thereby having a positive effect on the fertilizing
potential of the male. This result corroborates the
findings of Renema [31] who reported that
feeding broiler breeder cocks between 45 — 65
weeks of age with 0.2 mgkg'1 Se-Plex® (an
organic source of selenium) increased sperm
production.

rabbit bucks administered

L-Selenomethionine at days 21 and 42 (n=24, MeantSD )

Parameters T1 (0 mg/kg) T2 (0.2 mg/kg) T3 (0.3 mg/kg) T4 (0.4 mg/kg)
Day 21

Semen volume (ml) 0.58+0.28 0.67+0.17 0.51+0.16 0.4940.18
Semen colour Milky Milky Milky Creamy white
Mass activity ++ ++ ++++ ++++

Day 42

Semen volume (ml) 0.29+0.21 0.3710.16 0.45+0.13 0.46+0.28
Semen colour Cream white Cream white Cream white Cream white
Mass activity ++ +++ ++++ ++++
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Fig. 2. Percentage live sperm cells of rabbit bucks administered supplemental levels of
L-Selenomethionine (n=24, %)
ab: means among the same bars that has different superscript are significantly (p<0.05) different
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5. CONCLUSION

This study showed that oral supplementation of
organic selenium in the form of L-
Selenomethionine up to 0.4 mgkg' to rabbit
bucks improved sperm motility and concentration
with potential increase in the reproductive
efficiency of rabbit for breeding purpose.
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