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ABSTRACT. The aim of the experiment was to examine the effect of dietary
selenium, vitamins C and E mixture on the antioxidant status and quality of boar
ejaculate (Duroc breed). For 90 days the boars were divided into two groups (7 in
each group): experimental - fed diet supplemented with (mg - kg~ of diet) selenium
0.5, vitamin C 350 and vitamin E 70; and control one. The ejaculate samples were
collected during three periods: at the beginning (point zero), days 0 — 45 and days
45 - 90. The antioxidant status and ejaculate quality were assessed. A higher lipid
peroxidation level in the ejaculate (48%; P < 0.05) after 90 days was found in the
control group. Also in this group decrease in sperm motility (12%; P < 0.05) and
increase in abnormal sperm percentage (81%; P < 0.05) were observed in samples
collected from days 45 — 90. In comparison to point zero the antioxidant status of
ejaculate increased in the experimental group when measured by ferric reducing
antioxidant potential (85%; P < 0.05) and 2,2,-dipheryl-1-picrylhydrazyl (130%;
P <0.05) method and the lipid peroxidation decreased (36%; P < 0.05) after 90-day
dietary treatment. The results observed in the samples collected from days 45— 90
showed that additional antioxidants mixture in the diet did not influence sperm
quality; however did prevent from negative changes observed in the control group.
In conclusion, the addition of selenium, mixture of vitamins C and E into diet increases
the antioxidant status of ejaculate and keeps its quality on stable level.
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Introduction phenolic group to lipid free radicals thus stopping

the chain reaction. The resulting phenoxyl radical

Selenium, vitamins E and C belong to the es-
sential micronutrients in animal and human nutri-
tion. Selenium is a component of glutathione per-
oxidase (GPx) reducing hydrogen peroxide to water
(Goyal et al., 2013; Horky, 2015). Vitamin E acts
against the peroxidation of polyene acids of biologi-
cal membranes. Tocopherols exhibit the ability to
donate a hydrogen atom by transferring it from the

may react with vitamin C, which is reduced by glu-
tathione and coenzyme Q (Gao et al., 2014). It can
also react with other free peroxyl radicals but, in
this reaction, the irreversible oxidation of tocoph-
erol can occur and the product can be expelled with
the bile (Murer et al., 2014). Vitamin C is involved
in the antioxidant protection of cells because of
its reduction properties against tocopherol radical
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(An et al., 2014; Shapoval et al., 2003). Reactive
oxygen forms can damage sperm compatibility and
thus reduce their viability (Khosravi et al., 2014;
Horky et al., 2012b). So the proper antioxidant sys-
tem activity in the ejaculate plays an important role
in keeping boars reproduction properties.

Superoxide dismutase (SOD) is an enzymatic
component of the antioxidant defence system pro-
tecting spermatozoa by catalysing the dismutation of
superoxide anions to hydrogen peroxide and oxygen.
SOD activity is the highest in boars aged less than
one year. Its highest activity was detected in the boar
ejaculate in spring and autumn (Kowalowka et al.,
2008; Orzotek et al., 2013). The other enzymes
from antioxidant system which play an important
role in boar ejaculate are: catalase (CAT), gluta-
thione peroxidase (GPx), glutathione reductase (GR),
glutathione transferase (GST) and phospholipid
hydroperoxide glutathione peroxidase (PHGPx)
(Koziorowska-Gilun et al., 2011; Horky, 2014).
The antioxidants may improve ejaculate quality
(Khosravi etal., 2014). The forms of reactive oxygen
negatively affect the sperm quality and cause the
lipid peroxidation (Ashrafi et al., 2013). Such forms
of reactive oxygen in the ejaculate may also affect
the metabolism of proteins (Jan¢ikovaetal., 2012a,b;
Sharma et al., 2013). The antioxidants, secreted by
the reproductive tract, may protect spermatozoa
against the toxic effects of reactive oxygen species
(ROS) after the ejaculation (Koziorowska-Gilun
et al., 2011). The appropriate nutrition of pregnant
sows and piglets should be followed after the
suitable nutrition of boars. Otherwise, the breeding
can become inefficient. These principles should
be applied to all species of farm animals (Nevrkla
et al., 2012, 2014). The aim of this experiment was
to evaluate the influence of selenium, vitamin E and
vitamin C supplementation on the antioxidant status
and the quality of breeding boar ejaculate.

Material and methods

Animals and animal care

The experiment was carried out in the sperm
collection centre of boars in Velke Mezirici (the
Czech Republic). The experiment was conducted on
14 Duroc boars (devided into two groups of
7 animals) of the average age of 2 + 0.3 years and the
average weight of 250 = 20 kg. The animals were
housed individually (2.5 x 2.5 m) with ad libitum ac-
cess to water. All animals were fed by 3.3 kg of basic
feed mixture (Table 1). The content of metabolizable
energy (ME) was 12.6 MJ - kg ! diet. The basal diet

Table 1. Composition of basal diet fed to boars

Component % in feed mixture
Barley grain 36.00
Wheat grain 20.36
Oat grain 20.00
Soyabean meal (SBM) 14.50
Biscuit meal’ 3.00
Palm oil? 2.10
Calcium carbonate 1.50
Monodicalcium phosphate 1.20
Mineral-vitamin premix® 0.50
Sodium chloride 0.40
Magnesium oxide 0.15
L-Lysine HCI 0.14
L-Threonine 0.09
DL-Methionine 0.06

'EKPO T (Delika — Pet, Lov¢ice, Czech Republic); 2Bergafat (Berg
+ Schmidt GmbH & Co. KG, Hamburg, Germany); *provided per
kg of premix: IU: vit. A 3 000 000, vit. D, 400 000; mg: vit. B, 500,
vit. B, 1200, vit. B, 800, vit. B,, 6, vit. K, 600, biotin 70, folic acid 200,
niacinamide 8 000, Ca pantothenate 4 000, choline chloride 55 200,
betaine 26 500, butylhydroxi-toluene 400, ethoxyquin 180, Cu 2 883
(as CuSO,'5H,0), Zn 19 976 (as Zn0O), Mg 19 760 (as MgO),
Fe 23 625 (as FeCQ,), Co 91 (as CoSO, 7H,0); g: L-Lysine monohy-
drochloride 226 (Tekro, Prague, Czech Republic)

contained 0.02 mg of selenium, 9.9 mg of vitamin E
and 16 mg of vitamin C per kg of feed mixture. The
control group was fed diet without additional sele-
nium, vitamin E nor C. The experimental group was
fed diet with the addition of 0.5 mg of selenium
(selenomethionine; Alltech’s, California, USA),
70 mg of vitamin E (alpha-tocopherol; Tekro,
Prague, Czech Republic) and 350 mg of vitamin C
(ascorbic acid; Tekro, Prague, Czech Republic) per
kg of diet.

The premix was individually dosed to boars
during the morning feeding. The content of sele-
nium in the diet was determined by the atomic ab-
sorption spectrophotometry according to Lei and
Marshall (1995). Vitamin E was determined by high-
performance liquid chromatography (HPLC) ac-
cording to Hosmanova and Dousa (2007) and vita-
min C —according to the method of Rudenko and
Kartasova (2010).

The experiment lasted 90 days during June, July
and August in 2013. The boar ejaculate was collect-
ed once a week using the jump on the phantom tech-
nique. However, only the ejaculate samples taken at
the beginning of the experiment (point zero), and on
days 45 and 90 of the experiment were used for bio-
chemical analyses. For determination of ejaculate
volume, motility and the percentage of pathological
sperms was performed once a week for each boar
and the average was calculated for two time-
intervals: from days 0—45 and 45-90, and com-
pared to the point zero (Table 2).
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Table 2. Qualitative and quantitative values of boar ejaculate from control ' and experimental group 2

Indices Control group (n=7) Experimental group (n=7)

Time of samples collection, day point zero 0-45 45-90 point zero 0-45 45-90

No. of samples 30 47 46 30 45 42

Ejaculate volume, ml 203.3+271 208.8+34.6 2209+253 198.0+£269  199.6+233  2248+20.6
Sperm concentration, thousand/mm?®  430.5+39.9 4332+323 4156+24.0 499.1+311 469.1 £421 4543 +485
Sperm motility, % 709+17 68.2+2.1 62.5+1.8* 704+ 14 709+ 1.1 73018
Abnormal sperm, % 64+20 74+17 11.6 +1.6* 6.2+1.3 53+1.1 50+15

'fed basal diet (see Table 1); 2 fed basal diet with addition of Se (0.5 mg), vitamin E (70 mg) and C (350 mg) per kg of diet; * — values significantly

differnt from point zero in control group (P < 0.05)

Determination of ejaculate volume, sperm
concentration and motility, and percentage

of abnormal sperm

The ejaculate and sperm parameters were de-
termined according to the method of Lovercamp
et al. (2013). The volume of semen was estimated by
weighing each ejaculate and using the conversion:
1 g equals 1 ml of semen. The sperm concentration
was evaluated using a self-calibrating photometer
(SpermaCue™). The motility analysis was performed
using Sperm Vision™ software (both from Minitube
of America, Verona, WI, USA) on images obtained
by a digital camera attached to phase contrast micro-
scope (Olympus IX 71 S8F-3; Tokyo, Japan). Prior to
analysis, 500 pl of each sample was diluted 1:1 with
Androhep (Plemo, Hradec Kralové, Czech Republic)
extender and incubated at 37°C for 30 min. The eval-
uation of sperm morphology and cellular particles
was performed using a phase contrast microscope
(Zeiss, Jena, Germany). The subjective analyses were
always carried out by the same qualified person.

Sample preparation for analyses

Firstly, 0.5 ml volume of native thawed ejacu-
late was pipetted followed by the addition of 2 ml
of liquid nitrogen and 0.5 ml of phosphate buffer.
Subsequently, the sample was homogenized for
2 min with the use of IKA Ultra-Turrax T8 homo-
genizer (IKA GmbH, Koénigswinter, Germany) set to
3000 rpm. Next, 1 ml of phosphate buffer was added
and sample was mixed for 15 min (Vortex-Genie 2;
Scientific Industries Inc., NY, USA) with vortex
set to 2000 rpm. Then the sample was centrifuged
(Universal 32R centrifuge; Andreas Hettich GmbH
& Co. KG, Tuttlingen, Germany) at 16000 rpm at
4°C for 20 min. The obtained supernatant was used
for further analyses (except for measurement of
ejaculate volume and sperm morphology).

Determination of glutathione peroxidase
activity

Glutathione Peroxidase Cellular Activity Assay
Kit (Cat. No. CGP1; Sigma-Aldrich, St. Louis, MO,
USA) was used for the glutathione peroxidase

activity (GPx) estimation in previously prepared
ejaculate sample. Into a plastic cuvette 260 pl of
reagent R1 (20 x diluted NADPH Assay Reagent
in GPx Assay Buffer that after dilution contained
0.25 mM NADPH, 2.1 mM reduced glutathione
and 0.5 units - ml! of glutathione recuctase; see
Sigma technical bulletin) was pipetted with
subsequent addition of 10 ul of sample. Later,
30 ul of reagent R2 (3 mM tert-Butyl hydroperoxide
freshly prepared from 70% aqueous solution of
tert-Butyl hydroperoxide by dilution in GPx Assay
Buffer; see Sigma technical bulletin) was added to
the reaction mixture. The enzymatic reaction has
started. The decrease in absorbance was measured at
340 nm using kinetic programme for 126 s (BS 400
Chemistry Analyser; Mindray, Shenzhen, China).
The results are listed in nkat (U - ml x 16.6 = nkat).

Determination of superoxide dismutase
activity

A commercially available kit (Cat. No 19160;
Sigma-Aldrich, St. Louis, MO, USA) was used for
superoxide dismutase (SOD) activity assay. Firstly,
200 pl of reagent R1 containing 20-time diluted
WST-1 ((2-(4-Iodophenyl)- 3-(4-nitrophenyl)-5-(2,4-
disulfophenyl)-2H-tetrazolium, monosodium salt)
solution was pipetted into a plastic cuvette and in-
cubated in 37 °C for 108 s. Next, 20 ul of prepared
ejaculate sample was added. In 378 s the reaction
was induced by 20 ul reagent R2 (xanthine oxidase
solution 167 times diluted with buffer) addition. The
reaction mixture was incubated for 72 s and then the
absorbance was measured at 450 nm. Kinetic re-
action was monitored for 180 s and the absorbance
was measured at every 9 s. The results are listed in
nkat (U - ml x 16.6 = nkat).

Determination of antioxidant activity

The total antioxidant activity of boar ejacu-
lates was measured with the use of three meth-
ods: based on 2,2-azinobis (ABTS) radical, based
on 2,2,-dipheryl-1-picrylhydrazyl (DPPH) radical
and ferric reducing antioxidant potential (FRAP)
method.



32

Effect of selenium and vitamins on boar ejaculate

The ABST method procedure was conducted
according to Sochoretal. (2010): 7mM 2,2"-azinobis
(3-ethyl-benzothiazoline-6-sulphonic acid, ABTS)
solution and 4.95 mM potassium peroxodisulphate
were mixed to obtained 150 ul of working solution
to which 3 pl of prepared ejaculate sample was
added. The absorbance was measured at 660 nm
for 10 min.

The FRAP method procedure was conducted
according to Sochor et al. (2010): 150 pl of freshly
prepared FRAP working solution (containing TPTZ
(2,4,6-tripyridyl-s-triazine) and FeCl,) was injected
into a plastic cuvette with subsequent addition of
a 3 pl of sample. The absorbance was measured at
605 nm for 10 min.

The procedure of DPPH test was conducted ac-
cording to Pohanka et al. (2012): 150 pl of reagent
containing 0.095 mM 2.2-diphenyl-1-picrylhydra-
zyl radical (DPPH) was incubated with 15 pl of pre-
pared ejaculate sample. The absorbance was meas-
ured at 505 nm for 10 min.

The results of antioxidant activity obtained by
ABST, FRAP and DPPH methods were calculated
on the basis of the standard curve prepared using
gallic acid (GAE) expressed as mg - 1'%,

Determination of ejaculate selenium
concentration

The concentration of selenium was determined
using differential pulse voltammetry by 797 VA Com-
putrace and 889 IC Sample Center (Metrohm, Swit-
zerland) using a standard cell with three electrodes.
The hanging mercury drop electrode (HMDE) with
a drop area of 0.4 mm? was used for the working
electrode. The Ag/AgCl1/3M KCI electrode was the
reference one and the glassy carbon electrode was
the auxiliary electrode. The analysed ejaculate sam-
ples were deoxygenated prior to the measurements
by purging with argon (99.999%) and saturated with
water for 120 s. The measurement parameters were
as follows: deposition potential —0.6 V, accumula-
tion time for 200 s, pulse amplitude 0.03 V, pulse
time for 0.05 s, voltage step 0.006 V, voltage step
time for 0.1 s, sweep rate 0.06 V - s7!, equilibration
time for 30 s. Total volume of the measuring ves-
sel was 2 ml (1980 pl of electrolyte and 20 pl of
sample). The electrolyte for selenium was prepared
by using 0.015 mM ammonium sulphate with the
addition of copper sulphate (the final concentration
of CuSO, was 0.05 mM). The pH of this electro-
lyte was adjusted to 2.2 using sulphuric acid. The
scan was in the range of potentials from —0.4 V to
—0.9 V and the characteristic peak of selenium was
recorded at potential of —0.7 V.

Photometric determination
of malondialdehyde

The principle of malondialdehyde (MDA) de-
termination is the reaction between MDA and
thiobarbituric acid (TBA) under the formation of
TBA-MDA-TBA adduct strongly absorbing at
535 nm. Trichloroacetic acid (TCA) is added to the
sample because of its ability to precipitate proteins,
bilirubin, unsaturated fatty acids and lipoproteins.
Prepared ejaculate sample in the amount of 300 pul
was mixed with 10 pl of 0.5 M solution of butylated
hydroxytoluene (BHT) in 96% ethanol (v/v) and
310 ulof20% TCA (v/v) prepared in 0.6 M HCI. A fter
20 min of incubation on ice, mixture was centrifuged
at 11000 rpm for 15 min. Subsequently, 400 pl of
supernatant was mixed with 800 pl of 30 mM TBA
and the mixture was incubated in a Thermomixer
Comfort (Eppendorf, Hamburg, Germany) at 90 °C
for 30 min. After cooling in ice, the absorbance for
MDA was measured using a spectrophotometer set
at 535 nm and the concentration was subtracted
from the calibration curve. The results are listed in
pmol - I,

Statistical analysis

The data was processed statistically using STA-
TISTICA.CZ, ver. 10.0 (2010) (StatSoft Inc., Tulsa,
OK, USA). The obtained results were expressed as
mean =+ standard deviation (SD). Statistical signifi-
cance was determined by the examination of the
basic differences between the individual samples
using ANOVA and Scheffé’s method (two-factor
analysis). The first sampling, conducted before the
start of the experiment, was considered as a point zero.
The differences with P<0.05 were found significant.

Results

The obtained results showed that in the control
group the antioxidant activity of boar ejaculate did
not change during the whole experiment regardless
of the method of measurement used. The total anti-
oxidant activity potential measured by FRAP method
(Figure 1A) increased in the experimental group by
55% (P < 0.05) in samples collected on day 45 and
by 85% (P < 0.05) in samples collected on day 90 in
comparison to point zero. According to the results
obtained for 2,2,-dipheryl-1-picrylhydrazyl (DPPH)
method (Figure 1B), the antioxidant activity of boar
ejaculate was increased by 130% (P < 0.05) in the
samples collected on day 90 in comparison to point
zero. There was no difference in the value of anti-
oxidant activity measured by 2,2-azinobis (ABTS)
in the experimental group.
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Figure 1. Antioxidant activity of boar ejaculates determined by ferric reducing antioxidant potential (FRAP) (A), 2,2,-dipheryl-1-picrylhydrazyl
(DPPH) (B) and 2,2-azinobis (ABTS) (C) methods. Values are expressed in gallic acid (GAE), mg-I-"; *~ indicates values significantly differnt from
point zero for experimental group (P < 0.05); term of monitoring: 1 — point zero; 2 — day 45, 3 — day 90
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Figure 2. Changes in antioxidative enzymes activity (glutathione peroxidase (GPx; A), sodium dismutase (SOD; B)) and lipid peroxidation level
(measured as content of malondialdehyde (MDA; C)) in boar ejaculate; * — values significantly differnt from point zero for control group (P < 0.05);
# — values significantly differnt from point zero for experimental group (P < 0.05); terms of monitoring: 1 — point zero; 2 — day 45, 3 — day 90

The glutathione peroxidase (GPx) activity in
boar ejaculate did not differ between each measure-
ment point for either control and experimental group
(Figure 2A). The superoxide dismutase (SOD) activ-
ity (Figure 2B) did not differ between measurement
points for either control or experimental group.

Lipid peroxidation level (Figure 2C), measured
by malondialdehyde (MDA) content in boar ejacu-
late, was significantly increased in the control group
by about 48 and 36% (P < 0.05) in samples collect-
ed on day 45 and 90, respectively, in comparison
to point zero. In the experimental group the lipid
peroxidation level was significantly lower by 36%
(P < 0.05) in samples collected on day 90 in com- 0 i , |
parison to corresponding point zero. 1 2 3

Selenium concentration in the boar ejaculate terms of monitoring

(Figure 3) did not change during experiment neither  Figure 3. Selenium concentration in ejaculate; terms of monitoring:
in control nor in experimental group. 1 - point zero; 2 - day 45, 3 — day 90
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The evaluation of semen quantity and quality is
presented in Table 2. The obtained results showed
that in both control and experimental group the boar
ejaculate volume and sperm concentration did not
change during the whole experiment. In the control
group the sperm motility was significantly decreased
(12%, P<0.05) in the samples collected from days
45-90. In the experimental group no difference was
observed during the experiment. The percentage of
abnormal sperm was increased (81%, P <0.05) in
the samples collected from days 45—90 in compari-
son to point zero for control group. In the experi-
mental group no difference in examined parameter
was observed during the whole experiment.

Discussion

In the presented study the total antioxidant
activity of boar ejaculate was determined using ferric
reducing antioxidant potential (FRAP), 2,2-azinobis
(ABTS) and 2,2,-dipheryl-1-picrylhydrazyl (DPPH)
tests. The activity of antioxidant system enzymes,
such as glutathione peroxidase (GPx) and superoxide
dismutase (SOD), and lipid peroxidation level was
also measured. These markers were selected on the
basis of the direct relationship between them and the
intake of the antioxidants (selenium, vitamins E and
C). The antioxidant activity is the indicator of the
antioxidants total content in the sample. It is a marker
assessing the ability of the whole body/selected
organ to prevent from free radicals formation or
to convert them into less reactive forms. Reduced
antioxidant activity leads to intensified oxidative
stress which is linked to whole body fatigue, low
performance and diseases progression.

The disturbances in the functioning of the an-
tioxidant system may be expressed by an increased
degree of lipid peroxidation. In the present study
the lipid peroxidation level measured by malon-
dialdehyde (MDA) content in boar ejaculate was
significantly increased in the control group and
significantly decreased in group fed diet with addi-
tional antioxidants mixture. Also Lopez et al. (2010)
observed lower levels of MDA and higher levels of
GPx activity when selenium (0.4 mg of Se per kg of
diet) was added to the diet. The positive influence
of additional dietary vitamin E (400 mg) on MDA
reduction in the boar ejaculate was also stated by
Liu et al. (2015), who also observed increased SOD
activity after vitamin E supplementation.

The decreased lipid peroxidation level in the
diet caused by addition of extra doses of antioxi-
dants can be connected with increased overall anti-
oxidant capacity of the ejaculate. In another experi-

ment by Horky et al. (2012a) carried out on breeding
boars, the significant increase of the ejaculate anti-
oxidant status measured by FRAP and ABTS tests
was found when additional dose (0.6 mg - kg! diet)
of selenium in the organic form was added. The
researchers also observed the increased activity of
GPx and SOD, and selenium concentration in the
ejaculate. Such observation are partially in common
with the results observed in this experiment in which
FRAP and DPPH tests indicated increased total anti-
oxidant capacity but SOD activity did not changed.
Also GPx and selenium content did not changed in
experimental group throughout the whole experi-
ment. In another experiment, the effect of organic
forms of selenium (0.5 mg - kg diet) on the anti-
oxidant status of sow body after birth was estimated
by Horky et al. (2013). In this experiment, the sig-
nificant increase of antioxidant activity measured
by FRAP, ABTS and free radicals (FR) method as
well as the increase of selenium concentration in
erythrocytes were found. Comparing results of the
present experiment to the one conducted by Horky
et al. (2013) it can be stated that observed increase
of antioxidant activity was not so high. This result
can be explained by the fact that the present experi-
ment was conducted in the summer when the boars
could have been exposed to a heat stress.

The relationship between the antioxidant ca-
pacity of ejaculate and semen quality was stated
by Pahune et al. (2013). They observed that the
ejaculate, which was characterized as substandard
one, showed greatly reduced antioxidant capacity
measured by FRAP method. In the present
experiment, FRAP as well as DPPH values were
found lower in the control group of boars which was
also characterized with the reduced sperm motility
and the increased percentage of abnormal sperm.
However this negative effect was avoided when the
mixture of examined antioxidants was added to the
diet. The positive effect of the supplementation of
vitamins C and E on sperm motility and viability
was observed by Audet et al. (2004); however
ejaculate volume and sperm concentration were
not affected. The higher sperm motility was also
observed by Lopez et al. (2010) who examined
the influence of selenium supplementation on boar
ejaculate quality. They also observed that addition
of 0.4 mg of Se per kg of diet significantly increased
the concentration of selenium in the ejaculate. Also
Thongchalam et al. (2012) observed the increased
concentration of selenium in ejaculates after
adddition of 0.15 mg Se per kg to boar diet. Also
the results obtained in the present study showed
that selenium concentration in the boar ejaculate
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was higher in the experimental group in comparison
to control group after the 90-day feeding period.
Also Speight et al. (2012) observed the increased
sperm motility after addition of 0.3 mg of Se to
the diet. Moreover, it was estimated that vitamin
E also positively affectes sperm quality reducing
the percentage of the abnormal sperm at the dose
of 300 and 450 mg - kg! (Moraes et al., 2010; Xia
etal., 2012). Simultaneously Xia et al. (2012) found
that a higher content of antioxidants in the ejaculate
improves sperm motility and increases the ability of
sow gestation.

However, the beneficial effect of antioxidants on
sperm quality is not widely confirmed. The Lovercamp
et al. (2013) stated that neither organic nor inorganic
selenium addition at the dose 0.3 mg Se per kg of
diet exerted influence on the sperm quality (volume,
concentration, motility, morphology) as well as on the
antioxidant capacity (lipid peroxidation, activity of
GPx). Such results, however, remain in contradiction
with the results observed in the present study, but
it must be remembered that in this experiment the
influence of three different antioxidants mixture
(selenium, vitamins C and E) was examined so their
positive influence could be intensified.

Conclusions

The mixture of selected antioxidants (selenium,
vitamins E and C) added to boar diet prevents from
the intensified lipid peroxidation in ejaculate and in-
creases sperm antioxidant capacity. Moreover, such
mixture addition keeps the ejaculate quality on the
stable level avoiding an increase of abnormal sperm
percentage and a decrease in sperm motility.
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