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Abstract

Boar semen preservation is associated with the production of reactive oxygen species which
leads to reduction of sperm quality and decrease in fertilizing ability. The aim of this study
was to replace conventional semen extender with watermelon juice (WM.J) and to ascertain
the most effective dilution rate that can maintain the viability of the spermatozoa over a 48-
hours extension period. Semen was collected from a boar at the piggery unit of the teaching
and research farm University of Ibadan, using the glove hand method. The experiment was
divided into five treatments with Beltsville Thawing Solution being replaced by WMJ at the
following rate; 0, 12.5, 25, 37.5 and 50% and designated as T1, T2, T3, T4 and T5
respectively. Diluted semen samples were stored at 17'C and were evaluated at 0, 24 and 48
hours for pH, acrosome integrity and lipid peroxidation. The experimental design was a
completely randomised Design; acrosome integrity, pH and lipid peroxidation were
analysed using descriptive statistics and ANOVA. The data showed that there were
significant difference (p<0.05) in acrosome integrity with treatment 1 (0 % WMJ) and
treatment 2 (12.5 % WMJ) having the highest mean values. A significant difference was also
observed in pH values having treatment 4 (37.5 % WMJ) as the highest mean value) but there
was no significance difference in lipid peroxidation. The results showed that 50 % of BTS can
be replaced by watermelon juice and it could be concluded that WMJ could be an extender of
choice for areliable short term preservation in swine artificial insemination programme.
Keywords: Boar, Watermelon Juice extension, Semen quality, Spermatozoa.

Effet antioxydant du jus de pastéque (CitrullusLanatttus) sur le potentiel fertilisant
du sperme de verrat étendu

Résumé

La conservation du sperme de verrat est associée a la production d'especes réactives de
l'oxygene, ce qui entraine une réduction de la qualité du sperme et une diminution de la
capacité de fécondation. Le but de cette étude était de remplacer l'extenseur de sperme
conventionnel par du jus de pastéque (JP) et de déterminer le taux de dilution le plus efficace
pouvant maintenir la viabilité des spermatozoides sur une période d'extension de 48 heures.
Le sperme a été collecté sur un verrat dans ['unité de porcherie de la ferme d'enseignement et
de recherche de ['Université d'lbadan, en utilisant la méthode de la main gantée.
L'expérience a été divisée en cing traitements avec la solution de dégel de Beltsville
remplacée par JP au taux suivant ; 0, 12,5, 25, 37,5 et 50 % et désignés respectivement par
T1, T2, T3, T4 et T5. Des échantillons de sperme dilué ont été conservés a 170°C et ont été
evalués a 0, 24 et 48 heures pour le pH, l'intégrite de l'acrosome et la peroxydation lipidique.
La conception expérimentale était une conception complétement aléatoire ; l'intégrité de
l'acrosome, le pH et la peroxydation lipidique ont été analysés a l'aide de statistiques
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descriptives et d'ANOVA. Les données ont montré qu'il y avait une différence significative
(p<0,05) dans l'intégrité de l'acrosome avec le traitement 1 (0 % JP) et le traitement 2 (12,5
% JP) ayant les valeurs moyennes les plus élevées. Une différence significative a également
été observée dans les valeurs de pH ayant le traitement 4 (37,5 % JP) comme valeur moyenne
la plus élevée), mais il n'y avait pas de différence significative dans la peroxydation lipidique.
Les résultats ont montré que 50 % du BTS peut étre remplacé par du jus de pasteque et on a pu
conclure que le JP pourrait étre un extenseur de choix pour une conservation fiable a court
terme dans le programme d'insémination artificielle porcine.

Mots clés : Sanglier, Extension de jus de pasteque, Qualité de la semence, Spermatozoides.

Introduction

Successful swine fertility programs can be
achieved using extended semen when
compared to those using natural service.
Although the former is a routine procedure,
itsuse is limited because sperm cells remain
viable for about 3 to 5 days (Gadea et al,,
2005). Many studies have been carried out
on carotenoids, considered an important
group of natural antioxidants (Bast et al.,
1998, Moller et al., 2000, Schabath et al.,
2004; Rao and Rao, 2007). For over a
decade, lycopene, a carotenoid present in
tomatoes (Lycopersicon esculentum) and
several ripe fruits and vegetables, such as
watermelon, pink grapefruit and carrots
(Nguyen and Schwartz, 1999, Perkins—
Veazie et al., 2003 and Tadmor et al.,
2005), has been considered in some studies
related with human and animal health
(Bhuvaneswari and Nagini, 2005, Rao et
al., 2006, Avci and Durak, 2007and Bhom,
2007) and reproductive physiology
(Martino et al., 2006, Goyal et al., 2007,
Mangiagalli et al., 2007, Turk et al., 2007
and Mendiolaet al., 2010). In roosters, in
particular, Mangiagalli ef al. (2010) found
positive effects of lycopene addition on
fertility and qualitative characteristics of
semen. With Al expanding rapidly, the
demands for semen increased. The simplest
way to meet this demand was to “stretch”
ecach ejaculate further by using fewer
spermatozoa per insemination, provided
that this could be accomplished without
sacrificing fertility. The need to extend and
preserve semen has become more evident
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due to the increasing use of artificial
reproductive technique in animal. Semen
extension involves the dilution of high
quality semen with a suitable medium. The
main objective of semen preservation is to
extend the usefulness of genetically
superior males for purposes of expanding
the genetic base of breed,
repopulating/recreating breeds or lines and
discovering new gene (Waberski et al.,
1994; Purdy et al, 2008). Two major
systems (Liquid and Frozen) of storage
technologies have been achieved for sperm
conservation in the 20th century.For storage
of liquid boar semen, the temperature of
collection and storage, and the composition
of the storage medium are essential
(Johnson et al, 2000). The use of liquid to
preserve semen for cervical Al in pigs has
been widely accepted and accounts for over
80 % of insemination in many regions of the
world (Roca et al, 2006b; Bailey et al.,
2008). The use of the Trisegg yolk
cryopreservation diluents, such as the one
described by Salamon and Ritar (1982) is
recommended, as it is easy to use. However,
commercial extenders with no biological
components have been developed to
improve sanitary safety in semen
processing (Hinsch et al., 1997; Gil et al.,
2003). However, the adoption of these
techniques in the third world countries has
been hindered due to high cost of these
preparations and poor infrastructural
development. This has led to the
development of local semen extenders from
herbal or plant materials in Nigeria
(Umesiobi et al., 1998, 2002; Umesiobi
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2004).The quality of extended semen, to a
great extent, depends on the quality of raw
ejaculate, provided that the in vivo
conditions of the semen are maintained in
vivo. In other words, poor quality ejaculate
cannot give extended semen of high quality.
Sperm examination is an important tool in
estimating the fertilizing capacity of an
ejaculate (Frunza et al., 2008). Although
several parameters can be investigated, the
actual capacity of the spermatozoa to
function at the site of fertilization is difficult
to assess. Therefore, assays examining
morphological or motility characteristics
are most routinely performed (Martin—Rillo
et al., 1996). Other parameters that can be
measured include concentration, pH and
total sperm numbers. However, before one
proceeds to do detailed semen evaluation a
few parameters can be measured visually at
the point of collection, for example,
volume, colour, consistency, and
density.The most important and well
characterised natural antioxidants in the
animal body are vitamin E and C. In the
body, all antioxidants are working in
concert as a team, the (antioxidant system),
responsible for prevention of the damaging
effects of free radicals and toxic products of
their metabolism. However, the antioxidant
(team) acts to control levels of free radical
formation as a coordinated system where
deficiencies in one component impact the
efficiency of others (Peter, 2007). Beta
carotene is the most widely studied
carotenoid (Alam and Sultan, 2004).
Carotenoids are widely distributed natural
pigments responsible for the yellow,
orange, and red colors of fruits, roots,
flowers, fish, invertebrates, and birds
(Delia, 1997). Beta-Carotene and lycopenes
are the major carotenoids which are mainly
composed of carbon and hydrogen atoms.
In humans and animals, carotenoids play an
important role in protection against
photooxidative processes by acting as
oxygen and peroxyl radical scavengers
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(Jacquesetal.,2008, Lien et al.,2008).

The watermelon fruit has deep green or
yellow colored smooth thick exterior rind
with gray or light green vertical stripes.
Inside the fruit is pink, red or even yellow in
color with small black seeds embedded in
the middle third of the flesh. Generally,
watermelon flesh is the main consumable
portion; however, outer rind is also used in
some parts of the world (Levi et al., 2001).
Watermelon contributes a plethora of
nutritional agents as antioxidants
(lycopene, beta—carotene etc.) and some
specific amino acids (arginine, citrulline
etc.). It is a good source of potassium and
also contains magnesium, calcium,
phosphorus and iron (Quek et al., 2007),
the aqueous extract of Citrulus lanatus has
been known to be a good source of glucose,
fibre and also an excellent source of vitamin
C, lycopene, and beta carotene (Erhardt et
al., 2003). Lycopene scavenging rate is
reported to be higher than beta—carotene and
tocopherol. Being a reactive carotenoid,
lycopene follows three possible routes to
interact as adduct formation, transferring
electron to free radical and by allelic
hydrogen abstraction. It significantly
inhibits free radicals invasion at membranes
surface and serves as primary defense
system. Lycopene combinations with other
antioxidants have proven synergistic
behavior to scavenge reactive oxygen
species. Its synergistic role with vitamins E
and C and other carotenoids has affirmative
impact on human Crude fibre. For the
measurement of crude fibre, fat free health
(Huang et al., 2007).It is important to
evaluate the effectiveness of natural
antioxidants that are readily available, such
as watermelon juice in reducing the
oxidative stress in post ejaculated boar
semen, to evaluate the effectiveness of
antioxidant in watermelon juice on the boar
semen quality and determine the
proportions of watermelon juice that is
suitable for preserving boar semen quality.
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Materials and methods

Location of study

Semen was collected from a boar at the
piggery unit of the Teaching and Research
Farm, University of Ibadan, Ibadan, located
in the tropical rain forest zone in Nigeria on
latitude 720N and 350E, with a mean
altitude of 277 meters above the sea level.
Preparation of watermelon juice and semen
analyses were carried out in the animal
physiology laboratories of the same
institution.

Preparation of watermelon (Citrullus
lanattus) juice (WMJ)

Water melon fruits were washed, dried and
sliced into small bits. The flesh was cut after
the seeds had been removed, then blended,
and sieved using muslin cloth. The juice
was further filtered using Whitman filter
paper (110mm) to remove hidden fibre in
the juice, to enhancing visibility of
spermatozoa during microscopic
evaluation (Gibson et al, 2000).
Preparation of the boar, semen collection
and extension

Prior to collection of semen, the boar was
thoroughly washed and the preputial pouch
was cleaned with water by a milking action,
to remove urine and other materials that
could contaminate semen during collection.

Semen was collected using the gloved hand
method. Once the boar mounts and begins
to thrust, the penis was grasped firmly in a
gloved hand perpendicular to its body and
pressure was applied to the tip of the penis
imitating the locking done by the cervix of
the sow during natural mating. The grip was
sustained until the boar finished
ejaculating. Semen was collected into a US
bag inserted in a cup such that the pre and
post sperm fractions were separated from
the spermrich fraction. Semen and extender
were mixed in ratios 1:7, 1:4,1:3, 1:1.7 and
1:1 as described by Fiser et al. (1993). The
mixture was refrigerated at 17°C. (Althouse
etal., 1998).

Experimental treatments and design

A completely randomized design was
utilized for the study, such that diluted
semen were allotted to five treatments with
three replicates per treatments evaluated at
0,24 and 48 hours:

Treatment 1:  Semen + Beltsville Thawing
Solution (BTS) Extender

Treatment2: Semen+BTS+12.5% WMIJ
Treatment3: Semen+BTS+25% WMJ
Treatment4: Semen+BTS+37.5% WMJ
Treatment5: Semen+BTS+50% WMJ
The composition of BTS used to dilute
collected semen is presented in Table 1

Table 1: Composition of Beltsville Thawing Solution (100mL)

Components Unit (g/mL)
Glucose 39.1

EDTA 1.32

Sodium bicarbonate 1.3
Potassium chloride 0.79
Penicillin 1.1
Streptomycin 1.1

EDTA = Ethylene diamine tetra acetic acid

Semen evaluation

Semen evaluation was carried out on sperm
pH, acrosome integrity and lipid
peroxidation at 0, 24 and 48 of liquid
preservation.

Semen pH

A pH meter was used to measure the
hydrogen ion concentrations produced by
sperm cells metabolic activities during the
storage period.

Acrosome Integrity

One drop of each semen sample was added
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with a drop of eosin-negrosin, mixed
together and then stored for 60 seconds
under room temperature. The percentage of
acrosome abnormality was by counting a
total of 100 spermatozoa under microscope
at magnification of x 40.

Lipid Peroxidation

The assay method of Hunter ef a/, modified
by Gutteridge and Wilkins (1980), was
used. Malondiadehyde (MDA), a product of

lipid peroxidation, when heated with
thiobabituric acid (TBA) has a maximum
absorbance at 532nm.

Statistical analysis

Data obtained was analysed using the
analysis of variance procedure of SAS
(2003) and means were separated using the
Duncan's Multiple Range Test of the same
software.

Results
Table 2: Characteristics of semen collected from boar
Parameters Value
Volume (ml) 50
Progressive Motility (%) 95
Mass activity 4+
Morphology (%) 95
PH 7.0

Characteristics of semen collected
Table 2 shows the results from the initial
evaluation of boar semen before extension

was done. The result reveals that the sample
was suitable for extension as the values fall
within acceptable ranges for high quality
semen.

Table 3: Effect of watermelon juice fortification on spermatozoa fertilizing potential of boar

semen at 0 hour (Mean % SD)

Parameters (%)  T1(0%) T2(25%)  T3(50%)  T4(15%)  T5(100%)
PH 6.86£0.57°  7.0040.10°  7.00£0.00®  7.03£0.05%  7.160.05°
Al 04.33£0.57°  91.00£0.006  90.00+1.00°  7.03+0.05%  89.741.05
LP(10%) 1.83£0.002  91.00£0.00°  1.60£0.004  1.96:0.004  1.89+0.006

abc = mean values in the same row with different superscripts are significantly different (P<0.05); SD
= Standard Deviation; A.1. = Acrosome integrity; LP = Lipid peroxidation

Table 3 shows the mean values of acrosome
integrity, lipid peroxidation and pH of
semen. Significant difference (p>0.05) in
acrosome integrity was observed across
treatments, with T1 (0 % WMJ) giving the
highest mean value.T4 (37.5 % WMJ),
though with significant difference between

means gave the closest mean value to T1.
However, all treatment gave mean values
within acceptable normal range. There
were significant difference (P>0.05) in pH.
The pH of the semen has the highest mean
value in treatment 5 (50 % WMJ) while
there was no significant difference
observed in lipid peroxidation.

Table 4: Effect of water melon juice fortification on extended boar semen quality at 24

hours (Mean £ SD)
Parameters  T1(0%) T2 (25%) T3 (50%) T4 (75%) T5 (100%)
PH 6.96+1.73° 7.16+0.11% 7.10+0.00® 7.3£0.05° 7.240.05%
Al 90.00+0.00°  88.00£2.46™  86.33+1.53®  85.00+1.00°  80.67+1.15¢
LP(107) 1.04+0.001 1.60+0.007 1.59+0.004 1.7240.000  0.89+0.006

abc = mean values in the same row with different superscripts are significantly different (P<0.05); SD
= Standard Deviation; A.I. = Acrosome integrity; LP = Lipid peroxidation.
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Effect of watermelon juice fortification on
spermatozoa fertilizing potential of boar
semen at 24hours

Table 4 shows the mean value of lipid
peroxidation, acrosome integrity and pH of
the semen. There were significant
difference in acrosome integrity with

treatment 1 (0 % WMJ) and treatment 2
(12.5 % WMIJ) having the highest mean
values. A significant difference was also
observed in pH values having treatment 4
(37.5 % WMJ) as the highest mean value)
but there was no significance difference in
lipid peroxidation.

Table 5: Effect of water melon juice fortification on extended boar semen quality at 48

hours (Mean £ SD)
Parameters T1(0%) T2(25%) T3(50%) T4(75%) T5(100)
Ph 7.00£0.10° 7.06+0.05° 7.06+0.05° 7.00+0.10° 7.06+0.05°
Al 86.67+0.57° 85.33+4.62° 80.67+0.58° 81.68+2.87° 84.33+3.68°
LP (107) 1.84+0.006 1.37+0.005 3.01+0.002 1.57+0.004 1.51+0.0022

abc = mean values in the same row with different superscripts are significantly different (P<0.05); SD
= Standard Deviation; A.I. = Acrosome integrity; LP = Lipid peroxidation.

Effect of watermelon juice fortification on
spermatozoa fertilizing potential of boar
semen at 48hour

Table 5 shows the mean values of pH, lipid
peroxidation and acrosome integrity.
Acrosome integrity had lower values
(P>0.05) in treatment 3 (25 % WMJ) while
no significant differences were observed in
pH and lipid peroxidation.

Discussion

SemenpH

In the present study, the result obtained for
refrigerated semen (Table 4) showed there
was no significant difference in pH of both
semen with supplemented extender and
control, this may be because pH of both
semen and extender were close. This may
confirm earlier report by Rangsri et al.
(2008) that pH changes towards extending
medium. Higher mean value of 7.2 was
observed in treatment 5 of watermelon juice
supplement which still fall within the range
at which sperm cell can survive. The semen
collected and used for this study could be
said to be of very good quality based on the
report of Frunza et al. (2008) who reported
that pH that is higher than 8 denotes poor
quality semen. Also, recorded in treatment 4
was a higher pH when compared to other
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treatments, but the figure is within the
recommended range which can support
sperm cells survival. The impact of pH on
survival of sperm cells cannot be
overlooked because there are some sources
of biochemical changes on sperm cells
which include: increased concentration of
solute, dehydration and changes in
temperature (Merryam, 1966; Morris et al,
1987). On the third day there was no
significant difference (P>0.05) in the pH
across the treatment. This implies that
watermelon juice extract does not have a
harmful effect on the pH of refrigerated
boar semen.

Acrosome integrity

The acrosome integrity in treatment 5 was
lower than that of other treatments (T1
—T4), this result indicated that TS5 could
reduce the acrosome integrity of boar
sperm. This is in accordance with the report
of Gadeaet al, (2005) who conclude that
reduced gluthathione could reduce
acrosome integrity, improving the function
and fertilizing capacity of frozen boar
spermatozoa.

Lipid peroxidation

At 0, 24 and 48 hours of preservation
(17°C), the lipid peroxidation level were so
low which could be as a result of
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antioxidative properties of watermelon
juice in the extender. Brzezinka-—
Slebodzinskaet al reported that vitamin E
reduces gluthathione against fatty acid
peroxidation in boar semen. Moreover,
cerollini et al. (2000) reported that alpha—
tocopherol in semen extender could help
reduce the fatty acid peroxidation in boar
semen.

Conclusion

The result showed that supplementation of
watermelon juice in semen extender had the
potential to reduce the oxidative stress in
post ejaculated boar semen over 48 hours of
observation during semen storage at 17°C.
Therefore, watermelon juice could be used
as an antioxidant in alternative to other
molecules such as vitamins E and C.
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