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Abstract

This study was designed in order to investigate and determine the effect of black current (Prunus
cerasus) extract on semen membrane and acrosome integrity of the rams. Twelve mature healthy
rams were used in this study aged between 2-3 years, kept in the animal farm of the College of
Veterinary Medicine, Al-Kufa University. Semen ejaculates was collected using electro-ejaculator
methods once weekly a total of 36 ejaculates were collected among the period of the study. The black
current (Prunus cerasus) extract was prepared by using maceration and added to the diluted semen in
five doses groups (0.25 gm/ml as G1, 0.5 gm/ml as G2, 1 gm/ml as G3, 2 gm/ml as G4, 4 gm/ml as
G5) and the positive control group left without any addition. The treatment samples were evaluated under
cooling for five consecutive days, the membrane integrity test was evaluated using hypo-osmotic
solution and acrosome integrity was analysis using semen smear stained with eosin—nigrosin stain. The
result showed that high concentration of aqueous plant extract give negative result as listed in G3, G4
ARowad dacteastu B Feh SonRYandy scauentiaily We Contluds Mattne 6T and’c of Bloek "
current extract (Prunus cerasus) should be used in chilling process as a part of artificial
insemination in sheep due to its protective effect of the membrane and acrosome integrity.
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Introduction: these are so susceptible to oxidative damage,
Reactive oxidative substances (ROS) are i.e. the endogenous antioxidant defense

produced during the processing of preservation

of spermatozoa that exert some physical and mechanism cannot recognize the sperm
chemical changes in the sperm membrane [1]. membrane from the Reactive Oxygen Species
Therefore, numerous research efforts have (ROS) during semen preservation [2]. The
evaluated the effect of a various synthetic and grade of ROS is increased considerably during
natural antioxidants on sperm. Antioxidants semen preservation [3]. ROS has a sturdy
are believed to neutralize the free radicals in oxidant effect, and can be produced in living
lipid chains by contributing a hydrogen atom cells during respiration [4], as well from dead
usually from a phenolic hydroxyl group which and phagocytic cells (5). Super oxide anion (O
converts phenolic groups into stable free 2), hydrogenperoxide (H202) and hydroxyl
radicals that do not initiate or propagate further radical (OH) are the factors that called ROS
lipid oxidation. The membrane of spermatozoa [6]. On the other hand, chilling procedure can
has high amount of unsaturated fatty acids, and be induced capacitation- like changes in ram

spermatozoa [7] due to ROS [3]. Lipid
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peroxidation (LPO) can be defined as an
important aspect of oxidation effect in sperm
[8], or LPO is a pathophysiological process can
occur due to diseases or stress conditions and
affecting the cellular components and their
function [9]. ROS can cause LPO processes in
spermatozoa, and reduce the life time of sperm
[10, 11]. Many antioxidants have been used to
alleviate or prevent ROS effects on sperm
function during and after chilling in almost
types of farm animals. For example, a-
tocopherol and Vitamin C to enhance equine
sperm quality [12,13], rosemary aqueous
extract to enhance buck frozen- thawed semen
[14], topmo and tempol which are superoxide
dismutase analogues on alpaca semen
cryopreservation [15],
butylatedhydroxytoluene (BHT) on buck
semen cryopreservation (16], and even diet
supplemented with antioxidants to promote the
quality of stallion semen cryopreservation
during winter [17]. There are limited studies on
the effect of medical plants extract as
antioxidant on spermatozoa quality during and
after cooling. One of well-known medicinal
plants is black currant (Prunus cerasus), it has
an excellent antioxidant activity [18, 19, 20
and 21] respectively, anti-inflammatory
activity [22] as well as anti-carcenogenic
activity [23].

Natural antioxidants are compounds that
are obtained from natural sources such as
herbs, seeds, vegetables, spices and fruits [24].
These natural antioxidants are often phenolic
compounds or vitamins that have an
appropriate molecular structure allowing them
to chemically scavenge free radicals [25]. In
plants, phenolic compounds have numerous
biological roles such as antioxidants, anti-
bacterial and anti-inflammatory [26].

It should be noted that there is no
research that was done before to study the
effect of black currant (Prunus cerasus).
Therefore, the present study is to investigate
and determine the effect of black currant
(Prunus cerasus) added to tris-based extender
on chilled of ram sperm membrane and
acrosome integrity.
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Materials and methods:

This study does not require ethical
approval according to the guidelines of the
College of Veterinary Medicine University of
Baghdad.

The extraction of plant was done in the
artificial insemination and theriogenology
laboratory, inside Veterinary Medicine
College, University of Kufa, Irag. The method
of choice for the aqueous extraction was done
by using maceration of the crude extracts, due
to its beneficial in extracting of the
thermolabile and thermostable components
[23]. The edible part of the black current Fruits
was separated manually from the seeds and
chopped into small pieces. The black current
plant 200 gram was treated with 300 ml of
water and mixed very well at room
temperature. The content of bottle then was
filtered through a Buchner filtration system
and the water was removed by exposure to 45
°C to evaporate the water [27]. The remaining
plant was treated again with water and the
process was repeated for twice times. The
extract was collected and stored in freeze -20C
for later use.

The extender (diluted semen and tris)
was divided into six aliquots dose of aqueous
plant extract as 0% (C), 0.25 mg/ml (G1),
0.5mg/ml (G2), 1 mg/ml (G3), 2 mg/ml (G4)
and 4 mg/ml (G5), the solution had normal pH
ranged between 6.8-7.2 and 425mOms
osmolarity at begin. The membrane integrity
test is to assess functional plasma membrane of
sperm [28] using hypo-osmotic solution (4.9
g/l sodium citrate, 9 g/l fructose and 100
mosm/kg). To do the test was mixed 10 pl
semen with 90 pl of hypo-osmotic solution at
37°C. 0.01 ml of mixture was placed on slide
and covered with cover slip under light
microscope a total 400 sperm was evaluated,
the sperm with swollen and coiled tail was
determined at 400x. While acrosome integrity
was investigated using semen smear stained
with eosin—nigrosin stain and examined under
a phase contrast microscope at 1000x
magnification oil immersion. A total of 200
sperm was tested for either detached or intact
acrosome.

Membrane and acrosomal integrity was
evaluated at day 1,2,3,4, and5.The extender
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was stored after preparation at -20 °C. The
extender was used in this study is a Tris- based
extender includes: (for 100 ml) LDL 8%, tris:
2.40 g, fructose: 1 g, citric acid: 1..50 g,
gentamycin 25 mg, penicillin 50000 1U, and D.
W. until 100 ml [8]. The extract was added to
the extender with different doses as mentioned
before and one group kept without adding the
extract as a control.

Samples of semen were collected from
12 mature ram aged between 2—3 years using
electro-ejaculator ~ method  (mini  tube;
Germany) every two weeks. Thirty-six
ejaculates of fresh semen were collected and
evaluated at 36 °C. Selected samples should be
>70% sperm motility and > 80% normal
morphology in order to be used in this study.
The extended semen groups were stored in a
refrigerator at 5 °C for five days. Sperm
membrane and acrosome integrity were
evaluated at 1, 2, 3, 4, and 5 days of chilling.

The statistical analysis was done using
ANOVA was used to determine the significant
differences among means at level of P<0.05.
Results:

As can be seen from the Figure (1) which
described that comparative of the sperm
membrane integrity between all treatment
groups and control. It was revealed that G2
group was better than all groups in the first
day. In contrast, other days of chilled semen
recorded that G1 superiority among all groups.
Furthermore, that was no significant different
between control, G1 and G2 in the first three
days in term of hypo-osmotic swelling test
(HOST). The result proved that high
concentration of agueous plant extract give
negative result as illustrated in G4 and G5 in
the all preservation days and additionally to G3
in 2nd, 3rd, 4th and 5th days.
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Figure 1. Different between means in 95% confidence intervals of Control and all treatment
groups in the 5 days of chilled semen in terms membrane integrity.

- G1 =0.25 mg/ml of dose of aqueous plant extract of Prunus cerasus

- G2 = 0.5 mg /ml of dose of aqueous plant extract of Prunus cerasus

- G3 =1 mg /ml of dose of agueous plant extract of Prunus cerasus

- G4 =2 mg /ml of dose of aqueous plant extract of Prunus cerasus

- G5 = 4m g /ml of dose of aqueous plant extract ofPrunus cerasus

- Cont = Positive control group; 0 mg (Prunus cerasus)
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According to Figure (2) the outcomes of
the result showed there
were no significant differences among
acrosomal integrity of treatment and control
groups at the first day of incubation, while that
was contrast significantly at low level which,
in spite of that, there was significant difference
since control at the 2"and 3"days and other

Acrosomal integrity day 1

treatment groups. While, in contrast the values
are very close to gather except the G4 and G5
in the last day of incubation. As found in the
figure (2) at 4™ day the value is very close
together while in the figure (2) at the 5""day of
incubation that showed the acrosomal integrity
decreased at highly significantly sequentially

Acrosomal integrity day 2
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Figure 2. Different between means in 95% confidence intervals of Control and all treatment groups
in the 5 days of chilled semen in terms acrosomal integrity.

- G1 = 0.25 mg/ml of dose of aqueous plant extract of Prunus cerasus

- G2 = 0.5 mg /ml of dose of aqueous plant extract of Prunus cerasus

- G3 =1 mg /ml of dose of aqueous plant extract of Prunus cerasus

- G4 =2 mg /ml of dose of aqueous plant extract of Prunus cerasus

- G5 =4m g /ml of dose of aqueous plant extract ofPrunus cerasus

- Cont = Positive control group; 0 mg (Prunus cerasus)
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Discussion:

In the present study result increased in
intact membranes of sperm in hypo-osmotic
test which it tends to increase chances of
pregnancy, this supports evidence from
previous observations [29] which storage with
gradually lowered extender pH impaired
sperm motility and decreased defect sperm
under hypo-osmotic condition test.

In the present study, higher
concentration addition of aqueous plant extract
of Prunus cerasuswas found to decrease the
quality of spermatozoa similar results were
also obtained where higher concentrations of
fructose [30], trehalose [31] and sucrose [32]
were shown to be toxic for spermatozoa of ram
and in the cattle bull as illustrated in the figure
2 since the HOST percentage of G3, G4 and
G5 group decreased significantly lower the G1,
G2 and control.

As desecrated previously the plasma
membranes of sperm get stress during sperm
preservation that might occur due to alter in the
asymmetry of the phospholipid bilayer and
changed the functional state of the sperm
membranes due to chilling temperature and
period of preservation [33].

Previous studies, that proved the
addition of natural antioxidant as natural honey
[34], garlic [34] and fish oil [36] was optimum
to obtain improved semen quality during
chilling and cryopreservation. Moreover,
researcher found the addition of Melatonin
[37] vitamins [38], cyclodextrins and
cholesterol [39] improve the semen parameters
including membrane integrity.

Generally, according to the present data
it was observed a stability of the acrosomal
integrity and absence of acrosome defect
through two mechanisms can be proposed for
protective mechanism one that it is
incorporated into the spermatozoal membrane
and increases the fluidity of membrane thus
protecting it. Alternatively, it prevents the
damaging activity of lipid peroxyl radicals by
converting them to hydroperoxides [33]. The
previous studies illustrated that accretion of
natural anti-oxidant to the semen extender
showed massive effects on the amounts of
reactive oxygen species (ROS), lipid
peroxidation and DNA injuries in frozen
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semen [40], while nonetheless that other
studies noted decreased in parameters that
extender contains no anti-oxidant [41]. It was
known that sperm membranes of mammalian
contain large quantities of poly-unsaturated
fatty acids thus; sperm membranes are strongly
sensitive to the oxidative [42]. Reactive
oxygen species are increased post-thawed of
semen compared to fresh or chilled semen
[43]. Which generation the level of H2O»
followed chilling could be decreased by
addition an anti-oxidant (catalase) to the semen
extender, therefore, the anti-oxidants levels are
not able to counteract the damaging effect of
reactive oxygen species of post-thawed semen.
It is well-known that the aquatic extract is
highly anti-oxidant effect [20] as Prunus
cerasusrich with poly-phenolic compounds
[44]. Which phenolic compounds can share to
anti-oxidant activity due to its properties to act
as hydrogen donors lead to reducing agents and
singlet oxygen quenchers [44, 45]. All
evidence supported our results obvious in
Figure (2). Also the season in Iraq had a
significant negative effect upon animal testis
specially the summer season which show the
lowest reproductive activity [46].

On other hand, the result in the 5"day
illustrated that were negative effect of addition
high concentration of aqueous plant extract of
Prunus cerasus at G2, G3, G4 and G5 which
did not improve semen quality was
concomitant with previous studies where high
concentration of disaccharide has been used to
limit their dosages effect on sperm quality, On
the other hand, [47] found that glucose
(69.38mM) was better than sucrose and
trehalose (33.04mM) supplementation but not
fructose (69.38mM).

Conclusion

The black currant (Prunus cerasus) extracts
had a remarkable effect on sperms membrane
and acrosome integrity of the rams on 0.25 and
0.5 gm/ml during cooling process with good
longevity effect, and it should be used in
artificial insemination programs of sheep.
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