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Abstract

This study aim was investigated the effect of different concentrations of omega 9, 6, 3 (2, 1, 0.5, 0%) on the quality of the rams semen after
freezing. The semen collected using the artificial vagina from four rams and evaluated, then semen samples were diluted using tris extender
containing egg yolk (10%) and DMSO (5%). The samples of semen were cooling at 4 °C gradually for 2 hours. Then transported to liquid
nitrogen vapor for 10 minutes and immersed in liquid nitrogen. After one month, the samples were thawed at 37 °C for 5 minutes. Then
evaluated the sperm motility, sperm plasmid membrane integrity, sperm mortality, sperm abnormality, sperm DNA fragmentation and sperm
mitochondrial apoptosis, (0.5 and 1%) of omega 9,6,3 recorded the highest percentage of movement and safety of the plasma membrane
compared to the other concentrations (43.20, 42.80%), respectively. No significantly differences were recorded (P > 0.05) between the
concentrations used in the study of dead, deformed and fragmented sperm (0.5%) had the lowest percentage of apoptosis of mitochondria
(66.80%), while no significant differences were found between the other concentrations. The results indicate that omega can be used for low

concentrations in semen extenders on cryopreservation conditions.
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Introduction

Sheep are important farm animals in Iraqi, so Sheep are
important farm animals, so improving their reproductive
performance is critical to increasing their numbers and thus
increasing their productivity (Al-Haboby et al., 2003). The
main problem faced by livestock projects in Iraq is the low
productivity of one head of sheep due to genetic factors,
spread of diseases, low level of management and care
provided to them (Yimer et al., 2014). Improved genital rams
efficiency is increased by increasing sperm able to reach the
fertilization site depending on the quality and quantity of
semen produced (Saacke et al, 1994). The process of
conservation of biomaterials at low temperatures is a
technique found to have a number of applications in the field
of medicine and biotechnology, and several types of cells and
tissues can be stored almost indefinitely in liquid nitrogen (-
196 m), back to the physiological nature of temperature
(Woods et al., 2004).The freezing of semen for the bulls has
been very successful in various countries of the world,
including Iraq, but this technique did not achieve the same
success for the rams, this may be due to the sperm rams
nature, characterized by high sensitivity to temperature
changes during freezing and thawing, high unsaturated fatty
acids and low cholesterol in sperm membrane (Salamon and
Maxwell 1995, Bansal and Bilaspuri 2011). The long-
acting unsaturated fatty acids form 60% of the plasma
membrane of the sperm, for its direct role in increasing the
pliability and elasticity of the plasma membrane, increasing
receptor effectiveness and increasing the hormonal regulation
of the cell, thereby improving cell efficiency (Poulos et al.,
1973; Calder, 2011).

The role of omega in sperm resistance for refrigeration
and storage is different (Castellano et al., 2010). In rabbits,
the association of dietary-3 fatty acids with vitamins E and C
enhancing quality of sperm during storage of semen
(Castellini et al., 2003). In buffalo, feeding sunflower oil or
sunflower seeds has improved the quality of sperm (Adeel et
al., 2009). In the other hand, the addition of fish oil to the

diet was not improve the quality of freezing pigs sperm
(Castellini et al., 2003). In addition, some recent experiments
have found no improvement in the quality of stored sperm
when adding poly unsaturated fatty acids to a diet for pigs
(Maldjian et al., 2005), rabbits (Gliozzi et al., 2009), and
horses (Grady et al., 2009). Also, supplemented swine semen
with ducoshexeneic acid (DHA) enriched egg yolk did not
increase sperm resistance to freezing (Wathes et al., 2007).
this study objective was to determine the possibility of
freezing the semen awassi rams by using different
concentrations of Omega 9.6.3 and its effect on the motility
and integrity membrane, dead and abnormal sperm,
mitochondrial apoptosis and DNA fragmentation of the
sperm ram after thawing.

Materials and Methods

This study was conducted in the Department of
Agricultural Research / Ministry of Agriculture in
cooperation with the Higher Institute of Infertility and
Reproductive Assisted Technologies, University of Nahrain
for the period from the beginning of April 2015 to the end of
June 2015. The experiment used 4 rams ranging between 2.5-
3 years and 75- 80 kg, semen samples were collected using
the sheep and goat artificial vagina (Badawy et al., 1975).

The semen samples were diluted with the Tris extender
and prepared extender was accorded to Evans and Maxwell
(Evans and Maxwell, 1987), with 5% egg yolk and 5%
dimethyl sulfoxide (DMSO) and 1: 1 dilution with the gear
dilution. And then complete the dilution by 1:10 Omega 9,
6,3concentrations were added (1.5, 1, 0.5, 0%) and egg yolk
and dimethyl sulfoxide, and then cooled samples and
transferred to the Institute of higher diagnosis of infertility
and assisted reproductive technologies using thermos Fill the
semen with Cryovial and leave it at 5 °C for one hour and
then transport it to the liquid nitrogen bath. The samples were
subjected to nitrogen vapor for 10 min in the nitrogen vapor
(-75 m) and then plunged in liquid nitrogen-196 m and left
for 1 month, than throwing process was accord by removing
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the cryovial from the liquid nitrogen, then the Cryovial was
placed in the water bath (Water bath) at 37 °C for 5 min to
evaluate the sperm motility, sperm plasmid membrane
integrity, sperm mortality, sperm abnormality, sperm DNA
fragmentation and sperm mitochondrial apoptosis.

The individual movement of the sperm after melting
was estimated by placing a diameter of thawed semen on a
warm slice at a temperature of 37 °C and measured at 400x
magnification (Graham and Maki-Laurila, 1970)

The Membrane Integrity (Membrane Integrity), which
is called the water test, has been estimated to estimate the
percentage of plasma membrane integrity based on what it
says (Lomeo and Giambersio, 1991). Sperm mortality% test
according by Swanson and Beardon (1951) DNA
fragmentation was estimated using the orange acardine dye
(Tejada et al., 1984). The programmed death of
mitochondrial apoptosis was tested according to Ying Chen
et al. (2001).

data were statistically analyzed using the Statistical
Analysis System, using full randomized design (CRD), and
differences between the means were measured using
Duncan's Multiple Range test (Duncan, 1955).

Results and Discussion

Adverse cooling and cryopreservation effects on quality
of semen have already been described (Castellini et al., 2003;
Maldjian et al., 2005.). In this study, also observed that
chilling and thawing leaded up to decrease in parameters of
sperm standards that included viability and motility. This
study results also revealed that the omega-3, 6 and 9 addition
Omega fatty acids to the semen dilator mitigated the harmful
effects of freezing and thawing processes on sperm quality as
assessed by mobility, viability, abnormality, membrane
integrity and Mitochondrial apoptosis.

In this study the results of effect of addition omega 3, 6,
9 to semen extender on sperm motility (%) showed in
(figurel) there were significantly increase (P<0.05) on sperm
motility (%) when addition omega 3, 6, 9 in concentrations
(0.5 and 1). While there were significantly decrease (P<0.05)
on sperm motility (%) when addition omega 3,6,9 in
concentrations O control group and group 2.

Figure (2) showing results of effect of addition omega
omega 3, 6, 9 to semen extender on sperm membrane
integrity (%) there were significantly increase on sperm
membrane integrity (%) when addition omega 3,6,9 in
concentrations (0.5 and 1). While there were significantly
decrease(P<0.05) on sperm membrane integrity (%) when
addition omega omega 3, 6, 9 in concentrations 0 control
group and 2.

Although both positive and negative actions for Omega
fatty acids are theoretically possible, their overall effects on
fertility are not fully understood. The effects of Omega fatty
acids on sperm quality appear to depend not only on the
Omega fatty acid type but also on their long-chain content
(Castellano et al., 2010). Furthermore, animal species and the
Omega fatty acids addition to a diet or extenders semen were
considered important factors in explaining the effects of
Omega fatty acids on sperm quality. The Holstein bulls
feeding using DHA improved the new semen standards, but
this amelioration was not noted in semen thawing (Castellano
et al., 2010).

Effect of omega 3,6,9 supplementation to semen extender on sperm parameters post cryopreservation

Effect of addition omega 3 to extender of semen on the
percentage of sperm mitochondrial apoptosis. Summarizing
in (figure 3) there were significantly decrease (P<0.05) on
sperm membrane integrity (%) when addition omega omega
3, 6, 9 in concentrations 0.5.

Addition omega omega 3, 6, 9 to extender noted non-
significant different (P>0.05) on the results of percentage of
sperm mortality (figure 4).

Percentage of sperm abnormality presented non-
significant different (P>0.05)when comparing between
control group with the other treatments (figure 5).

Addition omega omega 3, 6, 9 to extender observed
non-significant different (P>0.05) on the results of
percentage of sperm DNA fragmentation (figure 6).

The addition of fish oil as a source of omega-3 fatty
acid for pig feeding has not affected the purity of the frozen
sperm (Castellano et al, 2010). while, the addition of omega-
3 to the diet noted significant improvement in sperm motility
and integrity of sperm membrane in pigs (Aksoy et al., 2006;
Am-in et al., 2011).

furthermore, Previous studies have noted that there is a
significant negative correlation between omega-6/omega-3
ratios and motility of sperm and sperm abnormality. In fact,
sterile men have a high content of omega-6 fatty acids in
semen (Aksoy et al., 2006). Omega-6 fatty acids higher level
reduce semen concentration, motility% and abnormality%. A
diet that contains omega-3 and omega-6 acids may alter the
levels of unsaturated fatty acids in semen by omega-fatty
acids transferring to the membrane of sperm (Safarinejad et
al., 2010).

These fatty acids increase the of the sperm membrane
fluidity in the semen and are responsible for increasing the
resistance of the cooling semen. Unsaturated fatty effect on
other physical properties does not, such as permeability,
temperature, which can occur when a change in the
phosphorus phase of the membrane (Safarinejad et al.,
2010.). However, omega fatty acids also attack reactive
oxygen species that initiate a chain of lipid oxidation and
seriously threaten the functional integrity of sperm. Research
has shown that antioxidants in extracellular vitamin E serum
have the potential to reverse the negative effect of omega
supplements (Wathes et al., 2007).
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Fig. 1 : Effect of addition omega 3 to extender of semen on the
percentage of sperm motility.

Different letters significant differences (P< 0.05).
Similar letters no significant differences (P >0.05).
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Fig. 2 : Effect of addition omega 3 to extender of semen on the
percentage of sperm membrane Integrity.
Different letters significant differences (P< 0.05).
Similar letters no significant differences (P >0.05).
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Fig. 3 : Effect of addition omega 3 to extender of semen on the
percentage of sperm mitochondrial apoptosis.
Different letters significant differences (P< 0.05).
Similar letters no significant differences (P >0.05).
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Fig. 4 : Effect of addition omega 3 to extender of semen on the
percentage of sperm mortality.
Different letters significant differences (P< 0.05)..
Similar letters no significant differences (P >0.05).
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Fig. 5 : Effect of addition omega 3 to extender of semen on the
percentage of sperm abnormality.
Different letters significant differences (P< 0.05).
Similar letters no significant differences (P >0.05).
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Fig. 6 : Effect of addition omega 3 to extender of semen on the
percentage of sperm DNAfragmentation.

Different letters significant differences (P< 0.05).
Similar letters no significant differences (P >0.05).
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