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ABSTRACT

This study was conducted to investigate the effect of swim-up and glass wool as sperm separation
techniques with adding vitamin E and superoxide dismutase (SOD) to Tris extender on improving
some post-cryopreserved semen quality for Holstein bulls. Low and good of semen were extended
using Tris extender. Good semen quality (GSQ) was divided into 3 groups (L1; Tris extender, L2; 2
mM vitamin E, L3; 200 IU SOD) Low semen quality (LSQ) was divided into two main groups, and
subdivided into 3 sub-groups (L4; Tris extender, L5; 2 mM vitamin E, L6; 200 IU SOD). In the second
main group, swim-up and glass wool techniques were used with adding vitamin E and SOD and
subdivided into 3 sub-groups with each technique, and referred to L7, L8 and L9 for swim-up
technique and L10, L11 and L12 for glass wool technique. Improving sperms’ cell motility and live
sperm and reducing total sperms’ abnormalities percentages of low semen quality were noticed using
swim-up and glass wool techniques were used with adding vitamin E and SOD. In conclusion, glass
wool filtration separates out dead, abnormal and immotile sperm cells, a good sperm harvested by this
technique.
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INTRODUCTION

The enhancement in quality of semen is
crucial aspect for maximum utilization of
genetically-superior sub-fertile sire, for the
reason of age and/or non-specific factors like
thermal stress, transport and vaccination stress
during their dynamic life show a low-grade
semen quality than previously (49). In lIraq,
increasing quantities of poor-quality semen
from genetically-superior bulls used in
artificial insemination (Al) center, at moderate
season (October and November) in particular
(5), is a big burden and of economic loss,
namely, $ 3-4 per bull per day (personal
communication). These will negatively reflect
in low conception rates of cattle herds as well
as to decrease in their breeder income (8).
Using of semen separation techniques for
invitro fertilization (IVF) processes became an
important routine work for yielding a higher
number of motile and morphologically normal
spermatozoa that would be successfully used
for long-term cryopreservation processes (62).
The basic presupposition of any sperm
preparation technique is to (a) eliminate any
factors detrimental to fertilization, (b) to block
factors such as prostaglandins that would
otherwise cause uterine contractions, (c) to
increase sperm concentration, motility and (d)
to form sperm capacitation. This is to be
achieved by separating the seminal plasma
from spermatozoa in a rapid and efficient
fashion (32). Swim-up technique is based on
migration of motile sperm from the bottom to
the top fraction of the media, which separates
motile sperms from the non-motile sperm and
debris, as it is based on the ability of sperm to
swim into the culture medium. This method
may be performed by layering the culture
medium directly over the semen, or layering
the culture medium over the pellet, which is
obtained after the centrifugation of the sample
(57). This technique is an easy reliable and
effective sperm processing method for
insemination purposes, and an increased sperm
count, motility and pregnancy rate were
obtained after the swim up procedure in
human (35). Moreover, Risopatrén, (49) found
63.20 % of bull's live sperm with intact plasma
membrane using swim up technique. Glass
wool filtration is a low-cost, simple, and
highly  effective  procedure to  select
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functionally competent sperm for reproductive
technologies in the bull, which may be useful
for other domestic and farm animals, as well
as for endangered species (11, 14). Greater
sperm's cell individual motility and plasma
membrane integrity percentages of post-
thawed bull's semen samples noticed as
compared with the control group using glass
wool technique (36). The continuous releasing
of reactive oxygen species (ROS) from
abnormal and immature sperms, as well as

those produced from freezing-thawing
processes is often accompanied by low
concentrations of antioxidants in seminal

plasma and semen extenders. That would
consequently lead to deleterious effects of
oxidative stress on spermatozoa (59). vitamin
E is a fat-soluble compound and also known as
a-tocopherol (61). It acts as most effective
non-enzymatic antioxidants due to its ability to
inhibit free radicals). Overwhelming results of
improved post-cryopreserved (PC) semen
quality of Holstein bulls were obtained by
adding vitamin E to Tris extender (2, 3, 7, 23).
On the other hand, superoxide dismutase
(SOD) is an antioxidant that catalyzes
dismutation of superoxide into oxygen and
hydrogen peroxide. It scavenges both
extracellular and intracellular superoxide anion
and prevents lipid peroxidation of the plasma
membrane (19). A good result of cooled (12)
and cryopreserved (41) semen characteristics
of bulls were got with adding SOD to semen
extenders. The comparison among the above-
mentioned semen separation techniques with
adding vitamin E or SOD and their effects on
low-quality semen characteristics of Holstein
bulls were not previously investigated either in
Iraq or in the world. Therefore, this study was
undertaken to investigate the effect of using
swim-up and glass wool techniques with
adding vitamin E or SOD to separated, low
and good-quality semen on improving post-
cryopreserved sperm’s cell individual motility,
live sperm and sperm’s abnormality
percentages pertaining to low semen quality of
Holstein bulls. This study was aimed the effect
of using swim-up and glass wool techniques
with addition of vitamin E or SOD to
separated, low and good- quality semen on PC
sperm characteristics of Holstein bulls.
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MATERIALS AND METHODS

This study was undertaken at the Department
of Artificial Insemination pertaining to the
Directorate of Animal Resource, Ministry of
Agriculture, Abu-Ghraib, Baghdad, during the
period from February, 2018 to May 2019 using
twelve Holstein bulls. Both low fresh semen
(sperm’s cell individual motility less than 40%)
from nine bulls and good fresh semen quality
from three bulls were collected via artificial

vagina at two ejaculates\ bull /week.
Determination of ejaculate volume was done
using  graduate  tube, while, sperm

concentration was calculated using Neubauer
Haemocytometer Counting Chamber (50). The
sperm's cell individual motility percentage for
all treatments at 5°C cooling, 96 hrs., 3- and 6-
mon. post-cryopreservation; PC months was
estimated according to Walton (59). Live
sperm percentage was estimated based on
Swanson (54) method. Abnormal sperm
percentage was determined according to the
methods described by (29) using eosin-
nigrosin staining technique with similar slide
for live sperm estimation. Swim-up technique
as described by (44). Parameters were assessed
at four preservation periods (cooling, 96 hrs.,3
and 6-months post-cryopreservation; PC).
Statistical analyses

The statistical computation was performed
using SAS program (52) based on study on
completely randomized deign (CRD) to study
the effect of different factors on the studies
characteristics.  Means  with  significant
differences were compared using Duncan
multiple range test (21).

RESULTS AND DISCUSSION Sperm’s cell
individual motility percentage

All groups were superior (P<0.0001) in
sperm's cell motility percentage (49.29+3.69-
68.75+1.25%) as compared with the L4 group
(35.00+3.09%) at cooling period (Table 1).
Furthermore, Non-significant differences were
observed among L1, L2, L3, L5, L8, L9, L10,
L11, and L12 groups in sperm's cell motility
percentage at cooling period (Table 1). Highly
significant (P<0.0001) differences were
showed in sperm's cell motility among groups
after 96 hrs. PC period (Table 1). The L3
group recorded highest percentage of sperm's
cell motility (63.75£1.25 %) and the L4 group
was the lowest ((30.71£3.10 %; Table 1). Non-
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significant differences were observed among
L1, L2, L3, L8, L9, L11 and L12 groups and
also among L1, L2, L5, L8, L9, L10, L11,
andL12 groups at 96 hrs. PC period (Table 1).
On the other hand, all groups demonstrated
greater (P<0.0001) sperm's cell motility
percentages (42.14+3.43- 58.75+1.25%) as
compared with the L4 group (30.00+3.93 %),
3-month PC period (Table 1). Moreover, non-
significant differences were noticed among all
good semen quality groups (L1, L2, and L3),
glass wool separation technique groups (L10,
L11, and L12) and L5 group for similar trait
and period (Table 1). Furthermore, the
differences among L1, L9, L10, L11, and L12
groups lacked significance (Table 1). The
results revealed greatest (P<0.0001) sperm’s
cell motility percentage in all groups in
comparison with L4 group, 6 months PC for
(Table 1). On the other hands, non-obvious
differences were showed among L1, L2, L3,
L10, L11, L12 groups, among L5, L6, L7, L8,
L9, L10, L11, as well as L12 group for similar
trait and period (Table 1). Non-significant
differences were observed at different
preservation periods in L1, L2, L4, L6, L7, L9,
and L11 groups (Table 1). Greater sperm’s cell
motility percentages were recorded at cooling
period (P<0.005 and P<0.03) in comparison
with 3 and 6™ month PC periods within L3,
18, and L10 groups (Table 1). On the other
hands, non- significant differences were
observed among all PC periods within L3, L8,
and L10 groups (Table 1). The sperm's cell
motility percentages were increased at cooling
period as compared with 6" month’s PC
period in L5, and L9 groups (Table 1).
Moreover, non-significant differences were
noticed among all PC periods in L5 and L9
groups (Table 1). The cooling period was
recorded more (P<0.0001) sperm's cell
motility percentage in comparison with all PC
periods in L12 group (Table 1). The sperm's
cell motility percentage was increased at 96
hrs. in comparison with the 3", and 6" months
PC period in L12 group (Table 1). The sperm's
cell motility percentage in the L2 group (good
semen quality plus vitamin E) did not differ
with the L1 group (Good semen quality) at
cooling period. These results were inconsistent
with (7) finding, who found higher (P<0.01)
sperm's cell motility percentage when adding
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0.2 mM vitamin E to Tris extender
(54.29£2.02 %) as compared with control
group (Tris extender, 45.71+3.680 %) at
cooling period in Holstein bull’s semen. Also
(51) was disagreed with the current results
who figure out higher (P<0.05) sperm motility
in 0.2 mM vitamin group (63.33+1.02%) than
Tris group (55.83+£1.04%) at cooling period in
Beetal bucks. Our results were also disagreed
with (2), who illustrated greater (P<0.01)
sperm’s cell motility percentage of Holstein
bulls, in 0.2 mM vitamin E group (54.29+2.02
%) as compared with control group (Tris
extender, 45.71+3.68 %) at cooling period.
The current results revealed non- significant
differences between L1 and L2 groups at
different PC periods. These findings were
consistent with those reported by (13), who
didn’t find significance differences for sperm
motility between vitamin E group (0.1 mM,
56.98+0.05 %) and control group (45.86+0.18
%) at PC period for buffalo bull’s semen. Our
results were also agreed with results of (7, 30)
who didn’t find significance differences at PC
periods in Holstein and Simmental bulls, while
it disagreed with (2, 34) results who found a
higher (P<0.05) sperm motility when added
vitamin E to the extender as compared with
control group at PC periods. The superiority of
vitamin E groups with or without sperm
separation techniques as compared with L4
(negative control group) may return to the role
of vitamin E as potential antioxidant. Vitamin
E is the first line of defense against lipid
peroxidation and it is important for normal
function and immune cells (45). Vitamin E has
a positive role in improving semen quality via
protecting testicular cell membrane and
mitochondria from antioxidant abilities (61).
The vitamin E protects the cell membrane of
sperm cell from damages of ROS through a
chain-breaking antioxidant to inhibit the
propagation step (17, 26, 60). The vitamin E
donates its phenolic hydrogen atom to a
peroxyl radical and converts it to a
hydroperoxide. The L3 group illustrated non-
significant differences with L1 group at all PC
periods. These results were concurrent with
(12, 46) findings and disagreed with Murtaza
(42) who found that sperm's cell motility
percentage was decreased when added 200 1U
SOD to Tris extender (45.00+0.408%) as
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compared with control group (Tris extender) in
Sahiwal bull semen. Daghigh and Griveau (18,
28) pointed out that SOD resulted in higher
motility of epididymal bull sperm post
cryopreservation, these results was
disagreement with our result. The adding of
SOD to semen extender with good or bad
quality semen, swim-up and glass wool sperm
separation had improved of motility at
different preservation periods (Table 1). The
SOD considers very importance of defense
strategy against oxidative stress. The testes
contain not only the conventional
mitochondrial (Fe/Mn) and cytosolic (Cu/Zn)
forms of SOD, but also feature an unusual
form of extracellular SOD, (SOD-Ex) which is
produced by both Sertoli and germ cells,
particularly the former. The SOD scavenges
both intracellular and extracellular superoxide
anion and prevents lipid peroxidation of the
plasma membrane (19, 46). Membrane of
mammalian sperm has high poly unsaturated
fatty acids. Poly unsaturated fatty acids make a
sperm very susceptible to lipid peroxidation,
which occurs as a result of the oxidation of the
membrane lipids by partially reduced oxygen
molecules, such as hydrogen peroxide,
hydroxyl radicals, and superoxide (12,46).
Lipid peroxidation of the sperm membrane
leads to the deterioration of sperm function
due to the attacks by reactive oxygen species,
altered sperm membrane integrity, motility,
and damage to sperm DNA and fertility
through oxidative stress and the production of
cytotoxic aldehydes (28, 50). The levels of
antioxidant decreased during the preservation
process by dilution of semen with extender
and excessive generation of reactive oxygen
species molecules (51). Natural and synthetic
antioxidant systems have been described as a
defense functioning mechanism against lipid
peroxidation in semen (2, 3, 4, 22, 24, 39, 40,
46). The lowest motility percentage in the L4
group (Bad semen quality) may due to
decrease level of antioxidants like SOD,
catalase, glutathione peroxidase vitamin C,
E...etc. reduced quantity of seminal SOD
results in poor quality of semen as well as
reproductive functions (65). This was evident
in the current study when adding SOD or
vitamin E to semen extender with and without
sperm separation technique, the sperm motility
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was efficiently improved (Table 1). Our results
were improved sperm’s cell motility
percentage by using swim-up and glass wool
sperm separation techniques. These results
were agreed with the previous results of (6, 10,
27, 31, 36, 38, 56) in frozen thawed cattle bull,
buffalo bull, fresh ram semen, and fresh

human semen. The current results were also
agreed with (1) finding who found a reduction
in total abnormalities percentage between
swim-up filtration and control group
(73.0+2.49 vs. 56.50+1.50%) of frozen thawed
buffalo bull semen.

Table 1. Effect of swim-up and glass wool separation techniques and adding of superoxide
dismutase or vitamin E to semen extender on post-cryopreserved (PC) sperm’s cell motility

percentage of Holstein bulls semen (Mean+SE).

Period Cooling 96 hrs. 3 months 6 months Level of
5°C PC PC PC Significance
Groups

L1 57.14+2.64 bcd 55.71+2.02 abc 55.42+2.12 abc 55.00+1.54 a N.S.
A A A A

L2 61.00+5.05 abc 60.00+5.00 ab 56.67 +4.41 ab 55.67+4.39 a N.S.
A A A A

L3 68.75+1.25 a 63.75+1.25 a 58.75+1.25 a 57.50+3.23 a P<0.005
A AB B B

L4 35.00+3.09 e 30.71+3.10 e 30.00+3.93 ¢ 30.00+3.87 ¢ N.S.
A A A A

L5 53.57+2.83 bed 50.00+2.18 bed 47.1442.86 abcd 42.864+2.40 b P<0.04
A AB AB B

L6 50.00+2.67 cd 46.43+2.37 cd 44.2943.52 cd 40.00£3.27 bc N.S.
A A A A

L7 49.29+3.69d 43.57+3.73d 42.14+3.43d 41.43£357 b N.S.
A A A A

L8 57.89+1.84 bed 52.86+2.14 abcd 43.57+4.74d 43.504+4.84 b P<0.02
A AB B B

L9 57.87+3.76 bcd 52.85+4.06 abcd 45.71+4.56 bed 4357+£3.89 b N.S.
A AB AB B

L10 59.294+2.97 abcd 50.71+3.10 bed 47.1442.86 abcd 46.43+2.61 ab P<0.03
A AB B B

L11 62.14+2.40 ab 55.00+3.78 abc 50.71+3.69 abcd 50.00+3.45 ab N.S.
A A A A

L12 68.57+1.80 a 57.86+2.14 ab 47.86+1.01 abcd 46.43+0.92 ab P<0.0001
A B C C

Level of P<0.0001 P<0.0001 P<0.0001 P<0.0001
Significance

Means with small superscripts within each column indicated significant differences among groups and large superscripts
within each row indicated significant differences among periods; N.S.= no significant; L1= Good Semen Quality (GSQ) + Tris
extender; L2= GSQ + Tris extender + 2 mM vitamin E; L3= GSQ + Tris extender + 200 1U SOD; L4= Low Semen Quality
(LSQ) + Tris extender; L5= LSQ + Tris extender + 2 mM vit. E; L6= LSQ + Tris extender + 200 IU SOD; L7= SU Semen
tech.+Tris extender; L8= SU Semen tech.+ Tris extender + 2 mM vit. E; L9= SU Semen tech.+Tris extender + 200 IU SOD;
L10= GW Semen tech.+ Tris extender; L11= GW Semen tech.+ Tris extender + 2mMvit. E, L12= GW Semen tech.+Tris

extender + 200 1U SOD.

Live sperm percentage

Higher (P<0.0001) live sperm percentage were
observed in good quality semen groups (L1-
L3) and glass wool separation groups (L10-
L12) as compared with the low semen quality
groups (L4-L6), and swim-up separation
groups (L7, and L9) at the cooling period
(Table 2). Non- significant differences in live
sperm percentage were noticed at the cooling
among L1-L3 and L10-L12 groups, among
L4-L9 groups and also among L8, and L10-
L12 groups (Table 2). The live sperm
percentage were greater (P<0.0001) in L1-L3
and L8- L12 groups in comparison with L4-L7
groups at 96 hrs. PC period (Table 2). The
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highest live sperm percentage was showed in
L2 group (85.00£2.00) and lesser in L4-L7
(62.07£2.76-63.14+1.71%) at 96 hrs. PC
period (Table 2). They were no significant
differences in live sperm percentage among
the L1-L3, L10, and the L12 groups, an among
the L4-L9 groups and also among the L1 and
the L8-L11 groups at 96 hrs. PC period (Table
2). There were significant differences
(P<0.0001) in live sperm percentages among
groups. The L2 was recorded highest live
sperm  (82.25+0.75%), while the L4
(58.36+1.59%) group was lowest at 3" PC
period (Table 2). Non- significant differences
were observed among good quality groups
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(L1-L3), among L1, L3, and glass wool
separation groups (L10-L12) at 3" months PC
period (Table 2). The L5-L9 groups exhibited
non- significance differences in live sperm
percentage as well as among low quality
groups (L4-L6) at 3" months PC period (Table
2). The L1-L3 (76.29+1.72-81.25+3.25%)
groups revealed higher (P<0.0001) than L4-L9
groups  (56.50+2.33-64.93+3.67%) at 6"
months PC period (Table 2). Furthermore, the
L10-L12 groups exhibited  significant
differences (P<0.0001) in comparison with the
L4-L7 groups at 6th months PC period (Table
2). On the other hand, non- significant was
noticed among the L1, L3, and the L10-L12
groups as well among L4-L9 at 6™ PC period
(Table 2). The cooling period exhibited higher
(P<0.005) percentage of live sperm as
compared with the other PC periods in L1, L5-
L8, and L11 groups (Table 2). On the other
hand, non- significant differences were noticed
among all PC periods (Table 2). Non-
significant differences in were showed among
all preservation within L2 and L4 groups
(Table 2). The cooling period exhibited higher
(P<0.01) percentage of live sperm as
compared with 3™ and 6™ months PC periods
in L3 and L9 groups (Table 2). Furthermore,
non-significant differences were observed
among all PC periods for similar trait and
groups (Table 2). Higher (P<0.0001)
percentage was recorded at the cooling period
as compared with 96 hrs., 3", and 6™ months
PC periods in L12 group (Table 2). The 96 hrs.
exhibited greater live sperm (%) in comparison
with the 3" and 6™ months PC periods in L12
group (Table 2). The results revealed non-
significant differences between L1 and L2
groups at different preservation periods (Table
2). These results were consistent with previous
studies (2, 7, 30, 51) in bull and buck. The
current results were disagreed with (30) who
found higher (P<0.05) live sperm percentage
in vitamin E groups (0.134 and 0.268
mg/100ml) as compared with the control group
(Tris extender). Results demonstrated non-
significant differences among vitamin E
groups (L8 and L11) as compared with swim-
up (L7) and glass wool (L10) groups at
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different preservation periods (Table 2). This
may return to the insufficient amount of
vitamin E as antioxidants to scavenge the
reactive oxygen species (ROS) and significant
improvement of all semen characteristics. This
confirmed the current results that all vitamin E
groups (L2, L5, L8, and L11) were
numerically higher than similar Tris groups
(L1, L4, L7, and L10). The moderate level of
ROS as hydrogen peroxide had no effect on
the live sperms but inhibit the sperms motility
through reducing the amount of ATP and
phosphorylation of protein in exoneme (63).

Many studies recommended using the
synergistic  or  combined  antioxidants
(Synthetics or natural antioxidants) for

reducing ROS and to improve semen quality at
cooling and PC periods (2, 3, 7, 22, 24, 40,
43). The differences in the live sperm
percentages lacked significance between the
SOD (L3) and the positive (L1) groups at
different preservation periods (Table 2). These
results were consistent with previous study
(46), who didn’t find significant differences in
live sperm percentage between SOD (150 1U)
and control group (Tris extender) at cooling of
Mithun (Bos frontalis) bull semen. This may
return to insufficient amount of SOD as
mentioned above. The above results clarified
that non-significant differences (Numerical
improvement) in live sperm percentage among
swim-up groups (L7-L9) as compared with a
negative control group (L4) at different
preservation periods (Table 2). The current
results illustrated a higher (P<0.0001) live
sperm percentage in glass wool separation
technique groups (L10-L12) as compared with
low semen quality groups (L4-L6) at different
preservation periods (Table 2). These results
coincided with (58) findings who showed a
higher (P<0.01) live sperm percentage in glass
wool filtration (83.68+1.31%) than the
unfiltered group (70.78+1.96%) for fresh
crossbred bull semen. The present results
revealed no significant in live sperm
percentage for glass wool separation technique
groups (L10-L12) in comparison with good
semen quality groups (L1-L3) at different
preservation periods (Table 2).
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Table 2. Effect of swim-up and glass wool separation techniques and adding of superoxide
dismutase or vitamin E to semen extender on post-cryopreserved (PC) live sperm (%) of

Holstein bulls semen (Mean+SE).

Period Cooling 96 hrs 3 months 6 months Level of
5°C PC PC PC Significance
Groups
L1 88.43+1.17 a 79.64+0.90abc 77.07+£1.56 ab 76.29+1.72 ab P<0.0001
A B B B
L2 90.50+3.50 a 85.00+2.00 a 82.25+0.75 a 81.25+3.25a N.S.
A A A A
L3 89.63+2.11 a 83.50+1.90 ab 78.38+2.63 ab 76.88+1.52 ab P<0.004
A AB B B
L4 77.29+2.32 ¢ 62.21+1.62 d 58.36+1.59 f 56.50+2.33 e N.S.
A A A A
L5 77.50+2.55 ¢ 63.14+1.71d 60.71+2.11 ef 59.36+2.03 e P<0.0001
A B B B
L6 78.00+2.06 ¢ 62.71+2.02 d 60.36+1.60 ef 58.71+1.03 e P<0.0001
A B B B
L7 77.07+£1.93 ¢ 62.07+2.76 d 68.71+2.74 cde 58.00+2.93 e P<0.0001
A B B B
L8 79.64+2.81 bc 72.00£2.81 ¢ 68.00+3.85 cde 64.93+3.67cde P<0.003
A B B B
L9 79.29+£3.18 ¢ 72.79+3.87 ¢ 65.71£3.59 def 63.43+2.57 de P<0.01
A AB B B
L10 86.93+1.90 ab 79.36+1.48abc 75.79+1.56 abc 71.64+1.45bcd P<0.0001
A B BC c
L11 87.14+2.57 ab 76.79+2.61 bc 73.50+2.87 bed 73.21+3.16 bc P<0.005
A B B B
L12 87.29+1.53 ab 81.21£1.75 ab 72.57+£2.13 bed 70.29+1.84bcd P<0.0001
A B Cc Cc
Level of P<0.0001 P<0.0001 P<0.0001 P<0.0001
Significance

Means with small superscripts within each column indicated significant differences among groups and large superscripts
within each row indicated significant differences among periods; N.S.= no significant; L1= Good Semen Quality (GSQ) + Tris
extender; L2= GSQ + Tris extender + 2 mM vitamin E; L3= GSQ + Tris extender + 200 IU SOD; L4= Low Semen Quality
(LSQ) + Tris extender; L5= LSQ + Tris extender + 2 mM vit. E; L6= LSQ + Tris extender + 200 IU SOD; L7= SU Semen
tech.+Tris extender; L8= SU Semen tech.+ Tris extender + 2 mM vit. E; L9= SU Semen tech.+Tris extender + 200 IU SOD;
L10= GW Semen tech.+ Tris extender; L11= GW Semen tech.+ Tris extender + 2mMvit. E, L12= GW Semen tech.+Tris

extender + 200 1U SOD.

Total abnormalities percentages

The results of total abnormalities percentages
for Holstein bull’s semen revealed significant
differences (P<0.0001) among all groups at
cooling (Table 3). The L2 group recorded
lowest percentages of total abnormalities
(1.50+0.50%) at cooling (Table 3). The L4
(13.21+2.06%) and L6 (13.93+1.21%) groups
exhibited higher total abnormalities at cooling
(Table 3). Non- significant differences
(P<0.0001) were observed in total
abnormalities percentages among L1, L2, and
L7-L11 as well among L1 and L7-L12 also
among L3, L5, and L12 at cooling (Table 3).
The L2 (4.75£0.75%), L11 (4.30+0.34%), L8
(4.93+0.41%) and L10 (6.06+£0.66%) groups
had lesser (P<0.0001) total abnormalities at 96
hrs. PC period (Table 3). The L4 group
(21.79+2.46%)  showed greater  total
abnormalities at 96 hrs. PC period (Table 3).
Non- significant differences (P<0.0001)
among L1-L2 and L7-L12 groups at 96 hrs.
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PC period (Table 3). The L1-L2 and L7-L12
groups demonstrated lower (P<0.0001) total
abnormalities percentages as compared with
L4-L6 groups at 3" months PC period (Table
3). Non-significant differences (P<0.0001)
were noticed among L1-L2 and L7-L12 groups
as well among L4-L6 groups at 3 months PC
period (Table 3). The total abnormalities
percentage was significantly (P<0.0001)
decreased in L1, L2, and L7-L112 groups as
compared with L4-L6 at 6™ month PC period
(Table 3). The differences among L1-L2, L7-
L8, and L10-L12 groups lacked significance at
6" month PC period (Table 3). Non-
significant differences were observed among
L3, L7and L9 and L12 groups as well among
L3, L5, and L9 groups at 6™ month PC period
(Table 3). No significant differences were
illustrated between L2 (2 mM vitamin E) and
L1 (Good quality, Tris extender) groups at all
preservation periods. These results were in line
with (25) who didn’t find significant
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differences in total abnormalities percentage
between control group (Tris extender) and
vitamin E group (0.2 mM vitamin E) at
different preservation periods. Also, the
current results were concurrent with (30) who
didn’t found significant differences in total
abnormalities percentages between control
group (Tris extender) and vitamin E group
(0.402 gm/100 ml vitamin E) at PC period in
Simmental bull semen The adding of vitamin
E to semen extender would provide protection
to cell membrane from free radicals, so that it
would reduce the possibility of damages
leading to sperm cell abnormality and
mortality (30). The L3 group (200 IU SOD,
good semen quality) exhibited higher
percentage of total abnormalities as compared
with the L1 group (Tris extender, good semen
quality). However, they both remain within the
normal acceptable sperm  abnormalities
percentages (< 20%). The SOD is an important
antioxidant enzyme which rapidly catalyzes
the dismutation of superoxide anion (O ) and
thus, acts as a first line antioxidant defense
(20). The priority of antioxidants is to protect
the genetic material in the nucleus (DNA)
from free radical damage (9). The adding of
SOD to low quality semen groups (with or
without sperm separation techniques) was
decreased total abnormalities as compared
with L4 group. SOD, in sperm cells is able to
react with many reactive oxygen species
directly for protecting mammalian cells
against oxidative stress (15), and hence
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maintaining viability, normal morphology and
sperm motility. Further, SOD, a permeating
cryoprotectant, acts as an antioxidant and
causes membrane lipid and  protein
rearrangement, which results in increased
membrane fluidity, more dehydration at lower
temperatures  preservation (-196°C), and
therefore increased ability of sperm to survive
during this preservation (33). The results
demonstrated a reduction in total abnormalities
at all preservation periods by using swim-up
sperm separation techniques (Table 3). The
current results were agreed with (1) finding
who found a reduction in total abnormalities
percentage between swim-up filtration and
control group (8.80+0.57 vs. 18.80+1.94%) of
buffalo bull semen. The present results of total
abnormalities percentage by glass wool
separation technique were consistent with
Vyas (58) finding. The present results of total
abnormalities percentage by swim-up and

glass wool separation techniques were
reduction as compared with L4 group
(negative control) and no  significant

differences with L1 group. A reduction in the
percentages of total abnormalities is regarded
as normal response for sperm activity and
morphology after removal of seminal plasma,
since it contains dead and abnormal sperms,
leukocytes, epithelial cells, debris and
microbial contamination that produce many
oxygen radicals that negatively influence the
sperm functions (16).
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Table 3. Effect of swim-up and glass wool separation techniques and adding of superoxide
dismutase or vitamin E to semen extender on post-cryopreserved (PC) total abnormalities
percentages of Holstein bulls (MeanzSE).

Period Cooling 96 hrs. 3 months 6 months Level of
5°C PC PC PC Significance
Groups

L1 3.21+0.55cde 7.22+0.89 cd 7.57+1.28 de 8.71+£1.29 e P<0.007
B A A A

L2 1.50+0.50 e 4.75+0.75 d 7.67+2.96 de 8.67+2.60 e N.S.
A A A A

L3 6.63+1.14 bc 10.25+1.38 ¢ 13.50+1.19 bc 15.50+3.52 cd P<0.04
B AB A A

L4 13.214+2.06 a 21.79+2.46 a 22.14+2.90 a 24.57+2.39 a P<0.02
B A A A

L5 8.64+1.60 b 15.65+1.31 b 17.43+0.88 ab 17.22+1.69 bc P<0.0003
B A A A

L6 13.93+1.21 a 16.22+0.99 b 19.59+1.02 ab 21.01£1.09 ab P<0.0005
B B A A

L7 4.43+0.61cde 7.21+£0.83 cd 8.43+0.72 de 9.57+0.78 de P<0.0004
C B AB A

L8 2.5740.40 de 4.93+0.41d 6.28+0.53 e 7.78£0.31e P<0.0001
D C B A

L9 4.57+0.47cde 8.14+0.78 cd 11.79+1.51 cd 13.65+1.70 cd P<0.0001
B B A A

L10 2.50+0.18 de 6.06+0.66 d 7.54+0.53 e 8.57+0.84 ¢ P<0.0001
C B AB A

L11 2.2240.19 de 4.30+0.34d 5.31+0.43 de 6.27+0.68 e P<0.0001
C B AB A

L12 5.32+0.35 bcd 7.28+0.43 cd 9.45+0.66 de 10.58+0.90 de P<0.0001
C B A A

Level of P<0.0001 P<0.0001 P<0.0001 P<0.0001
Significance

Means with small superscripts within each
column indicated significant differences
among groups and large superscripts within
each row indicated significant differences
among periods; N.S.= no significant; L1=
Good Semen Quality (GSQ) + Tris extender;
L2= GSQ + Tris extender + 2 mM vitamin E;
L3= GSQ + Tris extender + 200 1U SOD; L4=
Low Semen Quality (LSQ) + Tris extender;
L5= LSQ + Tris extender + 2 mM vit. E; L6=
LSQ + Tris extender + 200 IU SOD; L7= SU
Semen tech.+Tris extender; L8= SU Semen
tech.+ Tris extender + 2 mM vit. E; L9= SU
Semen tech.+Tris extender + 200 IU SOD;
L10= GW Semen tech.+ Tris extender; L11=
GW Semen tech.+ Tris extender + 2mMvit. E,
L12= GW Semen tech.+Tris extender + 200
IU SOD.
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