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Table 1- Effect of used combined antioxidants MitiQ and pentoxifylline on total motility, progressive motility,
viability and plasma membrane integrity one hour after chilling storage

Variable Total motility%  Progressive motility%  Viability% Plasma membrane integrity%
Control 90.75 71.50 95.79b 80.19
Treatment 1 97.50 72.75 97.682 83.25
Treatment 2 92.25 73.00 96.544b 81.93
Treatment 3 92.00 72.50 96.412b 81.50
Treatment 4 92.00 75.00 96.84ab 84.63
Treatment 5 92.25 76.75 97.53ab 82.40
Treatment 6 93.00 73.00 97.08ab 85.43
SEM 0.80 1.24 0.41 1.35

Tratmentl: MitoQ 0.1nM+pentoxyfeline 0.5uM; Tratment2: MitoQ 0.1nM+pentoxyfeline 0.75uM; Tratment3: MitoQ
0.1nM+pentoxyfeline 1uM; Tratment4: MitoQ 0.2nM+pentoxyfeline 0.5uM; Tratment5: MitoQ 0.2nM+ pentoxyfeline
0.75uM; Tratment6: MitoQ 0.2nM+pentoxyfeline 0.1uM.

The values with different superscript letters in a column are significantly different (P<0.05)

Table 2- Effect of used combined antioxidants MitiQ and pentoxifylline on total motility, progressive motility,
viability and plasma membrane integrity 24h after chilling storage

Variable Total motility%  Progressive motility%  Viability% Plasma membrane integrity%
Control 72/00P 55/50° 73/53° 61.89°

Treatment 1 75.75% 63.25% 78.73% 66.19%

Treatment 2 72.25P 56.00 74.12% 62.19°

Treatment 3 75.00%® 58.258¢ 76.07% 65.12%

Treatment 4 74.50% 65.25% 79.98% 69.64%

Treatment 5 77.252 64.75% 79.35? 66.49%

Treatment 6 77.25% 59.002° 76.32% 65.18%

SEM 0.93 1.68 1.21 1.22

Tratmentl: MitoQ 0.1nM+pentoxyfeline 0.5uM; Tratment2: MitoQ 0.1nM+pentoxyfeline 0.75uM; Tratment3: MitoQ
0.1nM+pentoxyfeline 1uM; Tratment4: MitoQ 0.2nM+pentoxyfeline 0.5uM; Tratment5: MitoQ 0.2nM+ pentoxyfeline
0.75uM; Tratment6: MitoQ 0.2nM+pentoxyfeline 0.1uM.

The values with different superscript letters in a column are significantly different (P<0.05)
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Table 3- Effect of used combined antioxidants MitiQ and pentoxifylline on total motility, progressive motility,

viability and plasma membrane integrity 48h after chilling storage

Variable Total motility%  Progressive motility% Viability% Plasma membrane integrity%
Control 59.25P 48,5 60.58° 53.23°

Treatment 1 63.50% 52.25% 66.07% 61.45%®

Treatment 2 60.00% 49.25%® 61.88% 53.93%

Treatment 3 61.00% 50.75% 63.56% 53.82%

Treatment 4 61.25%® 54,75 65.90% 65.12a

Treatment 5 67.50? 54.50? 68.992 65.792

Treatment 6 64.75% 51.50% 66.72% 61.14%

SEM 1.57 1.29 1.67 1.69

Tratmentl: MitoQ 0.1nM-+pentoxyfeline 0.5uM; Tratment2: MitoQ 0.1nM+pentoxyfeline 0.75uM; Tratment3: MitoQ
0.1nM+pentoxyfeline 1pM; Tratment4: MitoQ 0.2nM+pentoxyfeline 0.5uM; Tratment5: MitoQ 0.2nM+ pentoxyfeline

0.75uM; Tratment6: MitoQ 0.2nM+pentoxyfeline 0.1uM.

The values with different superscript letters in a column are significantly different (P<0.05)

5 (onlsd oS g3y Y 505 Sae +/VO +MItOQ Y 50 531
NeegsSoe v +MitOQ Vel o/¥) £
Lo sl slasd Hladne (EalS siels ((abd s 5y
asdige ol 5w oel YA Lo Al

(Y LK) (P<-/-0)

V oslaslas Gugnsl was e Glis sual cuws o
NoegsSie /0 +MitoQ  Naesl  +/Y)
VOHMitoQ  ¥se sl /Y)Y (el S sy
+MItOQ SY¥ 5o 5L +/¥) ¥ o Coalid oS 53y Y 50 5550
)0 debduSsny Vaes S +/0

Abnormal forms Sperms%o

25

20

1

v

1

o

€]

control treatmentl treatment2

a
ab b
I ' I I b b b
0 I I I

treatment3 treatment4 treatment5 treatment6

Figure 1-Effect of used combined antioxidants MitiQ and pentoxifylline on reducing of abnormal sperms 48h
after chilling storage
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0.75uM; Tratment6: MitoQ 0.2nM+pentoxyfeline 0.1uM.
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Figure 1-Effect of used combined antioxidants MitiQ and pentoxifylline on the amount of seminal plasma
malondialdehyde 48h after chilling storage
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Introduction: Refrigeration is a common method for the reduction of sperm metabolism to conserve
the sperm quality during in-vitro storage. Numerous studies have attempted to optimize the quality
of stored rooster semen for periods more than 24 h, but the obtained reproductive efficiency have not
been satisfactory. Deleterious effects of chilling storage on the rooster sperm may cause a reduction
in reproductive performance. It seems that improvement and enrichment of cooling storage methods
are required in order to recover the highest quality of sperm before using in assisted reproductive
technique (ART). Nonetheless, this process affects sperm function and quality by producing reactive
oxygen species (ROS) and reducing antioxidant activity. The plasma membrane of sperm contains
high amounts of unsaturated fatty acids prone to oxidation that would subsequently could reduce
membrane integrity, decreasing its kinetic and fertility perperties (Ahmadi and Zamiri 2007). The
targeted antioxidant, MitoQ, exerts its antioxidant activity by increasing ATP production and
reducing ROS production. Experiments have clearly shown that MitoQ accumulated in mitochondria
can be restored after oxidation by the electron chain and protect the cell against oxidative stress
(Skulachev et al 2009). On the one hand, MitoQ protects mitochondria from oxidative damage by
protecting the mitochondrial membrane potential (Murphy and Smith, 2000). On the other hand,
pentoxifylline conserves sperm function by other mechanisms: (1) inhibition of phosphodiesterase
activity, (2) increasing in the conversion of ATP to cAMP, (3) regulating intracellular calcium
transport and (4) scavenging free radicals, induced by spermatozoa, and decreasing oxidative activity
(Esteves et al 2007).

Purpose: In this study, the effects of combined targeted and non-targeted antioxidants, MitoQ and
pentoxifylline, on reduction of oxidative stress and improving rooster sperm quality were studied.
Material and methods: This study was carried out in the poultry unit of Tabriz University research
station. For this purpose, 15 adult Ross breeds (30 weeks old) were used. The roosters were housed
in individual cages 70x70x85 cm under 15 h light and 9 h dark conditions with the diet of 150 g per
day for each rooster (50.8% corn, 8.95% soybean, 20% wheat, 14% wheat bran, 0.74% dicalcium
phosphate, 1.8% limestone, 0.38%salt,0.08% lysine, 0.17% methionine and 0.5%vitamin and mineral
supplements ) and ad-libitum water. Sperm collection was done by dorsal abdominal method. Sperm
samples were transferred to the laboratory immediately after collection at 37°C. To eliminate
individual differences and obtain sufficient sperm for analysis, in each replicate, the ejaculates of the
15 roosters were briefly inspected and ejaculates with > 300 x 108 spermatozoa/mL, > 90% normal
morphology and > 80% motility were then pooled. In this study, the combined antioxidant effects of
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targeted MitoQ and non-targeted pentoxifylline antioxidants were evaluated in Lake extender based
on lecithin. The treatments used in this experiment were: Treatment 1 (0.1 nm MitoQ +0.5 pM
Pentoxifylline), Treatment 2 (0.1 nm MitoQ +0.75 uM Pentoxifylline), Treatment 3 (0.1 nm MitoQ +
1 uM Pentoxifylline), Treatment 4 (0.2 nm MitoQ +0.5 uM Pentoxifylline), Ttreatment 5 (0.2 nm
MitoQ +0.75 uM Pentoxifylline) and Treatment 6 (0.2 nm MitoQ +1 UM Pentoxifylline).After
diluting the samples and adding different levels of both antioxidants and cooling, the samples were
stored in the refrigerator at 4°C for 48 hours. Samples were evaluated at different time points (1, 24
and 48 hours) for the selected sperm parameters (motility, viability, and plasma membrane integrity).
Lipid peroxidation and percentage of sperms with normal morphology were evaluated at 48 hours.
Results and discussion: Accordign to our findings, treatment 1 increased sperm viability in the
control group one hour after cooling (P<0.05). Treatments 1, 4 and 5 increased the progressive
motility compared with the control group at 24 h after cooling (P<0.05). Treatments 4 increased this
parameter 48 h after cooling (P<0.05). Treatment 4 and 5 significantly reduced malondialdehyde
concentration at 48 h after cooling. Treatment 5 significantly increased viability and sperm with intact
membrane integrity compared with control group (P<0.05). All treatments except for treatment
2showed less unhealthy sperm compared with the control group (P<0.05). To improve artificial
insemination in the poultry industry, improving short-term sperm storage methods is critical for
maintaining fertility for 6 up to 24 hours under field conditions (Zhandi and sharafi 2016). Another
main reason for loss of frozen sperm fertility, in addition to cold shock, is the occurrence of oxidative
stress (Lukaszewicz et al 2008). Despite many advances in the field of sperm cryopreservation, this
process has the potential to affect yield and function due to the introduction of mechanical and
chemical damages (Wang et al., 1991), production of ROS, oxidative stress, and reduction of
antioxidant activity (Ahmadi and Zamiri 2007). The freezing process leads to significant damage to
the sperm subsequently resulting in the release of several compounds (e.g, CAMP) and loss of motility
thus reducing the fertility of the specimen (Chaudhry et al., 1975). Due to the positive effect of
targeted and non-targeted antioxidants on improving sperm motility parameters, this study was the
first to use a combination of these antioxidants in semen cryopreservation.

Conclusion: The results of this study showed that the addition of treatment 5(0.2 nm MitoQ +0.75
UM Pentoxifylline) to the semen sample had the best performance during 48 h of refrigeration.
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