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Table 1- Feed ingredients and nutrient composition

of basal diet
Number Compound Quantity%
1 Corn 50.8
2 Soybean 8.59
3 Wheat 20
4 Wheat bran 17
5 Dicalcium 0.74
phosphate
6 Calcium 0.38
carbonate
7 salt 0.38
8 Lysine 0.08
9 Methionine 0.17
10 vitamin and 0.5
mineral
supplement
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3 Host (hypoosmotic swelling test)
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Table 2: Mean comparison of motility parameters of rooster thawed semen among different levels of treatments
(Mean = SEM)

Variable Control Cys 0.15 uM Cys 0.30 uM Cys 0.45 uM P value
T™ (%) 57.20°+1.49 63.00%°+1.49 65.00%+1.49 64.20%+1.49 0.008
PM (%) 32.20°+1.51 32.40°+1.51 39.40°+1.51 34.40%+1.51 0.013
LIN (%) 38.92+1.94 35.78+1.94 41.41+1.94 37.87+£1.94 0.26
VSL (um/s) 17.04°+1.03 16.21°+1.03 21.93%+1.03 18.45%+1.03 0.006
VCL (um/s) 20.89°+1.23 19.44°+1.23 25.18%+1.23 21.37%+1.23 0.03
VAP (um/s) 44.18°+1.48 44.86"+1.48 52.77%+1.48 48.83%+1.48 0.003
ALH (um) 1.80+0.14 1.82+0.14 2.04+0.14 2.1740.14 0.24
STR (%) 81.95+2.03 83.36+2.03 87.50+2.03 86.02+2.03 0.26
BCF (Hz) 17.08+0.55 16.79+0.55 17.20+0.55 15.92+0.55 0.37

Mean within same row with different superscripts differ (P< 0.05). TM: Total motility, PM: Progressive motility, ALH:
Lateral head displacement, LIN: Linearity, VSL: Straight line velocity, STR: Straightness, VCL: Curvilinear velocity,
VAP: Average path velocity, BCF: Beat cross frequency

el g Slesws)y Llu e Giul3s) cu diaelasl
Oloae Llare GualS 58 5 Gussd sl slad
00) ak aalis o5 S L dnlis Hu e waullgag sl
s pol (Si35058,5 50 slag,lanal i (P<
BB RUYSLLNVMET O KV T CRU (P CP FVRRY: L JERS

deo 3 o Slassy wus yu (slasaly 56T 51 Jala =
sadlTps ool Sl Gl s Al 535)50m
C_u.ul a_\...z.uﬁ_)|_}§Y JJ‘A.AJ.JU_.M LSLAA.u)lg BERER N

Ol DY s Sue /Y s 4S gk w0 e

Table 3: Effect of different levels of cysteamine on plasma membrane integrity, viability, abnormality and lipid
peroxidation (Mean £ SEM)
Control Cys0.15 uM  Cys0.30 Cys0.45uM P
uM value
32.30°+1.74 41.32%°+1.74 47.47°+1.74 43.39%+1.74 0.026
64.80°+1.38 67.60*+1.38 72.68°+1.38 68.56°+1.38 0.008

Variable

Plasma membrane integrity %
Viability %

Abnormality % 17.65£0.74 17.47£0.74  16.96x0.74 17.18+0.74 0.91
Malondialdehyde(nmol/ML) 3.01°£0.13  2.69*+0.13  2.13"+0.13  2.54*+0.13 0.001
Mean within same column with different superscripts differ (P< 0.05)
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Introduction: Long-term storage of semen is essential for achieving the benefits of artificial
insemination (Tuncer et al. 2010). This is carried out by sperm cryopreservation, which stops the
sperm metabolic activities, allowing long storage (Bailey et al. 2000). This process affects the sperm
quality (Wang et al. 1991) by introducing mechanical and chemical damage, production of reactive
oxygen species, oxidative stress, and reducing antioxidant activity (cysteamine is an aminothiol
antioxidant as an effective scavenger). Cysteamine is known to have been reported in some studies
to improve the freezing of ram sperm (Bucak et al. 2007). The aim of the present study was to
determine the antioxidant effects of cysteamine on the functional parameters of cysteamine in Lake
Extender based on soybean lecithin.

Material and methods This study was carried out in University of Tabriz research station. For this
purpose, 15 adult roosters (25 weeks old) were used. Sperm collection was done by dorsal-abdominal
massage. The roosters were habituated for one month and sperm collection was performed twice a
week. First, sperm were examined for volume, concentration and color, and only samples with
volume of 0.2 to 0.7 mL and motility >80% and concentration above 3x10° were used. To eliminate
the individual effects, the confirmed samples were pooled. Four levels containing control, 0.15, 0.30,
and 0.45 uM cysteamine were then added to Lake Extender containing (one part of semen and four
of extender). The cooling process was carried out in two steps. The samples were adjusted to 4°C for
two hours. Samples were transferred to the refrigerator for one more hour, then they were drawn into
0.25 mL straws, placed 4 cm above nitrogen vapor for 7 min, and immersed in liquid nitrogen. They
were stored in liquid nitrogen until further analysis. For assessment, the cryopreserved straws were
thawed in a water bath at 37 °C for 30 s. The motility parameters were evaluated using CASA,
viability by Eosin-Nigrosin staining, membrane integrity by Host tests, sperm abnormality by
Hancock test and lipid peroxidation by MDA.

Results and discussion: Based on the results (Table 2), addition of 30 and 0.45 uM significantly
increased total motility and 0.30 uM level improved progressive motility, VAP, VSL and VCL
parameters (P <0.05). The results show that the addition of cysteamine amino acid improves sperm
quality. Addition of 0.30 uM level significantly increased viability and plasma membrane integrity
of rooster sperm (P <0.05) while significantly decreasing malondialdehyde compared with the control
group (P <0.05). The addition of cysteamine insignificantly reduced sperm abnormality. The aim of



VE e Jlo /Y o)los ¥Y s/ als pole (oo jtmgls 4t e s LS 585 e syl IYF

this study was to reduce the production of ROS and the rate of lipid peroxidation while improving
membrane health and survival. Bird sperm has an advanced antioxidant system that includes the
antioxidants glutathione, peroxidase, and superoxide dismutase (Surai 1999). Adding antioxidants
can control ROS production (Amini et al. 2015). Antioxidants in different species and at different
doses have shown different results (Nazari and Daghigh kia 2020). Addition of cysteamine to rooster
spermatozoa during freezing and thawing significantly increased motility and survival parameters,
which agreed with the results of Bucak et al. (2007). Najafi et al. (2014) indicated that cysteamine at
6 mM improved viability and reduced lipid peroxidation (malondialdehyde concentration).
cysteamine improved membrane functionality significantly, except at 8 mM.n. This was probably due
to the high dose of diluent used. Our results did not agree with the study of Thananurak et al. (2019)
who reported the negative effect of adding levels of 0.001, 0.002 and 0.004 uM on motility and
viability. Low levels of cysteamine induce cysteine to enter the cell, producing glutathione as an
intracellular antioxidant. Cysteamine at high doses produces large amounts of hydrogen peroxide,
causing oxidative stress and reducing glutathione peroxidase activity (Besouw et al. 2013). According
to report Partyka et al. (2013) cysteine increases motility and viability of rooster sperm. Glutathione
peroxidase is one of the enzymes with peroxidative activity that plays an important role in sweeping
high oxidations and protecting the cell from oxidative stress. Glutathione can also restore the oxidized
vitamins E and C and restore them to the original antioxidant structure (Almasi et al. 2014).
Cysteamine as a glutathione synthase can play a major role in reducing free radicals. In the present
study, the amino acid cysteamine decreased malondialdehyde concentration and increased plasma
membrane integrity and normal sperm during the freezing-thawing process. This agreed with the
result of Najafi et al. (2014) reporting that addition of 6 mM reduced the concentration of
malondialdehyde in ram semen compared with the control group. Not only does cysteamine improve
sperm quality after freeze-thawing, but also it increases sperm resistance during artificial
insemination in the reproductive female tract (Najafi et al. 2014). In the present study, cysteamine
did not significantly decrease the percentage of abnormal sperm compared with the control group.
Conclusion According to the results of this study, adding amino acid cysteamine to the diluted
sample of semen can protect sperm from oxidative stress and reduce lipid peroxidation. Levels of
0.30 and 0.45 uM increase the mobility. Also, the level of 0.30 uM increases the viability and health
of the sperm membrane and reduces the amount of malondialdehyde in the rooster's semen

Key word: Antioxidant, Cysteamine, Oxidative stress, Malondialdehyde, Sperm



