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Tablel-Least square means of sperm total motility (%) in Ghezel ram during cryopreservation

Treatment Storage time (Day) SEM
0 15 30
Control 65.95%¢ 56.29°¢  46.41°C 0.821
NS*(1pg/ml) 80.91 74954 68.58 0.821
NS(2pg/ml) 73.2% 65.45" 576 0.821
SEM 1.154 1.154 1.154

"*NS(Nano SElenium)

aby/alues with different superscripts in each row indicate a difference (P<0.01) among treated groups during trail
period (P<0.01) .

ABValues with different superscripts in each column indicate significant difference (P<0.01) among groups at times of
test(P<0.01) .

Table2-Least square means of sperm progressive motility (%) in Ghezel ram during cryopreservation

Treatment Storage time (Day) SEM
0 15 30
Control 60.19%¢ 50.13°¢  41.66 0.924
NS*(1pg/ml) 74,937 68.64°4  62.17A 0.924
NS(2ug/ml) 67.35%® 59.37°8 52,63 0.924
SEM 1.307 1.307 1.307

*NS(Nano selenium)

aby/alues with different superscripts in each row indicate a difference (P<0.01) among treated groups during trail
period (P<0.01) .

ABValues with different superscripts in each column indicate significant difference (P<0.01) among groups at times of
test(P<0.01) .

Table3-Least square means of sperm viability (%) in Ghezel ram during cryopreservation

Treatment Storage time (Day) SEM
0 15 30
Control 69 59.58°¢  49.83< 0.808
NS*(1pg/ml) 83.95¢ 78.29°A  71.66 0.808
NS(2pg/ml) 76.25%® 68.79°8  60.83°E 0.808
SEM 1.144 1.144 1.144

*NS(Nano selenium)

ab/alues with different superscripts in each row indicate a difference (P<0.01) among treated groups during trail
period (P<0.01) .

ABValues with different superscripts in each column indicate significant difference (P<0.01) among groups at times of
test(P<0.01) .
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Table4-Least square means of sperm acrosome damage (%) in Ghezel ram during cryopreservation

Treatment Storage time (Day) SEM
0 15 30
Control 5.54%A 7.54PA 9.83A 0.339
NS*(1pg/ml) 3.83%® 4.79°¢ 6.33¢ 0.339
NS(2ug/ml) 4.668 6.04%8 7.75% 0.339
SEM 0.354 0.354 0.354

“NS(Nano selenium)

aby/alues with different superscripts in each row indicate a difference (P<0.01) among treated groups during trail period

(P<0.01) .
ABValues with different superscripts in each column indicate significant difference (P<0.01) among groups at times of
test(P<0.01) .
Table5-Least square means of sperm abnormality (%) in Ghezel ram during cryopreservation
Treatment Storage time (Day) SEM
0 15 30
Control 5.87% 82"  11.62%A 0.327
NS*(1pug/ml) 3.66%® 483 6.54¢¢ 0.327
NS(2ug/ml) 4.7%°8 6.41°8 8.58° 0.327
SEM 0.462 0.462 0.462

*NS(Nano selenium)

aby/alues with different superscripts in each row indicate a difference (P<0.01) among treated groups during trail period

(P<0.01) .

ABValues with different superscripts in each column indicate significant difference (P<0.01) among groups at times of

test(P<0.01) .
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Table6-Least square means of sperm plasma membrane integrity (%) in Ghezel ram during cryopreservation

Treatment Storage time (Day) SEM
0 15 30
Control 62.79%¢ 52.87°C 43,12 0.812
NS*(1pg/ml) 77.66% 71.37°A  65.2°A 0.812
NS(2ug/ml) 70.12%8 61.95"® 54,58 0.812
SEM 1.142 1.142 1.142

*NS(Nano selenium)

aby/alues with different superscripts in each row indicate a difference (P<0.01) among treated groups during trail period
(P<0.01) .

ABValues with different superscripts in each column indicate significant difference (P<0.01) among groups at times of
test(P<0.01) .
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Effect of Nano selenium supplementation in semen extender on ram sperm
quality following freezing-thawing process

S Nateq Kondroud?!, Gh Moghaddam?, S Alijani 2, F Nazari *and H Ghamari*

Received: December 2, 2018 Accepted: April 14, 2019

IMScStudent, Department of Animal Science, Faculty of Agriculture, University of Tabriz, Tabriz, Iran
2Professor, Department of Animal Science, Faculty of Agriculture, University of Tabriz, Tabriz, Iran
3Phd Student, Department of Animal Science, Faculty of Agriculture, University of Tabriz, Tabriz, Iran
“Corresponding author: ghmoghaddam@tabrizu.ac.ir

12{7.Y3V.7'y %) . .
&0l @olc = | Journal of Animal Science/vol.31 No.1/ 2021/pp 1-10
[Animal science """ Research | https://animalscience.tabrizu.ac.ir
N/

© 2009 Copyright by Faculty of Agriculture, University of Tabriz, Tabriz, Iran
This is an open access article under the CC BY NC license (https://creativecommons.org/licenses/by-nc/2.0/)

DOI: 10.22034/as.2021.30588.1467

Introduction: Freezing is a branch of cryobiology that discuses about protecting and long
term storage of cell in very low temperature. This technique commonly used in infertility
centers, animal genomic banks and livestock industry. Freezing is so important one of

influential destructive factors in reducing with creation of ROS duration of sperm storage.

ROS needs very low, but its increasing has destructive effects on sperm (lenzi et al.
1994). Use of antioxidants in sperm extender have better results to deal with these
reactive oxygen species. It is believed that ROS induces lipid peroxidation in the sperm
membrane, and the peroxidation of produced fatty acids has toxic effects on the sperm
and decrease in sperm function (Sanuka and Corps 2004). Antioxidants are compounds
that control, stop and neutralize intermediates derived from the energy production process
in the electron transport chain of cells (aerobic activity) known as active oxygen species,
and in a group of free radicals (Zinee et al. 2000). Adding antioxidants to semen diluent
during freezing of sperm improves the quality and improvement of semen parameters
such as motility, viability and acrosome membrane integrity (Mironoksuk et al. 2018).
Selenium is an essential micronutrient element to human and animals health which is
toxic at high concentrations. Selenium is a constituent of selenoproteins that they have an
enzymatic and structural role in biochemistry. Selenium is the main component of
selenoenzymes in the center of all of these proteins, there is the amino acid of
selenocysteine which acts as an oxidation-reducing agent. However, one of the Ilimiting
factors for selenium consumption is bioavailability (the rate of entry into circulation and
tissues) and its toxicity (Tarz et al. 2007). Therefore, the use of other forms of selenium
that is less toxic and more beneficial is more appropriate. Selenium nanoparticles are low
toxicity compounds and bioavailable and effectively increase the production of
selenoproteins in the body (Peng et al. 2007). Selenium is a cofactor or activator of the
glutathione peroxidase enzyme which is one of the strongest antioxidants in the body and
catalyzes the decomposition of lipid peroxides and hydrogen peroxide (Hill et al. 1996).
The glutathione peroxidase enzyme destroys free radicals within the cytoplasm (Ozball et
al. 2008). Typically, the concentration of most of the elements in the liver is higher than
the other organs, but in the case of selenium, it has the highest concentration in the testis.
High concentration of selenium in testis indicates the protective role of this element and
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its related enzymes in spermatogenesis (Schumberger et al. 1983). The present study was
designed to evaluate the effect of Nano selenium on improvement of ram semen
parameters during cryopreservation.

Material and methods: Semen was collected with an artificial vagina twice a week from
4 adult Ghezel rams during reproductive season. Ejaculates were immediately evaluated
primarily for parameters including volume, concentration, motility, viability and
abnormal sperm, and if they had the required standards (high concentration of 3 billion
sperm per ml, motility above 70% and volume greater than 0.5 ml), were selected as
suitable samples for dilution. The semen was diluted with extender with no antioxidants
(control) and containing 1 pg/ml nano selenium and 2 pg/ml nano selenium and then
immediately aspirated to 0.25 ml freezing straw. Treated straws were packaged and
refrigerated in 5°C for 1.5 hours. The packaged straws containing semen were placed on 4
cm above the liquid nitrogen, and then were immersed in liquid nitrogen immediately
after 10 minutes. Qualitative parameters of sperm included viability, total motility (TM),
progressive motility (PM), plasma membrane integrity (HOST), percentage of abnormal
sperm and acrosome membrane damaged were studied in days O, 15 and 30 of frozen
storage.

Results and discussion: The percent of sperm viability, total motility and progressive
motility as well as sperm plasma membrane integrity (HOST) significantly decreased
during storage (P<0.01). Also sperm abnormality and acrosome membrane damage
increased during experiment (P<0.01). However, addition of different levels of nano
selenium to semen extender significantly improved the sperm viability, total motility,
progressive motility and plasma membrane integrity (positive HOST) on days 0, 15 and
30 compared with control group (P<0.01). Also, the addition of different levels of nano
selenium to extender significantly decrease abnormal sperm and acrosome membrane
damaged percent on days O, 15 and 30 compared with control group (P<0.01).
Conclusion: According to the results of this study, the addition of different levels of nano
selenium, especially nano selenium 1 pg/ml to ram sperm extender increases the quality
of sperm during storage.
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