[ Downloaded from rap.sanru.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.22518622.1402.14.42.8.5]

[ DOI: 10.61186/rap.14.42.68 ]

Research on Animal Production, Vol. 14, Issue 4, 2023 p: 68-77
S ourees Uy

Research Paper

The Influence of Different Sources of Oral Selenium Supplementation on the
Total Antioxidant Capacity (TAC), Glutathione Peroxidase (GPx) Activity and
Lipid Peroxidation of Semen in Aged Broiler Breeder Roosters

Morteza Asghari Moghadam', Seyed Raza Hashemi?'“, Mehran Mehri®,
Amir Karamzadeh Dehagham and Homa Davoodi®

1-Ph.D. Student, Department of Animal Physiology, Faculty of Animal Science, Gorgan University of Agricultural
Sciences and Natural Resources, Gorgan, Tran.
2- Associate Professor, Faculty of Animal Sciences, Gorgan Un1vers1ty of Agricultural Sciences and Natural Resources,
Gorgan, Iran (Corres ondlng Author: hashemi711@yahoo.co.uk)

3- Professor, Department of Animal Science, College of A%rlcalture Zabol Umversmy, Zabol, Iran.

4- Ph.D. Graduated of Animal Physiology, ‘Department of Animal Science, University of Tehran Tehran, Iran.
5- Associate Professor, Department of Immunology, Fa(c}ulty of %\/Iedlcal Smence Golestan Umver51ty of Medical Science,
organ, [ran

Recieved: 3 May, 2023 Accepted: 7 September, 2023

Extended Abstract

Background: Supplementation of elements such as selenium in the diet is one way to improve
fertility. The effects of selenium supplementation vary and are strongly influenced by the source
and amount of dietary selenium. Therefore, the present study was conducted to investigate the
influence of different sources of oral selenium supplementation on total antioxidant capacity
(TAC), glutathione peroxidase (GPx) activity, and lipid peroxidation of semen in aged broiler
breeder roosters.

Methods: This research was carried out using 120 broiler roosters aged 45 weeks in a completely
randomized design with 10 treatments, 4 replicates, and 3 birds in each replicate. The experimental
treatments included a control diet based on the standard nutritional requirements of roosters, along
with the addition of the following sources of selenium to the basic diet at levels of 0.0, 0.15, 0.30,
and 0.45 mg/kg: sodium selenite, organic selenium, and selenium nano-bio-chelate. After two
weeks of feeding with the basal diet, the roosters received the experimental treatments for 40 days,
starting at 47 weeks of age. Semen was collected by abdominal massage from the roosters every
10 days, and then total antioxidant capacity, glutathione peroxidase activity, semen lipid
peroxidation, and plasma testosterone concentration were measured at the beginning and end of
the experiment. Data analysis was conducted using the GLM procedure of SAS 9.4 software
(2012).

Results: Higher levels of selenium (0.30 and 0.45 mg/kg) improved TAC and GPx activity while
decreasing lipid peroxidation compared to the control group. Additionally, the level of 0.30 mg/kg
selenium from Celemax and BondaSel sources resulted in the highest glutathione peroxidase
activity compared to other treatments (P<0.05). The highest lipid peroxidation was observed in
the control and 0.15 mg/kg sodium selenite groups. The highest total antioxidant capacity and
glutathione peroxidase enzyme activity were observed on day 20 of the experiment in the group
receiving 0.30 mg/kg Celemax and on day 10 in the 0.30 mg/kg sodium selenite group,
respectively. The lowest lipid peroxidation on day 20 was associated with the 0.30 mg/kg
BondaSel group. Testosterone concentration in the 0.30 mg/kg Celemax group was significantly
higher than in the control and 0.15 mg/kg Celemax groups, but no differences were observed
among the other treatments.

Conclusion: The results indicate that dietary supplementation of 0.30 mg/kg of selenium from
organic sources (Celemax and BondaSel) improves the reproductive performance of aged
roosters.
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1 -The mineral supplement provided the following amounts per kilogram of feed: manganese (manganese oxide) 120 mg, iron (iron sulfate) 50 mg,
copper (copper sulfate) 10 mg, iodine (potassium iodate) 2 mg, zinc ( zinc oxide) 110 mg

2- The vitamin supplement provided the following amounts per kilogram of feed: vitamin A (vitamin A acetate) 12000 IU, vitamin D3 3500 IU,
vitamin E (D-L-alpha-tocopherol acetate) 100 IU, riboflavin 12 mg, niacin 50 mg, pantothenic acid 13 mg, pyridoxine (pyridoxine hydrochloride) 6

mg, folic acid 2 mg, cobalamin 0.03 mg, biotin 0.66 mg.

Table 2. Composition of modified Beltsville extender
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Table 3. The effect of different levels of sodium selenite, Selmax and Bendacel on total antioxidant capacity,
glutathione peroxidase activity and lipid peroxidation in semen and testosterone concentration in blood (Lsmeans +
SEM)
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Figure 1. Diagram of the effect of different levels of sodium selenite, Selmax and Bendacel on the antioxidant
capacity of the whole seminal plasma at different times
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Figure 2. Diagram of the effect of different levels of sodium selenite, Selmax and Bendacel on glutathione peroxidase
activity of seminal plasma at different times
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