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Table 1. Ingredients and composition of the basal diet

Food IngredientsAmount

Corn
65.42

Soybean meal
6.50

Wheat bran
23.80

Corn Oil
1.00

Dicalcium phosphate
1.30

Mineral oyster shall0.94

NaHCO3 
0.10

Salt
0.32

Complete Mineral1
0.25

Vitamin supplements
0.25

D-Ly-methinoine (99%)0.12

Total
100

Nutrient Composition

AME (kcal/kg) 
2700

CP
11.54

Calcium %
0.73

Available phosphorus%
0.34

Sodium %
0.17

Metunin%0.31

AAIUD3 IUE IU

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 

Chemical CompositionAmount

Potassium phosphate dibasic 
7.59 g/l

Sodium glutamate 
8.67g/l

Fructose 
5g/l

Sodium acetate 
3.2g/l

Tris
3.2g/l

Potassium citrate
0.64g/l

Mono-potassium phosphate
0.70 g/L

Magnesium Chloride
0.34g/l

Glycerol
0.03

lecithin
0.5
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FRAP

NADPH

Model ELx800; 
340-750nm, Bio Tek Instruments , USA

Shakouri et al., 2021; 
Sharideh et al., 2020

   
        

  
           
       
  

nmol/L

Reagent 1

Reagent 2

mU/mL
Nalondi

MDA

Shakouri et al., 2021MDA
TBA

Lysis BufferBHT
Butylated hydroxytoluene

MDA

MDAnmol/ 
ml

Sharideh et al., 2020

Testostrone Enzyme Reganet

Testrostrone Biotin Regant 

working substrate

Stop 
Soloution

ng/ml

GLMSAS 9.4

LSmeans
P
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Qazi et al., 2019

P

S
Li et al., 2020

Qazi et al., 2019

mg/kg 
mg/kg 

P

Maysa et al., 2009

Lingnan yellow
Li et al., 2018

Ashraf et al., 2020MDA

P 
 PUFA

MDA

MDA

Namazi Zadegan et al., 2022
MDA

Chauychu-
Noo et al., 2021; Kamrani et al., 2021; Khalil-
Khalili et al., 2021; Namazi Zadegan et al., 2022; 

Shi et al., 2014

P

S

Li et al., 2020

 mg/kg

Khalil-Khalili et al., 
2021

Huang et al., 
2016; Khalid et al., 2016; Sharpe et al., 2003
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Lsmeans ± SEM.
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)

Treatmentmmol/L Fe2+

GPx
mU/mL

MDA
nmol/mLng/mL

3.94efg27.68c2.92a3.77bc

Sodiumselenite

0.153.68g27.64c2.89a3.62bc
0.304.50cd33.60b2.52cd4.11abc
0.454.33de33.92b2.59b3.86bc

Selmax

0.153.88fg29.03c2.73ab3.50c
0.305.23ab36.29a2.09e4.48a
0.454.54cd32.86b2.37cd4.17ab

Bendacel

0.154.15def32.15b2.57bc4.23ab
0.305.25a36.78a1.83f4.52a
0.454.79bc32.54b2.34d4.60abc

SEM0.100.510.050.14
P-Value<0.0001<0.0001<0.0001<0.0001

a-gP
a-

P

P

AlKaabi & Ali, 2021; 
Ashraf et al., 2020; Kamrani et al., 2021; Khalil-

Khalili et al., 2021; Shamiah et al., 2017

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

P
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PP

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

P

MDA

Namazi 
Zadegan et al., 2022

Figure 3. Diagram of the effect of different levels of sodium selenite, Selmax and Bendacel on the amount of lipid 
peroxidation in seminal plasma at different times
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AlKaabi & Ali, 2021; Ashraf 
et al., 2020; Chauychu-Noo et al., 2021; Ebeid, 
2009; Hama, 2015; Hezarjaribi et al., 2016; 

Shamiah et al., 2017

Figure 4. Diagram of the effect of different levels of sodium selenite, Selmax and Bendacel on blood testosterone 
concentration at different times

References
Ahsan, U., Kamran, Z., Raza, I., Ahmad, S., Babar, W., Riaz, M. H., & Iqbal, Z. (2014). Role of selenium in 

male reproduction A review. Animal Reproduction Science, 146(1-2), 55-62. 
Akhlaghi, A., Ahangari, Y. J., Navidshad, B., Pirsaraei, Z. A., Zhandi, M., Deldar, H., Rezvani, M. R., 

Dadpasand, M., Hashemi, S. R., & Poureslami, R. (2014). Improvements in semen quality, sperm fatty 
acids, and reproductive performance in aged Cobb 500 breeder roosters fed diets containing dried ginger 
rhizomes (Zingiber officinale). Poultry Science, 93(5), 1236-1244. 

Alavi, M. H., Allymehr, M., Talebi, A., & Najafi, G. (2020). Comparative effects of nano-selenium and sodium 
selenite supplementations on fertility in aged broiler breeder males. Veterinary Research Forum, 

AlKaabi, A. A. H., & Ali, E. A. (2021). Effect of dosing of broiler breeder roosters (Ross) with different Levels 
of nano-selenium particles and organic selenium on reproductive traits A Thesis Submitted. Annals of the 
Romanian Society for Cell Biology, 25(6), 3718-3726. 

Amini, M. R., Kohram, H., Zare Shahaneh, A., Zhandi, M., Sharideh, H., & Nabi, M. M. (2015). The effects of 
different levels of vitamin E and vitamin C in modified Beltsville extender on rooster post-thawed sperm 
quality. Cell and Tissue Banking, 16(4), 587-592. 

Ashraf, S., Bhatti, S. A., Nawaz, H., & Khan, M. S. (2020). Assessment of Dietary Selenium Sources in 
Commercial Male Broiler Breeders: Effects on Semen Quality, Antioxidant Status and Immune Responses. 
Pakistan Veterinary Journal, 40(1). 

Behnamifar, A., Rahimi, S., Torshizi, M. A. K., Sharafi, M., & Grimes, J. L. (2021). Effects of dietary alpha-
lipoic acid supplementation on the seminal parameters and fertility potential in aging broiler breeder 
roosters. Poultry Science, 100(2), 1221-1238. 

Chauychu-Noo, N., Thananurak, P., Boonkum, W., Vongpralub, T., & Chankitisakul, V. (2021). Effect of 
organic selenium dietary supplementation on quality and fertility of cryopreserved chicken sperm. 
Cryobiology, 98, 57-62. 

Dalgaard, T. S., Briens, M., Engberg, R. M., & Lauridsen, C. (2018). The influence of selenium and 
selenoproteins on immune responses of poultry and pigs. Animal Feed Science and Technology, 238, 73-83. 

Dalia, A. M., Loh, T. C., Sazili, A. Q., Jahromi, M. F., & Samsudin, A. A. (2018). Effects of vitamin E, 
inorganic selenium, bacterial organic selenium, and their combinations on immunity response in broiler 
chickens. BMC Veterinary Research, 14(1), 1-10. 

Ebeid, T. A. (2009). Organic selenium enhances the antioxidative status and quality of cockerel semen under 
high ambient temperature. British Poultry Science, 50(5), 641-647. 

Gholami Ahangaran, M., Karimi Dehkordi, M., Akbari Javar, A., Haj Salehi, M., & Ostadpoor, M. (2021). A 
systematic review on the effect of Ginger (Zingiber officinale) on improvement of biological and fertility 

 [
 D

O
I:

 1
0.

61
18

6/
ra

p.
14

.4
2.

68
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.2
25

18
62

2.
14

02
.1

4.
42

.8
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

ap
.s

an
ru

.a
c.

ir
 o

n 
20

25
-0

7-
12

 ]
 

                             9 / 10

http://dx.doi.org/10.61186/rap.14.42.68
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.42.8.5
https://rap.sanru.ac.ir/article-1-1383-en.html


 

indices of sperm in laboratory animals, poultry and humans. Veterinary Medicine and Science, 7(5), 1959-
1969.  

Hama, K. O. (2015). Effect of organic and inorganic sources of selenium on semen quality in roosters. 
Research Opinions in Animal and Veterinary Sciences, 5(9), 392-394.  

Hezarjaribi, A., Rezaeipour, V., & Abdollahpour, R. (2016). Effects of intramuscular injections of vitamin E-
selenium and a gonadotropin releasing hormone analogue (GnRHa) on reproductive performance and blood 
metabolites of post-molt male broiler breeders. Asian Pacific Journal of Reproduction, 5(2), 156-160.  

Huang, Y., Li, W., Xu, D., Li, B., Tian, Y., & Zan, L. (2016). Effect of dietary selenium deficiency on the cell 
apoptosis and the level of thyroid hormones in chicken. Biological Trace Element Research, 171, 445-452.  

Kamrani, N., Karimi, A., Nazari, M., & Masoudi, R. (2021). Modulation of Negative Effects of Physiological 
Stress on Frozen-Thawed Semen with Nutrition of Organic Selenium in Ross 308 Rooster. Archives of Razi 
Institute, 76(6), 1787-1795.  

Khalid, A., Khudhair, N., He, H., Peng, Z., Yaguang, T., & Guixue, Z. (2016). Effects of dietary selenium 
supplementation on seminiferous tubules and SelW, GPx4, LHCGR, and ACE expression in chicken testis. 
Biological Trace Element Research, 173(1), 202-209.  

Khalil-Khalili, A. A., Zhandi, M., Zaghari, M., Mehrabani-Yeganeh, H., Yousefi, A. R., & Tavakoli-Alamooti, 
M. (2021). The effect of dietary organic selenium on reproductive performance of broiler breeder roosters 
under dexamethasone induced stress. Theriogenology, 161, 16-25.  

Li, K. X., Wang, J. S., Yuan, D., Zhao, R. X., Wang, Y. X., & Zhan, X. A. (2018). Effects of different selenium 
sources and levels on antioxidant status in broiler breeders. Asian-Australasian Journal of Animal Sciences, 
31(12), 1939.  

Li, M., Zhang, Y., & Li, S. (2020). Effects of selenium deficiency on testis development and autophagy in 
chicks. Italian Journal of Animal Science, 19(1), 753-761.  

Maysa, M. H., El-Sheikh, A. M. H., & Abdalla, E. A. (2009). The effect of organic selenium supplementation 
on productive and physiological performance in a local strain of chicken. 1-the effect of organic selenium 
(Sel-PlexTM) on productive, reproductive and physiological traits of Bandarah local strain. Egyptian 
Poultry Science Journal, 29(4), 1061-1084.  

supplementation on post-thawed rooster sperm quality. Animal Reproduction Science, 212, 106238.  
Meyrick, B., & Brigham, K. L. (1983). Acute effects of Escherichia coli endotoxin on the pulmonary 

microcirculation of anesthetized sheep structure: function relationships. Laboratory Investigation; A 
Journal of Technical Methods and Pathology, 48(4), 458-470.  

Namazi Zadegan, M. A., Kermanshahi, H., & Javadmanesh, A. (2022). Evaluation of Antioxidant Enzymes 
Activity, Lipid Peroxidation and Sperm Quality in Broiler Breeder Roosters Fed Whey Protein and Sodium 
Selenite. Namazi Zadegan, Mohammad Amin, 10(1).  

Qazi, I. H., Angel, C., Yang, H., Zoidis, E., Pan, B., Wu, Z., Ming, Z., Zeng, C.-J., Meng, Q., & Han, H. 
(2019). Role of selenium and selenoproteins in male reproductive function: a review of past and present 
evidences. Antioxidants, 8(8), 268.  

Raei, H., Torshizi, M. A. K., Sharafi, M., & Ahmadi, H. (2021). Improving seminal quality and reproductive 
performance in male broiler breeder by supplementation of camphor. Theriogenology, 166, 1-8.  

Shakouri, N., Soleimanzadeh, A., Rakhshanpour, A., & Bucak, M. N. (2021). Antioxidant effects of 
supplementation of 3, 4 dihydroxyphenyl glycol on sperm parameters and oxidative markers following 
cryopreservation in canine semen. Reproduction in Domestic Animals, 56(7), 1004-1014.  

Shamiah, S. M., El-Karim, A., Ragaa, E., Eshera, A. A. M., Fouda, S. F., & Zaghloul, H. K. (2017). Effects of 
Dietary Selenomethionine Supplementation on Semen Quality, Fertility and Antioxidat Status of Cockerels. 
Egyptian Journal of Nutrition and Feeds, 20(2 ), 227-236.  

Sharideh, H., Zeinoaldini, S., Zhandi, M., Zaghari, M., Sadeghi, M., Akhlaghi, A., & Peebles, E. D. (2020). 
Use of supplemental dietary coenzyme Q10 to improve testicular function and fertilization capacity in aged 
broiler breeder roosters. Theriogenology, 142, 355-362.  

Sharpe, R. M., McKinnell, C., Kivlin, C., & Fisher, J. S. (2003). Proliferation and functional maturation of 
Sertoli cells, and their relevance to disorders of testis function in adulthood. Reproduction, 125(6), 769-784.  

Shi, L., Zhao, H., Ren, Y., Yao, X., Song, R., & Yue, W. (2014). Effects of different levels of dietary selenium 
on the proliferation of spermatogonial stem cells and antioxidant status in testis of roosters. Animal 
Reproduction Science, 149(3-4), 266-272.  

  

 [
 D

O
I:

 1
0.

61
18

6/
ra

p.
14

.4
2.

68
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.2
25

18
62

2.
14

02
.1

4.
42

.8
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

ap
.s

an
ru

.a
c.

ir
 o

n 
20

25
-0

7-
12

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

http://dx.doi.org/10.61186/rap.14.42.68
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.42.8.5
https://rap.sanru.ac.ir/article-1-1383-en.html
http://www.tcpdf.org

