
ciev

 [
 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

26
-0

5-
10

 ]
 

                             1 / 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
http://rap.sanru.ac.ir/article-1-1383-fa.html


GLMSAS 9.4

p

Alavi et al., 2020

Ahsan et al., 2014

Behnamifar et al., 2021; Meyrick & Brigham,
1983

Raei et al., 2021

Mehaisen et al., 
2020

Gholami Ahangaran et al., 2021

Se4+Se6+Se2-
Ahsan et al., 2014

hashemi711@yahoo.co.uk

٦ ٦

 [
 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

26
-0

5-
10

 ]
 

                             2 / 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
http://rap.sanru.ac.ir/article-1-1383-fa.html


 

 

Alavi et al., 2020

Dalia et al., 2018

DNAAlavi et al., 
2020

Dalgaard et al., 2018; Dalia 
et al., 2018

 

 
Akhlaghi et al., 2014

pH
mOsm/kg Amini et al., 2015

 [
 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

26
-0

5-
10

 ]
 

                             3 / 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
http://rap.sanru.ac.ir/article-1-1383-fa.html


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
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