
 ���� ���	
����  

 ����52 ���	
 �3 � ����1400  �)201-189(  

Iranian Journal of Animal Science 

Vol 52, No 3, Autumn 2021 (189-201) 

DOI: 10.22059/ijas.2021.325212.653832   
  

 

* Corresponding author E-mail: ghoorchit@yahoo.com   

:������ ����� 

 ����� ��	
��� ���� ������� � ������ E ������ ��������� ��� ��	�! "#$�%���� #�� #��

 &����' �(	�	 �) ��( &���*�+�������,�� #����- �  )�.�*/�����-#�� �' ��  
  

#$�	 $*0�1&2��3 &4� "2*#�$7�� ��.0�	$8/ "3 &4��� &���: ���: $�� �1  

1 �2  �3 .�	
��������� � ����� ������ ��� ����� ����� ����  � �!��	� "�#$ %�&	
�� �� �� "�#$ %'(	
�� ���� � "�� )�*+, %���  
-��,) :01��� 30/3/1400 - -��, :6��*7 19/5/1400(  

  

;$�.2  
 )� ��;<, )=��>  �?�  @�A,B#�C  D�E� F� ���� � "���#� E =�G����  �� ���=�H �I��� ��� �J K)�����1 ��'�L���, ��J��J  ����M�N���

 ��IF���	#J ��J��� �  ��(#M$)G�����J  �O
H'G�, !� P7 28  RS���  ��T
 F�=�HF���	#J  �8 �
� ��M��! !� U�V )�WJC �� )� � X�
 � �1��Y,4  �M�, �7  ��(, P[� .'
'N %�����V�O\ � �� )�WJ U�V !� �� ! ��  �?�
� ���� )� ���M��!  �J���F� ���� � "���#� E  @�A,

@�A, �'J�N U �N �J�M�, .'N 15 �30  �45 �#� ���G  UM( F� ���� � "���#�E  �J .'
��� �#� ���G UM(  ���] 5/0 �#�  "�� "���#� )� 
^M
 _�` 0��#� K�'� � 50 F� ����� �##MG� F�� ']�� E _�` )� �WGH a� �� U��1���, ��J��� .��� _��� !� �?
 �F� �!� � �� ! 

��M��! a����  '
���.  F� ���� � "���#� @�A, ���� ��	
 b���
E ��� )�)G���� �
!� ��(#M$ �� �F�=�H ��J%'N 'G��  ��J �*� ��;<, �O
H �
� 'N�� )� ��� )G���� �!� � )
�!� �!� c��A1� )�!� � �J ��J30 )0456/0 (P= �45 )0306/0 (P=%��� � ��!�01��� ��J%'��� �

 F� ���� � "���#�E  F� ���� � "���#� 01��� .01�� c��A1� 'J�N %��� )� 0�=
E ��� 0 ��>  e$�� ����� � F�=�H ��J � A��#� cJ��
��, �  c��! !� '�� �� ! � ��I '���=�#�A��#� 0?#f ��M��! '�� )�WJ ^� .��N )0480/0 (P=  ���, '���=�#� )0241/0 (P= 

 ���� � "���#� @�A, !� c��A1� �� ���M��! !� '�� � U�V )�WJ ^� F��gMJ .01�� c��A1� 'J�N �M�, )� 0�=
 %'N @�A, ��J��� � ��I F�
E 0�G��1 ��A�  �A
H�K !�'�=���7 ���,�,�#�  � 0?#f�� �J ��J�
���,�'����, � F��,F�
���,�'�  c��A1� A�
01�� )05/0(P<)� .  �� �#� ��

 F� ���� � "���#� @�A, ��h�] b���
 )� )i�,E  UV�'] ��A�  )�30 �#�  ���G���=�H �I��� � ����  )�`�, U��V F���	#J ��J .'N��  
  

;<	�:#$��> #�� F� ���� � "���#� E �)�����1��J ��IF�=�H ��J��� � ��� �J�'�L���, ��J.  
  
  

Effect of different levels of selenium and vitamin E injection on thyroid hormones 
metabolism and biochemical parameters in late pregnancy of Holstein cows and 

their calf performance  
 

Mohammad Asadi1, Taghi Ghoorchi2*, Abdolhakim Toghdory3 and Seyed Hossein Hosseini Sabeghi1 

1, 2, 3. Ph.D. Candidate, Professor and Assistant Professor, Department of Animal and Poultry Nutrition, Faculty of Animal 
Science, Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, Iran 

(Received: Jun. 20, 2021 - Accepted: Aug. 10, 2021)  

 
ABSTRACT 

To compare the effects of injection different levels of selenium and vitamin E in late pregnancy on thyroid hormone 
metabolism and biochemical parameters of Holstein cows and their calf performance, 28 pregnant Holstein cows were 
selected in 8 weeks before calving and randomly assigned to 4 treatments and 7 replications. Cows were then injected with 
selenium and vitamin E four and two weeks before the expected time for calving. Treatments included: injection of 0 
(contro), 15, 30 and 45 ml of selenium and vitamin E supplements. Each ml of supplement contained 0.5 mg of selenium in 
the form of sodium selenite salt and 50 international units of vitamin E in the form of DL alpha tocopherol acetate. Cows 
were balanced in terms of age, weight and calving time. The results showed that injection of selenium and vitamin E in 
pregnant cows affected the weight performance of their calves (P<0.05) so that the daily weight gain and weight of calves at 
30 and 45 days of age in Selenium and vitamin E treatments increased, compared to the control group (P<0.05). Receiving 
of selenium and vitamin E makes pregnant cows resistant to low blood glucose and triglycerides in the postpartum period. 
At one week after delivery. The concentration of glucose and blood triglycerides in the injected cows increased compare to 
the control treatment (P<0.05). Also, one week before and after delivery, with increasing the dose of selenium and vitamin 
E, the activity of glutathione peroxidase and the concentration of tetrahydrotyronine and triiodothyronine increased 
(P<0.05). In general, according to the present results, at least 30 ml of selenium and vitamin E at the end period of 
pregnancy for Holstein cows, could be recommended.  
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Table 1. The ingredients and chemical composition of dairy cow diet before calving 

Chemical composition Ingredient (%) DM basis 

1.54 NEl (Mcal/KgDM) 12 Alfalfa 
15.2 CP (%) 62 Corn silage 
3.11 EE (% of DM)  1.9 Barley straw 
9.74 Ash (% of DM) 2.46 Barley grain 
10.6 RDP (% of DM) 11.5 Corn grain 
40.7 NDF (% of DM) 2.5 Wheat bran 
36 NFC (% of DM) 1.9 Rapeseed meal 

0.72 Ca (% of DM) 2.8 Soybean meal 
0.31 P (% of DM) 0.47 Calcium carbonate 
0.29 Mg (% of DM)  0.47 Sodium bicarbonate 
0.16 Se (mg/Kg of DM) 2 Mineral and vitamin premix* 

* Each kilogram contained: 140 g of Ca, 20 g of P, 35 g of Mg, 40 mg of organic Cr, 40 g of S, 1200 mg Mn, 1000 mg of Zn, 800 mg of Cu, 8 mg of Co, 10 mg of 

I, 400 mg of Fe, 10 mg of Se, 20000 mg of Niacin (B3) and 350000, 60000 and 4000 IU of A, D and E respectively and 650 g of Anionic salts.
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Table 2. Ingredient and chemical composition of calf starter diet 

 Ingredient (Percent of DM bases) Starter dietary components 

45 Corn 
10 Barley 
29 Soybean Meal 

10.18 Wheat bran 
2.5 Soybean oil 
1.2 supplements (vitamins and minerals)** 

1.1 Calcium carbonate 
0.22 Di calcium phosphate 
0.2 Salt 
0.6 Pellet binder 

Percent of  DM Chemical composition  
90 Dry matter 

18.32 Crude protein 
3.54 Ether extract 

20.74 Neutral-detergent fiber 
9.8 Acid-detergent fiber 
7.3 Ash 
2.1 Metabolizable energy (Mcal/kg DM) 

** Vitamin-trace mineral pre-mix provides per kg of mixed ration:1oooooo IU Vitamin A; 75000 IU Vitamin D3; 3000 (mg)Antioxidants; 150000 

(mg)ca; 60000 (mg) P; 300009(mg)Mg; 2000 (mg)Mn; 3000(mg)Fe; 500 (mg)Cu; 2500 (mg)Zn; 10 (mg)Co; 20 (mg) I. 
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 H� A3 )*+,- &'(! %��$ "#� .0�-�+�� � /'�.*! EJ2�!'U �"�*	= "1 9.+41W "[��� �� ����U J1 2'$ >� x� �@:W ���  
Table 3. The effects of injecting different levels of selenium and vitamin E to late pregnant cows on performance of 

their calf after birth 
P-Value SEM 

Injection vitamin E & selenium 
Control Performance parameters 

(Sucking Calves) 45ml 30ml 15ml 
0.7506 0.561 40.88 40.96 41.08 40.08 Birth weight (kg) 
0.6012 0.628 44.22 43.96 44.58 43.78 Weight at 15 days of age (kg) 
0.0456 0.667 52.72 a 51.16 ab 51.78 ab 49.98 b Weight at 30 days of age (kg) 
0.0306 1.201 64.78 a 64.66 a 63.28a 60.18b Weight at 45 days of age (kg) 
0.0485 21.721 533.30a 537.80a 493.60a 442.40b Average daily gain (kg day) 
0.0527 84.744 1111.25 1102.97 1069.82 1001.54 Dry matter intake(g) 
0.1832 0.447 2.08 2.05 2.17 2.26 Feed conversion ratio 

:b-a 1�Y-�: X�"G �1 )��� "� �� /�a�� P��8$9.;- �J ?!� ��� )05/0<P(.  
0��:��- >� ��� :�+!� ��([. :SEM  

SEM: Standard error of means, means in column with different superscripts differ significantly (P<0.05).  
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Table 4. The effects of injecting different levels of selenium and vitamin E to late pregnant cows on the blood 

parameters of pregnant cows (1 week before parturition) 

P-Value SEM 
Injection vitamin E & selenium 

Control Blood parameters 
(1 week Before parturition) 45ml 30ml 15ml 

0.1610 4.121 70.71 74.76 71.88 67.89 Glucose  (mg/dl) 
0.0714 0.691 20.78 21.57 20.45 18.92 Urea  (mg/dl) 
0.3693 7.192 300.34 301.53 298.88 297.22 Cholesterol  (mg/dl) 
0.2108 0.913 88.03 84.90 85.27 84.86 (mg/dl)  Triglyceride 
0.6548 0.667 8.83 8.59 8.77 8.37 Total protein (g/dl) 
0.3003 0.392 5.21 5.30 5.62 5.41 Albumin (g/dl) 
0.6005 0.471 3.62 3.28 2.14 2.96 Globulin (g/dl) 
0.4951 0.402 1.47 1.70 1.97 1.99 Globulin: Albumin 

:b-a 9.;- �J1�Y-�: X�"G �1 )��� "� �� /�a�� P��8$ ?!� ��� )05/0<P(� :SEM 0��:��- >� ��� :�+!� ��([.   
SEM: Standard error of means, means in column with different superscripts differ significantly (P<0.05). 

  

 H� A5 &'(! %��$ "#� . )*+,-0�-�+�� � /'�.*! EJn.!�"S "1 9.+41W "[��� �� ����U J1 0+41W �����U 9:'[ ���  

(K��> >� x� J+8� M�)  
Table 5. The effects of injecting different levels of selenium and vitamin E to late pregnant cows on the blood 

parameters of pregnant cows (1 week after parturition) 
P-Value SEM Injection vitamin E & selenium 

Control Blood parameters 
(1 week after parturition) 45ml 30ml 15ml 

0.0480 3.405 61.78 b 65.76 a 60.56 b 56.89 c Glucose (mg/dl)  
0.0714 0.691 20.78 21.57 20.45 18.92 Urea  (mg/dl) 
0.4792 6.174 299.24 300.13 296.64 294.21 Cholesterol  (mg/dl) 
0.0241 1.189 89.54a 85.76b 84.64b 79.53c (mg/dl)  Triglyceride 
0.5022 0.662 8.64 8.25 8.24 8.78 Total protein (g/dl) 
0.5174 0.391 5.10 4.84 4.93 4.88 Albumin (g/dl) 
0.6301 0.479 3.54 41.3 3.31 3.90 Globulin (g/dl) 
0.2075 0.407 1.44 1.42 1.49 1.25 Globulin: Albumin 

:b-a 9.;- �J1�Y-�: X�"G �1 )��� "� �� /�a�� P��8$ ?!� ��� )05/0<P(� :SEM 0��:��- >� ��� :�+!� ��([.  

SEM: Standard error of means, means in column with different superscripts differ significantly (P<0.05). 
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 H� A6 )*+,- &'(! %��$ "#� .0�-�+�� � /'�.*! EW "[��� �� ����U J134�2'1�+- "1 9.+41 �'-�'���� ?�2�;S � � �5�"�$ 3�:W 

�'�$�$'*U (K��> >� dQa J+8� M�) 0+41W �����U >� �4F�"�  
Table 6. The effects of injecting different levels of selenium and vitamin E to late pregnant cows on Thyroid 

Hormones Metabolism and Glutathione peroxidase activity of pregnant cows (1 week before parturition) 
P-Value SEM Injection vitamin E & selenium 

Control Thyroid Hormones Metabolism 
(1 week before parturition) 45ml 30ml 15ml 

0.001 0.206 3.71a 3.62a 3.41a 2.87b Triiodothyronine (T3) (ng/dl) 
0.002 10.874 61.19b 65.61ab 68.78a 57.14c Tetraiodothyronine (T4) (µg/dl) 
0.004 2.987 16.49 b 18.12 ab 20.17 a 19.91 a T4/T3 
0.001 52.712 419.28a 429.27a 451.21a 267.82b Glutathione peroxidase Activity (U/gHb) 

:b-a Y-�: X�"G �1 )��� "� �� /�a�� P��8$9.;- �J1� ?!� ��� )05/0<P(. :SEM 0��:��- >� ��� :�+!� ��([.   

:U/gHb  3�:W  G�� /"U �� L- "1NADPH  JF M� �� JL�a� M� ��9*�- /"U 0�g$�"�  �� �4F� 9-. .F  

SEM: Standard error of means, means in column with different superscripts differ significantly (P<0.05). 

  
H� A 7 )*+,- &'(! %��$ "#� .0�-�+�� � /'�.*! E34�2'1�+- "1 9.+41W "[��� �� ����U J1 �'-�'���� ?�2�;S � � �5�"�$ 

3�:W �'�$�$'*U (K��> >� x� J+8� M�) 0+41W �����U >� �4F�"�  
Table 7. The effects of injecting different levels of selenium and vitamin E to late pregnant cows on Thyroid 

Hormones Metabolism and Glutathione peroxidase activity of pregnant cows (1 week after parturition) 
P-Value SEM Injection vitamin E & selenium 

Control Thyroid Hormones Metabolism 
(1 week after parturition) 45ml 30ml 15ml 

0. 0001 0.189 3.85 a 2.60 b 2.34b c 1.92 c Triiodothyronine (T3) (ng/dl) 
0. 0001 9.294 60.11 a 54.58 b 47.30 c 48.23 c Tetraiodothyronine (T4) (µg/dl) 
0.0083 3.712 15.71 b 21.29 a 20.96 ab 25.96 a T4/T3 
0.0002 93.718 505.79 a 441.74 a 315.77 b 291.31 b Glutathione peroxidase Activity (U/gHb) 

:b-a 9.;- �J1�Y-�: X�"G �1 )��� "� �� /�a�� P��8$ ?!� ��� )05/0<P(.  

:SEM 0��:��- >� ��� :�+!� ��([.   

:U/gHb  3�:W  G�� /"U �� L- "1NADPH  JF9*�- M� �� JL�a� M� �� 0�g$�"� /"U  �� �4F� 9-. .F  

SEM: Standard error of means, means in column with different superscripts differ significantly (P<0.05). 
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