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ها نمونه ،پس از جدا شدن سرم. ثانيه اخذ شد 30مدت 
واقـع   مرجـع به آزمايشـگاه   مطالعهشده و جهت  منجمد

 )IDVET(با استفاده از كيت الايـزا  . در كرج ارسال شد
ميزان آلودگي به ويـروس آنفـولانزا بررسـي و ميـانگين     

هــا در دو گــروه مثبــت نمونــه مشخصشــده وآلــودگي 
و گروه منفـي  ) هاي با نمونه سرمي مثبت آنفولانزااسب(
. گرفتنـد قـرار  ) هاي با نمونه سرمي منفي آنفولانزااسب(

هــاي سـرمي ميــزان فعاليـت ســرمي پــروتئين   در نمونـه 
سـنجش لومينـانس    قلبي با روش Iساختاري تروپونين  

 Vitros ECi Analyzer( )Apple and( ايمونومتريـك 

Jaffe, 2006(  هــــاي فعاليــــت ســــرمي آنــــزيمو 
GGT،ALP،ALT ،AST ،CK  و سطح سرمي پـروتئين 
ــام ــوكز،  ت ــومين، گل ــترول و  اوره، آلب ــراتينين، كلس ، ك
ــري ــيريد  ت ــت گليس ــا كي ــود  ب ــيميايي موج ــاي بيوش ه
تغييـرات الكتروكـارديوگرافي و تعـداد    . گيري شد اندازه

  .شد بررسيضربان قلب نيز 
  

 آماري تحليل
  SPSS15از نـرم افـزار آمـاري   جهـت تحليـل نتـايج       

در مــورد تغييــرات الكتروكارديوگرافيــك  .اســتفاده شــد

 chi-squareصورت توصـيفي بيـان و بـا روش     هنتايج ب
جهت مقايسه ميانگين پارامترهاي سرمي . مقايسه گرديد

و جهت تعيـين ارتبـاط از روش    T-testاز روش آماري 
correlation استفاده شد.  

  
  هايافته

س اسـب،  أر 202نمونه سـرمي از مجمـوع    19 تعداد   
آلودگي سرمي بـه ويـروس آنفـولانزاي اسـبي را نشـان      

ــد ــروس در   . دادن ــن وي ــه اي ــودگي ســرمي ب درصــد آل
بـود و درصـد   ) سأر 19% (5/9هاي تحت بررسي  اسب
هـا  بود كه اين اسب) سأر 183% (5/90هاي سالم اسب

تعـداد  . قرار گرفتند شاهدبه ترتيب در دو گروه بيمار و 
ضـربه در دقيقـه    86تـا   26ضربان قلب در گروه شاهد 

ضـربه در   41/42±20/11بود كه ميانگين ضـربان قلـب   
ولي در گروه بيمار تعداد ضربان قلـب  . تعيين شددقيقه 

ضـربه در   22/54±38/14ضـربه بـا ميـانگين     98تا  32
و دبين  اختلاف ميانگين تعداد ضربان قلب در. دقيقه بود

  ).>05/0p(دار بود گروه معني
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 ?��QRS 
B4�1  11/0  01/0  
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�����  32/0  10/0  

QRS 
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 1��25: ���
� ���  �� +	��� #$� %�B@	� �� ��� #@: 4���� 1�'��  

4��  4�� AB�  ��C:+  C5��  

P  

<bR0- /  �
n- ��  10  63/52  

<bR0- %) �
n- ��  9  37/47  

QRS 

qrs 8  11/42  

QRS 6  58/31  

qRS 2  52/10  

QrS 3  79/15  

T 

��(-  7  84/36  

�
n- H��(-  3  79/15  

��(- �
n-  5  32/26  

�
n-  4  05/21  
 
  

      */0�2 �  ��
b� :����Y/0) �-0� e_� :�+���- �4 ��

5����)0) <���� �������� / B4����1 ng/ml014/0±019/0  /

027/0±082/0 �(U- ���-� o@#F� <7  �� :�� �  ��� 

  ��1�   ��9/ *B1 B�� */02 /  )023/0=p.(   :�+����-

� ����� */02 � 6�)���, :$�L$� ?&��� �-0� ��$�U,< ��I

�(U-)  �� <#,�& i&��,� ��� 006/0=p   :�+����- ��$/ .(

 ?&������ �����$�U,�����4  6�0�������0)�(�-� C�)��G����� H

 :������� / 6����(�7 :�)�0���7 H6�0�������0) Q����-�)�b2�-�2

 6�0������0)�(�-� ���(U- o@#��F� */0��2 /  :���� � ���  

�1�B�  =/B9)6.(  
  

 1��26D*E�. +F�� +��	 #
!��6 � +@�� �
��G��� +��	 H"	 �
���
� �I*��� :���
� � ���� ���  �� �� ��  

	��� �������  7��8  ��C:+   %�9����± ���:� ;��<��  	2:� =>� ���� )P value(  

) ��+, ����.���ng/ml(  B4�1  183  014/0±019/0    

023/0  �����  19  027/0±082/0  

7�
�% ��T2 �����%  

 )U/L(  

B4�1  183  32/21±56/247    

103/0  �����  19  09/16±40/259  

 7����T2 ���&��  

)U/L(  

B4�1  183  32/41±55/479    

006/0  �����  19  85/28±58/608  

 7���T���� Q�����+� ����

)U/L(  

B4�1  183  16/3±94/27    

084/0  �����  19  66/2±59/32  

  7���T�����
��� �����

)U/L(  

B4�1  183  86/0±59/13    

326/0  �����  19  47/1±21/14  

 7���T�����
��� '��	�Y��

)U/L(  

B4�1  183  58/13±52/331    

257/0  �����  19  32/17±41/342  
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   :�r)/0Y �-0� e_� :�+���-  c��)   H�7��b2 H:�-��
$� H

*�/�  �0�) / =/0#��b7 H:�)�07 H   */0�2 /  �  B&0����b2

 =/B9 �  ����� / B4�17     :�+����- .���� *B�1 * �/�

  :�r)/0�Y �-0�� e_�  c��)     ������ */0�2 �  :�-��
$� /

 ���(U- i&����,�   5���)0) <���) ���1�  ��� 046/0=p  /

021/0=p 0#�7 ����� */02 �  c0� =/0#�b7 / �7�b2 .(

 */02 6�    ��(U-0�{ i4��7 :�&� ��$/  �� B4�1  . ��� �� 

 �-0� e_� :�+���-*�/� �  B&0���b2 �0) / :�(�)�07 H

�(U- 0�{ i&��,� B4�1 */02   .�1�  ���   

  

 1��27 KEL��  K�
��@!. K�
M���G 1���� +��	 H"	 �
���
� �I*��� :BUN�
I
�  %�� � 1��-I�L K�
���L K���
� � ���� ���  �� �� �*  

	��� �������  7��8  ��C:+   %�9����± ���:� ;��<��  	2:� =>� ) ����P value(  

��R���. $��  
)g/dl(  

B4�1  183  68/0±59/6    

046/0  �����  19  56/0±80/7  

�������  

)g/dl(  

B4�1  183  21/0±65/3    

021/0  �����  19  36/0±08/4  

�%�+�  

)mg/dl(  

B4�1  183  32/7±56/100    

564/0  �����  19  54/4±40/99  

G	��  

)mg/dl(  

B4�1  183  52/3±22/15    

109/0  �����  19  64/2±58/16  

����%�
�  

)mg/dl(  

B4�1  183  16/0±24/1    

884/0  �����  19  09/0±28/1  

>��"T+%  

)mg/dl(  

B4�1  183  83/7±54/83    

869/0  �����  19  27/10±19/84  

 6���T�+� ���  

)mg/dl(  

B4�1  183  82/2±70/37    

753/0  �����  19  71/3±94/36  

  

����� � �� �!�"  

      5��� f�/0�Y �U(D 8/�,�6/� �,03�Y <� <9�) ��

  8���7����� ��0� 5�� �16�/ 8��) / �&���7 ���4� /

  ��- ��/0�O 5�� �#-@� :�-�)    5��� �&����7 .B�1��

J@-�7 �- ]/0A / 5b� ��$�U, <� <#���/  Q�-��A / B1��

   B(#��4 0g��- ]/0A / 5b�  0Lb�A �  0��j) �  � �&6

������ iS� 8��- :&� �  <7 Qn- ����A ��4  ����������

�
��    6� .���� Q��#K- 5b�  0Lb�A �B� �& i4�7 � 

 *6�B���� ���� 5��b�  0��Lb�A �����0� 0��+&  o0��I �0���2

/ 8���� 5I �  �
b� :���Y/0) �- 6/0-� |�  `K� c� -

      �  5�b� 8��0�O  �B�U) :�+����- ^��SK) :&� �  .B1��

5�� ��4 �������� <� * �$� ��(U- i&��,�   8��3� �� ��� 

)  � 05/0p<� ������ 6� �1��  �  / 5) .(<   ��d&� Q�$ 

  *0�2 6� '$�G�&� M/0F i&��,� `A�� %�)�G�� %&0K)

�0O  �BU) <d�#� �  / *B1 ���b4  ���(��  �� 5�b� 8�

  ��- ����   0�� )Rezakhani et al., 1977( . 6�183 �p a

5����     �  B4���1 */0��2 �  �����0� ���K)164  ap�

)62/89 6�  H����� */02 �  �$/  �� �U�
I 5b� ?#&� (%
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19  �  �����0� ���K)  ����-12 ) ap�16/63 ?#��&� (%

�(U- 0��j) <7  �� �U�
I 5b�  */02 /  :&� :�� �  ��� 

) B1 *B4�3-003/0=p�  �  .(<  /  0�Lb�A i&��,� Q�$ 

    / c�02�& ���7/0#L$� �  ��)�0��j) 5�b� �O�
S�� C�B�

�-  �d&� 5b� ?#&�        ����- }��9 C�0���j) :�&� <�7 B(7

�- �Sb) %&l�$�&��,     :��(W ���� ^��SK) :&� �  <7  �1

<d�#�      5�b� ��U�
I ?#�&�  ����-  �BU) / B1 QD�R ��

 �  . �  8���3� i4���7������� */0��2  � ����L�7�)  �B��F�

�7�) . �  8�3� i&��,� ���(��  o0�U- ���(�� � ��7

     *�0��4 Q�-��A <�� ~���Y �  5b� 8��0O  �BU) i&��,�

   a0#��� Q�-��A 0&��� / !�0_O� Hs��") H �     ��d&� �6

�- �7�) . �1  <�&���g QL1 <� ��� :L�- �O0- � ��7

������ 0g� �         0�g� �  <��$/� QL�1 <�� ��& �-���A ���4

�@#��F�   H5��) .B��&� B��&BY 5��b�  ���F ���D�h#F� C

 ?�7 / ��&0��F H��7�G�4      ��9/ <�� Q�-��A 6� ����F

�7�) *B��/�       <�&���g ���I <�� ��O0- ����(�� � ���7

   H5��b� �����S#R� �&������� Q���
� 6� � �����- / B(#���4

a�#7�����      *B���/� B�&BY Q�-��A <�b�9 6�  ��7��- ��4

�7���)   ���- <���$/� ���O0- �����(�� � ����7  �  .B��1��

%) ���   �  ��-����- <7 ��� *B1 ���g /�2 �  / �4

   �L�)�G��� %�&0K) �� *0460F ���� 0& �S- 8 ��F 0g�

�7�) �-  �d&� ���(�� � ��7  B(7)Robertson, 1990(.  

����#&�� <��b�9 6� �����(�� ����#&��  �  <��7  ���� �&���4

5�� ���0� �K) ��4  6� ���(�� ��#&�� .B1 *B4�3-

��#&�� <b�9 l�$�&��, ��4�- %& '$�G�&� <7 B1��   ���4

 ��- B() / B(7 ���b4  ���(�� *02 6� *B1 M��F    ��1

c�  6� �F0� �  <7       .��� :�&�  �B�F� 5��� <�b�9 6� �4

      �  0���j) / (c 6��� / c ) 8����R '�(�) <�� �� ��#&��

<#�����) �- t�
)�� Z�/ 5hA � B(4  )Rezakhani et 

al., 1977(     Hf6�/ H��#�$/0#L$� C�0���j) ��F0� <�#
$� .

   �  <�7 B(#��4 Q�F  8�  �BF� �  ��� a0#�� / 8�d�4

  �9/ BU� / Q
� 8�-6 �  �"9�) Q��� 0��j) <U$�_- :&�

 *02 �K&03) ��U��- Q�$  <� <L�� *;&/ <� .�1�B�SA 

 ��0���� �� 8� �����b��� H8� 8 ����� Z������ / 5����� � 

�- 0#3�� Z�/ 6� �0&PY0�g�) �� �  .B&�5��  /  0�4 ��4

 */02   <�9�  ��(_� ����b4  y�b�1 / 2   B�1 *B4��3- .

 <9�  �(_� ���b4  y�b�1  /2  ���#&�� <b�9 6�   ���4

   ��- !���K- 5��� �  %&l�$�&��,     �  0�2� <�7  ��1

     %�&l�$�)�Y B�((7  ��d&� QL�3- 8���R f6�/ �&����)

 ��- !��K-      f6�/ �&�����) �  8����R 8��W /  ��1

 QL3- 8���RH ��B� �-    ��
g  ����- c��) <7 ��2 8��)

     %�&l�$�&��, <�U$�_- :�&� �  ��(_� ���b4  y�b� *B1

�- !��K- �- �� �"��  �BF� / B��1    C�0���j) <�� 8��)

  <�9�  y�b� 0�#�-  �9/ *6/0-� . �  t�
)�� �#�$/0#L$�

2  �0L- PF� �  <7 �� 5�� � ECG   0��{ HB1�� �90� �Y

�- �Sb) � �A #R B�BS#U- / B((7     <�9�)  ���- B�&�� J���

 0�2 ��0�.    ���� ?b��- <�7 <��� =�R 04 <�H   <�b�9 6�

 QbAA-V  <9�  y�b�2�- H     �&�B�4 �  =@#�F� B����)

      86����) 8 ����F ?��4 <��� 6� ���1�� ���(_� �����b4 

��$/0#L$� * �&6 H�4   %��� �&��d) �  �/�    H?���b7 ���4

:�$���#&;&  ���� ��-�����-  H*0��460F :�&���Y 0& ���S- / ���4

�Y��-�& ��7�) �& ��7��- / �4  ������� �� cp�) ��4  ���4

<��&Pj)  .B��1�� ������A / �� ���$�R :��&� 6�  ����- /  � 

 *B4�3- 6�&B&��G��7��� <� @#
- 8�B(���2 �  ��#&��

 ����� *B��1 )Robert and Sonnehblick, 2007( .

�1���+�I  J�0�F� <7*B1 <����  ����H  6�50   �
��� ap�

 �,�3#7� �-�)��b� �R�09 �K) <7   B�� �� <�#,02 ��0�

 :B1 PF� c�02�& ��7/0#L$� ����8 ) ap�23  <�� @#
- (%
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8��0��O  H���(_� a0��3�Y ����44 ) ap�11 <��� @#��
- (%

�7�)  / ���"2�� �(_� � ��711 ) ap�318��0O (%  ��4

i�Y    B�� �  8��3� �� ��(_� ]�, a�)Stephen et al., 

2004( . 0��m� <���H8���3&�   :��&� .����/ Q��bA :&0#��3��

��#&��    / 5�b�  ���7��- 0� :��7�)/B�� 0�g�) <&���g ��4

     / 6��� / B���� =@#�F� / ���#[- �F !�hA� C�@#F�

     ���� *B�1 8���� ��#�$/0#L$� = �U) cBA)Robert and 

Sonnehblick, 2007.(  

         �  *B�1 ��
g M���-� Q�D��, / 8��-6 CB- :�+���-

5��   �2 /  �  ����0� �K) ��4  ��(U- 0���j) */0 ��� 

�(U- 0�{ i4�7 . �B� 8�3� ��- �� M��-� <bD�, ��    8���)

 �� 5b� 8��0O  �BU) i&��,� <�<   �� ������� =��
� <  Q��$ 

 . �  t�
)�� a0#�� / %�)�G�� %&0K)  

     M���-  ����- �  M����-� .����)�� :�+�����-p o@#��F� 

�(U-  ��� :��    0���j) :��(��4 .�1�B� */02 / T   ����

�(U-  M�-  ��- �  �$/  �
� �� QRS �<  =��
�   �2 ��$�

a/0&/ :&� ��  M�- .��)��QRS  ��(U- i&��,�  ���  6�)

87/1  <��� ���$/ ���b�-14/2  (���$/ ���b�-  �  8���3� ��

)021/0 =p M�- .��)�� �  0��j)  .(QRS �- ��   <�� 8��)

:_� �O�
S�� C�B� i&��,� � �4<    t��
)�� ������� =��
� 

�  . �        Q��B�R :�70�) 5��� �  <�#,02 c��d�� <U$�_-

 M�- .��)��Q  ��01/0 �b�- 8� 0n7�B�R / �$/ �� 65/1 

�b�- M�- .��)�� Q��BR H�$/R  ��01/0    / ��$/ ��b�-

 �� 8� 0n7�B���R30/3 -�����b B���� 07 f������2 ����$/ 

)Mokhber et al.,2001.(Fregin � <��U$�_-  .����)�� ��

 M�-QRS   0�/0) 5�� �  ��86/1 �b�-   f����2 ��$/

��� * 07 )Fregin, 1982(.  

        /  :��� �  ���� M���-� QL�1 :�(��4 <U$�_- :&� � 

 M�- .B1 <�&�S- */02p c�  �       Q�n- <�n9 Z���� ���4

  <�bR0- /   ����- 0#3�� �  5��     ���#&�� <�7 ���� ��

��� !��K-  .�� :&� �� <n9 %W�7 c�  �  02� <7  �1

 M�- QL1 0��j)P    a� /6 T��
S�� B�&�� ?�(7  ��F0�

�7���)�& �����b4  <#,0��3�Y  �����- �  / �����b4  � ����7

 07 !��K- ���b4  8���@&0
�, )Rezakhani et al., 

1977.(  'LbG�7QRS  B4�1 */02 �  � 39   ��  ���-< 

 C��Dqrs �  H86   C���h�  ��-QRS �  H33    ���-

�< C��DqRs  �  /25 �  ��-<C��D  QrS   ��$/  ���

  �  ����� */02 � 8 �  ��-< C��Dqrs �  H6  ��  ��-< 

 C��DQRS �  H2 �  ��-<  C���Dqrs   � /3    ���-

 C��h�QrS    �  N���) <�#,02 C��D ^�SK) �  . ��

   'LbG��7 =�L�1� :�70) 5��QRS  � 23 %qR H22 %

qRs H2 %Qr H16 %qRs H4 %qr H2 %Rs H5 %rS  /4 %

B� 07 8��� <�0�#- )Mokhber et al.,2001.(   <�U$�_- � 

Fregin  ��4 ��� ���/�0,QRS *6�B��  ��-    ��0�� �0��2

�,0+� )Fregin, 1982(�$/ . 0+&  <U$�_- �  �+��+W

 ����4 ���QRS  ]�S#��1� ����4 �  ��I HII HIII HaVR H

aVF HaVL  /10V   �BU) ��0�100  t�b[- 5�� ap�

  �4�
��1 6� s&���#� <��� �4���+� . �/� ����  <��� �����0&�

� �"�� 0�+�3W<  ��(U& 8B� �bD� ��K- <� �  ��hF

�O0A ��4��K- )I( �$�I H)aVF(  ) � ���A /10V (

<#,�& ��    �B�U) / .�() 0m� 6� :�70) 5�� <� t��0- ��4

i[� ��4QRS   ��- ��&�LR      <�7 ����I <�� .B�(7 � 

 ]�, ^�SK) ]�S#1� � I    .��(#- ���4 ���R, qrs, Rs, 

qr, Qr, qRs, qR, QR, QS      <�� 5��)0) <�� �� <��0�#- /

  8������-4 H4 H15 H21 H7 H10 H10 H10 H9 H10  B����D� 

 ]�S#1�  ��- �  �/ . 07 k[3-aVF    ���4 ��� ����

  .��(#-rS, Rs, qr, qRS, Qr, qRs, qR    <�� �� <��0�#- /

   8����- <�� 5�)0)23 H22 H2 H16 H14 H2 H5  /4   B�D� 
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�- 07X  ]�S#1� �  .B(710 V  � 100%   %�& NS,  ���-

�3[� /   ��� )qR( 5�� ��0� ��    <�U$�_-  ���- ���4

 :&0#��3�� <��7 �A���O�- .����� * �/� ����  <���  ���F

  ��- 8���� :�70) 5�� <� t��0- s&�#� �� �� �4�
1  ��  

)Hajinejhad, 1988.(   M��-T   �  B4��1 */0�2 � 123 

 H��(-  ��-35   �  / ��
n- ��(-  ��-25   ��
n-  ���- 

 �  ����� */02 �  �$/  ��7  H��(-  ��-3    ���(-  ���-

  H�
n-5  / ��(- �
n-  ��-4   ��
n-  ���-    .B�1 ��
g

 M�- 8 �� ��(- �& �
n-T ��� !��K- ��#&��  /  �1

�-  .  02 �
g QL1 04 <� 5�� �  B���)  

    �-0� e_� :�+���- �� :���Y/0)<  =��
�    <�� �2 ��$�

�
�� ��������� a/0&/  ��(U- i&��,�  . �  8��3� ��� 

   kF��1 8���(A <� �
b� :���Y/0) 8���- i&��,� *6/0-�

  /  ���7��- 5��� k�[3) �"9  ��B��#�� �&����1���

��� *B1 <#,0&PY  ��7��-  �R a�#7����� )Parmacek 

et al., 2004; Schwarzwald et al., 2003.(  i&���,�

�- ��� �
b� :���Y/0) �-0� e_� ���� 6� �1�� B���)5 

� 5b�  ��7��-<   ��4/��  :�&� CB- ����I o0h- =�
� 

 �  .B1�� ��1���2  �    ���-     �2���Y ���W  5��� %�&

�7�) / C����      �-0�� e_�� ��(_� � ���7cTnI  �  ��

 <��U9�0- 6/�ng/mL 9/5  B��U� 6/� s(��Y /ng/mL 3/4 

  f�����2 ������*�����B )Cornelisse et al., 2000( .

Schwarzwald    =��� �  ���� 8���L�4 /2003   %�& � 

�7�) ��W  5��   i&���,�  ���7��- 6/0L� / �(_� � ��7

 8�3� �� :���Y/0)B� �  )Schwarzwald et al., 2003( .

<U$�_- �  �  8�3� ��<7 ��� *B1 *  �-0� ��BS-cTnI 

  0���j) �4�2�0W 8�
�� <� �
�� <S���-  0�/0) 8�
�� � 

�(U-     N���#- ��B�S- .��1�B� ��� cTnI   */0�2 /  � 

ng/mL 085/0± 047/0   ��� )Phillips et al., 2003(. 

 =�� �  <U$�_- %& � 2006    6� * ��#��� ���ADVIA® 

 ���U�
I ��B��S-cTnI  0��&6  0���/0) 8�
���� �  ��µg/mL 

15/0   B�� ���  �/�0�� )Begg et al., 2006(.   =��� � 

2007  B� �  8�3� <7   H5��� (6�&�����) 6���@Y/0�Y � 

 �-0���� e_���� i&�����,�cTnI �7����) ����� / � �����7

'LbG�7 i�Y ��4    ��(_� ]��, / �bL�1B(W �(_� a�

 .�1�  t�
)��8�3&�  ��BS-cTnI     <�� @#�
- 5��� �  ��

 6�����@Y/0�Yng/mL27/0  ?$���� 8�
���� �  /ng/mL 

03/0-01/0   B�� 07  �/�0�� )Diana et al., 2007(.  � 

<U$�_-��  �  8�3�<7 ��� *B1 *  c�+(4 �  8�
�� 5b{�

 0��&6 :�����Y/0) �R�0#����µg/L022/0 B�����   <��72-1 

 B(���4 <S���- 6� BU� �A��14-10    8� 6� B�U� �A���

  ��- i&���,� ���BS- B���& )Nostell and Haggstrom, 

2008(. <U$�_- � &� �� ��   �  ���0d) ����7�)/B��  �d

    c0�� �  ��
b� :����Y/0) 8����- :#,� ��� 5�� ��µg/L 

135/0    ���#&�� <�U$�_- :�&� �  <7 B� 07 f���2  ���4

      ��� ��(_� .��� 6� 0#�3�� *B�1  �d&� )Nostell et al., 

2011.(   �  6�)����, :$��L$� ?&��� �-0� ��$�U, :�+���-

��� ������� */0��2<���(U- ����I i&����,� ���   ���� <��#,�&

)006/0=p?&��� ��$�U, :�+���- �$/ .(   C�)��G��� ���4

   / 6��(�7 :�)�0�7 H6�0����0) Q�-�)�b2�-�2 H6�0����0)�(�-�

     o@#��F� */0��2 /  :���� �   6�0������0)�(�-� :������

�(U-   .�1�B� ��� C�0��j)  ?&���� :&� �   ��- ��4  B����)

    <�7 B�1�� �B�
7 5��� / ���() t�[- 5��� 6� �1��

    ���� *B�1 8���� ���� 0+&  :�SSK- N��) .�O�- :&� 

)Mozaffari et al., 2010; Morris et al., 1985(.  

   :�r)/0Y �-0� e_� :�+���- c�)   */0�2 �  :�-�
$� /

�(U- i&��,� �����  <��) ��1�  ���   5��)0)046/0=p  /

021/0=p 0#�7 ����� */02 �  c0� =/0#�b7 / �7�b2 .(



�� ��� ��	
�
�

� �	������	� ���� � ���� �	���	� ��	���� ���  �	�  ...                                                                                                          ��  ��! "��	#�� � �
�  

 

1818 

 

  �� B4�1 */02 6�    ��(U-0�{ i4��7 :�&� ��$/  . ��� �� 

 �-0� e_� :�+���-*�/��0) / :�(�)�07 H  �  B&0����b2

���(U-0�{ i&����,� B4���1 */0��2 i&����,� .���1�  ��� 

  ��- c0�� :�-�
$� / c�) :�r)/0Y   6� ��1�� B����)   ��9/

     :���(��4 / a/0��&/ <��� �2 ���$� 6� ���1�� !���"#$�

  � c0�� =/0#��b7 / �7�b2 i4�7 .B1�� 8����)��B�4  �

�-�� <� 8��)    �  . �  N��� ��U�O/ 6� Q�D�R �&�"#1�

<U$�_-      �0�) i4��7 / c0�� �7��b2 E���F i&��,� ��

5�� � B&0���b2� �4<   ���� *B�1 f���2 f6�/ =�
� 

)Hosya et al.,2004 �  .(<��U$�_-  8������ �  �0��+& 

� c0� :�-�
$� / c�) :�r)/0Y i&��,�<  8����)��B�4  Q�$ 

����A 6� �1���4 )Kratz et al., 2002 ( 5��� �  /  ��4

   ) f6�/ 6� ��1�� 8�����)��B�4  0�g� � Foran et al., 

2003.��� *B1 f���2 (  

   � <L(&� �&�"� <d�#�< =�
�  �2 �$� �������� a/0&/ <�

5�� �   �d&� %�,�02�& ��7/0#L$� C�0��j) �- �1  <7

�- %&l�$�&��, 0#3�� C�0��j) :&� e_� / B(1��  �-0��

�
b� :���Y/0) :�-��
$� Hc�) :�r)/0Y H    �-0�� ���$�U, /

?&��� �L$� 6�)���, :$�- i&��,�.B��&  

  

��
#$%�&%  

         �6� *�+�3��  ���(U- / �$��- ��&��R �� ^�SK) :&�

   <b����(&B� <�7 ��� *B��� c�d�� <� �&0
) BR�/ �-@��

.B&� �- Q�U� 0L3) / 0&BS)  

  

  

' �(�  

• .  H �;� �9�R )1367.( 8�&�Y .5�� �  ��#&�� .��1 ���0� / �U�
I c�02�& ��7/0#L$� <U$�_-    �-���A ��0�#7  <-��

  H6�0�1 *�+3��  �L1�G-�  *BL3��  H�L1�G-�   

•  ./ H���9��� .c H� �����Y�1 ���� .. H�B"3- 8� �B�)1389.(     <�S_(- �  5��� ��������� �l�$��-B�Y�/0� ���0�

 H(�2B�6�� / i4/;Y)�L1�G-�  <&03�  H6��4� *���1 Hc�� / ���� =��1 �Y��Y) H86<K�D H( 64-59.   

•   � H8��&6/��� H.. H���F��O� H.].c H8��bA �� H.8 H� �0��bA H.c H�$�,6  0
[-     H�&�B�4 =���7 H.E�$ . .� H�&��O� / 

)1380.(  <A��d- �+��+WQRS � /:�70) 5�� c�02�& ��7/0#L$  *�/  H8�0�") *�+3��  �L1�G-�  *BL3��  <bd- H

56*���1 H1H <K�D 12-7.  
 

• Apple, F.S. and Jaffe, S. (2006). Cardiac Fanction.Elsevier Saunders, St Louis, pp. 1619-1670.  
• Begg, L.M., Hoffmann, K.L. and Begg, A.P. (2006). Serum and plasma cardiac troponin I 

concentrations in clinically normal Thoroughbreds in training in Australia. Australian Veterinary 
Journal, 84(9):336-337. 

• Cornelisse, C.J. and Autrlis, S. (2000). Concentration of cardiac troponin I in a horse with a ruptured 
aortic regurgitation jet lesion and ventricular tachycardia. JAVMA, 217(2):231-236. 

• Diana, A., Guglielmini, C., Candini, D., Pietra, M. and Cipone, M. (2007). Cardiac arrhythmias 
associated with piroplasmosis in the horse: A case report. The Veterinary Journal, 174:193-195. 

• Fregin, G.F. (1982). The equine electrocardiogram with standardized body and limb positions. The 
Comell Veterinarian, 72(3):304-324. 

• Foran, S.E., Lewandrowski, K.B. and Kratz, A. (2003). Effects of exercise on laboratory test results, 
Laboratory Medicine,34:736-742. 



                                                                                                �#�03��� ��	,.	��� ��	>� �
�*                                          +���7 +�	�� /1 ��	
� /25 �	G� /1392  

 

1819 

 

• Ghadrdan-Mashhadi, A., Seifi-Abad Shapoori, M. Aghajani, V. (2009). A serological survey on 
equine influenza in Ahvaz. Veterinary Journal (Pajouhesh & Sazandegi) , 86(1): 59-64[In Farsi]. 

• Guther, A.J., Steven, K.B. and Bosman, P.P. (1999). The circumstances surrounding the outbreak and 
spread of equine influenza in South Africa. Revue Scientifique et Technique Office International des 
Epizooties, 18:179-185. 

• Hajinejhad, D. (1987). Evaluation of normal electrocadrdiogram and prevalence of cardiac arrhythmia 
in horse. DVM thesis, Faculty of Veterinary Medicine, Shiraz University [In Farsi]. 

• Hosoya, M.A. Inoue, N. Kimura, M. and Arai, T. (2004). Enzyme activities in some types of 
peripheral lukosytes of througbred race horses before and after the races. Research of Veterinary 
Scienc, 77:101-104.  

• Kratz, A., Lewandrowski, K.B., Siegel, A.J., Chun, K.Y., Flood, J.G., Van, E.M. and Lee, E. (2002). 
Effect of marathon running on hematologic and biochemical laboratory parameters, including cardiac 
markers, American Journal of Clinical Pathology, 18:856-863.  

• Mokhber Dezfuli, M.R. Alidadi, N. Nadalian, M.Gh. Rezakhani, A. Nowrouzian, I. Kamal Hedayat, 
D. Rezai, H. (2001). The characters of QRS complex in the ECG of Turkman (saka) horse, Vetrinary 
Medicine Journal of Tehran University, 56(1): 7-12 [In Farsi]. 

• Morris, D.D. and Garcia, M.C. (1985).Effects of phenylbutazone and anabolic steroids on adrenal and 
thyroid gland function tests in healthy horses. American Journal of Veterinary Research,46(2):359-64. 

• Mozaffari, A.A., Safarchi, R., Derakhshanfar, A. and Marvili, O.A. (2010). Evaluation of the effects of 
flunixin meglumine, ketoprofen and phenylbutazone administration on the brain, renal and hepatic 
functions in Iranian cross-breed goats. Journal of Biologcal Science, 3(2):170-173. 

• Nostell, K. and Haggstrom, J. (2008). Resting concentrations of cardiac troponin I in fit horses and 
effect of racing. Journal of Veterinary Cardiology, 10:105-109. 

• Nostell, K., Brojer, J., Hoglond, K., Ender, A. and Haggstrom, J. (2011). Cardiac troponin I and the 
occurrence ofcardiac arrhythmias in horses withexperimentally induced endotoxaemia. Veterinary 
Journal,3(4):231-236. 

• Parmacek, M.S. and Solaro, R.J. (2004). Biology of the troponin complex in cardiac myocytes. 
Progress in Cardiovascular Diseases, 47(3): 159-176. 

• Phillips, W., Giguere, S., Franklin, R.P., Hernandez, J. Adin, D. and Peloso, J.G. (2003). Cardiac 
troponin I in pastured and race-training thoroughbred horses. Journal of Veterinary Internal Medicnie, 
17:597-599. 

• Powell, D.G., Watkins, K.L., Li, P.H. and Shortridge, K.F. (1995). Outbreak of equine influenza 
among horses in Hong Kong during 1992. Veterinary Research, 136:531-536. 

• Reed, W.M., Bayly, D.C.and Sellon, S. (2004). Equine Internal Medicine. 2nd
 Edition, pp.429-432. 

• Rezakhani, A. and Yazdanmehr, M.M. (1977). The normal electrocardiographic parameters of the 
domestic donkey (Equus asinus), Zentralblatt Veterinarmedizin 24, 672-679. 

• Robert, R., Sonnehblick, E.H. andHurst, S. (2007).The heart arteries and veins, 9th Edition, McGaraw-
Hill Co, pp. 873-941.  

• Robertson, S.A. (1990). Practical use of ECG in the horse. In Practice, March issue 3: 59-67. 

• Schwarzwald, C.C., Hardy, J. and Buccellato, M. (2003). High Cardiac Troponin I Serum 
Concentration in a Horse with Multiform Ventricular Tachycardia and Myocardial Necrosis. Journal 
of Veterinary Internal Medicine, 17: 364-368. 

 
 



Journal of Veterinary Clinical Pathology, Vol. 7, No 25, Spring 2013  
 

1827 
 

  
 

Evaluation of cardiac markers and some serumic biochemical 
parameters in seropositive horses with equine influenza 

 
Hassanpour, A.*1, Amuoghli Tabrizi, B.2, Khakpour, M.3  

 
1-Associate Professor, Department of Clinical Science, Faculty of Veterinary Medicine, Tabriz Branch, Islamic 

Azad University, Tabriz, Iran. 
2- Assistant Professor, Department of Clinical Science, Faculty of Veterinary Medicine, Tabriz Branch, Islamic 

Azad University, Tabriz, Iran.  
3- Assistant Professor, Department of Patobiology, Faculty of Veterinary Medicine, Tabriz Branch, Islamic Azad 

University, Tabriz, Iran.  
*Corresponding author's email: A_hasanpour@iaut.ac.ir 

(Received: 2013/7/20 Accepted: 2013/10/19) 
  

 
 
Abstract        
   This study was performed to evaluate the effect of influenza in horses on the electrocardiogram 
changes, cardiac arrhythmias and concentration of cardiac troponin in serum and serumic activity of 
some enzymes. After electrocardiography and count heart rate, blood samples were taken from jugular 
vein in 202 stallions (1-3 years). After centrifugation, the serum was removed and then seroprevalence of 
equine influenza was investigated by ELISA method. From 202 horses, 19 samples (9.5%) were positive 
and 183 samples (90.5%) were negative and these horses were put in deseased and healthy groups, 
respectively. In all samples cardiac troponin I, liver enzymes, total protein, albumin, glucose, urea, 
creatinin, cholesterol and triglyceride in the serum were measured. The electrocardiograms of all the 
horses were taken and the kind of cardiac arrhythmias were recorded. Average heart rate increased 
significantly in diseased group (p< 0.05). Occurrence of cardiac arrhythmias was significantly greater in 
diseased group (p< 0.05). Changes in QRS complex were significant in diseased group. The serumic 
concentration of cardiac troponin I increased significantly (p= 0.023). The difference mean of liver 
enzymes was not significant between two groups exept for alkaline phosphatase. In diseased group the 
mean of total protein and albumin increased significantly (p= 0.046 and p= 0.021, respectively) but, 
glucose and cholesterol decreased nonsignificantly. The mean difference of urea, creatinin and 
triglyceride was nonsignificant between the two groups. The end result was that following equine 
influenza some electrocardiographic changes were created in horses most of which are physiologic 
changes and the concentration of cardiac troponin I, total protein, albumin and liver enzymes in are 
increased.  
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