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 ����1. �	
�� ��� ������� ������ � �����	��� ��� � !" �#��$%�� %� & " '(��)� �� *���  
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  ������ ����  �
	� ����  

���+"  15  14  

,� )���(  04/9 ± 20/54  98/6 ± 71/51  

 �/) $�(  62/4 ± 66/167 58/6 ± 64/172 

�0# )�!12 34(  69/11 ± 16/75 84/10 ± 75/78 

�4" 56�
 7  ���8)2 34�!1  8 98 � $�(  26/4 ± 5/27 15/4 ± 49/26 

:;� $�� <!=4$>!� �46 ���? )��!�  $� 4!@(  8/16 ± 33/132 49/17 ± 54/131 

:;� $�� <!=4$��A� �46 ���? )��!� 4!@  $�(  8/11 ± 33/84 22/12 ± 35/83 

���14!� B4$1�����  
����/  9  7  

���$C"  6  7  

 �;� @7�8  �# 1 D# E F� )PTCA �A  8  7  

 Percutaneous transluminal coronary angioplasty( 7  7  

�G8��  7 �8 H$8� I6 J��4E  

K�8 �46 ���?  2  3  

K�8 �46 �8 L  8  9  

8�A�:  2  3  

�G8�� :MN� ��!��? 7  7  6  

O�!��6� P Q�  5  6  

�? Q� 7�%#���  

�% 14�8�$8  15  14  

ACE-inhibitors  15  14  

,!"�$�� �% 15  14  

�$R= �S 7�%#���  15  14  



 �� �����	
� ���� �� � ������� �������� �� ��� �  ����� ����	 (!��)�* %  

 ������ �	
�� �	���� ����–  ���30  / ���
187 /  !" �#� �$�%1391  565  

 ����2. ,-�� ���.$ *��	 ������� �� ���/0�1 ��2!�3 ��� ���� � '��#�� %� �(� � & " � �#��$%��  

 �����
	�  ������ ���� 
����� 	
 

f  �� ����� ��� ����� t �� ����� ��� ����� 

70/10  63/0 ± 1/5 51/0 ± 61/4 47/4 -  1/1 ± 03/5† 16/1 ± 11/5 �=4$��A� ��A��  I/ )�$���  $�( 

55/0  72/0 ± 5/3 61/0 ± 23/3 29/1 - 03/1 ± 4/3 04/1 ± 39/3 �=4$>!� ��A��  I/ )�$���  $�( 

98/3  4/39 ± 9/85 25/32 ± 5/80 63/1 24/19 ± 53/76 24/28 ± 65/84 �=4$��A� ��A�� U�; )��!� $!= ( 

60/3  5/23 ± 4/38 7/26 ± 07/42 82/2 **34/8 ± 31 32/17 ± 89/42 �=4$>!� ��A�� U�; )��!�  $!=( 

30/2  6/9 ± 9/55 25/13 ± 7/50 54/3 - **†9/5 ± 13/59 41/10 ± 53/48 �GA��"  >1  

04/2  64/17 ± 25/57 25/14 ± 6/56 84/3 - **  8/12 ± 03/64 84/7 ± 22/57 �8 S U�; 7� )��!�  $!=(  

17/0  74 ± 5/218 66/82 ± 92/253 32/3 *34 ± 196 42 ± 229 �4" WL ,I8 7 )2 3(  

50/2  14/14 ± 67/128 49/17 ± 54/131 45/2 *†9/9 ± 67/123 8/16 ± 33/132 �=4$>!� �46 ���? )��!� 4!@  $�(  

63/2  11/8 ± 66/82 22/12 ± 35/83 5/1 4/8 ± 67/80 8/11 ± 33/84 �46 ���? �=4$��A� )��!� 4!@  $�(  

*  :6��7$ ��(� ��� 8�� ����9� :�; ���%< � =; ���%< �� *��	 ���.$ �� 05/0 < P  ** :6��7$ ��(� ��� 8�� ����9� :�; ���%< � =; ���%< �� *��	 ���.$ ��01/0 < P  

† :6��7$ ��(� ��� �� 6����A$ 8�B#��� �� 8�� �� *��	 ���.$ � ���� �� C)1 01/0 < P  

  
 ����3. *��	 ������� �� ���/0�1 ��2!�3 6����A$ �E��  ���

 � ���.$����  

 �����  
� �!" ����  

)�$�%(  

 �����
	�  

)�$�%(  

�=4$��A� ��A��  I/  56/1 -  62/10†  

�=4$>!� ��A��  I/  29/0  35/8  

�=4$��A� ��A�� U�;  *†59/9 -  70/6  

�=4$>!� ��A�� U�;  *72/27 -  72/8 -  

GA��"  >1�  *†84/21  25/10  

7� �8 S U�;  *90/11  14/1  

�=4$>!� �46 ���?  *‡54/6 -  34/4 -  

�=4$��A� �46 ���?  2 -  8/0 -  

* :6��7$ ��(���� 8�� ����9� :�;���%< � =;���%< �� *��	 ���.$ 05/0 < P  

‡ :6��7$ ��(���� �� 6����A$ 8�B#��� ��� �� *��	 ���.$ � ������� C)1 05/0 < P 

:** 6��7$ ��(� ��� 8�� ����9� :�; ���%< � =; ���%< �� *��	 ���.$ 001/0 < P 

† :6��7$ ��(���� �� 6����A$ 8�B#��� �� 8�� �� *��	 ���.$ � ���� �� C)1 

001/0 < P  

  

	��# 	� !���  ���T3 D��& 	� �S�0_) ��1

%����� �� �GH %� (G_� �  D��& %� (G_� � ����3���

���� �6A� � 	�� ��)05/0 < P .( >��V3 ��	�

�V0�  $��4 	� �K� �	�� ���3 ()� D�� ��y.  

'(   

 �
 �c��� tUm3 *�� �-� q��0���� %����� %�   ����3���� �

  D���3 � �S�0�_) ��C-�� �� �0GF� �Pp3    X�Y *�Z� �

%0C) %� ]0G� ��	��� � �	�� �G-H .    q���0� ��� ?�-Z� *��

 �	�� (�U��Z� >�UUm3 �� �dA� )24 -18 (   q���0� ��� �

 >�UUm3Yu � ��	�C�� �	�� >���V� )25.(  

 %�AS�Z� 	� �S�0)��� ����5 �ZH �    D���& 	� ��B��

��� ��5 !��� ���T3'  ��6A� !��� *�� ��� � 	�� ���G. 

 D��& �� %_��U� 	� �������  ��6A� !��� *��  	�� ����� 

Y%� ��    D���& 	� �S�0�)��� ����5 �ZH �����   !��"�#�

 ��5��� .�� 	� �S�0_) ����5 �ZH  D��& ��  ����� �

���� �H�� �V3 ���� ���T3.    	� ��B�� t�Um3 q��0�

 �� �S�0)��� ����5 �ZH �� %Z��	 O�� >�AS�Z� �1��   ��)

��� )20-18(.  *6s��  q���0�    �Pp�3 %�� �3��UUm3 	�

     	� ?�-H ���C-�� � 	�01��) ��� �	 �0���U� >�6���3

  ����)	�� %� ]0G� ��	���    ������ D���� ��)	�� ��G-H' 

 ��� %����)26.(  �� ��� �3��AS�Z�     ��	���� ��	 ��� %��

 �G-H)25(  �H��Y %�� ]0G� ���#� ' )27 (  	� *�6s�� �

OS�) ���#� )29-28 (  '(�)� %0#�& f�T�� �	�� �H��63 .
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%0#��       ��� �S�0�_) �����5 ��ZH ��� %Z��	 	� tUm3 ���

%0#�� �%���� 	� �c�� >�UUm3 �� Q� ���  ��_�� �-0

��� )29-20 ( ���0� �� �L63 �q   k��   ��	���� 	� t�Um3

 �H�60� �G-H *�"� ���)	�� %� ]0G���� )18.(  

  �S�0�_) ����5 ����ZH 	� ��V3 %� �3�UUm3 	�

 D��� �S�0)��� � ����     ����� D��3�� 	� �	 ��V3 f��� '

D	�� � ���	� (S�A# ) ����3 %0J�(    ����� O�� �� �

 ��y *���3 >��D��� ��� )27.(  

��)��� ������5 O��T� 	� !�����0 	� �S�0��_) � �S�

 D����� "� ��c�� >�UUm3  (�)� D��)21 '19 -18(' 

 ��� q��0� >��J0� �c�� >�UUm3 	����()� D )25.(  

%��B OT� � �U�	"3 �_� 	� ��GL�  >�UUm3 	� ��

      "�� >��UUm3 *��� %�� (�)� %0#�& 	��H �)	�� �	��

V0� *�� 	� ��GL�  %�T0� 	� �	 ���� �  %������ �   ����3����

D��� r	�"& ��� )21 -18' 10 -9(.  

�6A� !��� �B�� tUm3 q��0� �ZH 	� �	��   �����5

 �S�0_) ����5 OT� � �S�0)��� ����5 OT� '�S�0)���

�6A� ��GL� *6s�� �  %���B OT� 	� �	��   ��_� � ��

 ���� �U�	"3��� .  

 � *��� 	� �S�0)��� ����5 �ZH !���   *�C�� ��	���

w5 !��� �� OK6� >�6���3 �Pp3 �� {�G3	� 	� ()�   	���

R�GU�� (��1 !��"#� *6s�� �    %�T0� 	� � ���W�5

    �S��c����	�� ����� ��� ?�-H ���  	"� �� ��&�-4 

   ��	���� ��� %Z��	 	� >�UUm3 q��0� %� %4�3 �� %� ����

%0C) %� ]0G� �   �S�0�_) ��C-�� `U� ��	�� %� �G-H

�D�� ��� � ~6S����	 �� (_���3 OK6� >�6���3  ���_���

�
 *Z�   ���      ���GL� �	 ��6Z� ���C-�� � ��6� ��&��-4

���� �_�� ��Q� )20 -19(.  

��V3� %��B OT�   *�C�� �S�0)��� ����5 �ZH � ��

 %�T0� 	� �� �Zm� (���U� !��� �� {�G3	� 	� ()� � 

�� ���� {���G3	� 	� %��� f�-3�����
 ����C-�� ����GL� ����C-

����_3� �&���6�� )Vasodilation function(  >]��d�

D	���� n�� %s&�1�) � ���� ��.  

�6A� !��� �B�� tUm3 q��0� *6s��  	� �	 �	��

w5 	�� )�S�0_) ����5 OT� ( ������  ���GL� g��� %� �

%��B OT� ()� D�� ��.     ���� ��<��= (�)� *C��

D	�� �5 �    ��C� I��)� ��� $�0�)��� ���� 	� ���  O�_

%��B OT� !��"#� 	� �-�� ���� ~6S	�0)� k���#  ��

����'   ���5 !��� �S�0)��� ����5 �ZH � OT� ��Y ���

   ?�-H �����B !��� %� %B�# *�� *�����6� '()� D���

��  %���B OT� !��"#� g��� ����3    ��U�	"3 ��_� � ��

�� �	 '��� ���.  

  !�5 ��� �S�0)��� ����5 OT� �B�� tUm3 	�   	���

��    ��� ����� %�� '(�)� D��� ��5 !�    	� ���GL� ����

!5 !��� �� ()� *C�� �S�0_) ��C-��   D����� 	��

    (�����U� !����� ���P� 	� (��)� *��C�� *���� '������

 �1�) %T0� 	� ���	 ��� �  $�-3���
 ��C-�� ��GL�

���� )18.(  

 D��& 	����� OT� �ZH � ��   ���5 !��"#� �G-H ���

()� D���' U�	"3 �_� ���  (�)� D���C� ��V3 �.   *���

�� ��L6�5 q��0�     I�0�	��J�� %�� ]0�G� ��	���� %� ��� 

�G-H %�      D��� D������5 ��6Z� ���_3� 	��Y�    k�� '����

  �� ��A� ����G4 O_��C� ��    ��B�GU�� (�#�� ���� (�)�

%��B OT� ������&�� ���� �	����   ��U�	"3 �_� � ��

()� I�0�	�J�� �� �GH (S�� %� )30' 19(.  

	�       O�T� � �S�0�)��� �����5 O�T� ��B�� tUm3

 OT� � �U�	"3 �_� � D��� ��5 !��� �S�0_) ����5

%��B ()� D��� ��5 !��"#� �� .  ��U�	"3 �_� 	� ��GL�

 ���#� u)�5 ��  ��AG=)31 (   ������ ����� ��	���� 	� � 

)24 -22 (�	�� (U��Z� .    *�C�� ��U�	"3 ��_� 	� ��GL�



 �� �����	
� ���� �� � ������� �������� �� ��� �  ����� ����	 (!��)�* %  
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%T0� 	� ()� �   �AH�� !��"�#�   ��B�GU�� ���C-�� 	� �

���� .   %�T0� 	� (���0�)� (�S�� ?-H ����B ��Y � 

�� !��� r�	� ����'   ���� ��<�= g��� ()� *C��

D	�� � �5  %���B OT� !��"#� %T0� 	� � *Z� ���  ��

%T0� 	� �     ��	���� *��� 	� ~6S	�0�)� k���# O_��C�

����. OT� ��Y ��� �ZH � ��  %�0#�� !��� ��  ���� ����� ' 

��   	� D���� ���� ���L0� %� ?-H ����B !��� %� ���

%��B OT� !��"#�   (�_� ��U�	"3 �_� � ��.   !����

�� �S�0_) ����5 OT�      !��"�#� %�� ���� ����� ����3

       ���C-�� ���GL� ��S� (�)� *�C�� ��B�GU�� ��C-��

���� ��	��� *�� 	� XY *Z� �S�0_) )18(  

�6A� !��� �B�� tUm3 q��0� # 	� �	�� ��1 	��

 ���� �S�0_)���'    ���5 ��V3 �S�0)��� ��1 	��# ���

 %� ��C��  (�)� ?-Z� *�� ��l� "� �c�� >�UUm3 q��0

)32 -19 .( ���� ������ >���UUm3 q����0�  >���6���3 �����

 ��GL� g��� ���	�  ���1 	���#  ���  ����� )36 -33 .(

(S�A# D����� ���	� D���� %� ���	� ���   ����	�� ���

# ���	� ����  ��� D���� 	�� %� ��1 	��  ���� )38 -19 .(

 �� ����� �Pp3 %-1��� '�6�S�) ���#� 	��	 ��1 	��# �

���(��)� %0���  ����1 	����# 	� !����� g����� ^��U# �

()� D�� �S�0)��� )39 .(  

 O_��C���1 	��# !��� (_� D�� %01�6��  ��&� 

����� �Zm� (���U� !��� %Y   ���)40 (  *�6s�� �

 ����� !��"#�  �G-H D� 	� � �=  *����3 $�)41(   ���<� ��

D�� ��y ������ ��1 	��# !��� 	� D���  ���� .  ���GL�

%��T0� 	� � $�-3�����
 ����C-��  ����C-�� ����GL� �
 �

����_3� ������ 	�W��&�Pp3 (��)� *��C�� ������ �&���6��   

)43 -42 (   D���� (�)� *�C�� �	�� *�� �    �Pp�3 *���3

���� ��1 	��# �� �G/� D�c0)� )44 .(  

��UUm3 ���1��%��Z��	 >� � ���6A� �	����
  *��� �	��

 *S���	�
	�� �Z) 	� !��� � ��1 	��# 	� !���   ���

D��� r	�"& ��� )45 .(  �� ��A� ������ w��-x��� !��"#�

 r	�"& ��1 	��# %� ]0G� ��	��� 	� ���	� >�6���3

()� D�� )46('      �	��� *��� OS��) � ����4 ���#� 	� ���

()� D��� D��� )47.( Pp3 *6s�� �� ���	� (S�A# �

%1�Y � *�	 - ��_��3��E�
 -   	� ����� "� �	 ��0)	�S


(#�& �K� )48 .( �&��3 %�    ��--m3��# >��UUm3 q���0�

 !���20    '���)]5 	� *��	 (S�A# ��"� 	� ���	�

29 *S��	�
	�� e�Z) 	� !��� ��	�  � ��1/7  ��	�

    �� ��A� �	 ��H��� (����U� 	� !���4    (�S�A# %�0J�

D��� r	�"& �0��U0)� ���	� ��� )48.(  

   �Pp�3 ��	 ��� ()� *C�� �Zm� � �C0�\ �����

(S�A# �6��� �Pl� ��1 	��# ��	 �� ���	� ��� . �&�

>�UUm3 q��0� %Y )51 -49 (D��� r	�"&    �Pp�3 %�� ���

 ��A� ������ !63 �� �0P�	� �����  ��20    (�S�A# %�0J�

Pp3 � ()� D��� �AB 	�_� ����  ���1 	��# �� �
 �

O�Y ���H � "Y�� �S�0)��� � �S�0_) ()� ���5.  

 ���� �B�� tUm3 q��0���   %������ D��� �� %�� � � 

 ��6A� !��� ����3���  D���3 	� �	�� �    	� X�Y *�Z�

     (�)� D���� ���T�� ����T3 D���& ��	��� .  >��UUm3

D��3 !��� �L���� �  	� �	 �G-H ��	��� 	� XY *Z�

� (S�A# �P� D���� r	�"& ���	  ����'     q���0� *��� ����

�6A� D��G� 	�� ��� )20 .(  

%���� ��	 �� >�UUm3 q��0� *6s��  ����� ���

�� ����      	� !���� g���� ������ >��6���3 %�� ���  

   r��� 	� ��6Z� � �S�-�) �#��3�x���     %�� ]0�G� ����

�� �	���� I�0�	�J��  ()� *C�� !��� *�� %� ���

%T0� 	� �    ���C-�� ����)��� �� ���	� (S�A# �Pp3

 $�U0�� %� ���� �B�GU�� ����� ��GL� �	 O_-�  ���Q� 

$�-) 	� �	 O_-� %� ()�_� �  %-�d� ���   ?�-H �
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�� !��"#� ��� )52 .(  �S�0�_) ��1 	��# 	� !���

D��3 	� !��� ��<� �� �C� ()� *C��  XY *Z� �

���� �B�� tUm3 	� ��	��� 	� )20.(  

  

�!��) *���  

     �� 'D���
 (�)� %�� q���0� %� %4�3 �� %  ��� ��K�   ��)	

%�����    >��� %�� �G-H ����3��� �8     %�0J� ��� %�0J�3 

 %_-4 �� � %_-41    ���C-�� 	� ���GL� g��� (��)

%0C) %� ]0G� ��	��� 	� �S�0_) � �� �G-H  �� � ���

�#� ��� ��&�-4 ?-H ���  	"� �6�  ��6� .  *�6s��

3 	� !��� g���D�� �  XY *Z��� ��� .  %�� %4�3 ��

q��0�'   %�T0� 	� (�)� *C�� ���V0� *�� 	� ��GL� � 

���� ?-H �B�GU�� ��C-�� 	� ��GL�.  

 
 �)�%��+ � �,-"  

S�Z� *��A %��� ���� q��0 ����5 %��� �   	� ���	� �)�6�	��

 ��LJ�� D�c����D	��� �� %� � IRCT201011085136N1 

S�� �����
	�� "��� 	�    (�)� D��� %�0#��W5 ������ �6 '

�� ����.     � ?�-H >��UUm3 "���� ��6�	�� �� ����5 	�

   �L�� ?�-H ��0)	��� ����3��� "��� � ��LJ�� ����

     %�AS�Z� *��� f��T�� 	� �	 *�UUm� %� ��LJ�� ����Y

�� ��� %� �C�3 � ���U3 '����� �	�� ��
.  
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Abstract 

Background: The positive effects of cardiac rehabilitation programs (CRPs) on cardiovascular 
patients have been demonstrated. However, their effectiveness in improving systolic function and 
preventing remodeling process needs to be further evaluated. The aim of this study was to examine the 
effects of an 8-week CRP on left ventricular systolic function and mass in patients after myocardial 
infarction.  

Methods: A total number of 29 male patients with myocardial infarction were allocated into 
cardiac training group (n = 15; mean age = 54.2 ±9.04 years) and control group (n = 14; mean age 
= 51.71 ± 6.98 years). Patients in the training group performed an 8-week CRP with an intensity 
of 60-85% of maximum heart rate. The program was performed 3 times a week and each session 
lasted 60 minutes. Before the CRP and at the end of the study, all patients underwent  
2-dimentional echocardiography for left ventricular systolic function and mass to be assessed. 

Findings: Our findings showed that the 8-week CRP improved left ventricular systolic function in the 
patients. At the end of the CRP, left ventricular end diastolic dimension increased in the control group. 
On the other hand, end diastolic volume and end systolic volume decreased significantly in the 
training group. In addition, ejection fraction and stroke volume increased significantly in the training 
group. Although left ventricular mass decreased in the training group, the difference between the two 
groups was not significant.  

Conclusion: An 8-week CRP in post-myocardial infarction patients can lead to improved systolic 
function and decreased left ventricular mass and thus prevent cardiomegaly. 
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