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� ���$�: ��!� �� &��'� �( )�� *+, -.��/� � &�(�� �( &!0�1 -.��( 2!�1��3 &!0�1 . � �!�1!�� 5'�6� 7,!� �'�68� 9':�
�;!3 <'��� �(

�1 -'� =��>8(�� �� &!0 .(�� 2!�1��3 &!0�1 �� ?�@� &�(�� �( 6 :�'A B ����, �C�� �� ����!$� -'��; ��D� E( �.FĤ; �1��� H.$�; -'� I��. 

�(��� � =�� !�: 20  �K1 �K��( !� 2!�1��3 &!0�1 �� ?�@� (��55  !;62   N��KO E��8�( �� �(!P; 2��Q �� � R!S� � N!1 )10 �D  (����!$� �)10 

�D (� �� V.>$;. 2�� �� ���W; E��810 � (�( X!W � �� ����!$� -'��; �>+Y �1 ��D� �� � -'��; ��D� . 2�� !� � ���Z; E(���( !� ��( �1 -'��; ��50 

 !;65 �� X!W � �K./.� ���Z; 9' �Q�( .48   � �@\ *,!148  �� ]3 � -'��; �Z;��3 ���Y� �� �^� *,!112  �C � ��  !��!  *,!1 E��� � *	Y �

 _��, �
!.+;�� � ��� ��!, ��.8)VEGF ( *1?���@. ��� ��!, �)FGF  ( �'!>O� 9'��.  �)NO  (�� ���8 . �� ����8 -.� � ����8  &��( 2��..`;

*�8 ���\ �.+�;� �'6W; (��� �$�>� �; � ��>���  �; &���B �� E(!D�1� !� a.;�;.  

�'��!�!:  X!W � (�( &!/  b'!� 10  ��c1 �( ���( �K^� 5'�6� 7,!� ����!$� -'��; ��D� VEGF)0001/0P=( �FGF )0001/0P= ( �NO )0003/0P=( �

�� 2!�1��3 &!0�1 �� ?�@� &�(�� �( N��KO E��8 �� *@>  ���W; E��8 �(.  

� � 7���W.� ��.8:  �1� �� �e  ��10 �!$� -'��; ��D�6 :�'A B ����, 5'�6� 7,!� ���� 2��\  &��!�.� �( �f�>C 5�!O � � ?�, E(�; �

((�8 �� 2!�1��3 &!0�1 �� ?�@�.  

 �E:�� �!� ��.+O: 6 :�'A B �2!�1��3 &!0�1 �����!$� -'��;.  
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   C�D6 �D	
 4�D6�� �$/��. 'E�/ �    '���D6 �� �D�6

�!< �6 �3� -� ��� �/��/ )1 .(    �D9�6< 4!�D>< HD/� ��

  D/ �� ��D� ��$06 I2010      �'���D6 �D9 'E�D/ 4�D� ��

   � ��DD� -$>0DD� 'E�DD/ 4!�DD� K!DD� �$DD/��. 'E�DD/

 L��� '�"�6 4!�$���)28�N�� ( C�6 �	
 4�6�� � ���� ��

 ��6)11�N�� (   ���� ODP$>� ��D> -� �� -!� 'E�/ �� 5.

�/� )2 .( �/� ��� ���<��42   '���D6 �� �N��50    -D� ID/

�9 �9 -��� �&!� �A> R�   �� �$D/��. 'E�D/ S!�� �$�

����� )2.( 

�� �$/��. 'E�/ "�� �0�39 �)!� 'E�/  �D9  T�D> 

U�> ! U�>�� '��� ��6�� ! U/V.�W� '��   �D6>� X�D09� 

��3�� �/� )3 .(�9��6�� U�>�� ���� ��� �$��� �� 1  �2 

�	�6 �$6 YZ�6 �06��� ���   �D[��
 \�]D�  ��D!�^  ���D� 

4�6� ';��%� � ���6 �_`6 �0$�9. ��%��/ -% Y^�6  -D� 

��^� '�6< 4!� a!��� ��� ���� �#� ���6��  �D6   D� ��D� 

 "���!;�<)-� ��^� '�6< C�!�6 �9  �D!�^ ��  C�!�D6  �D9 

�	][( ���� b]��� )4 .(U�c0�   d"D^ ��%�e�9 a/�� "���!;�<

  ';�D�%� 4�6� -% �/� S��$/�39 �9 U����6 �� �3(6

��
 -	�/� -��!3� �6 a]��6 ��� ��$6 �9��� -� �� f )5 .(

  �D�[� a/�� �!�_g  ���6 � ';��%� -� �/�$/� 9��6�� ��

  � ���Dh6 ��0$�9 ��i�� I? �� �
�/ -� -% �!( �	/ 4��

       �D(6 RD� �$#D� 4�D� �D�# �D	
 -� "�� 9 �� ��$6 ��$��    

�DD6���DD� )6 .(   ����DD6�� '��� �DD�%�e�9 -DD� kDD/. ��

#  �DD9 I�	DD/ aDD/�� "���DD!;�< ��DD00% SDD!�h� �DD9��$%

   ���D> f��D
 �� �� ��!�^ ���> K]06 ���� =�� ����6��

  �D9 I�	/ ��i�� � '��6 ���� ���� -% �00% �6 7 � ��^�6

�/� ����l ��i�� � ��� ���� �A�h6 �� ���6�� )7.(  

 �� I/ 1945 ��& < � �	� o 4� ��  ��D�%  �D����   -D%

�� �0$#!��� ��6�� ���� \Z/�� S! \�]� ����� �[��
  -D� 

"���!;�< -$���� �/� .�� \9� 1970 "�� S�". @��^ 43� �# 

 4� �� ��% ��� -% p�#  q�D9 ��%  ��D��  KD]06  ���D> �� 

r!�E �����	^ ��  �"���D!;�<  -D�  sD[��  �D��  ��D6�� �  �D$? 

So�% '�� '< �6 �&06 ��� � ����6� ���W� "  SD����!;�< 

t�u�/ "�0Z! U�c0� I�Z� 4��  I�D� �6  �D9  SD����!;�< � 

�$�< �� S����!;�< a�h6 So�% ��6�� -$#�!_.  ��D�  �D/�. 

�6)09  -D%  �D9��$%#  SD����!;�<  �D�  ��:D�  =D6��
  �D$�< 

-]	g S����!;�<  ��D0%  ��D6��  �D�96  SD����!;�<  -D�  �D/�      

�6���< � -� =���� C�  �D9  ���D>  �D!�^ �  �D��  ��D6��   

 �D6 �D6&�� �  5�
�D� . I�D� �6  �D9  SD����!;�< �  �D$�< 

S����!;�< -% �� I�	/ �9 ��E�/ -3�o�/ �6  �D����  D� 

L�� � ��6�� =h6 ���`� �6 �00%. 4!� I�� �6 9 � �#���. � 

����� ��6�� "�� ���!_.���`� )8.(  

��! �� U(6 4!�� =6��
 �S����!;�< ��$%# ��� I�	����� 

�DD[��
 )VEGF (�DD/� -DD% ��DD[ DD�'��DD$�6 4!� ��DD�� 

O�Pv6 I�	/ �9  �I�	���D��  D� '��   � �D� �635   D�45 

��� �6 '�$ �� �	�% .��%�e!9 \Pv�6 ���  ��D6��  ��D/� 

��%�e!9 I�	/ �9 ��E�/ �6  �D����  SD!  w�Dh6  UD(6 

 ����VEGF ��� )9.(  4D!�   SD!�h�VEGF  YD^�6  ��D�� 

��^(6 � �7� I�	/ �9  � I�	���D�� ��  -D&�$�  $D��T� 

�$��� \�]� �[��
 � ��� ��6�� �6 6� ���  SD!�h�  �$D��� 

�9��$%# �$�< ������!;�< -� �]�� �9��$%#  ������D!;�< 

-� 29% ���� "���!;�< �6 ��6&�� �� -&�$� Y]/ s[�� ��� 

��6�� � �$? ����� �6 '< ��� )9( .  �0� D� �D9 29�;. 

27� �$�< S����!;�< 9 �� �� '6�� 'E�/ '�� ����  �D/� 

� '�0%� �$�< S����!;�< -� �.���  '��D0
 T��  ��D6��  �:�D6 

��8$/� �6 ���� -% '6�� �  4��$D/����  �D�! ��  4!���:xD6 

�/(�< .�$�< S����!;�< �E a!��� O> =i6 ��3�� 9  D! 

T��� �h� ��:� ���[ �6 ���� . @�A/ �����`� VEGF �E 

�yZ� �� ��3�� 9 =i6 ��3�� �9  ��D]	[  �]DP
- ��D[��
 

���u��6��  �[Do �   -D� 'E�D/  �;D!�  'E�D/  �D9  �-0�D/ 

�$/��. � -!� zv�6  ��D�  �D/� )10 .(  4�D0{39VEGF 

  �� I�	���D�� �9 I�	/ 5�!��6 -!"&� � ��i�� ���^(6 ��

�!�%� S!�$�� -	3^)NO ( ���� �6)11 .(  ��D�%� SD!�$�� 
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NO ��     0D/ ��D�%� SD!�$�� aD/�� ���	����� �$<  � �	���D�

     �� �D���� SD�.�����	. ��D00% U�Dc0� S! '��0
 -� � "$0/

 =3
 �!�� 'E�/�0% �6.   '��D0
 -D� R�3Z6 ���%� S!�$��

  �D0% �D6 =3
 -] �� ���3� S! .    �� �D)!� �D�! �4�D0{39

   "���DD!;�< �DD9 z>DD�FGF  �DD�� �DD6.   �DD�� =DD6��


! ��/V���]�# FGF    �0D�� �D6 �D�� =6��
 �����> �� 9  �

  D9 UD>� '6�� �"���!;�< ��     �D���� 2D7� �D0�0^ -ZD/�� �. 

FGFs    �"!D3� � T�$D�� �9�0!<�# �� ���	% 27�   sD�E

    �D���� �� D9 �D#� � D9 I�	/ �� �� ���$��.    =D6
 29D%

FGF   � ��VDy
 sZl -&�$� �� � ��Vy
 ���� 29% |
�

��� �6 ��3�^ ������ �!(� �� )12 .(   C� -D% �!D&�< ��

       ��D6�� �D�� ���D� ��D6�� '��� '�D> 'D!�^ �!��� � �!��

 ��� �6 ����l)13 (-�l�#    �D)09 -D� -% ���� �6 '�� ��

  �� IDZ# �Vy
 � ��6�� a�h6 "!� 4�� ����� �9 �� Z#

       �$�D[� �_D`6 ���D6 � ';�D�%� �'�D> KD!��� �� ��06 ��(�

    29D% ��D6�� '�D> '!�^ -% �!&�< �� � ���� �6 ���N

�6      }� ��D6�� ��D�6 �3D�[ �� ��;�D�%� U% ~][Z$6 � ��!

       �D�! �D6 2!�"D#� ��D6�� �� ��D$.�.< L�D[� I3$?� �9� �6

)14 .(  

   '��D3�� ��D](� �(^ ���8$6 ��6�� �9 =3�6 ����6�

    �D6 ��8$D/� �$D/��. 'E�/ -� V$]6 ��D� .   4D!� �� �D�!

���� 4!�3� -	3^ �� ����� �0!�3� �� ��8$/� �9  �$6�D76

��� �6 .   �D9 �3D�[ �� �� �!9 ����/ �$6�76 4!�3�

�0% �6 �&!� '�� s	$v6 .  -	Dy
 �9�]�# �� ���`� � I7$��

      -	Dy
 �#����e!D9 �SD! L�D� �D9�]�# O�P> -� �$	�/�

     �D:� �D% 4�D? �� -	Dy
 �� �)$�> �� �����	^ � �$	�/�

 ��� �6 �&�� �$6�76 �0!�3� �)09 �� -% �3(6  2!�"D#�

 ��� �6 ��Vy
 �#� -� '�> '!�^ �!�)1 .(   D� 4�D0{39

    '�D> 'D!�^ 2!�"D#� |
� �$6�76 �0!�3� -�0!� -� -^��

  �D!�"�� �0!�3� �!/ -� �]�� 6� ��� �6 ��Vy
 �#� -�

 � ���D� -% ���� ��$3%           �D� YD/06 'E�D/ -D� V$D]6 ���D#

�6 ���)15 .(  D�39 � "��D^ $/�� 4!� ��  �� -DZ A6 �� '��

 29% |
� ����9 4!�3� ����� '��VEGF   � ��D6�� �#�

#� 2!�"VEGF   �]D�� ��D6�� ���� '�� ��: � ��Vy
 ����

 D9 T�6 �� I�$0% ���� -�      �$D/��. 'E�D/ -D� V$D]6 �

�6 ���)16( .     '��D�39 � �D( � B$D# 4�D0{39  �D7�7h� ��

 Z6 2!�"D#� |
� �$6�76 4!�3� ����� '��   @�AD/ ��� �D0

VEGF �FGF   ���D� �D6 '$�. 'E�/ -� V$]6 '�� )17 .(

     �D0!�3� �D:� �D/��� -D� �� -Z A6 �� "��  '���39 � ��6�

   @�AD/ �D� �$67$/�VEGF       -D� V$D]6 �D9 T�D6 �$#D�

�0$>���. '$�. 'E�/ .    �D�9 �� �DZ� ��� 'D�� (�< �!$�

 @�A/ �$67$/� 4!�3� -$89VEGF  �9 T�6 �� -� V$]6

  29D% 9 T�6 4!� �� ��6�� U&? � 29% '$�. 'E�/

 ���� ���� �0Z6)18 .(   'E�D/ -D� V$]6 '��3�� �� �� ��


  4�8�D�%�6� ��c� �9���� �� ��6�� =?��6 �� �Z� �$/��.

     �D!�"�� �Dl ��D[ =D6
 S! ���� 4!� -% �00% �6 ��8$/�

�DD/� .
 sZDDl �DDo� ��DD](� �� �DDZ� '��DD3�� 4DD!� � ��VDDy

    ���D� �D6 D9���� q�P6 �� ��� �)$�>)19 .(  �D7�7h�

     ��D6�� =D?��6 �D&�� �� �DZ� '��3�� ��� ���� '�� s	$v6

     ��D
 �� �D�� -D% ���D� �6 ��Vy
 sZl � �)$�> �o�

      "���D!;�< =D6��
 29D% �D	
 -D� '�� -� �#% ��/� '�>

   � rD!�Z� -D� �� ���D#� 4!� =6% ���](� ����� �6 � �/�  ����D�

)19 .(  |D
� "���!;�< =6��
 2!�"#� -% -�l�# 4!� -� -^�� �

    �D���� �D6 "D�� ����� �� Z# � ��� �6 ��6�� ��� 2!�"#�

    ��:D� �D/��� rD�7h� 4!� q�9 ���� =6��
 4!� ���`� |
�

  '���D6 �� "���!;�< =6��
 �� �>�� �� �$6�76 4!�3� -$89 ��

��� �$/��. 'E�/ -� V$]6.  

(��� =�� �!�  

   �D&�� ����D�6 ���N -� -% ��� ���&� -3�� 29�;. 4!�

 ��8$/� �h  -� � �#��     �����D% ��D6< �D/� -D� �!$� ��

�6��� . '���6 �� �l? r�7h� �9 ����6�<55  �62  - /

 ��> �(� -   �D���� �D6 =���� �$/��. 'E�/ -� V$]6 ��<

��> �(� �PPv� "%��6 �� �����. ����� -% ����� ��< .  5D.
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    D(�< ����D/ =Dh6 H��< � 48	� ��3� � ����� 29�;. ��

 �D6< =3
 -� ��
� 29�;. 4!� �� ��y? ���� (�< �� � �]: .

 ����3�� �/�(# ��$�� 29�;. 4!� �9 ����6�< �v$�� ����

 =[��? (�< �$/��. 'E�/ -%   ��D� ��Dh6 =][ �6 S! ��

   U�D> T�D> 'E�/ ����� �#������/ �!$� -� -^�� � � ���

     �DPPv� "D%��6 �� �D���� ��D�� �$/$6 -	?�6 ���� � �����

�� ���< K3^ �Pv� �9 YA6 � ��� ����.  

  � �RD76 �!/ -Z A6 ���6 �9 -��3� �/��� -� -^�� �

 H�$/� �� �9 -��3�)� -% �9 ����6�<    a!��D� -D� -^��

����3� ���39 �V
� r�7h� �����(  ���DZ� �20    �Dl? �D8�

���� ���39 -�.  

       ��D# �29�;D. ���D^� =D?��6 � q��D9� B!�D�� �� 5.

   �%�D� ���D#� �3� a/�� r�7h� 4!� �� �%�� -6� �!l�

     �D!��� =D�3�� SD! -D^�� �����D> �y
� �� ��! � ��00% .

�$�6 �
VE� '��00% �%�� -�	%   29�;D. O�DP> �� �

   '< �� �-DZ A6 �� 5D. � ���D3� �#!��    �D� �D/��> �� D9

�!l�-6��0!3� y6� �� �]$% � .    ���D6 �D[V>� �D9��&6

        �D�9�;. fVD>� -D$�3% �� 29�;D. 4D!� ���D^� ���D� ���

 �D� _>� ��%�(� �)���� . UD9    29�;D. =D?��6 -D�	%�4�0o

     D �!"�# 'DPPv$6 � zDPv$6 SD�". �Dc� �!� �l? ���

�� �&�� ����� .����6�< -�	%  t�D9 SD�". ��!� � 9  -D���

��3�� -0���.   =D3
 -D����9 �&�� ��
 ��[��
 � �]	[ �9

  ��D]% � ���	% �9 ��3�� ���!� �R� '�> ��# ��?��^

�0$���� �� r�7h� �9��`$6 �� ��_��:�.     �D[ D� D(����6�< �[

   �D[� D� �0/01/0    D� D(�< '�� � �D$6     �D[� D� ����D�1/0 

�� ���� ������ ����	�%.  r�[� 4��Z� �(^    ���D� z>D�

 '�DD�(BMI)  �� 5DD.12   ��!$DD�� �
DD/ '�� U�DD�7� ��

)����	�% ( �[ ��_&6 -�)�$6 (�6< �/�� .   4!�D3� ��D6 �E

  �� zDPv$6 S�". a/�� �"!�&� �9���� ����&� ���� ��

����% �6 q�P6 .A6 �� ���> � ���� �9��Z6   =6D� -DZ  :

1 -   ��D6�� '����D�< � ��6�� �3�� ���6�� ���. �&�� ��


2 -   �D?��^ -D����9 �&�� ��
3 -    ��D3�� -D����9 4$D����

 �]	[4 -   �D	� � ����D�6 � �)�D/ '���� q�P65 -  4$D����

 �"`6 � ��.���� �V��6 =i6 ��3�^ =��6–  -% �]P


��� T��� K�6.6 -   �� �D$3%  '�> ��#110/180 7 -PSA 

 �� �$���7 �$�  �� ������ 8 -   �� -D% �$D/��. 'E�/ -� V$��

��� ��� ���� z�v�� �#������/ �)$/� r!�E.  

 ���6 �!� a!��� ���". �����. -� �� �/��� �� 4�0{39

   SD!�9 ���D6 �� �!� ����6 �� ��! -{�0o � �#�� ���[ -^��

       29�;D.�� �%�D� ���D� �� �� ��D% �D6 f�DN '��3�� ��


��6< �3� =3
 -� �� :  ���D> ��# �. ���!� ��]	[ ��3��

 I�$0% =�[ ��g)  � �$D��/ '�> ��#mmHg140   �D�# �

    �� �D� UD% � �$D/!� '�D>mmHg90(  ���DD�u���� ��D3�� �

    �D��`� ��D03!� D! ���6��9 ��&09� ����8
 ��09� ��3��

 '�"DD�6 -DD� '��10 %  �� 2�DD� DD!10  %  ��6  �-$DD�_� �DD6

$/$6  -D6��� �� �� 9 '< �%�� -% �	��6 -����9 �'��% �

�!3� =$v6 �$6�76 4!�3�.  

   I�D$0% ���� �� -� �#�P� ��E -� ���#� 4!� 5e/)10 

�8� ( �$6�76 �0!�3� �)10 �8� (���� U��7� .  �D&�� �� =][

 H/� �� ���� �� ���/ 4)39 ��c06 -� � -	>��6  ��D[ �4/

�'��  ���DD3�� 'DD6� ��DD6 ���DD� ���DD� z>DD�)BMI(  DD�

   ����D0Z6 ��D8� -% �!��� zv�6 � ���� -�!76 �)!��!

 �����  ��^�  (�< 4��) I��^1.(  

 ����!$� -'��; ��! ��  

  =6D� �$6�76 4!�3�10     -D$89 �D9 � -D$893   -D�	^

��� 4!�3� . =6� 4!�3� -6���10    L��D�� D� '��% ��� -7�[�

DD&�� 5eDD/ � �DD�6�� � �DD��% �DD%�? �DD%�? �DD�9 �

 ��6 -� �� ��!�� ���N -� �9)$�!�25 �30    ��D� -D7�[� .

 "�� ($�� ��10 �� -$#�� �c� �� '��% ��/ -7�[� .  �)$D�!�

     �D%�? �-0�D/ H�D. �D. H�. =6� Y���� -� �0!�3� �9

9���� '��% U> ��!��.)'�� ��.(   �D� ���D� ��. �-���/ �

 ���� '��%)'�� �	^ (   D� ��D� �D	^ ��� .    �D9 �� 4!�D3� -D6���

     ��D� D� � ���D�� ������ D� ��� -D/ =6� -�	^50   D�65 

��� -0���� ����� S! �N�� .   D9 �)$D�!� 4�� �?��$/� '6�
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45 �60  ��� �9 4�� �?��$/� '6� � -��:90   �Dc� �� -��:

�� -$#�� .   �D9 �� �DZ� ��� �?��E �� -��� -� �� -#l� =N�

< S! 4!�3� -$89 ��   �� 4!�D3� �D9 ���� -0���� ����� '�6�

 ���76 � �� -$#�� �c�5 %�� -#l� -��� .    SD! 4�D�Z� ���D�

 �� ��8$/� �!� I�6�# �� -0���� �����)1.(  

  
  

 �'!.�.��.� �!��.`�� ��.8 E��� � � ��.8 &�C  

 ���> -��3�48  � =][ �
/48     4!�D>< �� �DZ� �
D/

 '�"�6 -�  4!�3� -�	^5    KD3^ �D/ �/ �D� ���< .  -D��3�

 ��� � ���> �9rmp2000  ��6 -�10     ��D^ ���D� -D7�[�

 ���D� ���8!�$�/ ��/ ��/ .     �D9"� �< ���D� ��D/ 5eD/

   �;D!� �D9 q�� �� r�7h� �� �c� ���6 �9 z>� ��Z�

 �"D!�# �� -	N#V� � K!��� q���0.�80 -     ���D� �$�D/ -D^��

�� ����()�. 2&0/ �(^VEGF ��% ��  3)�/) �D <t!� �

 �!D�!�6< (  ��D/�? D� pg/ml  6/3    '��� ��D/�? D� �

 �DD9���1/3٪  -5/3٪  2&0DD/ �DD(^�NO  2&0DD/ �DD�%

 '�"�6NO )�!�%� S!�$��(     'D3 < �%�D�� ��De3% I�Ph6

    ��DD/�? DD� YDDE 4���DD. �%�DD� aDD/�� ��DD� -DD�(�

1/1 2&0/ �(^ � �$�  �� I�6����6FGF   �%�D� ��% ��

�")�9    ��D/�? D� 4�Do pg / ml 39/0   D� �CV 6/5٪   D�

8/3٪ �!��� ��8$/� .  �)$D/� �� ��8$/� � r�7h� �9��`$6

�"!R� STAT FAX 2100    �D9 �D�% � � 4.�� ���% �>/

�� ���&0/ O�Pv6.  

 ��!�B �.+�; � �'6W;  

�� ��8$/� � 9��� =�	h� � -!"&�SPSS    2!��!�19  �&��

�!��� . �D9 z>� �� 9��� s�N�� ����    � �"D%�6 s�DN��

  ��8$D/� �E]0$/� �6< �� 9 4�)��6 -�!76 ���� � ���0%��.

�� .��$�� ���c06 4!� ����  D�  ��8$D/�  '�D6�< ��  q����D3 �% - 

q����3/� K!��� ���� �Z�]E 9 �/��� �� .� -^�� -� �Z�]E 

'��� K!��� ���� �(^ 9 �/���   �D9 ��D8�  4�D�  �D9��� � 

'��� -� �9��� ����Y '�6�< t � =7$�6 -$���� ��8$/� ��.  

��!' !�  

 I��^ �� ��^�6 �
VE� -� -^�� �1 ����&� ���� ���6 �� �

4�)��6 -�!762�. �9 5. � '�6�< �6 '�� '�6�< -% �9�

 '�"�6VEGF �&�� �� �Z� ���#�  ���� �0Z6 2!�"#� �0!�3�

 -$��� ���76 -� -^�� � -%t  ��6< �/��15/3 �  BA/

�0Z6  ����0001/0�0Z6 ���`� '�"�6 4!� � �6 ��� ���.  

N��Y1 . �� �^� � �@\ E�� ��.8 E��� � �!��.`�� �( 2��..`; �>'!$�

����!$� -'��; �+C��� ��D� */� 

�.`��  E��8   5.3

&���B  

&���B ]3  P  &��(

����8  

P  -.�

����8  

 '��

)����	�%(  

I�$0% 2/4±2/72  1/3±2/74  571/0  622/0  

�$6�76 5/8±2/70  3/1±6/73  511/0  

 z>�

'�� ���� 

I�$0% 72/3±1/20  1/2±97/20  731/0  58/0  

�$6�76 9/2±2/21  2/2±2/23  566/0  

VEGF 
)pg/m(  

I�$0% 143±5  147±1  821/0  0001/0*  

�$6�76 149±9  177±2  0001/0*  

NO 
) ����6

I�6(  

I�$0% 22/2±1/15  9/9±0/15  666/0  0001/0*  

6�$6�7  5/22±1/16  1/1±1/21  003/0*  

FGF 
)pg/m( 

I�$0% 77/15±1/6  79/36±1/6  634/0  0001/0*  

�$6�76 2/78±1/6  5/15±1/9  0001/0*  

* ���� ���	
��)05/0P<(.  

 ��6< �/�� �!$� I�$0% ���� ���6 ��)  ���D76t   �D/��

 ��6<79/2 �0Z6 BA/ �  ����821/0(  ��D8� ��
 �� �%? �

�DD0Z6 �DD/� -DD	?�6 �� 4�DD� ��� . ���DD��`� '�"DD�6 -DD�!76

2�DD. 5DD. � '�DD6�<  '�DD6�<VEGF � I�DD$0% ���DD� �� 4�DD�

�0Z6 ��8� ����&�  ��� '�� �� ����)0001/0=P.(  

2�. -�!76 5. � '�6�<  '�6�<VEGF ���&� ���� �� 4��

 =�� �� I�$0% �1 �/� ��� ����<.  

  
 �Z�1. 5.3 2��..`; �>'!$� ]3 � &���B &���B VEGF) X�8�Z.3

��.
 �+.� �� (�^
!c� (��� E��8 �( �( 
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     I��D^ �� ��D^�6 �D
VE� -D� -^�� �1   ���D� ���D6 �� �

4�)��6 -�!76 ����&�  D9 2�D. �   5D. � '�D6�<       'D�� '�D6�<

�6 '�"�6 -% �9�FGF  �$6�76 �0!�3� �&�� �� �Z� 9 ����6�<

 -^�� � -% -$��� ���� �0Z6  2!�"#�   ���D76 -D�t    ��D6< �D/��

48/1 �0Z6 BA/ �  ����0001/0�0Z6 ��� �̀ '�"�6 4!� � ��� ���.  

 ��6< �/�� �!$� I�$0% ���� ���6 ��)  ���D76t   �D/��

 ��6<15/1 �0Z6 BA/ �  ����634/0 (   ��D8� ��D
 �� �%?

�0Z6 �/� -	?�6 �� 4�� ��� .    ���D��`� '�"D�6 -D�!76FGF 

��&� � I�$0% ���� �� 4�� �D0Z6 ��8� ��   ��� 'D�� �� ����

)001/0=P .(2�. -�!76  5D. � '�6�<   '�D6�<FGF   �� 4�D�

 =�� �� I�$0% � ���&� ����2 �/� ��� ����<.  

  
 �Z�2 .5.3 2��..`; �>'!$� ]3 � &���B   &���BFGF) X�8��Z.�

��.
 �� (�^
!c� (��� E��8 �( �(  

4�)��6 -�!76  2�D. �D9   5D. � '�D6�<  � '�D6�<  'D�

�6  '�"�6 -% �9�NO       �D0!�3� �D&�� �� �DZ� D9 ����D6�<

�0Z6 �$6�76 ��� ��� .      �D/�� �!D$� I�D$0% ���D� ���D6 ��

   �D0Z6 ��D8� ��D
 �� �%? ��6<    �D/� -D	?�6 �� 4�D� ��� .

 �����`� '�"�6 -�!76 �4�0{39NO   � I�D$0% ���� �� 4��

�0Z6 ��8� ����&�  ��� '�� �� ����)001/0=P)(�� =3(  

  
 �Z�3 .5.3 2��..`; �>'!$� ]3 � &���B  &���BNO ) N�� ��Z.�

��.
 �( (�^
!c� (��� E��8 �( �(.  

��.8 �W.�  � 7��  

        �D� �$6�D76 4!�D3� ��:D� �D/��� -D� �Dl? r�7h� ��

�� -$>���. �!�"�� �:�6 �9��$%# .   �D0���� �D6 9 ��$%# 4!�

��� �3�� �7� ��
 ! 7� �� ��:�6 27���� -$ .   'D�� �!D$�

 �� ���� �DD0Z6 2!�"DD#� |DD
� �$6�DD76 4!�DD3� -DD$89 �� ���

  �D!��� �$D/��. 'E�/ -� V$]6 '���6 �!�"�� =6��
 '�"�6 .

      'D�� -D% '��D�39 � �D( � B$D# � -Z A6 �!$� � -$#! 4!�

    @�ADD/ 2!�"DD#� |D
� �$6�DD76 4!�DD3� -D$89 �DD�9 �D����

 'E�/ -� V$]6 '�� "���!;�<   ���� ����Dv39 ���D� �6 '$�.

)1 .(    '��D�39 � �9D���� � -DZ A6 �!$� � r�7h� 4!� �!$�

 ��:DD� -DD%6    '�"DD�6 �DD� �$67$DD/� 4!�DD3� -DD$89VEGF  �

       -D� V$D]6 �!��hDN �D9 T�D6 �� ���D6�� �#� 4��$/����

���� ����v39 ����% �/��� �� '$�. 'E�/ .  �D���� '�� (�<

 D
� �$67$/� 4!�3�  2!�"D#� |VEGF     �D!��� D9 T�D6 ��

)20 .(    �D/��� -D� -D% '���39 � ����� - 76 �!$� � 4�0{39

     -D� V$D]6 �D9 T�D6 �� �!�"�� =6��
 �� ����9 �0!�3� �:�

���� ����v39 �0$>���. '$�. 'E�/ .   � ��D��� rD�7h� �!$�

   "���D!;�< =D6��
 2!�"#� |
� ����9 4!�3� ��� '�� '���39

�6 ���� '$�. 'E�/ -� V$]6 �9 T .    -DZ A6 4D!� �!D$�

    �D0!�3� -D$89 -D/ ����� '�� -% '���39 � '�^ r�7h� �

 2!�"#� |
� �$67$/�VEGF      'E�D/ -D� V$D]6 �D9 T�6

 ���� ����Dv39 �!��� .      � ���"3	D� ��D6� �!D$� D� 4�D0{39

 �� �$67$/� �0!�3� �:� �/��� -� -% '���39VEGF   T�D6

  ����D� ����v39 �0$>���. '$�. 'E�/ -� V$]6 �9 .  �!D$�

   |D
� �$67$D/� 4!�3�  ��� '�� '���39 � ���"3	� r�7h�

 @�A/ �� 29%VEGF   �D!���)18.(     D� rD�7h� 4D!� �!D$�

 '��DD�39 � "��DD^ �!DD$�)2015  (����DD� ����DDv39 . � "��DD^

�% ���< �9 I�	/ ����. �� ��> -Z A6 �� '���39  �6�0�D/

����� �����% ��8$/� 9 T�6 �� �����)16 .(  ��  -D% � ? ��

    �� ��D> ��D6�� =D?��6 -% ����� �9 -��3� �� �l? r�7h�

    �D� ��8$D/� �D�� ���D% �E .    �� '��D�39 � "��D^ 4�D0{39

  29D% |
� ����� �0!�3� ����� '�� ��> -Z A6VEGF 
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 2!�"#� � ��6�� �#�VEGF ��Vy
 ����    ���D� '�D� ��: �

     'E�D/ -D� V$D]6 �D9 T�6 �� I�$0% ���� -� �]�� ��6��

 ��� �6 �$/��.)16 .(      �!D/ D� rD�7h� 4D!� �[D0� =	
 ��

    � ��D6 �rD�7h� =D����. �9 ����6�< L�� -� b���6 �7�7h�

��� �6 'E�/ L�� � 4!�3� ���.   

    '��D� �D6 rD�7h� 4!� �� �!�"�� =6��
 2!�"#� =	
 ��

�h6     ���D[ �$6�D76 4!�D3� ��:D� �h� -% �!�"�� �9 w

  ��D% ��D�� �0$#�� .     �� �� -D
�3&6 �D!�"�� �D9 w�Dh6

   �D6 �D!�^ f��
 =���� S!�h� Y^�6 -% �0$�9 =6��


���DD� .    �DD9���� ��DD�%�e!9 =DD6��
 4DD!� 4!�DD� UDD(6

 ��DD00% LDD��� �DD9 �DD� ��$6 ����6D0!��39 ��DD[��
 �DD9
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Abstract 

Background: Prostate cancer is the second most prevalent canceramong men and the eighth 
leading cause of death in Iran. In pathological conditions, angiogenesis increases the chance of 
metastasis and thus spreads cancer. The aim of the present study was to examine the effects of 10 
weeks of resistance training on some angiogenesis factors among men affected by prostate cancer.  

Materials and Methods: Twenty men with prostate cancer aged between 55 and 62 were selected 
and randomly divided into control (n=10) and resistance training groups (n=10). The experimental 
group performed 10 weeks of resistance training, three sessions per week. Each exercise includes 
three sets of twelve repetitions with the intensity of 50-65 percent of 1RM. In order to measurement 
of NO, FGF and VEGF, blood samples were taken from the participants after 12 hours fasting state 
24 hours before and 48 after the last training. For comparison of means between and within group's 
independent and dependent T test were used, respectively.  

Results: The results showed that ten weeks of resistance training significantly increase the levels of 
VEGF ( P=0.0001), FGF (P=0.0001) and NO (P=0.0003) in men suffering from prostate cancer. 

Conclusion: It appears 10 weeks of resistance training cause increase the level of angiogenesis 
factors, muscular strength and mass and decrease fatigue in men affected by prostate cancer. 

Keywords:  Resistance Training, Prostate Cancer, Angiogenesis.   
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