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4b	%)��. �(�X H6=.� m-)�C( �%02�%�(���=V� �E�+ �� `!
�c/�p< 6� D)��. �y2 ��.

����� ��
$>	 ���4b	 � D%�� ��7 /6� 3�>2( H!/�(� ��MAT���J	

=V���(�!�M�)�(��� ��!2#�C�/ (6�2(.�%�! ( H�[X /6��
�B	�7 `%/��. `612 /6M�1� �M .�)2� ( �(� ,�12 PM�W� �

�����7%S)� `%������M� !WBC ARBC AHct AHb AMCH A
MCHC AMCV �PV AT(����%%S	 RBC�Hct /�����. ��
�� T6�%�`AHbAPVAMCHCAMCVARBC�Hct��

��B	 � N+#)� T6� /��.�S)�%p��7 T6�� /���. �� �M�
�Q� ���� �7 D�%�B	  ( P�`A=V����+( /�#�7 �(�)�c/�p< (

)��6:�.(

R��0
:80 ;- B� Z� ��h	B�� $)� /�-+6�4�� /+\ ;-<+�+=��� >�$  ?=�$-�� �9����� 1-$�= �) a�� � ^D+9� '1 -�� >�	 �D �� 5� 

5��$ ?9�
;-<+�+=��� 

1 -�� >�	^D+9� >�	a�� >�	
B� X �
1-$�=

B� Z�
1-$�=�����p

B� X �
1-$�=

B� Z�
1-$�=�����p

B� X �
1-$�=

B� Z�
1-$�=�����p

� 7D R+%8V
µL
P.*(WBC)

�./P±��/S��/P±P�/NP�/P��/P±S�/�N./P±�/S��/P.S/P±�./S�./S±.S/P↑*P.�/P

_�$W R+%8V
µL
P�*(RBC) 

��/P±P�/�S�/P±��/�↑*PP./PS�/P±P�/�

/P±.
/�↑*PPS/P�S/P±�./��./�±�S/P↑*PP
/P

1 �+8V+��
(Hb) g/L

�P/P±�N/
���/P±�/
��./P.S/P±�/
�.�/P±
./
�↑*PP
/P.�/P±��/
���/
�±.�/P↑*PP
/P

2-$T+=���
(Hct) %

��/P±
N/��
P/
±P�/��↑*P�/P�S/P±
./��P�/
±N./�S↑*PPS/P�
/P±��/�S��/�S±�
/P↑*PP
/P

^D+9������1 �+8V+��
(MCH) pg

�P/P±
�/.P��/P±
�/���S/P�S/P±�
/.P.�/P±.S/.P
�/P�S/P±�S/.P�S/.P±�S/P↓*PP./P

2f8j^D+9�1 �+8V+��
(MCHC) g/dL

��/P±PN/.��P/P±
./..PS/P.N/P±��/.��S/P±S./..↓*P
./P��/P±��/..��/..±��/P↓*PP
/P

1 M4� �b6!R+%8V_�$W
(MCV) FL

�P/P±�N/NNPN/�±S./NS�S/PP./
±S/NNN�/P±
/�P↑*P
/PS�/
±N�/�PN�/�P±S�/
↑*PP
/P

�-��D[� b6!
(PV) %

��/P±N
/��.�/�±�N/�..
�/P�S/P±N�/���P/
±�N/�P↓*P
�/P
�/
±��/�P��/�P±
�/
↓*PP
/P

↑*'X-�_3� � 5����(,�↓*X��T � 5����(,�)P�/P<p(
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R��0�:>�	 �� ;-<+�+=��� >�$  ?= �)-��� 1-$�= B� Z� �8#�3[� a�� � ^D+9� '1 -�� 5�� 

;-<+�+=��� 5��$ ?9�1 -�� >�	^D+9� >�	a�� >�	�����F�����p

J+ �#[4.%6
µL��<*(WBC) 

�/�±�/��</�±;/l<l/�±</lcl;/�cl/�

$��X �#[4.
µL���*(RBC)

l�/�±�/c��/�±<�/c�l/�±</c�cl/��c�/�

7#4.#BM%`
(Hb) g/L

;c/�±/�c<�/�±�</��</�±�/�cc</�<�/�
�O#	�BM��

(Hct) %
��/�±��/;���/�±�</;l��/�±;�/;l���/�;��/�

�(6Q�N+#)�
7#4.#BM%`(MCH) 

pg

��/�±�/�</�±<l/<��l/�±;l/<��;/�<<�/�

�y4qN+#)�
7#4.#BM%`(MCHC) 

g/dL

;�/�±�</<<l/�±l</<<c/�±cc/<<���/�;�c/�

�%02�%`_>K�#[4.$��X
(MCV) FL

��/±l</�l�/�±�/��l�/�±�/���;�/�;�</�
�B+-� _>K��
(PV) %

<;/±c�/c<��/�±c�/c��/�±c/c����/�<��/�

��6: D7 D:#	 �7��� T6� /��. �� A%���Q� A`��RBC 
�Hct ($�(�=V� P�A�(� Hb �WBC ($�(�q P�%��=V��� �(�

��Q���PV AMCH AMCHC �MCV q PM�O%�=V���(�!
�Q� ����� �7 D�% ( P��B	�6=)��(� `)�c/�p< .( /���. ��

��Q� AN+#)� T6���Hb ARBC AHct �MCV 7�D4G��-
���B	  ( e���($�( `��� �=V� P�A�(� MCHC �PV PM��O

=V��_M � �(� =r%�(6Q� A`WBC($��(�q P�%��=V���� �(�
MCH M�O�q P%=V������(�!�2�7 �[�� D�%���B	  ( P�`
6=)�(�)�c/�p< .(_M�=r%A`�D�)�� /���. �� �(� ,��12 ��M

�����Q� Ap����7 T6������Hct AHb AMCV AWBC �RBC 
($���(���=V� P��(� ����Q� ���MCH AMCHC �PV PM���O
=V���(�! ( e����B	 D��4: U�)����Q� `�(���/�(!��
�Q��� �7 D�%��B	  ( P�6=)��(� `)�c/�p<)( ��6�:�.(��
�Q��D��)2��B	  ( e� ���J	 A/��. D+ �� `�(���=V� T�!

M ��%|�S)�  ( U%�M�!"#�#	�BM�612 /6M�1� U)��6:
.(

��� 
Qb	%�7 m6M �7 �h�K t�+���a(��<���B	 T6���`

)���Q��(��/�(!S)� �7%�M�!"#�#	�BM�U6�� 3��>2( .��7
( D7 D:#	�`��B	 T6�� DO�T�#�G D�7 /���. ��M �� `

($��($�( /6=�� ��y)2( A��(� P�����)2�	��J)� ���[��2
	�V��E� D7��B	 T6� DO���� 3�B	 �� (� `��M��� ,���Z

 �#�� /6M�1� A62�#7 D)��. �y2 .�7 A^#�B>� �� ���(%��a( `
T6��M!"#�#	�BM H�(#5 �7 �4)'��( �� U�PM�W� `A

��=V� T����J	��(�!��02 D��yK-����6.2#.���2#. H���(#5�
����( �� 6��=2(#	��� `���� D��)���B:  ( g6=����7 �a( D��4���`D��O

2�#� L��M!(�(� �h�K PM�W�!�%1%� �� D=�� 6�2�#7
��. �+!��M!�B	��=���  (%H��(#5 �� /6�� H�G�K P
�#O��A��_O �� 62(#	T��J	 ,6� n2��M!�7%�M��. `�

���6����7 �a .#�+  (!��M�� ���0��% (��:( �!`����B	 !���M 
)�����Q��(����/�(!)K(�)��+( D4��G�� ����b� ,�6��7���7%`

(�/�0)� �M!�(6� �MA��D�Q[j ��7 62(#	 6�=7!T6�� � ��M
ZJ	%,L @#�b� Ua�	 �M%9:#	 H7�X ��D�7 g6���7 D)��(�
D2#.(!�B	 @�)+( D2�)+L DO��B	 /��6b�  ( `��V	 `��

_O /��. �� /6� T6��N�+#)� T6� �$�%2 �	(�a(�H�7�X
yK-��7 D�D7�Y���B	 D��� `�T6S	 H�(#5 �7 p�7%%�����
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2#C�6��7 D)�(�.( �7 /�-5�2�Z� A`%_��M!�%$�"#�#�U
���0!�JO 6�K D�7 � 6�2�(� �(��X 3��97( /���� �� D�O �� �

D)C�=�/612 62(� A��(6�V	 ,�#�7 ��6�b� ���=O �� 6�=2(#	
2�#� L��M!/��. �MA�)2 �7��7 �Da�	 /6��L ��+�%�(��.�

6=��7 /�#7 .7� T��[5 D��X� �#:� �7 A�0 A,(�01M�W� �y2
��6b� � �M�EC �+( `ZB����M�����)=O �E+  ( �	(��

��V�%� �%2(6��)2 �7�( ��� PM�W� `�( DO 6=��7 �a����( `
z�B4�� Qb	 3��>2( 3�$�%7 T��Q%(��7 (� �)�1!)2%D�>.�%�!

X�%t� ,�12 �	�6M� .
�D)�� �M!�B�+-� _�>K �(� ,��12 ��h�K PM�W����

2�#� L ,#C���� T6�� /���. �� �M%�`AS	�%% �=V� ���(�!
O62( PM�O � D)�(62�6� /6M�1� .(�O�K ��( `�36�5  (

6��/6X�%t�4q �%[��2 _�>K T��[a � �B+-� ,6� I�,L
�+( .p�7 � N+#)� T6� /��. �� ��(A�B+-� _>K��D�7

=V� �#j��(�!� D7 �[�2%�B	  ( P���+( D)�(� PM�O `.
(�4q D7 �>=� ^#h#� `%� �B+-� ,6� I��#�� .�#�j ��

(�:(!�B	�`( A�M�2�#�� L D�O �#7 _M(�� ,�Z�( `�D�7 ��M 
)C( �#j%��!��O uL�6=�#=7 .�� T6�%��� ���O 3��>2( `

�� T6� /��.%�� `�S	 365 62(#	%%( �� �B+-� _>K ���`
:#	 (� /��.%D6=O .( �7�($�( A��K `��� �� ,#C �y4q P

�� p��7 � N�+#)� T6�� /��.�6�2(#	 �� D�7 �% ($��( H�P
�#4+ �M!6��7 ��bj  ( ,#C $��X ( D�O �� ($��( `�PAD�7

9�	 �#y=�%��O( ��Q)2( �� H%�� T�#�G ,W�.�%��);(. (
#+!��� �B+-� _>K �0��j  ( 62(#	��V	 t��� t�	��V�

��V� ^��� �a( �� DO%267 ���v� D7!)���7 ,����$B�+(
/6� PM�O A62(�67� .�)2�$>	 ��4b	 � D%H/�(� ($��( A�M�P
=V���(�!+#Z� ��B� ��%��(� ,�12 p�7 T6� /��. �� �M

 �7 DO�C�7 ���)2V��E�D�M�)2 �7 � /�#7 #�BM�4��2L ���
+ � ,(��ZBM%,#�2#B ��+( ����S)�)�?c.(/���. �� ��

��2 �0%+#Z� ��B� $%�S	 �M �%% �=V� ���(�!�Q� �����7 D��
�%�B	  ( P��+( D)�(62 `.� �� ($�( k:#���(6�V	 P

+#Z�%�� ,#C ���. �� �M�( DO �#� �� �+#Z� `%D�7  #)
0)�7 ��O T6����(� .+#Z�%��M!��K%D(!)[�r%D�7 /6

4	�62(%X��5 3#�(A4G( F[=��+#Z�%�6=)��M �M)l.(D�7
���� ���y2 6��+�,L ���+(6: k��:#� � �� 3���0=M D��r!

+#Z�%�� �M��#�A($�(�,��7 P[4X /��6��7D7 AD�2#. (!

($�( DO�+#Z� P%��M!($�( �7 ���. ���k�4X ,�7�h P
0)���[BM���(�)l.(($���(�,����7 P��[4X /��DE��+(� D��7 

2%�M��!2�Z�%Z��+#Z� A�).�$7%���M!���K%D(!D�7 (�
� �( L ,#C ���. ,����6=O .�.( �� ��y2 D�7 D�r�6�+�

�#BM H�(#5���=%Z�A��� �+(6: ��!�)1%7 +#Z�%���M
($�( ��( A6=)�M � �� 3�0=M��#Z	�O �y4q PL��%`��M!

2 �B+-�%��7 D)�(� PQ2 �+( `ZB� $=6./�-5 ($�( �7�P
,��7 k4X /�)�j  (�. t%/62� ��M!�β(2(#�C(�� A� ( ,#�C

� D7 ��1K(�D�M)�j  (�. t%/62� �M!�α(($�( ������. P
D4v5 ,#C )4Z+(�)�j  (�. t%/62� ��M!β(k�:#� D�O 

($���(� ���+(6: P!��+#Z�%���=r �� ���M%�: `�/���0 ���M��
����2��L A�#�%2 `%� $� �+(6: 62(#	!�+#Z�%� ( (� ��M

�j�.6=[�r PM�O t�4	�6�2( D�7 ,L%�X��5 3#�($��(�P
6M�)l.(Qb	 ��%S)� A�h�K t�%���M!RBC AHct �Hb 

��B	 ���/��. �Q� �� �M��� ��7 D��%��B	  ( P�($��( `�P
D�O A��(� ($��( ��9=	�PHb  ��� T6�� /���. ��%�q `�%�

=V���#7 �(� .�+�S)� �%��M���</���.A($��(��=V� P��(�!
�+( D)�(� .�D�)�� ��M!(����)2 ��7 PM�W��  ( P�'7 `��

Qb	%����.�2 T���Q%���. A,(����ZBM � �B%�=�6��BK( �!� �( 
���7�)���(_M2(#C���7 � ��(� ��Q7�E� ��D�)����M!

#��+#�!� /�( ,(����ZBM � _��� �( A,(����ZBM ��h(�( ���
2 #��BM ,(��ZBM%���)�A��A��?�<(._�>K PM��O

($�( k:#� A�B+-��P�� ,#�C ��y4q��#�� .(�7��=7�A`
P'7�M!�	���%=��#4+ ��A7 ��O%�)�1!_�>K H�O  (

��� ��S���( (� ,#��C�( A6��==O��� ($���( D��7 ���>=� ����( `�P
�O#	�BM�� ���#� .(�($�( `�)K P�( ,�67($����B�� P
�#[4. �M!$��XA($�( k:#���#[4. �(6Q� P�M!�� $���X

 _>K 6K(� �M�����.);.(#+  (!��j �� �0�� ��A
�#[4. ��B� �M!� ,#C ���. �� $��X�)2 �� 6�2(#	%D�> 

�#4+ `)C�+ �M� �M!C� $��X%($��( ���bj �� /6� /��P
�67� ($��( D7 �>=� DO�7#�4.#BM P%��M �� ,#�C `6�K(�

� _>K��#�);(.(��)2 �7 ��( `�PM�W� ��h�K ��Q7�E�
��(� .7 ��%C�7 ,��T��J	 ( �� �M�� {�[	�( `�^#�2 D7 ,(#	
�B	�`!�M D4G�� AT6� A/6� /��J)+( 2��� �� �K(�)�+(

.���L �E+�2�B�:�2�#� L����O /���( �M .PM�W�� ��
Ai#� �%�� T6� ,($<_�M � /�#�7 T���J)� /��. �=r%`
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($� �#j D7 /��. �M �� T6��/6= (!($��(����(� P._�M 
��=r%D4��G�� `)K(�)��+(���7 A%��� `� ����(� �(���X ���M D��7

(�/�0)� )K(�)+( �M�612 /�(� ��&)C( .( D7 D:#	 �7�`DO
(��B	 D2#. `�D4M�  ( T�= �M!)K(�)+(�(��� A62�(��#C�7

��V� T6�%� ��4�(#5  ( 62(#	�	 D7 �>=� DO 6��7S%%	(��
#BM 62�� �� �%$X��5 ,�����#�[4. PM��O � �#� ��M!
)2 �� � $����X%D��> �O#	�BM PM���O���7#��4.#BM � �%�� `

�Q����B	 �7 D��`��M�����O �K(�)�+(  ( D�O�#�C�7��(�
� T�#G �)BO A/�#[2�.%� ���)K ���� D7 �+( `ZB��% H

,6� �M� �#[4. �M!C�  ( $��X �%/����bj�,L �E�+ A��M
($�(�P�67� .(�� ^#h#� `�S)� 62(#	%�M�!(� $��X �#[4.

 a��	 �b	%($��( H�45  ( � /�(� �(��X ��PM�W�� �� A,L P
6��7 �h�K .( �#:� �7��j �� �B�+-� _�>K PM��O A`�

��V�%� ��+L 62(#	%k( A/�#7 ��b	 (� ��Z� �� ��Z4B5
a�	%�B2 �-)C( ��r� (�  �)+#BM � /�(� �(�X ��6.#	 (��G%D
������K �� �#���%��V� 3���>2( `��%26��7 ��p���7 T6��� ���7A

�B	 T�yK-��=�m��&�  ( � /�(� �(��X D�:#	 ��#�� (�
��O����j �� T�V��B	�D4K�� �� � `�����Z!ABj(%,�=

�#� HG�K .�)2�( ��S	 �7 {�[	�( �� PM�W� `%%T(�MCV 
p���7 � N��+#)� T6��� /����. �� �� A�(� ,���12A($���(�P

=V���(�!��B	  ( e� D4G��-7�S)� �� `�%( �#O��� �����>
( DO /6���7 ^#h#� `�D)�� �M!��[=X!2�%O��,(���ZBM �

_M 2(#C���(�)<A�(.�)2 �7 ��(�V��E� �D!�M #7�:��%m#
h(�( � ,(��ZBM ��,(���ZBM ���BM#2%���)A�.(

_M =r%( �� `�o#E+ APM�W� `MCH  T6�� /���. ��
 � p�7MCHC PM��O p��7 � N�+#)� T6�� /���. �� ��

=V���(�!�(� ,�12 .(��)2 `���7 ��D�)�� ��M!#7��:��%� m#
 #��+#� T(6M���1� ���7 � /�#��7 #���BM ,(����ZBM!� /�( 

��h(�( A,(����ZBM�#��M � ,(����ZBM �!,(����ZBM � ,#��:
_M 2(#C���(62)A��A�<A�.(C�7 D)[�(�,(�01M�W�  (

S	 �7 {�[	�( ��%%T(�� ���+ ��%�#[4. _)� �M!� $���X
2#C H�(#5�2#.�.� A�"#��#��#�!�(��+��)%��� (� ��M
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��%���(� �Q7�E� `)�(.( ���`S	 PM�W�%%=V� ���(�!��

(�S)� �� `%�� T6� /��. �� �%�( D�O 6�12 /6M��1� `��`
���)2 ���7 ^#��h#����D��)�� ���M!���[=X!2��%O��A,(����ZBM �

#+#�!h(�( A,(��ZBM � /�( �,(��ZBM �#M �!� ,#�:
/�#7 #�BM ,(��ZBM �)2 �7 ��V��E� �D!��M #7��:��%� m#

_M ,(��ZBM 2(#C���(6�2)<A�A�<A�.(_�>K PM��O
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The response of hematological factors to a circuit  
resistance training program with various intensities  

in athlete male students 
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Abstract 
Background and Objectives 
Hematological parameters are influenced by physical activities. The purpose of this study was 
to survey the response of hematological factors to a circuit resistance training program with 
different intensities in athlete male students. 

Materials and Methods 
In this experimental study, 24 athlete male students (age, 24.46 ± 0.48 years; weight, 75.58 ±
1.29 kg; height, 177.25 ± 1.32 cm) took part in this study voluntarily. Subjects were randomly 
divided into three groups including three low, moderate and high intensities. Each group 
contained 8 people. Circuit resistance training program included ten stations, which took place 
in three sets with twenty seconds for each station. Subjects were asked to fast for 12 hours. 
Then, 10 ml blood samples pre and post exercise were taken from arm vena. All data were 
analyzed by using descriptive and inferential statistics (paired-samples t and ANOVA) through 
SPSS 16 software.  
 
Results 
Post exercise results showed a significant increase in the values of Hct and RBC in low 
intensity group, in Hct, RBC, Hb, and MCV in moderate intensity group, and in MCV, Hb, 
Hct, RBC, and WBC in high intensity group (p< 0.05). Also, significant decrease was seen in 
the values of MCHC and PV in moderate intensity group and PV, MCHC, and MCH in high 
intensity group (p< 0.05).  
 
Conclusions 
Results showed circuit resistance training with progressively low, moderate and high 
intensities could specifically influence hematologic factors. Hence, it is recommended to 
coaches to consider intensity in designing circuit resistance training programs for athletes.   
 
Key words: Resistance Training, Hemoglobin, Hematocrit, Red Blood Cells, White Blood 
Cells  
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