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<=> ?@A� �! -#= ,-#	<=> �B� �� ,#�)@C� 2�#D*� � &5�E�� �F�%GH 
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���	� 
2��� &5-#/#5 I1 J#DK ,�5  ��L�1M�!)0� N./ 

O��6LP�; Q%	#*� <%R��1 S'��� !�= TU�4� M�"#�#%1 

&� <�-�1�*1 L���V &A� 2���  - !�= ��%�1  - �WX'� S; &5#�K
<=> �B� - &0�5 Y#�C� &� �#0.���#[ <��- 2���L ��%5 

<=> �� ,-��� � ,-�'K� I1 ?%�� N�-$�- S\] ,#K 2�#	 �
&5)1 &� N�-$�- )1�� .!-$�/-  - <=> &G�+- <%1#�GV#@= �

<%1#GV#%� �6- �<%^	��� !�= ?@] 2)**; ,_%�;- �� ,#K 

�� ��#G6 !�= &5`EH )*'�=.<�- ��D*H )���1 Y��/ �
a�D� �#0 �	 )5-#'1 NB5 &G+- I�; �#�K ?�@] ,_%��;- 

�6- -� b�\5- )=�)�.(
��� �� <�=> I�1 ,)1  �%5 �e5  -2I�1 I�/#	 L&5-#�/#5

1 �%@=- !-�-� ,-�'K� I&� &�-$6 !)�*� �%5 If -��  L)0�1
�� <=> I1 ,> - J#�DK I1 &@�/ O��6 )0� ?%�� I1 �=

 &�� �'4%1 &V)H�g ,-��� �� ,#K b�-)� ,�-� �6� ����V
1I!�#[ N=�_�� �� If� a�h�6- ,-���h@=L2�-� ,��45

 ,-���� I1 �i�5 ,-�'K� <%1 �� &5#K Sf � <=> �B� 2)0
  - N%1���6- �1-�1)�.(

�1 Ij1-� �� &./#	 ?1�g )=-#0 ��� &��f�5 <=> &k*� �W-
<%@= � &5�@�/ ��hG@H �1 <=> �#i@f �#[ !��V ��6 �1

<��@	  - &0�5 !�=&'��B'6- ��-� �#�/� .�� <�=> �#�i@f
� ,-��� <���@	 &�[�� ��h�0 �� ,�5  ��= B1���� �I!��= 

&�� I��-�- � l#%�0 &'��B'6- )�1�� .<���@	 �� P�Gm- !��= 
&'��B'6-L&� 2)�� <=>  �'6#@= �� &5#V�V� �#0)�.(

�� ,_%��f- N=��f n���[  - &@5> �1 2-�@= <=> �#i@f
 L���f ��%��o �pf-)�] N=��f q�H�1 I�f ����1 :�'6�

*�$= L���B'6- I] � !"�5-&� �%��r� S\ ��%��o �1 L�#0
�W- &h�$%� &���-�V .�#i@f ��hG@H &@5> ,�)1 &'] <=>

<��@	 -�$%5 &� N=�f )=�)�.(
�  ,-��h@= �)���8(,�)1 <=> �#i@f )5�#@5 ��-$V
&@5>L&�n���[  - -� 2��h5 <��@	 ,�5  ! -#= ,-#	 )5-#	

��*�$= N�-$���-I� !"���5- �pf-)��] Y���/ )��+�� N=���f
,_%�f- ,N=�f )=�)9(.�1 &�@5> ,�)�1 <=> �#i@f I�#�[

 - N%��1 &�#��@H �7���)��+��  - ?��ig �����V�$1 ,���5 
 � &3�t���)+�� -� ����V�$1 ,-���� �-��g �%W��	 ��C	

&� )=�.� �,-��h0 !�'�4%1 !- �jK ?�-#H !-�-� !-��1

 ���1 I�����B� �� <��=> N=���f u���C	 S��f �-����-)*'���= .
<��@	 !�= Se*�=-# !L*�-� ,)1 <=> O1�?%�� I1 $%�#�@=

 I1�F �W- �� I�1 N=��f L��� <�=> Y��/ 2��� 2-�  - � !- 
O�� N�-$�-�H�g&L&� N=�f )=� .&�� ��e5 I�1 )�6� ��
,-��h0 �� l#%0�#/� ,�)1 <=> N=�f &@5>O��0 �	 -
�� ,> �#/� �-��- ,�%���r� �%m )�0�1)7.(?��v� <��- ���-

 �� <=> �B� &@5> P/#�&@5 ,-��h0 �� ���p� !-�1 L�#0
 � �� �H��6 w� &[ <=> O��Ln���r	 ��W- ��7��	��
�6- &'����� <=> ?f  - )+��)�.(N=�f l#%0 �� <�=>

� ���V�$1 ,�5  ,-#/L�9��	�9)�+�� ��6- .��e5 I�1
&� N=�f )6� �1 <=> I�� b#�@H �#�[ ,-���� ��h�0 �� 

5  I1 �i�5,�f��'@ ��6- I�1 I'��1-� ���- x)�0 �� � L
,> l#%0 &� x��k'� )0�1)7(.

��	 <%�)���8(��-� ��h0 �� ,  �-��g Ir��j� ��#� 
�-� ��.y If�k5 ,>)*'0-� &5#K Sf �=.S�= !� �� <%�*y

&5#K Sf l#5 ���#@5 &��6�*0 -� ,-��h0 ��z��-(&@5>
 � �� <%��] �� �@��6`� S��\] N�-$���-  - &��0�5 Y{���f

Y( - &0�5 &B%B] &@5> <�=> ���K{ N=�f)8(.�%G%|�* �
,-��h@=)���� (BC	 ��%B&�$	 �W- ,-#*H �C	 ��n<�=> 

�1  -#= ��hG@H!N=�f <=> �1 ,  ,-��h0 ���I�'��LI�1
-�<'5%I\6�%)5) r1 If)��  -���� <�=> ?�@h�L����'%<

1  - )��r1 b���6%���� 1 �  ��%����  - I��f  �� ���4= �
������ �0�V ?@h�L-$�-�N./#	 ?1�g&�%-)��� ��f&
��! -#= ��hG@H! ��1%4%I*1 �%4%I*��h0 �� ,�5 L�1

	 <=> N=�f�W%�!�0-)5)�(.
� <�=> ����K{ N=�; !�� �1 }g�*'� ~��'5 I1 I/#	 �1
 <�=> �#�i@; ��r� �� ,-#/#5 ,-�'K� I; <�- I1 I/#	 �1

&� N%� �-�6 <�- L)*'�= ,-#�	 ��1 <�=> a��D� I�; )�>
=<%*6 �� I; &5-�'K� ! -#�����)5�-� �-�g ��6)<%*�6

&5-#/#5 (&� �G'U� �#j6 �� <=> �#i@; ��y� �L)*�0�1
��#1 )=-#K �-�V�%W�	 ?A0 Iy I1 
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b v x��C%F#	 -)'1- �� L&1�\	 I@%5 &��� >��; M� �� 
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,> ���F� �K-  - )r1 � )0 I�-�- �= ,>  - I��5 b�\5- !-�1 �=
I��*46�� zn%BC	 ?]-�� I%G; P��; � !�3���1�m !-�1 !-

 !���@%1 IB1��6 L&�-��m x-��H J#DK�� &	�H`[- !��=
S; &*%��1 S�`H � I5�%=�� x��H �%rF� L&5#K ��1 &5#�K

 ��GK-� <%��DDU'� x�#��4�,#��K � &<%��1 �� &��6�*0
N5-� )0 O� #	 ,- #�> .N5-� <%1  - ��%m P�G[�-� ,- #�>

,> L��A0 �� ��� )*'�0-� &5#�K J��K ?A�4� I�; &���=
 ���*; L)*'�0-)5 !�=�o S�`H �� &5#K S; IB1�6 I; &5��;

N5-� I%B1  - � I'0-�V ?��0 ,#K N��� > ,- #�> :CBC L
TIBC (Total Iron Binding Capacity) LFe <%'����� �

)0 I'��V .L:�6- <�- �1��N5-�  - ,-#�/#5 ��'K�  #��>
 <%1���N5-� ,�'�6�%1� �� ?%�DC	 I1 �#R4� �'K�  #�>

 �� )�*@�)= x�#+ I1 ).4� ,�'6�.0 M� I%]�5  - Ik%kH
)5)0 Y�U'5- :�'6� .

N5-� �=  -  #��> 9&�G%� ��'%� �6 ,#�K%V�=�&��6#	
�� > b#���GH :�*���0��f�=�3���4&1 ��%.���0 ,�'���6��@%)

@0�=&).4� �-_5 h�0$� b#�GH 2�345-� I1 I'�1-�&).�4�
)0 I'��V .��)]9/�&G%� �'%� I�#� �� ��=!�-� �� ���]!

	-%<G�!�>%'�6- -��'	 <%�6- w%))Ethylen Diamine Tetra 

Acetic Acid (EDTA) ( ��� > �./�N��=!1#�GV#@=%<,
MCH )Mean Corpuscular Hemoglobin (LMCV )Mean 

Corpuscular Value (�MCHC)Mean Corpuscular 

Hemoglobin Concentration (���)�]9/�&��G%� ���'%� ��
I�#� �=!��,�)�1 �-�EDTA � b��6 ,���f -)�/ ��./

�� > b�\5-�N�=!<=> I1 �#1��LTIBC�����'%� <�I�'U
)0.���6 ��� >�N��=!1#�GV#@= I�1 �#�1��%<,MCH 
�MCV  �MCHC 2�3'�6� ��6#	 �- ���  - 2��k'�6- �1
6%��h�)<�-" (��� >�N�=!� <=> I1 �#1�� TIBC �1

'���6�� ���  - 2��k'���6-%_#���	- 2�3'���6� �v����5>��$
)Autoanalizer()�0 b�\5- <�-" �#4f �K�6.f�%���=!

2��k'6- ��#�TIBC ��f ,���� �f�0  - �f%��=!��#��
 - <=> 2��k'6- � �f��0% �'�4 I�f - �K��6 �� )*'��= ,-�

)0 I'��V.�� >�N�=!��� I�1 �#�1���'%v- ���  - <��-$
 #'5> �6#	))t#6(��1f  - 2��k'6-%��=!� �f�0% �'�4 
)0 b�\5- �z&�GK-� <%�DDU'� x�#4� �1 � 2�3�4��� >

,#K ��e5  - �j�6 �� �� N��� > ~��'5 I1 I/#	 �1 &6�*0

�#����i@; <����=> �����%����3'k.5 N&)Sub Clinical(�
3'k.5&)Clinical(2��V !)*1)5)0)��(.- I1�	�	 <�%I�f P

� 2��V ��%N3'k.5&Li[ b�6 <=>%r&L���'%i[ <%r&���
��%�� <TIBC&r%i[ �k�5-�	 l�i0- ��v��1 <!�7)�+�� 

3'k.5 2��V �� � �#1&�� b�6 <=>%�<L���'% - ��'@f <��
�%G&� �� b�V%�'LTIBC v�1 l�i0- ��k�5-�	� - �'@f <�7

)+�� �#1.�=�'�-��� �1 ��'*f 2��V!5#K&i[%�r&)�5�#1 
= If%IGK-)� �-!']&)5��h5 I1�\	 -� �@5��-�.

2��V �= �� �-��- �-)r	��� �#1 �k5 -�m ��'*f&��-��-
�� I1%- ?�1 If <I)�5�#i5 :�'�6� ��  �� I5�i�0 x�#�+

���35 x�#+.r6 �B�&2��V )0 2�-#5�K  - �= ��=&���1
-�0�����D'g- ,��h!)5#0 Y�U'5- .

! -#= ,-#	 N\*6:
� ��m>  - ?�ig I�'k= w?@r�-�#'�6� �4=�_�&��./

V#G/%�!�W-  -�V��%�!����*0>&�� If ,#� > �1&)�5-#	
2-�@V � Y{�f �W- P/#� '5 �� 2)**f%I\ -#= ,-#	!)0�1 L

5�#� >&�� > I1 �=�� 2�34%$�"#�#!0 ��&2)0 2)5-#K-��
 �� � :���1 ,#�� > 2#C5 �1 ����� ,)!�	��� )�%�*�0> ?

)5)0 . - ����-�)\� I'k= w5�#�� >&�� > I�1 ��=�2�3�4
  - 2��k'�6- ��1 � 2�#@5 Ir/-�� ?@r�-�#'�6� :���1L,-#�	

 -#=!�=�,>  - w ���0 I1 �= ����-��g N\*�6 ��#��
���V .- I1�	�	 <%�f�0 If P�� ,�V)**f!�	��)%I'�� ?

1 ��0 �%�P��%H�6 ����/�f%�H�6 �� �'�#Gl���0 
1�'�� 2-� I�<5�#@5�)= If�g� I6 �%[ � IB&IG]�� �k=

,#� >L�0 I1 )+��%� 2�3'6� P�/�f%�H��6 �� �'�#G
1�)0 2��$�- 2�3'6� �H�6 I.��1 Ii�6�C� �#���� w�@f 

,-#�����	  -#�����=!))8/�*G*S) + (S*�/�+ (9/�=
)mL/kg/mim (VO2(��r� I���-�- ,����  I��1 I��/#	 ���1��% �

�f�0 �� ,�V)**f!�	��)%?L -#= ,-#	!)0 Ii6�C�.��
-��#��� <zSg� �� ��'� I�1 �H��6 I5�45%I�B �GI5��45

 I/���0 �%� P&)0�1)��(.
 - ��N0I'k=L<=> ?@A� �K��6 x�k�#6 :���

-���-�  �� �f�0 ,-� 1I��1 �=  �� �� ��1 �� x�#+9�
�%G&x�k�#�6 :��� b�V $�#�\	 )�0 . �� I�1 I�/#	 ��1

TDU'� M0$� !$�#\	 ���i'r� O1��*� I�1 Ir/-��L ��
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<=> ?@A� �! -#= ,-#	<=> �B� �� ,#�)@C� 2�#D*� � &5�E�� �F�%GH 

��� 

I��5- �� mg ���<��=> ?��@h�L� �pf-)��]��%����	 ,-$%S
1#GV#@=%- -� <�� ��\&)*f .5 b v%� �pf-)] ��%L �� ,-$

5#5�g a)= �.*	&� ?h4� I�5�*y )0�1%I*-!�#0 �`+-
5#K Sf �W- �&kK L%��� )0�1 �6#'� ��� �� ���� �mg 

��� )*h5 ?@C	 -�L- ���I�1  �� If �6- �#Br� IG]�� <
mg��� '] �&K-%I1 �-�mg�� N=�f�)1� .a��D� b�-)	
-�1!��	7K�1 �� � 2��&O1�*���	���=�  - )�r1 2��&�

5#K Sf  -&�&)0�1.-�1 a�D� b�-)	!��K{ ,���f ����
� -�/- <=>&�#0)��(.2��1�� N��� > !�= �� >�=�3�4&�
 -#= ,-#	!�-�A	 &Gig 2)0 b�\5-)0&35#�3y ���6 �

<=> ?@A� �%W�	\*6%)0 2).
2�-� b��@	 ���=!� :���6- ��1 2)���> ���6� I�1��%35�%� <

r� a-�C5-%��2)0 ��-$V )5- .�5���-� &5#3@= -)'1- � ��= 
i[%r& #	 ,�#1�O2�-� 	�	 I1 �=%- 2��k'6- �1 P ,#� > �=!
#��@�6- � <%a#5��)5)�0 ,#�� > a��V#�@�#f .��./ 

I���B�  -#= ,-#	! - 2���V I�6 <%�1 b�6 <=> �eGm �
GC	 ,#� >%�-� ?��5��wI��[(ANOVA) )�0 2��k'�6- .

1 x��k	 2)=�4� x�#+ ��%<2��V r	 �./ L�=%%��4*� <
,#� >  - x��k	Br	%i&)0 2��k'6- Ik0 .b)�H x�#+ ��

�H��� �%��� N�=!,#� >  - 2��k'6- �=!�'�-���� - Lw
� >��'�-����5 ,#���-� ��h�6��f w%Br	 ,#�� > ��1 �%�i&
f#	&)0 2��k'6- .$%5 !�-��*r� �j6 -�1!i6�C� b�@	I�=L
�9/�p< )0 I'��V �e5 ��.

����� ��
�B��DU4� I���#@H x�&�5�#� >&�� �= ,#� > N%�

45�*r� x��k	 �-� ,���-�!1%g L<6 �e5  - 2��V I6 <�)�

, � 2)=�4� &�@5 �#�0.- ��1 �� :��6- <&�� ��kV ,-#�	
&���D	 &*�$3��/ 5�#�� >&��= I�f 2)�0 q�H�1 ,>��= ��1

2��V �� ,��h� ��i��B	 x�%+#DK )5#0 2)*f-�� �=)��)�/
�.(
�%� ,-$%35�%�� <�'%<��N%�,#� > �,#� >  - �� 2��V
�%3'k.5 N&	�	 I1�%P��/��±�9/��7�/��±��/��

1 ?F�k	 �%- <��� <��/�7±�9/��1��#.��,#� > N%�
 ,#�� > �� �L�3'k.5 2���V&	�	 I�1 �%P��/9±��/��

��/��±��/8�F�k	 ��1 ?�%�- <���� <��/��±�9/8�
S= *y%<��,#� > N%� �,#�� > ��� I�1 ���'*f 2���V
	�	%P77/��±��/���9�±�7/�9�1 ?F�k	%- <��� <
��/��±��/�9�#1.

��-%<��-� ,�45 I'�� 2��V w%�-�V#�� x�%+#DK !��=
��'*; � &3'k.5 L&3'k.5 N%� x��k	�-��*r�!�3�)�h� �1 

I'0-)5 2��V �)*'�= <3@= �=.
�� B%B]�� ��&	�kV ,-#�/ ��3���*�$�D	 &�������&
�f�0 2)**f �� �= 2��V If 2)0 qH�1 �=�f�0 2)**f ��1 ��=

 2���V �� ,��h� ��i��B	 x�%+#DK )5#�0 2)�*f-�� ��=.��
IG]��,#� >  - N%�L<%35�%� <��'4%1  -#= ,-#	!�#1��

 2��V I1��'*;<%35�%� �1 9�/��&V)*f-�� ��9/7�#1.��
-�1 &;)5- a`'K- IG]�� <%<�%35�%I�6 <2���V 2)=��4�

)0 .IG]�� ��L,#� >  - �� <%12��V <%35�%� !��= N%��
� &3'k.5 IG]�� <%35�%� �1 &3'k.5 ,#�� >  - N%��,>��=

&�� L��-� �#/� x��k	 ��'*; 2��V �1 I���B��k	 ���x��
5-�f)&45 -��,�&�)=� &� ��- <�- If,��45 )�5-#	 2)�*=�
	��%W<=> ?@A� a�D� )0�1 ! -#= ,-#	 �1)��)/�(.

]�)B�:�L��D� ��'� ��"[ �? �� ��)6 ��'C �(��� &��� &)5 &;? ��#L� K3"*�3 � ;#R��#� 

P#���1A���1A�]"�,.Fp

<6)��6(�9/�±�7��/��±8�/�9��/�±�8/�9��/��7�/�
)g)&'5�6�'�(9�/�±�9/�7���/9±9�/�98��/9±��/�9���7/����/�

, �)b�V#G%;(��/��±��/99�8/8±�7/9���/�±��/��99/����/�
,)1 2�#	 I��@5��/�±7�/����/�±�8/��8/�±�7/�8�8/��8�/�

�6- 2)0 ��-$V ��-)5�'6- a-�C5- � <%35�%� :�6- �1 x�H`[-.
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]�)B�:�L��D� ��'� ��"[ �? �� �$/3)� �3 )L6 � 0:5 b"? ;�< � M�3'� �3'C ��#L� K3"*�3 � ;#R��#� 

P#���1A���1A�]"�,.Hp

! -#= ,-#	 ,#� > N%��7/�±�9/��7�/�±�7/���9/7±9�/��*8�/8���/�
! -#= ,-#	 ,#� > ��98/�±8�/��9�/�±��/����/9±�8/�79�/��8/�
� ,#� > N%� ?F�k	

,#� > �� 
89/8±�7/��8�/9±��/���9/�±78/���/9�98/�

b�6 <=> ,#� > N%��9/�9±�9/8�8�/�7±��/��8�/�9±9�/���*** ��/�����/�
b�6 <=> ,#� > ����/9�±�/���8�/��±�8/����/��±8�/��89/���/�
� ,#� > N%� ?F�k	

�� ,#� > 
��/9�±�7/�7��/9�±�7/9��9/�7±77/���** ��/�����/�

<%'��� ,#� > N%���/��±�9/���/9±��/�77/��±��/��*** 98/����/�
<%'��� ,#� > ��7�/��±��/����/��±��/89�±�7/�9** ��/����/�

� ,#� > N%� ?F�k	
,#� > �� ��/�7±�9/����/��±�9/8��/��±��/�98�/����/�

*�j6 ���9/�p< �6- �-��*r�.
** �j6 ����/�p< �6- �-��*r�.

*** �j6 �����/�p< �6- �-��*r�.

b��\5- ��./ &�r%i[ O�� #	 ���� N%� I; �/ ,>  -
 L��6- 2)�45 ����H� I���[ M�� �5����-� ?%GC	 ,#� >

)��0 -���/- �%���-� ��A��6��; M����'�-��� ���%m ,#��� > .��
<%35�%� a`'K- <%'��� 2�@5 ,#� > �� � ,#� > N%� !�=

2��V �-)B� L�=H)0 2)=�4�22��V !-�1 ��e5 ��#�� !��=
8�/�&� I; �#1 y ,-#	 I�i	� <%35�%� <%1 L��; �v)'6- <%*

 2���V <%'��� 2�@5 ���'*; � &�3'k.5 L&�3'k.5 N%�� !��=
��-)5 �#/� !�-��*r� x��k	 .

<%35�%� a`'K- �� N%� !�= I�i	� ,#�� > �� � ,#� >
2��V ! -#= ,-#	 2�@5 �-)�B� L��=H!-��1 2)�0 2)=��4�

2��V �e5 ��#� !�=��/9�#1 .Ii	� <%35�%� <%1 ,-#�	 2�@5
2��V ! -#= N%� !�= x���k	 ���'*; � &�3'k.5 L&�3'k.5

�0-)5 �#/� !�-��*r� .
��)/ x�H`[-�&� ,�45 L,#�� > �� IG]�� �� )=�

 2���V b�6 <=> <%35�%� <%1 N%�� I�G]�� <%35��%� ��1 ��= 
��-� �#�/� x���k	 ,#� >)��/�p< .( &�� ���- <��- )�5-#	

,�45 ?@A� a�D� �%W�	 2)*=� b��6 <�=> �#';��� �1 <=>

)0�1 ,#K .�-)�B� L�%�-� ��A6��; ,#� > ~��'5 :�6- �1
H2��V !-�1 2)0 2)=�4� �e5 ��#� !�=��/��&�� )�0�1
)���/�p= .(2��V b�6 <=> Ii	� <%35�%� <%1 <�-�1�*1 !�=

N%� ��-� �#/� !�-��*r� x��k	 ��'*; � &3'k.5 L&3'k.5 .
<%35�%� <%1 I���B� �= !�= I�1 I�/#	 ��1 2��V I6,#�� > 

2���V ��1 &�3'k.5 N%�� 2���V �� <%�1 I; �-� ,�45 &;#	
 x����k	 &��3'k.5 2����V ���1 &��3'k.5 N%��� 2����V � ����'*;

��-)5 �#/� !�-��*r� .� &�3'k.5 2��V <%1 I���B� �� &��
��-� �#/� !�-��*r� x��k	 L��'*; 2��V .&� <�-�1�*1 ,-#�	
 ��1 ��B� L<=> ?@A� a�D� I; �kV b��6 <�=> �#';���

�6- I'0-� �%W�	 &3'k.5 2��V ,#K .

��� 
1%�'4�1 a`'K- <%<,#�� > ��� � ,#� > N%� ,-#�	
 -#=!L� 2��V �� ��%3'k.5 N&3'k.5 �&�B� �����1 I��

)0 2)=�4� ��'*f 2��V - If��� a`'K- <&�#�1�� )�5-#	
 )�0�1 <�=> ?@h� a�D� I1.���&�1%2���V <x���k	 ��=
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��� 

�-��*r�!���> �e5  -!)45 2)=�4� .<�=> ?�@h� a�D�
N5-� ,#K b�6 <=> �#'f�� �1 ,- #��>������	 I���6�W%�

�0-�.�1 ?@h� �%35�%� 2��V b�6 <=> <%3'k.5 N&$�%5 
	�W%�L�0-� ��&�13'k.5 2��V&	�W%I�f L��0-� �-��*r� �
-�� <&�� I1 �#1�� )5-#	%�<��- �j6 ,�#1 �	%b��6 <�=> I

- ���<)0�1 2��V .BC	%	�B&��1 <=> ?@h� �W- �1 Ij1-� ��
�=�#'f��!5#K&��6- 2)�0 b��\5- b��6 <�=> IG@/  - .

@=%<BC	 �#[%	�B&	 If�W%��r� �%,��45 b�6 <=> �1 -� �
- If L�6- 2�-��BC	 l#5 �� <%�� n&�1 I�j1-� �� )�*5-#	��
@D	 b�6 <=>%SV%�!�=&�-�1 -�!�� <=> ?@h� a�D�

1 � �� SGH �� ,-��h0 �� I��> �#/�5).
�%G%|*�BC	 �� ,-��h@=%�B&L�$	 ��W- �� ,��� <�=> n

5`EH&�� -�! -#= ��hG@H!� <�=> N=��f ��1 ,��5  
Gf%,�0 |* ?�@h� ��W- ,-��h@= ��� ��1 <�=>!�8, 

<=> �#i@f �1 2)5�� 6��1 -�&2���; )�5- - I�1 ���'5 <%I�\
2)%6� )5- �� If�<=> ?@h� ���L'ip� �W-&�1 -#�= ,-#	!

,> )5 �=��-L�V- �=�'�-��� Iy!�#i.1 b�6 <=>&�)1��)��L
�(.5%,-�����h@= � :#���=# �,-�����h@= � SG.GV#���� ��

BC	%�� �#K x�B��-���- �� <�=> a��D� I�f )�*'��!��1
���'%i[ <%r&L -#= ,-#	 �#i.1 qH�1!@5&�#0.b#G1 a-�

)5-�'6- �,-��h@= BC	 ��%B&1%)5��f ,� ��r� ��%)0 ��)
�I'k= -!L�1,>�K{ If��GU	 <�=> �% �� I&�� ���- �#�0!

��r���%����=!'��B'��6-&)�pf-)��] (�$��5>�S���=!,#V���5#V
,> x`��EH ��	 ���=�W%�!��-)��5)�9���(.-���BC	 <%� x���B

BC	%@= �F�] n&3�h]���1 <�=> ?�@h� �ip� �W-  - �
	 b)H � b�6 <=>� -#= ,-#	 �1 ,>�%W!)5�-� .

5-$3���%��,-����h@= 1��% <��=> ?��@h� I��f )��5��f ,� 
�&�=�#'f�� )5-#	!"#�#	�@=�w�*r&��� � b�6 <=>�'%<

-$�- -��=� N*� )@=%< -#�= ,-#�	 ��1 �#[!�'ip� ��W-&
0�1 I'0-�*))�7(.- I1 ,-��h@= � |5-� ��'5 <%�6� I�\%)5)

�� <=> �#i@f x-�W- If!� ��hG@H%$�h&��r� ��%���=!
�%$�h&L�6- <=> �#i@f x�/�� I1 I'�1-� .<�=> �#�i@f

)0�)L`H��U	 S�S�= -� P!����o �%  -#�= �!S�= �
!����r���%����=!�%$���h&<��=> �#��i@f � ��-� I��5- ��

�6#'�L�f- �pf-)]%��D� ,_&I�1 �i��5 ,-��'K� �� -�
1 ,-���%�U	 �'4�� P&)*f)�(.

������ � <�) ,� �GK � ���=%G&5%	 $�W%�<=> �ip�
 -#= ,-#	 �1 -�!1%)5��f ,�)�8L��L9(.

�G'�  �����@,,��� �,-���h@= L��w�* ,-���h@= �,
,#���5�/ ,L�����  ?��V� ,#��*1-� '5�'�����f �%*&,2�-  l�-  L

�#Dr�&�1-�	&2�-  3@=&BC	 ��%)�5�-� ,�45 �#K x�B
��r� If%5)1 �&� b�6 <=> N=�f qH�1&�#0 ��[  - �&

�!#�#'5�6 ,-��h@= �,���	%$�	-�1 � ,-��h@= �&L��hH
BC	%1 ?ig x�B%��r� If )5��f ,�%5)1 �&�=%�	 ��W%�!��1

��-)5 b�6 <=>)�����L8.(BC	 I�1 I/#	 �1%� ?�ig x��B
BC	%+#	 �F�] n%� I&�� �#0� - )�r1 <�=> ?�@h� ���
6��1&�=!�� >�=�34&�=�#'f��!"#�#	�@=�x�#�+ w

31%?h4� If �� !v�1  ��- <=>��#45 ��\.
- ���<��1 <�=> ?@h� a�D� If )0 2)=�4� N=�_�

3'k.5 2��V&�B� ���I�� 2��V �1%N3'k.5&�j�6 �� If
�	v�1!1 L)5�#1 <=> �#i@f  -%�'4�<	�W%�-�b��6 <=> �1 

qH�1 � �6- I'0-� -$��-�N1%�'�4 <�=> ��6- 2)�0.��
'5%I\-�<- � <�=> ?�@h� a��D� ,��  x)� ��<�-)�B�

1 La�D�%�'4�<�	�W%��3'k.5 2���V ��1 -�&-��1!�#�i.1
�6- I'0-� <=> �#i@f.

�� �&'5 ,-#	%���V I\<�=> �#�i@f �j�6 I�y ��=
1%�'4 )0�1L�� ?�@h� a��D�&)�5-#	 �	�W%�1%�'�4!��1

�=�#'f��!5#K&)0�1 I'0-�.�1I/#	�'5 I1�- ~�N=�_� <
N=�_� Ir��j� ��=!'5 I'0�V%� I'��V I\&�#�i@f L�#�0

1 ,-��h0 �� �� b�6 <=> I��h�0 �� ,��5  �� J#�DK
,> ��hG@H ��- qH�1 ��r� I�1 ����B� � 2)0 �= �% �� -� �

,> �� �=%�� <&���> .@=%�#[ <��r� ��%��=!�0 ��&�1I
��r� J#DK%��=!'��B'�6-&L�1 ,-��h�0 �� �� ��e5  - )

6��1 b�6 <=> �j6&��1 L<�=> N=�f x�#+ �� � 2)0
���,> b�6 <=> L?@h� ��� i[ �j6 I1 �=%r&)6�1 .���&

,>  - �1 <�=> ?�@h� a�D� If �/%5  - N�%-��1  �!,)�1
 ��-#H���!1 -� I��-� ��i5�L�1 �����1 ?@h� a�D� )

6��1&�=!�� >�=�34&31 x�#+ �%����-)�B�����'��&
5 ?@h�%�1 $�DDU'� �6#	 )%�#0 ��'*f <. -,>I�f �/

 '5 �� � b��6 <�=> �1 ?@h� a�D�%��1 ,> ���i5� I�1 I�\
��� ��hG@H 	�W%�ip�� ��-�LI�-�- -��1 a�D�!,)�0 ���

�K{�� x�#+ ��� <=> �&V%��.
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���������
�'5�- ~�,-�i/ P/#� <=> ?@h� �-� ,�45 Ir��j� <�#i@f

� <=>&�#0 .� �e5 I1 ��-&W�	 )6�% -#�= ,-#�	 ��1 ,> �!
3@4y%)0�i5 �.�#i@f I'i�- L�#�i@f x)0 I1 I/#	 �1 <=>

�&1�U� �W- )5-#	&�1 -#�= ,-#�	!)�0�1 I'�0-� .- ��1 ��<
<=> �B� I1 `'i� ,-#/#5 ,-�'K� �� �#/�L<�=> a��D� 

+#	 ?@h�%� I&�#0.

����������  
)1�<6�% - IGS5�KP=�� �'f�L�g>!���.'/- �'f�!�

�� > b�'C� ?*6���1 2�34%.0 ,�'6��@%@0�= )&).4� �-_5
?��%�� I��1 ����h@=!I5�@%@��+ - �����N=�_��� <�A��4	 L

&� S%��@5.
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The effect of iron supplementation on aerobic power  
in 14-17-year-old girl students with different iron  

deficiency levels 
 

Ramezani AR.1, Mohammadioun M.1

1Shahid Rajaee Teacher Training University, Tehran, Iran 
 

Abstract 
Background and Objectives 
There are different causes for anemia 50 percent of which attributed to iron deficiency. There 
is considerable evidence, though somehow contradictory, related to the negative effect of iron 
deficiency on endurance performance. Thus, the present study aims to evaluate the effect of 
iron supplement intake on aerobic power. 
 
Materials and Methods 
In a semi-experimental test, 37 girl students within the age range of 14-17 years randomly 
selected were divided into three groups of pre-latency, latency with two different iron 
deficiency levels, and control; difference in iron deficiency level was the main factor for the 
division of the first two groups. Subjects underwent Bruce maximal aerobic power test before 
iron supplement intake; then, pre-latency and latency groups received two 50 mg ferrous 
sulfate tablets as iron supplement on a daily basis. After 45 days, the above tests were 
conducted again.  
 
Results 
The mean aerobic power increased from 31.59 ± 6.45 to 36.28 ± 5.49 in the control group, 
from 22.75 ± 7.76 to 32.82 ± 4.58 in the pre-latency group, and from 24.16 ± 7.67 to 34.23 ± 
4.57 in the latency group. The mean serum iron decreased from 119.50 ± 25.89 to 97.83 ± 
30.10 in the control group while it increased from 84.25 ± 15.75 to 110.41 ± 51.10 in the pre-
latency group and from 40.92 ± 16.83 to 93.38 ± 49.80 in the latency group (p≤ 0.05). There 
was shown to be a significant difference between the latency group and the control for the 
mean differences before and after the supplement intervention.  
 
Conclusions 
It is shown that those with iron deficiency can reach the normal serum iron level after 
supplement intake but no significant difference seen on their aerobic power compared to the 
control group.  
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