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α-Tocopherol analytical standard -)± �� ((

 ���JSigma-Aldrich  ���'��� .'J  

���� �� � �! � "�#� �  

bH ��    [� A���� 	(����! � y��L( n$!    ���� ��� +��� 

5�'�'�H� �� 'J ���� . 5�'��'�H� =� ���&�� ����(� 

� 'J �'8 ��  ���3 4�� ���Hml 2    D�#��� �����(

C˚ 37 ���! �3�� ���� ���� .'J %���  =�>��� �)   ���

 ['� �� � 'J %�� 5�'�'�H� �� m�� D�',�10  �X�!�

) ��)������(� ��C˚ 37=�>���� ���) �����  �����! (  �� ����

   =�>��� �� 	(���&(�>��� � '(�J ���� 	���� [�"$!

  l�(� ���8 +A��&(�>��� D�� �� .��J ��V��   �;���6

 ) g�(��� D�'���6AO    =�>��� ����������H 	����� � (

.'J %��]���  

"�#� ������$�! ��$�%  

����`( =F �� %��]��� ��   +������,� ��� ��������� �

=�>�� �:�#����� � w�v) +��'") .'J 	���� ��  

:=�>�� ��'") &(�>����A� =�>�� �� �B&( 1:20 �� 

����(  #����D !� ��R ��  ��' .��  �&(�>����A�  ��P�3 

��'X� lµ 10 �� ��� =F ����`(  ����!  ����  �  ��F 

��� A6 ����J�G  '��J .���� �,@������ n����� a���� 

 s������{L�)m��
�����J ��������������  �������  

Central erythrocyte counting area(+ m��
��J 

=�>�� �� 8 n��� ��;� �� ��S =F  �����`(  =��V(�  '�J .

�'� ^�3 �� 104 × 5  _��P  '�J  ��)  ��'�")  �� 

=�>�� � �[��^ �X)�B	 � ���� 6�' )15(.  

:=�>�� w�v)      +[� =�>��� w��v) 	����� ���8

  =F ��� =�>��� A��&(�>��� �� %�$! 9� �����`(   =�� 

   !�'�3 .'�J ��J�G  A6 ��� 	C�F � ���  ���!10 

     ���� ���������� �� %��]���� ��� 	H�������� A�'��
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��;� � �����,�  	��
(200 ×    '�^�� � '�J m��
J

=�>�� ��� d � w�v����  w�v���B��v�  '��� )16(.  

 :"�#� �'�(�)$��    ���� ���������� ��� 	����

 K�X( �� O��,� 	��
( �����,�    9��:�#����� ����

	��� 5������ �� =�>����  ���6)17( !�'��3 ��'��") .200 

  ��� ��� [� �� ���� =�>��   ���� ���������� �� %��]�

��;� �� �����,�  	��
(400 ×    m��
�J �����`( =F �

%��� .'���  =�>�� '^�� [��^ �� ��    � 	�"�B� ����

%��  ��� �� 	"�B� ��d ���V,��( ���   ����V,��( +��  

� A��  ���V,��(   'J %��� A�M( =�)18(.  

 �������* $��+�� ��$�%"�#�  

l��(�  �;����6AO  '����� ����Cv� A���������(� A�'���

:�,8�)� l(� ����      �� b�H g�(��� D�'����6 �;���6

���)  +=�>�� A��&(�>��� �� O��,� ��Cd �� ��
�� �

 !�'3) ��(��� ��)�&��� �� ����
�� �'���2  (����

 ['� �� b>� .'J b���10   D�'����6 l(� �� �X�!�

 g(���mg/ml 19/0     [������ ����� �� %'�J ���) %��)

[�]&� )5/2 pH +M 3/0 4PO2ml NaH 5  +M 1/0 

ml Citric acid 80 .'���  ����(� (  �� ����
��� =�
)

  ���C�� �� �����,� ��� ��������� a��) � ��� 9�

nm 460   ��� �@��'3 	����( A�;�� .'('J 	����40 

     +;B�� l�(� .���� ��'�v� 'C�� �� 	���� ���� ��(�-

=�>�� �� }����  �� ���DNA    	V(���( l�(� � 	"�B�

  ��� }���� +;��! �)DNA     +y��
V� �� .���� %��E�(�

 ��'")200  =�>�� '���  	���� �(�
( �� ����)8(.  

l(�  �;��6AO  '��� ��Cv� A�������(� �� %��
�

  �� �B! � A��� b��� �� bH m�� D�� �� :�,8�)�

l(� ) g(��� D�'���6 �� �;��6AO�'��� ����
�� +(   ���

 ['�1      ) ��,8�)� '���� ���Cv� ��� ��X�!�2/1pH+   

100 Triton-X 1/0   +'�^��M NaCl 15/0 +N HCl 

08/0  l�(� A6 �� b�H .'('J ����(� ( �6   ��� �;��AO 

  .'J =�V(�  

�$��	 ,�(��	  

=���( �� 	������ D���� ��  ��;����SPSS �L��&(  � 0/17 

)version 17, SPSS Inc., Chicago, IL   .'�J %��]���� (

%��� =�
)   D�S(���� [��^ �� ��±     A���� ����"� T���v(�

%��� .'���     A����6 �� %��]��� �� ��One-way ANOVA 

)One-way analysis of variance  ��� A6 ��B(� �� � (

 A�����6Tukey  .'('��J ���&��X�050/0 < P �����S(� 

,"�	 ���� %��� �� ���.  

  

���	 	
  

���#� ������$�!  

[� =�>�� ��'") m��
J :=�>�� ��'")   %'�J ��
�) ���

 D������ � A��]�� ��E %�� )    ��� ��&��X� �� (���� ���

	,"� 4��;�� +'��J %��   ��'8) ��'( A�M( ����1.(  

=�>�� '^�� D�S(��� :=�>�� w�v)    w��v�� ����

  D������� %��  ��E      %���  ��� ��&��X� �� A���]�� �

 	��,"� 4��;���� +'����J ) ���J�� ����001/0 ≤ P .(

=�>�� '^�� D�S(��� 4��;�� D�,E
�  �� w�v�� ���

 %���� A����]�� �� �X�����& ���� %����  ��������D E  ;���(

	,"� ) ��� ���007/0  =P ��'8) (1.(  

   ���� '���^�� D�S(������ :=�>����� �:����#�����

���V,��( %��  �� =�>�� ���    D������� � A���]�� ���

E 	,"� 4��� +'��J %��  �� �&��X� ��   ��J�� ����

)001/0 ≤ P.( ������	 ����� ����V,��( %���� � ����� 

:�#�����9� ( =�>��;�  �,"� 4���	  ��� A��M( �� ���. 

'�D�  �� [��^ ��'X�P � ����     A���  � ��� %��� 

%��  �� =�>�� ��� ���� �X� �� ��&�    %���  ��� '���J 

001/0 ≤ P � �� ������  %�����  ������V,��(=�+  ��
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%��  ��� � � A��]�� D������ E  �� ��&��X�    %���  ���

'��J� + �)�) O��    ��� ������004/0  =P  �001/0  =P 

��� ��'8) 1.(  

l��(�  �;����6AO   '����� ���� A���������(� A�'���

   =�>��� '�^�� D�S(���� :�,8�)�  ����   O���6 �����

DNA AO)   (�B@�%��  ��   D������� +'��J ���E  �

  O���)�) ���� A����]��17/0 ± 00/1 +12/0 ± 71/0  �

16/0 ± 94/0  	�,"� T2��� ��� .'�6 ��� ��  ����

 =�>���� D�S(����� �� �����   O����6 �����DNA AO)  

(�B@�  %���  � '��J %��  D��     %'���M� ����� ����

 �J) '���S(1.(  

l��(�  �;����6AO   '����� ���� A���������(� ���� %����
�

  =�>��� '��^�� D�S(����� :��,8�)�  �����AO+   %����  ��

 '��J64/1 ± 98/26    %���  �� O��)�) ��� �� ���   ����

 D������E    ��� A���]�� �85/0 ± 82/5  �13/1 ± 93/6 

	,"� 4��� ) �J�� ���001/0 ≤ P �J) (1.(  

  
 	
��1�
�� �� ������ ��������� ����  �!���� . #$�%� ��  

	
�����	�  
���� 	
  

�
	�   ���	���E  ������  

 ���*+ #",��)106 ×(  66/10 ± 73/88 28/15 ± 65/112  40/97±40/12  

 2"3+ #",��)����(  61/0 ± 90/5 **27/1 ± 51/12  a,***43/1 ± 95/17 

6���7���  "� 6��)����(  59/0 ± 27/12  **81/0 ± 28/5  **60/0 ± 16/6  

6���7���  ��"8 6��)����(  79/1 ± 21/25  **02/1 ± 13/11  **82/0 ± 63/11  

6���7��� ) #� 6������(  09/0 ± 78/1  **11/0 ± 95/0  *21/0 ± 03/1 

6���7��� 9:  )����(  45/1 ± 28/39  **50/1 ± 38/17  **33/1 ± 96/19  
* 010/0 < P  �** 001/0 ≤ P  +'��J %��  �� �&��X� ��a D������ %��  �� �&��X� �� :E  

  

  
 -./11�$ . ���3 $� 456���  �� �% ���* �%�.� �� % � �% 7�$� �� ��*	 �,��	  ��/ � �$�� ���  

* 001/0 ≤ P  

*

*

control vitamin E saffron

�
��

 8�
95

� �
;

��
  

<
�5

3 �
��

��
 D

N
A

 ) 
A

O
�

>?�
  (

with acid detergent

without acid detergent

4�B -��!9@

 �8)��
 4�:� �

�8)��
 4�:� -#4�

  �� %�#E
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���  

 �� D�� ��8� ��#�(6;� ) D
� ���������Hsemen( 9� 

LM) ��;����	��{� ����� ',
��J���� ���	����� "��P��� 

������ ��� A����. H4� �	,� ������  %�X#��  ���,)  ���

 *�����A6 A�'��,� ( ����
��� ����!���&�����������H .� 

��� %��]��� ���� ���'��� ���	��� D
� �����  ������

��'��v�� ',���&� )19(  ����J =�>���� ��C��� ���� .

4��L� ����� ��������� ��]C�L�	  ���� ���� ������ 

���C
������ )����]��',���&� 	 � ������ R����� W���X#+ 

�
� � A6 �� ��'�  ���J�� <�v^ ���C
�  ,�J��' )20(. 

 %��
� =���� ���������H ��( �� =�>�� 	���� D�����,�

 � 	��
�2H ��Md A�� 	
�� ��������� 	������ ��

 �������( K�LM) �� 	(���J 9
� +D�)������� C� 

�(���� 	� .',�  

	C���� � 4��� O8�� ����]� �D
 �	  '(��J+ 

�	  �,8 ��� �� ',(��)D�    .'(��J 5���ROS  	���  ��

������ � �� ��� ���]�  ��D
   �) ��v) ��.-��   ����!

�	 ����� �� � '���  �� ��4�   '�3 �� 	�"�B� #�) '�� 

� +��J	 �6 =�>�� �� '(��)O�  ��6 =�>�� .',� ����O� 

�+%'� �	 � '(��)�  '��� =�V(� W�X# 9
L)�  ����   ����)

��A�� � �� ^�3 A�;��  ��6O� DNA  �&����   ���&���

����� )21(#�) .��'��") '��� Q) � =�>���� ����
������  ��

:���#������ A6 ���	 ����� �� '��(��)�  ����"� �� ����

A:�)�� ��  +���� ���!���V�  ��J)22(��V,��( .�  ���	� 

�',(� ��&� ��', "Pt� )�����D� �6 �O� DNA+   ���

���]� �HD�� �D
 ',�&� %��
� )23(.  

Bochenek ���� '��(��� A���M( A������
� �  ����8�

)�����D� d�� B�	"�  �� ������ ��'")  =�>��� ��  ���� 

�� +   ������ 4���� O8���  ��	  ���J )24( �,E
� .D� 

 �� ��� %'J %��� A�M(	ML� =�>�� �� ���   �� w��v��

������( �����+ �����  A������(�
 ��� DNA  ',��&� )25( .

�6O� )�����D� � �� =�>��	 � A��) � ����C� � ��6 D�'�� 

LM) g(���K� ���� � �� ��DNA ����� S�&�J	  ��� +

��Ja� ���'� 2/1  =pH  *�&3 ���)26(.  

l��(� ='��� ���(�
( ���G��H  ���'���� a�����J �� ����

l(�  �;��6AO +�	 '(��) ��  ��C�  T2����  ������� 

�Md� #�C�	 �(�
( ��� [� ��  A��&(�  '�J�� .�� � ��D 

+�� =�S,� %��]��� �� ��Cv� ���' �,8�)� ��  ���3 �

100Triton-X  	�   ��� �B&( �� �Md a���J D�� +'J��

	� �)��GH ��]( l(� �   l�(� � '�,AO    D�)������ ���

     [���^ ��� ���� ���! ��� � �J�� '���� 	�����

	S�&�J ��� �� n
�V�  ���DNA ��M�� �� O��6 +

	� A���
( .����  

	� +��3 D�� ��     ���( �� ;��( ���S�� ��
�3� A��)

    '���� ���Cv� ���r3 .���     ���� 9�� ��,8�)�

%',(��� O��6  � ��!     .���� D�)������ � ��Md ��� �

      N���� D�)������ ����V� �'���� ���Cv� ��� ���!

	S�&�J  �� n��� ���DNA  	�� =�>��    D��� .���� 

  	�� � ���� '�'J ���&� '��J %��  �� O��6   A���)

 ���GQ) �� ���  �V��( D�,� [� �     � A���]�� ��� ���

 D������E =��X� O8��   A'�J �)   ������ �� D�)������

A�'�&�� O��6 	� ��  .���   

��2�� ��
) ���� )����� ������D� �	  '�(��)   ���

S�&�J [��^	  ����   ���J� 9�)  ���  ���J� �� �� 

� N��� �� ���  KLM���V� (� [�"$!%�E� �   9�)

) ��J�SSDNA  ��Single strand DNA(  ��	   .���J

�D� � N��� ������V� ��6 ��r3 �� ;��! l(� �'��D 

��� ��� �� � g(��� nm 488 �	   KL�M� �� ��J

%',,� � ��6 ��{)�D�'�  �� g(���SSDNA   �� .����

#�3�� 	 �!�	 ��6D�'� ��g(�   ���DNA  ���J� �� �� 
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)DSDNA  ��Double strand DNA� {�� (	  +��J

#�) ;B� l(�'� �	  ',�)26(.  

A����&�� +;(:����>���� '��(�� ����� ��  a����) ����

	� D�;S��8 D���)��H   D�)������ +	���6��� D�� .'(�J

  ���,8�)� '��,(�� 	C������ ������� �� ��   +��'����� +����

DNase	� =��X� ����`)��H � ��  ����)27(.  

 ����� ��������� =�V�     5��&�� ���8� +���6 ����

	�(6     5�&�(��� �� =�>��� D�)������ 5���) � 	(�'�&��

 �� =�>����� 	#�C���� ��;���8� ����� ',����&� ��-u����  

	� ����v� .',��
(  

    ��� 	���S,� +��S�� T�� ��ROS    '�3 �� 4���

	�(6 5�&�� +��J '�#�)   A6 ��� �C��X� �� ���! 	(�'�&��

   ���V�� ��� ��V,� +�V��( �� � �&�(     =��( ��� 	$����J

	� ��)�'�&�� *����   T'�� 	#�C� ��;8� =�
) .��J

%�X#��   	�� _��&v� ��)�'�&�� *���� ���� ��   '(��J

)29-28 +1(  ��'��3 +���S�� ����� �� .25  �� '��^��

 2�B� +������( A������  �������(�  ���  ��C�  ����,�J�( 

',�&� � #�(6�;  ����n  D
�� A6  ��� �����  ���X��� d ��� 

B��"	 ROS ��� )30(.  

  O����6 ���� ����� %'��J KL��M�DNA  =�>����

	�  �'"� 3��� �� D�,8 ���) D���H ��]�� �� '(��)

 'J�� %��
�)31 +8(�{( . (��]^�	 � A����
�  A��M( 

'(��� �� ��D ���6�4 ��� ��C� ��&� � =�>�� � ��A�; 

X������� �� W���X# ���6���S��M +		��,"� }���B)��  ����

  D�)������� ��"��P� 	������ R����� �� � ���� ���8�

	� +=�>��    	��S�M����6 W��X# �� ��X��� b(�J A��)

 ��� 	��SM�H ��)8(.  

  O���6 �� ��� %'���  KLM� +%�2� ��DNA 

 W�X# �� ��X��� A�;�� �� %�2� D���)��H ��B
� � =�>��

 R��� ��ICSI )Intra-cytoplasmic sperm injection+( 

 ;�( D�,8 ���) ��D�,8 �� ���� �� ����� ��-.)  	���

=�>���� �� ����  O����6 ����� �����DNA  ����V�� F����

	�   ��C3�� ��� A'��� ��8 ���
� �&(��H +'(�J  �

  '��(��� �� ���&�����2�)32( .  ��)�'���&�� *������

	� ���8 +���Q) �� '(��)  ����� ��V�� +	��8   � ���6 ����

 O����6 O��8�� ������� TG��3DNA  ����J)3( ��� � .

     ����! (9�
L) D��,E
�) =�>��� +'J�� 	�;8 O��6

   '���
( W2�^� �� A6 ���)29(  O���6 �� ���� �   ����

   D����,8 A'���J �����) �����) � ������H�H6 +%������&   

)Embryo fragmentation	� (  '�� U� '(��))33( .  

	�(6 A�'�&��  	�� ��   '�,(��)DNA    ��;�8� ��S�� �

     ���]�� +R���� D��� �� � '�,��
( ����v� �� 	#�C�

 ',ML� ��B�� �� D
� n���)34(��� �� .     +����� ����

	�(6 �� %��]��� �
� �� [��8�) A�'�&��   	��G�d ���

   [���^�{� �� .���� %'J ;��
�� 	����� A����  �

%'(��� �^�,� � A��]��    +	�&,8 ��� 9��v) +A6 �

     D
�� n���� ���]�� 4��;��� � DM��� ���C
� ��B��

	(��)�( A���� ���� A6 �� 	�,� O� �� �� ���   ����

	� %��]��� 	&,8  ��� %'J)35 +14(.  

 D������E 	�(6 9� A��,� �� ;�(  � A:�'(� A�'�&��

	�(6 D�,E
�   ��� +(	��Gd 
��) 	��Gd 5�:� A�'�&��

 � ��� aB)�� ��G� @� '�#�) 5�&�� 	"�B� ���C
�

   ������� �� �� A6 	#�C��� �������� � =�>���� D���,E
�

�������  	�� ����v� ���6 ���   '�,�)36(  D������� .E 

	�(6 9�    ���Md ��� ��� �� ��� 9�C���>�# A�'�&��

 ��C� ��C� �?�]3 �� 	
�� 4X( � ���� ���! ��C�

A�'�&��  ���� %'�� �� ��)37( .  

	�(6 [��-� ����� ;�( A��]��   ���� ��! 	(�'�&��

 ��8�� '�h�,)���� �^�,� ��8� �#� �� [��-� D�� ��

 �� � +D�������� +D������� +��(�������) A6 ��  �����
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      	�� Z�� +����� D��� �� 9��� ��� .���� (D�������

	�(6   ��-� +��3 D�� �� �'(��� ���� �� �{v,� 	(�'�&��

A6 5&�:�,�� 	�(6 �&(��H ��  �� 	�8�) ��! 	(�'�&��

	� A��]��  '��)38(.  

 D������ � A��]�� �� ��� A�M( �"#�$� D�� g���(E 

�	 '(��) ��������H� ��>��	 �� ��B��  +'�ML�  ������� 

 ����&3 � '��
( ����v� �� =�>�� D�)�����DNA 

  ���Cv� ��"� �� D���  ���! �� bH A������)�(� ��

.'�� 4��� �� �,8�)� '���  

 [�"#�$� 	��(6 [��-� �����    �� A���]�� 	(�'��&��

%��� A�M(  �C
8 �� .'(� �&3�D %��� �  A�����
�  A��M( 

   %���{� 	!�]�^ ���� ������ �� '(���   � A���]�� �

%'(��� ���'�h�,)����  �� (D����� � ��(�����) A6 �

 4��;���� ��@� 	��&,8 ���������� ����B�� O��8�� [�

   ��;��(� +������X� [���"�� 4��;���� +D��M��� [���"��

n��� 	� ... � �)  ��J)35(   %'�J KL�M� +%�2� �� .

 �� %��]��� �� ���mg 50  A��]��3    ��� ���]� �� ���

 ['�3 	,"� ��� �� +%��    � 	�"�B� �:��#����� ����

	� ��B�� �� A�&(� =�>�� w�v)     ��'�") ��� ���� +'ML�

	� =�>��  ��� ��-.))14(.  

 D���,E
�Dominguez-Rebolledo � A������
� 

A�M(    s��{� ��� D����� T�{� �� '(���mM 1 

=�>�� �� �� w�v)       ���
V(� �� ��� ;���! A���  ����

    	�� ���B�� +���� %'�J ����      '��>�# ��� ���� �'�ML�

	� A����'�&���H  ��� ��-.))39(	� ��( �� .  D�� '��

	�(6 [��^�{�  �� ��� A��]�� 	(�'�&�� [��-� D��

	� ��V�� �� .',�  

 ��"#�$� �� +��X� ��     %'�J %��� A��M( ���S�� �

   ��(�
( �� +��
(���� %���  �� �&��X� �� �� ���   ����

       +����,�J�( ��C� ��� �����>��� ����)��) �,���6 �S�#�

 ) A����]�� �� %��]�����mg/day 60   ���� 	���B@� ���-� (

   w���v) � �:���#����� +��'��")) =�>���� �����������H

=�>�� (��     +'���J %���  ��� �&��X� �� D�,E
� .���'(

	�(6 ����? �� A��]��     ��-.�) ;��( ������ D�� 	(�'�&��

  ���'�( 	�8�) ��!)40(    g����( �� T2���� D��� .

    [���]�� ������� �� %��]���� �#� �� ��� D�
�

      ��) 4�����6 ����� ���"
8 y��( D��,E
� .'J��

   ������ [��"#�$� ���� �� � 5#�� ����� ����� 	���

	��� ;���( (��������(   g�����( ����V�� �� 	C����� '��(��)  

.'J�� [��]��  

 D������ ���� ��E       ��� ���� %'�J m��;�  ;��(

 A�;���� ���� A6 ;����V)mg 300  ���� 2���B� A�����
�� ��

    w��v) �� 	�8��) ���! 4��;�� N��� 	��>���,��6

	� =�>��  ��J)34(�"#�$� �� .    %��� A��M( ���S�� �

	�(6 �� A���� �� ��� %'J    ��� ��� A�'��&��mg 600 

N-  ) D�`��&�� �����NAC   ���N-acetyl cysteine (

     ���! 4��;��� N���� 	('�"� ���� � D������ �� %��
�

   	��>����S�#� ��� 2�B� A���
�� =�>�� ��'") �� 	�8�)

	�  ��J)41(    D������� 	������ T��{� D�,E
� .E 

)mg 400) =��,C� � (mg 225   ���! 4��;��� N��� (

  ��������( A������ =�>���� ��'��") � w���v) �� 	�8���)

	�  ��J)42(.  

 +D�� �� %�2�,�u�	 � A����
�   D�������E ��  ��� 

 ���,)	� � %����
�  ��� p-NP )Para-nonylphenol (���� 

A��,� &���A�' �� [� �V)�;  '�(��� .A6  ���  m��;�  

'(���  ��� �� �����D E  ��'�")  =�>���  ����  %'�(� �� �� 

%��   ���� �� �����D E � P-NP  %���
�  ��� �� �����D E 

�B&( �� %��  '��J ��B�� �	 'ML� .,E
��D  ��'�") 

=�>�� � w�v) A6 �� %��  P-NP %��
� �� ������D E 

�� �X���& �� %��  P-NP ��B�� ���� )43(.  
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A��]��  �?�]3 [��-� ������� DNA (�;  ��&� .
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������� �(6	 ����) �� m�� ���� ��  ����  '�(��� � 

%'��M� '(��
( �� �6�O DNA 4��� �	 �'�� )44( .

  +%�2�� �� �&3�D %��� �  A�����
�     ��� '�(��� A��M(

 �� %��]�����mg/kg 40  �80  ���� �mg/kg 50 +200  �

400  D�����45     A���� ���� �� %��]���� �� B! �X�!�

	� [�]#��      O���6 4���� O�8�� '�(��)DNA  ��

 ��J ��v� � ��� +��C� +'B�)45(.  
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)46( D�,E
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�
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D������  ���C  �E%��{� � [F�� +=��,C� +��� +  �
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DNA 	�  ��-.) O8�� +	��� �� � ��J
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��  ��� D���)��H �� '�]#��)48(.  

 +�P�3 4��ZH �� P�3 g���( ��8� ��Piomboni 
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Papaya D������� � D������F +   ����C  �E    ��� ���-.�)
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 D������ � A��]�� 	�?�]3E D�)����� �� ��  '��� ��X�
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    ��� ���� ��8 � ���� ����&� 	(���� [��^�{� �����
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(  ���
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Optimizing Acridine Orange Staining for Assessment of Protective Effects 

of Saffron and Vitamin E on Rat Sperm DNA Structure 
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Abstract 
Background: In recent decades, relation between reactive oxygen species (ROS) concentration and 
semen quality was noted. Traditionally, saffron has been not only considered as a food additive but 
also as a medicinal herb, which has good antioxidant properties. Vitamin E is considered as a 
endogenous and supplementary antioxidant which can protects the cell. The aim of this study was to 
evaluate the protection influence of saffron and vitamin E on sperm DNA against acid.  

Methods: Thirty adult male Wistar rats randomly divided into 3 equal groups of saffron, vitamin E 
and controlwhich received saffron (100 mg/kg/day), vitamin E (100 mg/kg/day) and distilled water 
(0.5 cc/day), respectively. After 60 days, cauda epididymis dissected and sperm were used for analysis 
of sperm chromatin susceptibility to acid denaturation via acridine orange (AO) staining. Acridine 
orange staining was carried out with or without acid detergent incubation. 

Findings: Both, saffron and vitamin E, decreased sperm DNA damage against acid (P < 0.001). 

Conclusion: Saffron and vitamin E protect DNA against denaturation, probably because of their 
powerful antioxidant properties. 
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 8 ACCCTTTTCTTGCTCATCAG RN:AGGGAGTGTGAAAAGAAGCA 
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RS: ATAAGCTCTCAGACCACCAA 

ARMS 
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ARMS: Amplification refractory mutation system; RFLP: Restriction fragment length polymorphism 
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Abstract 
Background: Cystinuria, one of the first diagnosed inborn errors of metabolism, recognized by 
hyperexcretion of cystine, lysine, ornithine and arginine into the urine. So far, two genes associated 
with cystinuria have been identified: SLC3A1 (2p16.3) that encodes the heavy subunit rBAT of the 
renal b0,+ transporter and SLC7A9 (19q13.1), which encodes the light subunit b0,+AT. Patients with 
type A cystinuria have two SLC3A1 mutations, whereas patients with type B have two SLC7A9 
mutations and finally patients with type AB have one mutation in each gene. Considering the 
population-specific distribution of mutations in disease, limited studies on the genetic bases of the 
cystinuria have been done in Middle East. This research presents the results of mutation analysis on 
patients with cystinuria in Iran.  

Methods: Thirty unrelated patients with cystinuria operated to remove kidney stones were screened 
by urologist .The patients were analyzed for mutation using amplification refractory mutation system 
(ARMS) and polymerase chain reaction-Restriction fragment length polymorphism-polymerase chain 
reaction (RFLP-PCR) methods. 

Findings: We found some variations including missense mutations, polymorphism and intron variant, 
but the most frequent mutations, M467T and also T216M and R333W, were not detected in our patients. 

Conclusion: Our research may confirm the ethnic distribution of mutations in cystinuria and this study 
can expand our concept of the genetic basis of cystinuria in Iranian patients. 
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�����  

���� �  ��	
� �� �������� �     ����� ��� ����� �����

»����  ����«      ��
� ���"�#$ %�&��#� '"� "�( .%(�

 �� �� *+,-�»./��"��� ���  �"0 ��«  ��� 1+2�   ����

     3����4� �5 � '�6���� ���� 7���8� 3����- �� ����

%�+(  �� �
� 9      ��
� .������ ���: '"��6�� ����� ��4

./��"�����;�� 0   ��� �<
��=� � �;
�>� 3��4� ����� "

 ���� ����?
� .<��/�( ����&"� )1B�C���("��<�� .(  "��0


��E ./��"�����;�� �
��    '����F ��� ��"G<(� ���� �"0

�� ��������  ��� ��&"�      ��
� ������� ��H I���:

��<� "�  � �<(�     ���� '"�	� '��"���� 3"��J",� �� "0

%(� ��& )2.(  B�C��("��<��      ��L"M �%�NO� 5��� "�0

�����"���: ����� P���C�<� � ����G��  �"����"� ���Q���(� � 

Lactobacillaceae �� ��&"� )3.(  

��<�"�  �(� �"�0�� <�� ���  S�?;�  �T�U �"�0�
 

   ������( 3���4� ��� ��</0� � ��� '"��6  ������ �  ��� 

V�"�� ��CM �����;� ����  �?�  ��� ) �����4� .( �
� 

��<�"�?#� X=� "0� J�� ���� � ���#Y��  �/���"�  � 

3����8>� �T��U�
 ?Z����� ����& ������� )6-5 .(

("��<���B�C� � "0�G��<�"���
5�J�� "� "0�� (���"0� 

<��� � <(��� �<�"�
 �(����  �/������ 0 ���'���� 

��<(���S ^�J"<(��� � ���_�`" ����"L �&� /����"  � 

���"�����;�./"0� "?� aL�<� �� '�� S:�� �b�
 ��� 

)7d("� ����"L S���F �
� ���e?0 .( 0 ���f ��?
� �"

����<
"( g&�� S�"& �(�G�J  � "0�%   �
�>� �� "�0

 ��
"?�)9-8 �("��<�� .(�B�C ���� "�0� J"�M ��%  "�0� 

��<�_� �������;�� ���H �"2���(�� ���H V"#��(� � ���H 

("/j�% ��</0 )10.(  

 ��G�( '�: �"��� �� �?(�J    � 3�"�NF �  ���O;�

V�C( �
�  � �-": l�� �<(+��m�   %�(� ��G( �"0

 �<?� V"?<j� �� "
 %�(�G�J �%�(���� �%�(�J�����)

%�(��<
��  "
 � "0%�(�
�"�"Y�    � ���J�� V+<:� .("0

V�C( '�: ��"��� �"0 	��  "(n ��     ��;?� ��� �����

 ��6�� ���^�C�� �?(�J .�&"� ��^�G�J "
 ��^�C�� %(� 

   �� ��"�o�0"� l��� 
  � �&"� ��"/<�� ��"?�� 


 5� �����22 �<:"
    �?�(�J .%(� '��Z<(� 6p� �"0

��6� ���^�C���  ���( ��� '���� ��60-40 60   V"�(

q
"&   "�
 � �6���
 �"0���� %>� �� ����M� � %(� ��

�<&�� ���L '_ 3"=<	� � �
6�� "� B"?�   �� �<�	�� ����

��</0 '_ �� +<�� �,: r��� )11.(  

��� � V�C(  ��"2�( �"0562K 6$ s V�C�(   �"�0

	�� "� '�: ��"2�(n �C��^ ���%(�    ���J�� ����� ��

 .�": 
  � �"�53  �J"�( �  +<�N�     '��: '"2��( ���

�& ��$ ��6� )12  '"����  � ��"��/� .(    ������ �"�0

  ��"2��( ��� �&� �"#� ����562K     S��"L ����j "��

� �#$��9�� �4 ��&"��  .��</0 �N�"$ 3��4� ����� "��

�� '"	� �0��&   ���m� ����  � �:�� �� ��0�    "�� �"�0

V�C( ����� �� �"��� �"0��<Q� � �
"
�<�  ������ �"0

 �� a���C<Z� t
�����&In-Vitro  �In-Vivo ����9 �4

����� ) �����&"�13��"���8F .(   �?���(+��<�( �"���0

  ���$ �^ "���"� B�C�("��<�� � �^ "� B�C�("��<��

����  � ��& � ��Q� �0"� �J�?��  ���� "� �/
"=� ��

��"��8F ���� �0"��& ������� �����;� %��M"
�� ���  �����

V�C( %�J"�M  ��� ��� �	� �     �?�(�J '��: '"2��(

��</0 ��6� ���^�C�� )14(.  

��J",� �P�=>� �
�  � 7�0 � �n ��	���M ��4   �"�0

����
� ���m���� � � �J�C( ���<�"�  � ���_ %(�  �"0

  ���$ �^ "���"� B�C�("��<�� � �^ "� B�C�("��<��

����  � ��& �    ��� ��&� ��� ���Q� �0"� �  ��"2��( 

562K ��� �0"Y	
"� _ t
��& ��.  
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V�C��( ��"2���( �"��0 562K V�C��( '"2���()  �"��0

�C��^  ��<�("� �<�</�� �J�C( �"�  � ('"/�� '�: ���

%	� t�>� �� � ��#� '��
� RPMI )Roswell Park 

memorial institute ()Gibco, England � (10 

 ) ��"�� ���$ 5�( �-��Gibco, England�( U/ml 

100  � ��C���( ����� µg/ml 100  �� ����/
"��<��<(�

 ���"��;�� ��"j5   "� �-��2CO� �"�� �� Cº 37� 

95   3��� �� � %��2� �-��92-48    %�	� %F"�(

.���& ���� V�C(  ���j "�) �&�  � u� "080   ��-��

  ������ X
"��� _ ������ � v�"?��& �(��(+M g,��(

.��<M�� ���L ��"G<(�  

	
� ������ ���� � �� � ������ � �� ���� ��  

�<�"��"0�  �� ��J",� ���� t(��6F
 ����6 ����  � � 

       '���/;C�  � ������� ���& ���$ �J��?�� ���Q� �0"�

 ��;�	0�w� ���J�����;�� �"Y	
"� _ ./��"�����;�� � 

) ���& ��#� ������ �"Y	��� '"
6�_ � "�?��_15.(  

��#� %#$ � ����
� �   ��������� �J�C�(    ��� �"�0

�0 ��<�� �-+: ��2  ��<�"��  � 5���     3���- ��� "�0

�� ����"���$ ml 10  %��	� t���>�_ %��&�Y�MRS 

)Man, Rogosa and Sharpe ()Merck, Germany (

 3�� ��48-24 �� t
��& �� %F"(  �"��� � � ��0 

Cº 30  ��<�"�� ��&�  � u� .���& ���� %	�    ��� "�0

 3����15   "��� ���=�L�rpm 3500 �"���� �� � Cº 4 

  3"G�/M �M"�� "� �N��� �� S-"j x�(� � ���G
�<�"( 

M 1/0  �pH  "� �����9/6 .���& ���� �	</&  

� x�(� �  ��  �� ��"N�& 
 3�� �� ���_ %(�

�"�� Cº 80-     ��<�"�� uQ�( .��& �����#Y�    ��� "�0

 x�f � �"?o�� v���
6o�  ��Cj�� �� .���& �   ����

��<�"� '��� ��: S?F � "0  �"Y<�(� t(�� �d
 �"�� �

 ���";����( )Tomy, Japan(     "�#<�� �� .%�M�� 5"�o��

�����?�  3���� ���� "��030  � ���=�L� ���"���� Cº 4 "���   

rpm 15000  ���G
�<�"��(�����& ��� ���
�� V���C>� .

    �����
� '����F ��� 6��� S-"j x�(� � �& �<Z
� � 

 .�
��� ��$ �J�C(  

���� �  �� ���! "��������� �   ����  

��<�� ml 1   ���� ���(�  �    �<�(� ���C�72  ��-��  ��" 

%yCU M 1/0 �� ml 1 ��6M� ���?�  �  � ��& �   � u��

 3�� �� '�& {�CZ�20 -10  1"�� �"�� �� �=�L� ���L

����    '��6�M� "�� uQ�( .�& ml 1  � �   .
��( 3��6���  

15  �-���" %yCU M 1/0 �� ml 1 ���?�  ��   3��� ��

2 -1   x��(� ��m���� "� �& �<&�T� V"eZ
 �� %F"(

 .������?� "#<�� ��  3�� �� "015  �"��� �� �=�L� Cº 4 

"� rpm 9300  ���G
�<�"( ���&)16.(  

 6�� S-"j x�(� � �& �<Z
� ��� �
�� V�C>�

 '���F ����m���� ����
� �   uQ�( .�
��� ��$ �J�C(

 3"G�/M �M"� "� �N��� �� S-"j x�(� M 1/0  �pH 

 �������9/6 .���& ���� ���	</& ��m������ %��yCU  �"��0

  � 5��� �0 �� ��$�� �����
�    �J�C�( �"�0  v�� "��

� ���� ���M���� �& ���� )17.(  

   #$���� $�! �% �� &��'���(���   ��$)* �� +$�,

) .�/��� #����� 0�+�SDS- PAGE(  

%#$  ��m����� ' � �(���   �� �"�0 �    � ����_ %�(�

����
�    ���M��<;J�  � �J�C�( �"0 )SDS- PAGE  "�
  
 Sodium dodecyl sulfate- polyacrylamide gel 

electrophoresis  ������& ��"G<�����(� ��������?F (   

)BioRad, USA .(  V� �"�� �� ��<?/L �� 3��- ��

SDS-PAGE ����� .���<� � 5  V� ��
"� �� � �-��

��$ ����� ) �Running Gel (15    .��& ���#� ��-�� 
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���?�    ���bj �� ����m���� �"0 Y�"�	�  � ����� "�� �  �

����m����� KD )200000-6500 %��>� V� V���2 �� (

�"<J� "� �<�/
�<;J� '"
�$ V 250  3�� �� �3  %F"(

 %��j����     |��� "�� V�  ���M��<;J� '"
"�  � u� �

|�� ��=� 3��<��    |���  � u�� � ��& �6��_    "�� ����

  |��� V��C>�      �"0����"� (�<�(� ���(� � V��"���) ���

���
��� �";&_ ��m����.  

 "(��$ %#$� �	���M "0� m������   u��"G�(  �

150G   M�����"����� '�<�( �� 2cm 20  ×60   ��"G<�(�

�& )18  � u� .(_ �N�(">� � V� '�& ��"� �   �"�bM

V� �J": )Void volume(���?� �  ��m���� �"0  ���NF

�& ����.  �J��;J�� 5�$ B"(� ���     "�� ��m����� ���<��

     �J��;J�� ' � "�� ��m����� ���� � �"� �J�;J�� ' �

 �2 �� ��
"�18  ��0 '��/���M    �C�-"M ��� 5���� � 2 

 ���=� �� � �=�L�ml 2 q?$ ���& ���_.  

 ���J�J ��m������ �����<>�   '�<��( �"��#<��  � "��0

q?$ �M�����"����  "� uQ( � ���_  �<��<M�<;Q�(�

� ����   ��J�J .��& ����      7T�j ��m����� ��L"M �"�0

���&.    ��	���M ���J��  � ��;
 uQ(  "�0�   ��"�j

 �	���M 
 � �"� �J�;J�� ' � "� ��m������"j 

   ����?� �� ��0  � ��
"�� �J�;J�� ' � "� ��m���� � 

 "� � �& x"Z<�� B�C�("��<�� X
"�� _  ����M����� 

�	���M ��m���� '�6�� �"0     ���o��( ���& x"�Z<��

�&.     ��0"�	� � ��(��� %�#$ uQ�( �   �"0���"�

�	���M �0 �� ��$��� ���?�   ����&  ��M��<;J� "0

 S;&)1(.  

���� �  	$2�3     "�$�� &� 4$��5, ��$� �� ���$! 

������ � ����  

 �
� ��P�L� S?F ��J",�    %�	� t��>� t(�� � "(

RPMI %L� � %M�� 5"o��  �"�0 500� 1000 �2000 �

3000 � 4000 ���C�� ���� 5������;��  ���<�J t
����& ��

 ��#� S
�<(�   uQ�( .��&    �"��� �� ��"G<�(� '"��  "��   

Cº80-  .����& ����#Y�       � u�� ���-+: ���2 ���

 V�C��( v�"?��& � ���G
�<�"�(  �"��0562K  v�� ����

'"Q
�� ���=� ��C� µl 100   .����� "�)10000   �� V�C�(

  %�	� t�>�RPMI    ����?0 ���15  ��-�� FBS   "�


Fetal bovine serum    �0"~  � �
 ��0 ��� (   �"�0

 %�C�96 ��": .�& �M"H� 7"- �� ��  

  

  
 #(61�
���' &��'���(�� . ������ &� �+6 ���� 9� ���! ��� :�������! ���� �  ��� �� ���/��� ���, ���

.�;��<,  :��=1  �2  ?���� ���
���' ��� , �&� �� 9� ���!� @�� ��(� ����! �������@�A�� B&�����! � 

:��=  ���3  �4  ?���� ���
���' ��� , �&� �� 9� ���!� ��(� � @��������@ ����!�A�� B&��.  
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uQ( µl 100     %�L� ��"�j %�	� t��>�   �"�0

   �0"~ ��� ��m����� aC<Z�      ��( .��
��� �M"�H� "�0

 '���F �� �Y
� 0"~�0"&    ��� � ��& �<M�� �y� ��

5��� �0 µl 100 ���?0 �� V�C( µl 90   %�	� t�>�

� µl 10 .�& ���6M� 3"G/M �M"�  

�Cj�� �� � ���� %�C�  3�� �� ��"���$ ��2 �� "0

12 �24 �48  �72 �"������ �� %F"����( Cº 37  �� �

 ��bj5  "� �-�� 2CO 5��  ���":  �T��  .����& ��

 '����("��;�� '"���  '"��
"�  � u��� �µl 20  V���C>�  �

MTT )Diphenyltetrazolium Bromide -5,2-

)yl-2-Dimethylthiazol-5,4(-3 �mg/ml 5 �M"����� 

PBS (0"~ ��"?� ��  �� %�C���;�� � �& ���6M� "0

 3��4 5�� %F"( ��":   3��� �
� �� .�
��� ���T�

 ���$��  "������0� 3"��/��( .
6�_   �������<�� ��

V�C(     V��C>� 5��� �����  � .J"( �"0MTT   "��j� ��

    |��� XG��� V�C>�"�� 3��f 3��- �� �� '_ � ���

.���_ �� '� "���M  

"� ��
'" ��
V"</ "0�   ;�	� '� "����M |�� XG���S 

�����& �� (�.���(+��< V�C���( "���0�   '��6���M� "����  

µl 100 � V���C>�� <����S "��/��GJ�(
�   ���� �J"��:

0"~  ���L � "0C� '����% & ���"��;�� �� "0�����; Sj 

���& � 5"o���( 3�& ��� xT$  ���& ��  V��2  ���� 

nm 492 �� �"Y<(�  � ��"G<(� "�
�6   ��� %�N4 '���: �
� .

V�C( �-�� 	��   V���M "�
� ��� �N(">�
�:  

=  +E������ 
�  

OD] �0"& / )OD �0"& 100 - OD ���?�([ 

V���M �
� B"(� ��� 50IC   ��<yCU)   ��$�� ���

V�C( �&� �"#�      '�6��� ��� ��"2��( �"�050   ��-��

��  (���� ��m��������
�  ��
��� �N(">� �J�C( �"0. 

���& ���;� �"� �( X
"� _ Sj��� ��"?� )19.(  

 #��F� � ��GH�����,  

  ���� S�����C>� � ����
6o� %���#$    � "���0'������ _   

Kruskal–Wallis  �5����  ��6��M�SPSS �Z��/�  �19 

)version 16, SPSS Inc., Chicago, IL (  ��"G<�(�

�(��� 5"?� �� .�
��� "0�   ����� g,�(  '��� _ ���   "�0

050/0 < P  ���& ���<M�� ���y� ��.  .���(�� �����e?0

 5������� �"�����bM �� "�����0����?�  ��6�����M�Excel   

)Office 2010( .%M�� 5"o�� 

  

���	 	
  

� E
"<� � '��� _  � ���_ %(�MTT    ��� ��� '"�	�

���	���M  �"��0 ������
� �����m����   �J�C��( �"��0

 � �^ "� B�C�("��<�� B�C�("��<�� �^ "���"� ��

   V�C�( %��J"�M ����� �0"�& ���� "� �/
"=�   ��	�

�� ���_ %(� �� E
"<� B"(� �� .��&"��   ��"�#� �4�

�	���M ����
� ���m���� �"0   ��� �</��� �J�C( �"0

 %yCU%(�  V�C�( ��� �%yCU X
�6M� "� �   �"�0

 ��"2�(X
�6M� 6�� �� �	���M ���e?0 .��"
  �"�0 

� ' � "���"� �J�;J� ����
�    ��0 �J�C�( �"�0  ��

������ �  B�C���("� ���<���  V�C��( ���-��  ���	�  
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Abstract 
Background: This study was aimed to evaluate the effect of high and low molecular weight of protein 
fraction obtained from Lactobacillus casei and paracasei cell wall on K562 cell line.  

Methods: Bacteria cultured in special medium and incubated in anaerobic condition and washed with 
PBS (Phosphate buffered saline) and then, sonicated and centrifuged for cell wall separation. Protein 
precipitation was conducted with trichloroacetc acid (72%) and sodium deoxalate (15%). Then, 
different concentrations (500, 1000, 2000, 3000 and 4000 µg/ml) of cell wall proteins were prepared 
in cell culture medium for each bacteria, separately. In-vitro anticancer properties of both bacteria 
proteins were assayed in 12, 24, 48 and 72 hours with MTT colorimetric method [3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide] with 10000 cells per well. 

Findings: The high and low molecular weight proteins of both bacteria inhibit the growth of K562 
significantly (P = 0.046). 

Conclusion: Based on the results, we conclude that high molecular weight of both probiotic bacteria 
significantly could inhibit the growth of K562 more than the low molecular protein fractions. Also, 
protein fraction of Lactobacillus paracasei significantly had more anticancer properties than protein 
fraction of Lactobacillus casei. 
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 ������ O������� ��� �������   ������� ��� ��� 
���

)0100/0 = P���� ���	 '( 
 ���  ��.�� �� 
 4�� 

) �)*������&0002/0 = P) ������6� '(0070/0 = P � (

  ���V6�� �� q�- 
C6(��� )0001/0 = P(   .#�	��  ��

 �9 N6� ��P�     � (���W 
��"W� ��6 N6��C�� N� �������

 ��� ������1� ��.�1� ' ���(�\ X6�V� ��C��  '�����

 N���P � (� x�0� K�L    +���� �� (���W 
��"W� �   
��.


����  �)*��& ��� �����(�Z�  ��kg 16   .��� ( 1�

 ��� N� ��� R! �� M6 �� �����   ����� ����	 
 

��� �.�� �� 
 4��  '���� �8 '�)*��& N� '�)*��&

 K(� �(- ��V6�� �*�8  ��1� �)*���& 
�, �� �� ��� � �

����	 � )0001/0 = P(. 

 ����� R! �� ���
     ����	 � ��� ������ N��

���� 
 �� ( V9 �� 2kg/m 8/19   ���S�� a���� ( 
 

�H����G� 
  �I���	C-���� ) ���0010/0 = P����8 '( 

)0030/0 = P(��� ��� '( )0020/0 = P(��� ' ������ 

)0010/0 = P(' Apgar �"�8� 
 ) 4��0500/0 = P(  �

 �������� 
��� )0200/0 = P ('�	 ��.�1�   N�6� ���

   (���2 � ��� O�������Apgar ���"�8� 
  +]���- �������  

)2000/0 = P(  #	��� ��P� 4��P)3.(  

  ������ O������� N����YV. ���
  N������  �������

)0020/0 = P(' ������8 )0050/0 = P(������ ��� '(   

)0110/0 = P(��� ' ���������� )0080/0 = P� (  ���

������� 
����� )0020/0 = P ( ��� ����� ��� �������

���� ���	 �� 
����� 
  ��� �2kg/m 0/26-8/19 

�	 ��.�1�  4��P)4.(  

��!��L ���' ������ O������� N��6�  �� ��� 
���� ������

������ �����	 
 ���� �2kg/m 0/29-1/26  ��� ���

)0054/0 = P������8 '( )0010/0 = P(������ ��� '(   

)0010/0 = P(��� ' ���������� )0350/0 = P( �  ���

 ����� 
���)0100/0 = P (  ��	 ��.�1� C��  4���P)

5(     N�� O������ ��9 #��� (9w � K�Z .  ��� X6�C���

 
�.(�2 � � 
�����Apgar  ��"�8�  
��.  4�� �  +]��-

���� '(��� ��(D �� �� ) ���� ���0500/0 > P.(  

  
 ����2 .�* �+� �  ,�� ,�-����� �.� � �	�� � ���# ' ��� ��	���� ��� � #-$��/ 

��	�    �	


������ 
��	"� ���� � � 

����  

��� )g(  �# )cm(  $% ��� )cm(  �&'% ��� )cm(  ��	� ��� )cm(  
Apgar 

��'#� � (��  
Apgar 

��'#� � )*&+  

 ,'-�	'�± 
�	'.� /�$��  

 ,'-�	'�± 
�	'.� /�$��  

 ,'-�	'�± 
�	'.� /�$��  

 ,'-�	'�± 
�	'.� /�$��  

 ,'-�	'�± 
�	'.� /�$��  

 ,'-�	'�± 
�	'.� /�$��  

 ,'-�	'�± 
�	'.� /�$��  

8/19 
118  =n  

8/459 ± 8/3000  8/1 ± 8/48  5/1 ± 7/33  7/1 ± 8/31  7/0 ± 1/10  6/1 ± 4/8  7/0 ± 8/9  

0/26 -8/19  
270  =n  

6/445 ± 2/3155  9/1 ± 1/49  4/1 ± 1/34  7/1 ± 2/32  9/0 ± 3/10  8/0 ± 5/8  8/0 ± 9/9  

0/29 -1/26  
63  =n  

8/84 ± 2/3135  1/2 ± 1/49  5/1 ± 2/34  4/1 ± 5/32  8/0 ± 2/10  1/0 ± 4/8  5/0 ± 9/9  

0/29 >  
25  =n  

3/576 ± 4/3412  1/2 ± 3/50  5/1 ± 2/35  7/1 ± 7/33  8/0 ± 6/10  8/0 ± 4/8  3/0 ± 9/9  

 ���7�P 0030/0  0060/0  0001/0  0001/0  0010/0  6680/0  6410/0  
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���� 3 .�* �+� � �	�� ��� � ��	���� 1�2� ��3�4����5 ,�� ,�-���� � ���#  �� �4.62kg/m 8/19  

��	�  �	


������  
 

��� ���� �   

��� )g(  �# )cm(  
$% ��� )cm(  �&'% ��� )cm(  ��	� ��� )cm(  Apgar 

��'#� � (��  

Apgar 

��'#� � )*&+  

 ,'-�	'�± 

�	'.� /�$��  

 ,'-�	'�± 

�	'.� /�$��  

 ,'-�	'�± 

�	'.� /�$��  

 ,'-�	'�± 

�	'.� /�$��  

 ,'-�	'�± 

�	'.� /�$��  

 ,'-�	'�± 

�	'.� /�$��  

 ,'-�	'�± 

�	'.� /�$��  

5/12 <  

64  =n 
9/424 ± 3/2842  8/1 ± 8/48  4/1 ± 2/33  7/1 ± 8/31  8/0 ± 0/10  8/0 ± 6/8  4/0 ± 9/9  

0/18 -5/12 

46  =n  
8/305 ± 5/3194  6/1 ± 3/49  6/1 ± 3/34  7/1 ± 4/32  6/0 ± 3/10  1/1 ± 3/8  8/0 ± 7/9  

18 >   

8  =n  
8/631 ± 7/3155  7/1 ± 1/50  5/1 ± 8/33  1/1 ± 5/32  6/0 ± 3/10  9/1 ± 6/7  6/0 ± 3/9  

 ���7�P 0010/0  0030/0  0020/0  0010/0  0200/0  0500/0  2000/0  

  
���� 4 .�* �+� � �	�� ��� �	 ��� � �!"� � ��	���� 1�2� ��3�4����5 ,�� ,�-���� � ���# 2kg/m 0/26 -8/19  

��	�  �	


������  
 

��� ���� �   

��� )g(  �# )cm(  
$% ��� )cm(  �&'% ��� )cm(  ��	� ��� )cm(  Apgar 

��'#� � (��  

Apgar 

��'#� � )*&+  

 ,'-�	'�± 

�	'.� /�$��  

 ,'-�	'�± 

�	'.� /�$��  

 ,'-�	'�± 

�	'.� /�$��  

 ,'-�	'�± 

�	'.� /�$��  

 ,'-�	'�± 

�	'.� /�$��  

 ,'-�	'�± 

�	'.� /�$��  

 ,'-�	'�± 

�	'.� /�$��  

6/11 < 

143  =n 
5/410 ± 4/3067  0/2 ± 8/48  4/1 ± 8/33  6/1 ± 0/32  8/0 ± 1/10 8/0 ± 6/8 1/0 ± 9/9 

0/16 -6/11  

95  =n  
6/418 ± 5/3234  9/1 ± 2/49  5/1 ± 2/34  6/1 ± 4/32  8/0 ± 4/10 8/0 ± 5/8 4/0 ± 9/9  

0/16 >  

32  =n 
4/467 ± 6/3311  8/1 ± 8/49  7/1 ± 5/34  0/2 ± 9/32  5/0 ± 9/10 8/0 ± 4/8 5/0 ± 9/9  

 ���7�P 0020/0  0050/0  0110/0  0080/0  0020/0  4100/0  7900/0  

  
���� 5 .�* �+� � �	�� ��� �	 ��� � �!"� � ��	���� 1�2� ��3�4����5 ,�� ,�-���� �  ���2kg/m 0/29-1/26  

��	�  �	


������  
 

��� ���� �  

��� )g(  �# )cm(  
$% ��� )cm(  �&'% ��� )cm(  ��	� ��� )cm(  Apgar 

��'#� � (��  

Apgar 

��'#� � )*&+  

 ,'-�	'�± 

�	'.� /�$��  

 ,'-�	'�± 

�	'.� /�$��  

 ,'-�	'�± 

�	'.� /�$��  

 ,'-�	'�± 

�	'.� /�$��  

 ,'-�	'�± 

�	'.� /�$��  

 ,'-�	'�± 

�	'.� /�$��  

 ,'-�	'�± 

�	'.� /�$��  

8/6 <  

16  =n 
5/423 ± 3/2871  1/2 ± 8/48  1/1 ± 3/34  1/1 ± 3/32  7/0 ± 1/10 6/0 ± 6/8 1/0 ± 9/9 

5/11 -8/6  

28  =n  
5/467 ± 4/3115  9/1 ± 4/48  5/1 ± 6/33  5/1 ± 1/32  8/0 ± 0/10 3/1 ± 2/8 4/0 ± 9/9  

5/11 >  

19  =n  
6/45 ± 0/3368  8/1 ± 21/50  2/1 ± 9/34  4/1 ± 2/32  8/0 ± 5/10 7/0 ± 4/8 5/0 ± 9/9  

 ���7�P 0054/0  0010/0  0010/0  0350/0  0100/0  2000/0  2000/0 
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0�  

 ����� �9 � ��VP ������ �� ���� �� �8�U � ��� 
 

 '#���� 4���V�� � p6���	 
������4���V &�  `Z! ����

����G���([�.� �)*����& #���6� '�)*����& ''N6��C��� 

  �� ����V� �� ����� ��Z�� #��8� '   B(6n�- X6�C���

#�8�(� Xl �� �������   � '�c�6� 
��. 
���]�.�   
��.

�(- � �W�� ����    � 6���Y� ���� ���P� ���W�0� �� . 
 

'(����& �8���U � ��� ������� +����� ��  
���.����U�� 

p6�	  �� (�� #�� NIV� �9  �� ��� ����� � 76�V�

       ���� � `���W�0� .��	� � �	�� O������ �)*���& (.

��(��9 B��C��D  ���9 �����7����L ��  #���6� � Z��� ���

�)*��&'  (�rg���6�   
������ � 
����� 
�.����- ( 


����� )9(.  ��� ����� (�rg���W�0� ���� #��VP �� 
 

&�(� +��� e"� �9  ����� 
�.�� #�6� � ! � ��� 

�� 7��	  '�	���� `��r� �.  

 ��(��� ��1� `�"�"Q�� � �9 �� ����� N� O�����

�� �)*��& 
�.����- � ���   #����8 (�rg� #Q� �����

(�D ��(8� )10(' ��� � ��6 #��VP �� +]G�� 
�.   
��.

 
��c� ��D���D��(9 `��r�  N �(D (T� �� ��� �9 ���

  ��� '
��c�� 7��L�����       ����"� �� (� V9 ��6 ( �1� ��9

� 	�� ��� ����� ��	 ��S�� ��� '   �)*���& 
�.�����-

�������� ����� )9(.  

�3 ��      M�6 �����L �� Z�� ��� � �8�U �9 �6�P

�� � �!� �� +,� 7��L  � �	�    �3 #��V.� 7��W� ��

���- �� '
����� 
�.����� ���	 �6� 
 ���   7��8

���� ���	 �6 �)*��& �� 
  ����  ���W�� 
   ����� ��

����(- 
  ���	 #�r 4���� �(-.  ��W�0� �����   ��9 
��

+��� 
�.  ������  ��   ����� ����	 
    �)*���& ���

 �����	 K�]��� )11( �]� � N6� '   ��3 #��� ��  ��9 �

���� ���	 (�rg� #Q� ( 1� N6��C� 
Z� ��C�� 
 

��� �� ��(8 �)*��& �� 7�8    �� ��� ������ ��� �(�D

�)*��& �� '(�)6� `���L � u    � ���6� ��� ������ �

    �� O������ N6��C�� ��C��� � +�" G� ���  M�6 � ����

 7��L�V� ��V	 � �3 ��C�� X6�C�� �� +,� ���.   N�6�

� ��6  x�"Q� �� �9 #�� 
�&� (��    ��	 ��.��1� C��� 

)13-12(.  

X.�c- �� Tanprasertkul  �Somprasit   ������

 K�� � 4�� 7&�(� �� (��W 4�� 
�� 
(�rg� ��6� ���

#�� � 	��� (��W )11(. Seligman   ���,$� ����IV. �

�9 �� 	��   +�9 ��� ���������   �� �)*���& � (�0� 

 ���� (��]�� K(��� �(��- ����V6�� (�Z��� ����	 )14(  �� �

��W�0� '(��& 
  �� O����� N6� ��(D ���� ��� � Z�� 

.�	 ��.�1�  

Cedergren +��� ��W�0� M6 ��     �� �� f��U 
��.

+���  �(�9 �G6�"� ����� ��� 
�..  
�   ��9 #���6��

  ��(�� '��G[�!9� �(- (0� X6�C�� yL� �8�U   ��6��

    ��	� G6� '�*���� �� ��V6�� � N6��C� '��V6�� N�&

���	 �� �)*��& N� 
�( b�C ����� �  .��	 z6�� � 

��W�0� M6 
 ()6�  �� �]� � N6�  ����� `���r� �  ��9 �

 ��� ������ � �)*��& �� 7�8 �8�U'    X6�C��� y�L�

 4��6{�� ��V6�� � N6��C� ��V6�� (0��� ���	�  �	�� 

)15(������ C���� (����& X.�c��- z6��� � . ��� �8���U O�

 C���� � �(��9 #���r �� (����W 
���"W� � N6��C��� X6�C����

 `�"�"Q�|* l� 
�.��19 �9 �(9 ��6g� ��   ����" ��

 O�������������  
��� � �)*����& �� ��� ������� N���

���� ���	 
 ���    ��� �� �)*���& �� 7�8  K��)�.

 ���� ����P� ������� ���W��)20-16 '11(.  ���h� �����

���(        �)*���& �����- �� �� ��� ������ O������ ��.

� G��� |��� ��� )21 '19 '17-16 '11(.  

� ��6 
�.    ���� #�WZ� �� I� N6� ( '(��& x�"Q�
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 � ���� '(� ��� '�8 7��8 �� �)*��& ����- N6��U �9

���
 �����'   '���V6�� B�� '��V6�� �� �� 
C6(���

 o�(% ��  �6��	 ��� ������ �'      �� ���� O������ M�6

������ �����	 
 �����  7��6��� .������� �)*����& �����

Canavan  �Deter �6�V� �9 ���( �- 
 ���� 
   ���

   ������� 
�� 
(�rg�� v��. ���� 
    ������ ������)22( .

 �9 �� ��6�� C�� ()1.�c- N6��U(�2 ������ �6�.  N�

 �� N�6�- �W�� ��� � �)*��& �������  +�9  � ���  ��6

 
������� �����' �9��� ��(D ()6� �� ( 1�  #��� �. 

)19-16 '11(.  

��( �W�0�`� ��� ��1���  �9 ��8��L ��6� ��� �� �

+���  
�.
���� ���� ���	 
 ���    �� 7��8 ������

     �� ��P�� �� ������ �)*��& ��� ����� � �)*��&

��S�� 
 IOM   #��� ���	 ��6� ( V9 )18-16 '11( .

9 #�� ��	 ���� ��1� '()6� R(� ��+��� �    �� �6��.

���� ���	 
 ��� (�\     � �)*���& �� 7��8 ������

(�\ ��� �����  �)*���& �����' ��  _(���   X6�C���

 
�.������- (��0����������   �(��- 7����8 �� 4������ �(��-

� � 6��Y� ) �V&� 7��� �	� #6���Q�IUGR   ��6

Intrauterine growth restriction (�� ��(���8������   

)24-23 '21 '19(.  

 �( ���- ������IV. � �6�����  `����S �� ���9 ����

#�8�(�  ����� 
�.  7��8    _����L '
������ N��& �

 /�*0���  ��.��� 78��& � �)*��&  �����)25(  �� .

 � i���� #�V.� � �P��  �� ��6 N �(�D (T� ��   
��.

x�"Q� N6� ��9 #�� K�Z '  
c��( ���   ��*���� 
��.  
�

 �(�) `��S      ���	 ������ �� +�V�k� ��9 ����� �

����Q� M6 �� �6� '����� 
   ����� ����	 
   ����

 �9 ��(�) ��(8 �����x"Q� #,P   N ���6  +�,� N�6�' 

��  ��������(   ��	���3 
��. �  �����1�   ����� �� 
�

 7��	 ��� ( (rH� 7���L ��6n2�B��� '  �  �� (���2�

 �� �D��� M��
�( �����    
����� N���� �� p�8�� �

 #�(D (T� ��)28-26 '23(.  

#�8�(� #�� K�Z '��!L �    
������ ����� 
��.

   � ����	 K���]�� 
( ��1� #��8� �������6� ��D����.� �

#�8�(�  
�.4���� �(-'   ��6� �������   ����	 ��9 �� �

������ 
 ����� (���\  �)*����& ��� ������� � �������

 ������� ������'    � (�0�(- ��(�D �� #�Q�   #��8�(�

    _����L ��� ���.� ��(8 }��    �� �����P � 
�����

��( 78��&.  

 �)*��&� ��(V.  ��� �����(�\  ����� ����  ��6�

 �	 � �(D (T� �� (0� 7��L M6 ����L�� � ��  ����

 �*���� 
   ����� �� ��� x��8� 4( �9  4����� �(�-'  ��

 _���L����P � 
����  �3 .�(9 
(�D�*P � ��(6��

 �6���`���� ��D��.�      ��� ����9 B!�� ��6� #�!�

������Q� �� ������ �����V� 
 ������ �����	 
  �����

 ����� ������ � ��(�) ��(8 ����� x6�1� ���	  ��9 �

���Q� ��� 
     � ���	 ���S�� ��� ������ � *����� 
 

IOM 
�( +. �� ��(�) ��(8 ����� �3  �.   
�(� +�. �

��� 
( , ����- ��	�	� � 	��.  

  

� $12� ������#  

 �*��� N6� �����V�     � ���W�0� �� ��D����9 #9(�	

   
����6 �� ���� X.�c��- N��6� K���]�� �� ���9 �����C6CL

���V�  '����� 
��C)��[� ��(D. 
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Abstract 
Background: Gestational weight gain and body mass index (BMI) play important role in the 
outcomes of pregnancy. Weight gain during pregnancy, based on maternal pre-pregnancy body mass 
index, is determined. In this study, was evaluated the relationship of body mass index and weight gain 
of pregnancy with maternal-fetal outcomes.  

Methods: 476 healthy pregnant women with singleton fetus were divided based on body mass index 
and weight gain of pregnancy. Information on maternal age, socio-demographic status, parity, early 
pregnancy weight, gestational weight gain, maternal height, previous history of preterm delivery, 
nausea, and vomiting were collected by a medical-midwifery questionnaire. Phases of labor (delivery), 
gestational age, mode of delivery, neonatal characteristics and postpartum bleeding were recorded in 
the delivery information form.  

Findings: Pregnancy outcomes were better in women with normal weight gain. Women with low weight 
and low weight gain during pregnancy had more low-birth-weight newborns. Also, women with 
overweight and gestational weight gain were exposed to higher rates of cesarean delivery and postpartum 
hemorrhage. Significant differences were found between maternal body mass index with induction of 
labor, fetal malposition, mode of delivery, birth weight, nausea, vomiting, and weight gain during 
pregnancy. Women with adequate weight gain had appropriate outcomes in relation to weight, length, 
head and chest circumference of newborns and methods of delivery and postpartum hemorrhage. 

Conclusion: Our findings indicate that women with abnormal body mass index in early pregnancy or 
inappropriate weight gain during pregnancy should get special care to prevent complications of 
pregnancy and childbirth and to protect the health of mother and child. 

Keywords: Maternal-fetal complications, Body mass index, Weight gain, Pregnancy outcomes 
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Abstract 
Background: The purpose of this study was to determine the epidemiological characteristics and 
incidence rate of brucellosis in the Tiran-Karvan Township in Isfahan province, Iran, during 1999-2012.  

Methods: This cross-sectional study was performed on all patients with brucellosis in public and private 
sectors of the Tiran-Karvan Township from 1999 to 2012, which had completed brucellosis form. The 
incidence density rate was calculated and reported based on total person-years in study duration. 

Findings: The mean incidence density rate in a 14-year period was 52.96 per 100000 person-years. 
This rate was 5.67 in urban area, and 52.54 in rural area. The highest incidence was in people 
employed in agriculture and animal husbandry and the least level was for students. Besides, the 
highest incidence rate was in spring and the least in autumn as 26.69 and 2.44 per 100000 person-
years, respectively. 

Conclusion: The mean incidence of brucellosis in the Tiran-Karvan was higher than province average 
and the trend of its incidence was rising. However, the disease is much more common in rural than 
urban areas. 
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