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2/0 ( 2 )+>#  <���+>� �� <�� �2! �� LM ./���I� N'�%��  /�  �( 
��� OPM )+;�� ��Q�� 3)Q� 
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)5 5(DEF �� -��%�#���, '���
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�H2 �� ���'�, #��90� /0�- �      ��H� ��� � #��$% &�'(%��% ����1

 I���%� '� &�'(%�% !�� �J� � '�� 5#�� I�8%� &�K+�*�    )�L9M� ���	

�� �N% �� �2�
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O>A��� &�K+�*� -� �'�
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� ) �����12-10 .(   ��� '���V 5#�$% &�'(%�%

�* +,� 
���� 



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /364 ����� � �! /"��# 1394 2248 

������� 	
� �� ��� �� �������� ���� ���� ���	
� ���� �������� 0(��12 3 

I��%� ���� '� ��82 �
L, 5�W, ��%�� �	 ��' 5�	     ��, ��9�0	 ;���B � �	

�� !���� 5�   /
��  �� �8�� �%�2 ���  �*� ��  X� �1 �    � ����Y9+� ���	

) �� 
2��
0,� Z�9 �13 510 56.( [
 \  �W, ]�^+2�190
	 ��	

���YH�� '� ���%� '� #���$% &�'(%���% ���� �  &���%�
. )��L9M� ����	

   ) ������_ `�� ��
N% �	�TE���-\10  ) �'�  `�� 5(15 -14 512 5(

���",�  � ����	) �16) `����� 5(17) ���'��� �	���� 5(18 �	���� 5(

;�V !
T%' �c\ ) A��,19�HH � ( ) �9�� ��	20 (`'���  #��   ./ �  

%�% &�'( �%�2 5#�$%�� �	�  -� 'W>� %��- �d�� %� ��- 

9eH� ) �%'�� �'22-21 .(��82 ��! &�'(%�% '� 5/eH �H
! �  ��W, 

�H
! �	� 14 #-�' � '  `�� ) / � #�� `'���22 .(�"�	
5! 

A�E% #�� / � �, 2
'�� ��  &�'(%��%  5#��$% '�  �B� A�'��  '��'���� 

f>�� -��� Z�9 � 0,�
2��
 '� /���  ��W,  A�'����  '��'���  ���  ��� 

)231 '� .(� 82�� ,�'��     � 5'��'��� A�'���� ��� #��$% &�'(%�% ��! 

I��%� '� &�'(%�% �	� L, �L�H -� )L9M�
�  5��	 ' ���  5��	    ��W, � ��d�

 A���-%4 � ��� #-�'��   #��/ � )21.(  

    #-���%� ��� #��$% &�'(%��% ���'� =��� ��82  �20  �9�%��%  '�

`�    #����	 ��� �W, '� �' /NLg � ��-2 !��9E
� 5�% �����_ ��	

) /�����25-24  �V�e��_ =����� ����82 ���, /�� � #���� `'����� .(

`� '� #�$% &�'(%�%      � A-� 7	��, f�>�� 5'��'��� ������_ ��	

!
�H ;B   ��� /�eH �*V � D8. 5A-� 7	�, f>�� !
�"�	 � �	   ���

)26 .(�� �H2 �� � '�� I�8%� ��	 5#�� �'�� 7
1  ��9e�  h��%�  �2��K+�*� 

��90	 �, A�,�2  /
��  &��J� � '�� ��  &�'(%��%  #��$% '�  ��B A�'�� 

�'��'�� I��%� ]�^+2�190
	 � '�� �  �	#'���  #��, �%�.    

   #��$% &�'(%��% &��J� ��� '� �, �%����� &�K+�*� �H� ��

A��� � A�'� i���� '�     �	��� !
��"�	 � /� � �9��� &'_ ��2

 ��K+�*� 5�W, �� &�'( !�� j  �J� �� ��W� ���,      !��� ��J� ��� ���W� ��

#��- �W, �� &�'(%�%  #��� �H�� ��� !�� �� ��
�H A�'�� '� �, ���	  

�E% /��� 5������� !
�H �W, .       /�eH -� �' '���� A�� D
$9�0� 'B

�� /���'� !�� -� .��,       ��� ��
+�� X� �1 ����� #$+�� A��� ]� 5/YH

�YH�� ;�W%�   ./ � �*
�� =��> ����� '� �'��� �  

 )L9M� ��	������ ���� ��� #�T��H � �'��� I��%� ]� 5�W,

D  � �90�-   D�  ��
N% � ���     ]�
+��9� D
�N�2 5�����-  � -�9� �	

[
 \ ;B '� �, / � !��,��%\ ���L�>  !�� -� �'�
0� 5��W, ��	

�� ;O9�� '�F� �	������      ]��^+��
� D�Y� 7�$% ��� �H2 �� .�%�

#��- �W, ]��9��'�90
	 &��

d2 � '�� 5�W,    A�'�� '� ��, ����	

     �����H 7��
� � D�Y� ��� 5�%�� #�� �H�� #�$% &�'(%�% �� ��
�H

#'��'�     ��� ]��, &�'(%��% !��� �+��9.� /
�  �   5�' !��� -� .���, 

�K+�*� 'N�� �� ���. � � '�� &��J� ��82 ��-  ���LH  &�'(%��% 

`� '� #�$% I��%� -� ���� =���2 �� '��'�� �'  ��	  �L��� ��	 �

 �W, ]��9��'�90
	 � '��#��-  �	�� I�8%� � �.��B.  
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 &�'(%���%:#���$%  A
��0%�l  m��LK� %���%#���$% &�'( ���� /��NLg   

ppm 1000 � ���L� 9/99 A\ =����. ;��L�� � ���_'�  &��9
�� )

 D�� 1/0 'c�- A��� (&�'(%�% /,��)  �'������ (A���� 5���2% 

/��NLg .����  ���� =����. A����, ������� ���� #���$% &�'(%���% )��L9M� ����	

   .��� #����\ �H� A
0%�l   /�M�'  �� ���    i� 2 #��$% &�'(%��% 

 o�� ���
�  ��%��9�+�  ) �'�W>Transmission electron microscope 

 ��TEM ;�� (LEO-906E � p�� 34/0 �'� �K+�*�  '���V  /���� � 

#-��%� � A\ �	 ��  `'���100 -� ��>  #�$% &�'(%�%#-��%� �
�� ��.  

:&�%�
.  ��' �� �K+�*� !��15   #���� �'�  `� �    ����% �

NMRI  !  ��7-6 `� .�� I�8%� �9e	  �,�� -� #�� �'����� ��	

�����H ������1 I��L> #�T��E%�� &���%�
. `'����1 '1���� -���	�  '�

q���eV ����0�L1 �����	  i������� /����2 ZO����;����9�,  #�����  �����  

 ����2 ± 22 �H'�  �9%� �  5����12   � �������' />� 12   />�� 

��Y2 �� #���	 5���'�2  [� ��� �  '���YT% .�%��� �    &��� ;�B '�

 #��E� ��rg � s\ �� /������ A��� &�%�
. 57���-\ � �'��YT%

)(A���� 5Z'�1 I�� h�'� /,��  �9 �.��9��� �  

]� -� q1 5�*
�� i���� �� m��*2 �9e	 15    #���� `�� ��   �

'� '��'�� �  ) #���5  =n 5�	�� (NP0.2  �NP2     ���- &'�_ ���

5�e_ ����$� '� [
2�2 �� �' #�$% &�'(%�% ��LH 2/0 � 2  ��L
�   I���

      ;����^�� hO�1 u
M�E2 .��%��% /����'� A�� A-� I��L
, �� ���  

A��>   -� #��$% &�'(%�% ��82 � �� �9��� �N% '� �'��'�� �e_ -�'

 -�'3  �	 A����- -�' �2 �'��'��3  .�� '���2 '�� ]� -�'  

�%�% ���
 !  '� :28  ��-�'10  =��� #��-5   � ��%5   -� #����

��L,     A�� \ -� q�1 #���� ��	 )L9M� ��	     5!�-�2 -� q�1 � ��E,

�E��W+�,��  ��E.� � �%��A\ �	 =���  ���' 5Z�
2 5�d�    5[�LV 5��	

�
L, 5;��B 5�W, �	 �v
� �  �	��   /�V�    !
+����� '� � ���H10   ��_'�

 � �� 5/��Y% '� � /
Ww2    /�V� ��� �-���2 -� #��e9001/0    !�-�2 I���

I��%� A-� .�%��  �	��  &'_     A-� ��� I���%� A-� /W�0%) �W0% A-�

 '� s�� `�100.�� �W ��� (  

	
�9��'�90�s+ -� : �	� �%�% �W, )L9M�  ��	��    /��M�� ���

 �w,��.5/0 9%� � �9�     �B � &�WJ -� q�1 � /�������    )�L9M� =�.���

9��� ^� �1�5  ��'��1 �B�$�
��    /��M�� ���6 -5 �
 ��9���� Y2 �
�   -� q�1 �

x��%' �\��
�� ��0,2��	
L
! - -��y��! )Hematoxylin and eosin ���� 

H&E (�'�  '��� 	
�9��'�90� '��V ��9��� .���! 5'N�� d2 �

&�� 

'�9�� � /��� �W, =���  2�l	
/ 5�	 s��B �	�  ��W,� �  � 
�-�
��	� 

 � &���K+�*� '� � ����9��� '����V ���H2 �'���
���9�����  �����K2 � #-����%�
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�� 2�l	
/ ���	   � ����+ -� #��e9�� � �����8
;���9 Dino-Lite I���% � '������  

 Dino-capture II #-��%� � `'��� �
�� .�%��  

�82�� � L�2
=  '���\� : ����� �82 ��� � L�2 �
=  '���\� -�  I��%  '����� 

SPSS  �M�0% � 16 )version 16, SPSS Inc., Chicago, IL  #��e9� � (

������ .�����9%�z ������ &'����_ �����
T%�
! ± {�������%� K�����
'�   

)Mean ± SEM(5 �����
A� � ������ �'�����, ������
�� ;������ GLM   

)General linear model (]��2 d9���
#� )Univariate����,�� (�  .����

2
�	'��   5�	���)NP0.2  �NP2 (�  �0�H
/   ��%)�  #���� ('� � ��!  ;��� 

'��\� �� A��> =��>  /���J '�  ��N%  ��9���  �%���.  ��"�	
5! -�  A��-\ 

One-way ANOVA  �q��1 A���-\ Least significant difference 

)LSD (���� �$���0 � 2
�	'��� �% �  #����  ��� �e2 �
]  #��e9� �  ��� .'� 

���2�  5�'��05/0 < P  ��  A��>|*  �K�� '��� '� �N% �9��� ��.  
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 #��$% &�'(%�% 5#�� �
Y2 �����2 Z� � �� �    ����, 5#��e9� � �'�� 

� �%�� =��  A����*V 6/6 ± 0/32  �9�%��%   ���) =��� 1.(   ���-2

#-��%� �  #�$% &�'(%�%70–5 �9�%�% .��  

  

  
 ���1 �� �	
��� 
� ���� ������
� �� ��� ����� ����� . ������ !

) #��$% &�����'�TEM  
�Transmission electron microscope(  

  

A��	 �%�  =�� '� �,2 �� #�	�E�   #��- A��� A-� 5���   '� ��	

#���    !�  '� �� '�� /�2 ��	28    ���K� {O9��� ���-�'  �' �'��

) ���% A�E%528/0  =P 5655/0  =24 52F.(  

I��%� A-�  :��L��� ��	       !
�� '� �'���\ ��N% -� ��W, �W�0% A-�

#���    ���K� {O9��� ��	  ) /����% �'��111/0  =P 5418/2  =24 52F 5

 =����3( 5  ��� A���E% ���J� =�����2 ���W, �W��0% A-� ���� /
��0�H �����  

)028/0  =P 5175/4  =24 52F }(��   '�B �   ��,  &��%�
. A��
� '�  ��% 

)009/0  =P 5197/7  =12 52F(#����� '� ���W, A-� 5  ���% ����	NP0.2 

)010/0 < P � (NP2 )050/0 < P     5�	��� ��% #���� ��� �0��$� '� (

 =��) ��� A�E% 7�����4( }  #�	��E� �2��e2 #��� &�%�
. A�
� '� ���

) �E%749/0  =P 5295/0  =12 52F 5 =��4.( A-� �W0% ;��B -� �N% 

�'����\ '� !
��� ���	'��
2  ����K� &����e2 �'�� /����� )016/0  =P 5  

904/4  =24 52F }(��  'B�  �,  #��� '�NP2    �	��� #���� �� /W0%

) �� �9�,010/0 < P =�� 53 I���%� A-� �'�� ���  '� .(    /��2 ��	

JP2
�  =��) /��T% '��V /
0�H � '��
23.(  

  

  
 ���2 * +�
 ! .± �	�� ,�� ,�� �
 -! #
./  * �	 
028 .&���� 

 ,��	
!����  2�0
� #
0NP0.2  �NP2  2��3 4 ��� ��2/0  �  

2 &7 !  ��� �� �� ���� ������
� 8���7 9 �� 8��3  �0 �!�	� �	 � #��	�
�

3  .��	�9 ;�
��	 ,
<��� ,
!� 
� �
� =� ���)10  =n �	 �0 2���� 

�!
� 5 �	�� �� # � 5 �	�� �	
! #.(    

  

 
 ���3 * +�
 ! .± 8���� &$@� ,�� �
 -! #
./ .(�3�	) &7/�	 #
0 

 ,��	
!����  2�0
� #
0NP0.2  �NP2  2��3 4 ��� ��2/0  �  

2 &7 !  ��� �� �� ���� ������
� 8���7 9 �� 8��3  �0 �!�	� �	 � #��	�
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Abstract 
Background: Silver nanoparticles (AgNPs) are widely consumed in different fields of biology and exposure to 
them have increased. This study was designed to evaluate the effects of subcutaneous administration of silver 
nanoparticles during pregnancy on development of some internal organs and liver histomorphometry of mouse 
offspring.  

Methods: Fifteen pregnant NMRI female mice in three groups were subcutaneously administered every three 
days until delivery with 0 (control), 0.2, and 2 mg/kg of body weight (BW) of silver nanoparticles. Internal 
organs of five male and five female offspring from each groups were weighed following anesthesia on 28th day 
offspring. Histological liver sections were also prepared to assess histomorphometry of liver. Finally, results 
were analyzed according to the treatment and sex. 

Findings: There were no significant differences in offspring body weights (P > 0.05). Partial weight of spleen 
were lower in the group received 2 mg/kg nanoparticles compared to the control group (P < 0.01). Although liver 
partial weight were not significantly different between the groups (P > 0.05), the effect of silver nanoparticles on 
liver weight was influenced by the sex (P < 0.05), in a way that only the liver weight of male mice were 
increased (P < 0.05). Number of hepatocytes decreased and their size increased sex-independently in silver-
nanoparticles-treated groups compared to control group (P < 0.01). 

Conclusion: Although exposure of pregnant mice to silver nanoparticles has no effect on the growth of their 
offspring, it leads to increased liver weight and liver structural changes. 
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