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:�����  �	
�� ���	� ��� �	��� �� ���� ��)NO  ��Nitric oxide (��
	  !���� "�#$�% &" �'�(��)	* +��  ,���-� ./  0 123 �	(�� ��
	  �$�� 4� 5��

�	�*�3 +&�"&�� +&��6�� &" �	
�� ���	� �7	� �*�� 8��		9� :)	3; + �< , &�� &�"&�� &"�3 &" =�#(�3 >�� )�?  &�@3 0 ��-� �� +&�  A�3 5���4�* 0 >	?�.  

��� :�� 35  � D"�3 A�3 + D���E3 4� FG H(�� + �I� D0�J K?G &" :LMG � ,��� � D0�J =0� D0�J .���< �	
�� ,*"�N� &�O���<  .�< ��*�J �P� &"���  D0�J  ��

=� Q	��� ��- ) >	�'&;L-Arginin=� 0��	� :( - ) �� � 1	�3 >	�'&;L-NAME  ��L-nitro-arginine methyl esterD"�3 0" S�$T3 0 >	(�  =�3�� :( +  

L-Arginin  0L-NAME � �& ��� &�O � 0 5�34 ���	� UTE3 40& �  &" :,6�IV 1W�" X�&)� 8&�V +  5�34 4� �	G 40& � .��"�� �*��&" ,Y$3�Z =0�

�7	� :[�$� 4� �	G 0 5����4 + >	?� � 5���4�* 0 �� � D�< "�\�� 8��		9� .��"�J ]&�W ,3���&�G^ 8&�V &"�����  4� FG ���	_2�`�& 0 ,�*�� '� �G :  ,3��% +)	3;

>	$	
������- ) >�4�a�H&E  ��Hematoxylin and Eosin&�� "&�3 (�*�J &��6 , . 

����� :�� �7	� �*�� &" + A�3 ��4�* 0 >	?� D�??� �*��&" +�� + L-Arginin: �(�( 0 �	I  bMc �/6 ���� :,(�$  �P� ,Y�T�& �� �� ,?3 +��  D���E3 4� 

�<d  X�&)� �3�L-NAME D&" &" ���� 0 �	I  bMc �/6 ���)*� &�"&�� A�3 �� � ,(�$  +�� ��� 4� D0M% �7	� �*�� &" �& ,(�$  �P� ,Y�T	
J +  0 >	?�

5; 5���4�* �<�" D���� �� ��. 

����� :���� �e(�/3 4� + ,3 �� >	?f �g�Z ,� 0 +&�\?��� "�\�� h%�� &"�3 5�� &" �	
�� ���	� )�?  ��-� 0 &�@3 �� ��; �7	� �*�� &" ,�P� +  5���4�*

,3 "�< � 0 �7	� "�#$�% &" =M�W� ��i +&0&�� 8&�6 �� �	j"&�" D���� �� �&.  

:����� ������  :�	
�� ���	�L-Arginine :L-nitro-arginine methyl ester )L-NAME(>	?� >��#� :�7	� :  

  

: �!�� M	( ,����" :�
@3 ,�� & :5�Jk3 +&��T3 :4�?@3 �	�&l; :��	  [�_V.  "��#� $%��&L-Arginine  �L-NAME �'�� ��  (�� � �& ������&

�)�& ���& �*+
 ,� �-& � ./0 ��+% �+� ��,�� � 1�2! � . 5�@IV� ,#<)G D�#E��" �$\31394 d33 )357 :(1877 -1871  

  

�����  

����� ��	
�� )NO  �Nitric oxide ���
� ���� ��� ������� (

  ���	�
�� � � �� � �!���� � � �� �� "�#� )1(%     �� ���� ����&' (�)

*�&&� +��,  ����' �   (
-&�� �.� ����  �
��# ������/�0 � ������)

��  1��)2(  ��3
�� 4�5 () �4 �&���  � �� 
#�67 ��'01 86'� �

+�9 �	: �1	� (;���	
��) (<#�� () � (7 � =�:   (�) ���;# �-�1 ��#4

' .14�1 *�?  

  @�����: �� 8��������� +������ /
&����# *1����� � 8�-  +�������4B  

)L-Arginine(<#�� () � ( �       �
&�# ������ ���	
�� ��/��B "���,0

)NOS  �Nitric oxide synthase�� C4�D (  1	��)4-3( .  

��/�B +��� �� 8�GH� (� =	0�/�� (# 41 (����I �7  ��&
�7 ��

�� "0�  1��)5(.  8�� =	0�/��NOS ) /K�bNOS  �Brain NOS( 

 �NOS ) ���4��nNOS �Neural NOS  �NOS1(  =�1 =	0�/�� �

NOS ) 8�; ����eNOS �Endothelial NOS  �NOS3  (�� "#� (

�$%
&' �!�(� 
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 ��� � ����� ����� ������ ���� ���� �����
 ��� � �%��&�# ' ���� ���� 

 +��&L67�    ����&' (�)NOS  ) ��6
-�#Constructional NOS  �� 

cNOS ��� *����- (   �1 +��� .1����  ���M   =����� ���#1��B 8�NO 

�&
�7 �	) �1 	7 �� �,0�"   ��;� (�)����1�6��/�+  (
��)��  ����)4 -3( .

��=	0�/ �=�# O ����	 �;� () (
�)����   ) �3�� ��)PInducable NOS� 

iNOS � NOS2 (  �# (�) Q#: 41 ?&  (� "#����
�+ �7�  )�?
���  �

��;:�R�4�#�7� )�� �� 1��)7 -6(.  

8�-   *��&71 �?&  +���4B �  ��������/�0     @&���� ��	�) ���	�
��

 U#�  *�� /�� �NOS "#�% �4 +�� ���  +�� �1�) "#1 41 *1�� � 

�4�	V� *�&&� +��,  �  ����  W	�NO ��  ��))8(�&L67 .+�   8�3
��

       "���,0 ���Y&  (�) 	�Z&� 8�;�# ��41 (�) +���4BNOS )9(   4�?� �

 U#�  �B \]I �
)P48�-  �+�/��8�-  8� �	�
�� � +�
��4��-   +����4B

  ) 	
�#� ���
�L-nitro-arginine methyl ester   ��L-NAME  �� (

Ng- 8� ������
�����- +�������4B C
����#����� )L-NMMA  �����  

NG-Monomethyl-L-arginine, monoacetate  (+����4B ^���B �

 /
&# @7� () 	Z&�NO ��  1��)10(.  

NO �O �� �
`�4 ()�  4�a' 8�;#�� �&�    (�) 8�G � �����  �

4�1 �4 (+7B *!�� ()) C�/;01 )12-11(	) +�&b C,�<� �� .  ���   ���B

 "��30�� �4�14) �4�	P	) (�  /���B�     ����	H) c<�# (�)NO   ��H� 41

(�d �1 ��� �&�/�14  (�
0� @��/0� e�<# � �     ��	�) "�#� +��6� �B

(�d ��� �&�/� ��) 4�B. +�&L67�  ��� ��� ��3
�� 	�O �7���   ��71

 � +�&I +���  4?� � ��	H  () 41P ��B "Y;O () (
�) *1� +�� (�

(�d  �&�/�"#� )14-13( *1� � ^4 ��Y&  41 ���;� �� � ����  ����

�� +�&I � "fI ��4 � ���4  ��))16-15(. 

NO 8�;# U#�  *�� ����        8�3
�� ��� ����&' (�) �a�G' �7

*�&71 �  �6' �aG'�� �&� �B �� � ��4�� (� ��I   ����- g�	' �7

8�;# � �&6�� �
��# �7  �=���� �� 	�]:� ����I @h)    �;�#&  ��7

��  ��)       �1	��;6' ��?� @�3� +
0	�� 	�Y� 41 �) � �&NO   +��� 41

�
��# �� 	Y� () �7  *1�� +�� (� �#4�    *��&&� ���Y&  ��� �   41 ��?�

) "#� �;#&  �
��# ������/�0 � ������)12(.  

   ��;� 4��5 () ���4���
�: 41 	�]� i&I 41 �.� ����  *j
#1 ��

(k�) ) 7Testis �() �;.� ����  �4Z�Reproductive ducts  1��O �(

) (6�6VAccessory glands) (��1	� �;#&  =���� � (Penis(  �����

"#� *��  (�) �����: "0) i&I �� ��hV 8��R� �� U#�  (k�) .

(&���a�B ����  =� ) BTunica alboginea     +��� ."�#� *��� *�����: (

   (�k�) ��41 (�) l��f� ) @��:�  @�h)  7 ��7     =�� (�) �;��� ���	

8�)��  ) (�k�) �7Testicular lobules ( �4 ���   41 .1��#41  	�7 ��

 /�� 8�)��4-1 (��� �  =	R�#�  ) ��#Seminiferous tubules  1��I� (

(��� +�� 	
�) .14�1   ����f&� � ���- g�	' ��` �����: "0) �4 7

8�;# � \G'� ) m���d �7Leydig cells�� 	: (   (���� .��&�   ��7

�&� 8�;# "-# �H� nP�� 41 �#  (=	R#�) 1	� ��&I �7 "�#�  �

8�;#         (���1	� ���&I ����4�7 �����  �;�D� ��H� /��� m���d �7

�� (��	
#�
� ) (f�o� .��) �    =�Z�� n�P�� 41 /�� (k�) �������/�0

 (��&I ���4�7 � 8�;# ���� ) �6' �1 +�67"#� )17(.  

NO� �,� ��Y&  () 	Z&� �;�#&  "�B p �     �(�k�) "�0) 4
-�#

  �;�#&  �
��# 41 ��&I 4
04 � /�����q�	
#� �e3� � =	R#� r	H 

�� 	�  11	�)12(.     1	��;6' � 8�;�# �	�]�: l�f� ���- ��	I ��Y& 

"#s)�	a�0��� �Va3��   (�)�� (�) (� 7 �    *��&&� ���Y&  1��- �   /
&�#

�� �B 83
�� � ��q�	
#�   �� ���)t C�	�uNO      "�#� (�k�) "�0) 	�)

)19-18(  14�� 41 �����	0 C,�<� .t    C4��D (�k�) 	�) *1� +�� 	�u

�� (;6I �B �� (� "#� (
0	�  :1	� *4�� 	�� 14��� () ���   

(,�<� 41  ����k` ��/�B "��,0 +��: c<# 4NOS   ��6
-�#

=���� 	j�1 41 �B �d) e�<# � (k�) 41    *��� w4�/�� �;�#&  �7 

 "#�)20(% (
0� +�� ��7�&6�� U#�  7   (�,�<� 41 �I41 �6����
 � 

	j�1�  t���� ��� )21( @3� "�67� .NO  4�k` x�� ) (k�) 41

�� ��/�BM ����  ��	) 8�8�-  +���4B)22(  ��7 ����/�� �-   ��!�����

���� yh���� �B. ���7 ����/����- ��) ��/���B +���� ��!������ ( C4���D

�� �������      �����  ��	�) �4 ��7 8������NOS  ���   �0���)23( 41 .

 ��/�B "��,0 �)��4� �
#�4NOS  "���,0 �cNOS  8�;�# 41   ��7

���dm (k�) 8�; ���� � ��� 	# �   ��� ��#&� ����)24(  /
&�# .

NO  ��/�B ��) �NOS 	�O    ) �3�� ��)P ����;� (�) (
�)��iNOS 41 (

8�;#  ��� 	# �7)25( 8�;# � ���d �7m  *�� "��)26(   ����

   (����
0� +������ ."����#� *������ *1�1 ����7�    	������� 4�����k`  

NO-cGMP )Nitric oxide- cyclic guanosine monophosphate( 

�� ��� �4 (k�) 41  "#� +�6� (� �71  (�k�) �71	�;6' ��Y&  41

  ���) (
���1 "�	� /�����q�	
#� � /��� �	R#� (;6I �� )24(% �  	��

 (bNO� ��         	��O �7	���� z��	5 �� �4 1��- �
���� C�	�u� ����� 

 () (
�)��cGMP  �&� 3�� /��)27(.  

*�7�� �  ��)NO ) ���; ����eNOS (8�;# 41   � ��� 	�# �7

���dm  �/��� �	R�#� � �̀	� =6  41  "��#� �	R#� 41    7�� �	R�#� � �7

 8�;�# 41 �B 4�k` � {�;) �� �aP       ��-�1 ���
:�:B 8�` 41 ���&I ��7

���;
�:��      8�;�# |�<H�� � /��� �	R�#� 41 ��/��B +��� @3� 	j���   ��7

"#� ��&I )19 -18.(  

z�3H  +�� =Z�� �� }�7�  	u� �#4	)NO  (�k�) "0) ��4 	) � 

w�� 	� �����	0 � +�&I     8� �) �4�14�) ��4�1 41 *��� 4�6�  �7- 

 � +���4BL-NAME )�1.  

  

��� 	
  

 w��� �� z�3H  +�� 41       1�!�� ��f�# �7j�����B ��b�� ��7NMRI 
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 ��� � ����� ����� ������ ���� ���� �����
 ��� � �%��&�# ' ���� ���� 

)Naval Medical Research Institute (	-�4���   �� *��� 
������
 

4�
#: ����	  1	� *1f
�#� ��� . w���   ̀  g� � (�) �7� C����   *j����1

��4��-� �	� )�U ) 14���
#�12    �4��� "'�#12   4�  "'�#���� 

�1� 2 ± 22 (I41 � 
�#� 1�	� i�fP 41 ( �7�    ��3
&� ~��Gh�

� .�����+ w���4�1 7� *1��H�� ���� 25/29-50/28   +�# � =	�

 U#�
�9-8 1�) (
f7��   "�fI �� i�: (�� ��	� �  *�7��� �   rs�:

����8& 4�14) 	fD ��4)�(� 35 	# w��  () �&�:   *�	�� "�f7  � �� 

  .���� ���3   

 *�	� �8�� *�	��7�       	�Y� 41 �4�1 (���� ���7 "�0�41 ����)

=�1 *�	� .�� (
0	� 200 �;��    =	���;�� 41 =	��8�-   �+����4B  *�	��

=�# 20 �;��    =	���;�� 41 =	��L-NAME�   ) =4�?b *�	��Sham (

 4��3�2 �;��  +�� �� �a��	  �Z&: *�	� � +��# 8�	� =	��;�� 41 	
��

) �4 *1� �1 ( ��7 4�5    "�0�41 ����  ���1	�)29 -28(  41 1���� +��� .   

2 �;��  	
��    41 �Pf�D ��41 C4��D (�) z�4/  .���� �` +��# 8�	�

 �� =Z�� �4�14) �Z&: � =4?b �=�# �7��4)30(.  

w�� �� �6�� @���B 14�� �7� 18    	� � �) �4�14) �� i: ��4

�� w�?�).�� c�	�  �� i:� +�&I       ���� .����� +����  � �4�- �7

�B 	j�1 "�?� 41 .��1	� �6` nV� /�� 7� +�&I   � *��� �4- �7

 	� �����	07 � 24 *��4� �� c�	� �� (k�) � � B �     .���1	� ���I �7

 	� w�� +�&I 4118  �;#&  �4Z� �*��4   4��5 (�)   yh��� ����

(��� ."#� �&� �7 ) � 	:�  ��&7 �# (�a�� �
��# ( �    ��G
� (�k�)

 ��4 41 ."#�24 ���  �� �,)� 14��� 1�I� =	R#� ��&7%   ��k,) 41 ��

(��� �) 1��,  7 �� *��1 ���I �� �	R#� �46�  1��)31((��6� .  () 7

 +���	010    �#: ��`�	� .����� �3
&� �D41�   ���P � �
0�)   �	���

w	) � �� =Z�� �&�0�4:  "�hV ) ��75-3   .���1	� (�?  ��	���

(�����6� +����� +�;������� 67 w�4 ���) ���7- ) +������q�H&E  ����

Hematoxylin and Eosinm�4 (  ���� �/��B)32(.  

C,�<� =Z�� "?I�  ���R6���) �4�� ���#�	��� �� CH40 �

*����� .�� *1f
#� (+:�� 	
��	��� ) 4<P� �	��� ) (� ( �30� C4�D

  *��� �4�� �1�6' � �1��)   ��� =�Z��.  8�;�#   	�7 41 �7 10 HPF 

)High power fields (.�� (
0	� 	Y� 41 +�j��� � w46�  

������B ���7  �4���BOne-way ANOVA �Mann-Whitney �

Kruskal-Wallis  ����B �Post hoc �� *1f
#� )  =	��   4�/�0�SPSS 

(h����  �20 )version 20, SPSS Inc., Chicago, IL(  =��Z��

."0	� 050/0 < P &' ()�&,� c<# ��� �� (
0	� 	Y� 41 �4�1.  

  

���	 	
  

����� ��� 	
��  

"0) �#4	)   (���3� 41 (�k�) �6
-# �#&� �  *�	��    "�H  ��7

 *�	� � 46�  �7��    �� *1f
�#� (�� 1�1 ����  8� 4�6� -  +����4B  41

+�&I w�� �7   c�	��  ���  �� @�: ��4 �� (� *�� 46�  41� �7

  (�) 	Z&� ���1�) *��      (���� 1���,  � ��f�# }s�O 	�<P @7��   ��7

=	R#� +�&L67 .��1	� �#�      	�) *�s�' �*��4 "�f7 ������	0 *�	� 41

(��� 1��,  � }sO 	<P @7� =	R#� �7    ��Y� �j
h���� �7 �� ��#

�� *�7�� /�� ���;#�  �����	0 *�	� 41 ��24    ��)P C�	���K  �*��4

(Y`s�  *�	� ) (��3� 41 ���7� 7�� ��&,� 	��K  .��1	j� *�  �4�1

8�;# 1��,  41 .��� *��1 7  

 4��6�  �� *1f
��#� (��� 1�1 ����� @�����B +���� �� ���D` ����
�  

L-NAME +�&I 41 4�14) 41� w�� 41     �� ��aP ��4 ��� (�� ��7

 *�� c�	�  ��� 1�)        ����;�# ��Y� �j
h���� ��7 �� (�) 	�Z&� ����

;# 1��,  41 @7� � }sO "�hV @��/0�8�   ����d � =4� ��7m 
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of Pregnancy on Embryos and Offspring Testis Tissue Before and After Birth 
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Leila Dehghani MSc4 

 
Abstract 
Background: Considering nitric oxide (NO) as one of the important molecular regulators in genital organs, and 
according to the critical level of it in establishing a successful pregnancy, we assessed the changes in testis tissue 
of embryo and offspring via treating pregnant mice.  

Methods: 35 adult female mice, after observing the vaginal plug, were randomly divided into five groups of seven. 
The first one was the control group. Remaining groups, respectively, received L-Arginin, L-nitro-arginine methyl 
ester (L-NAME), normal saline, and a mixture of L-Arginin and L–NAME, three days in first half of pregnancy. 
One day before the delivery, and before maturation, embryos’ and offspring’s testes were removed through 
laparotomy. Pathological and histological changes of samples were assessed using histotechnique method and 
general Hematoxylin and Eosin (H&E) staining. 

Findings: In L-NAME group, in addition to disorganization in tissue order, tunica albuginea diameter was 
considerably increased whereas the number of germ cells was significantly decreased in embryos and offspring. 
L. Arginine treatment in pregnant mice led to reduce the number of seminiferous tubules and decrease tunica 
albuginea diameter and dissemination. 

Conclusion: Stimulating or inhibiting the synthesis of nitric oxide in pregnant mice can interfere with the organ 
normal function and influence fertility parameters via causing abnormally and malformations in testis tissue, 
specially in the next generation. 
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