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�0�
;  

-�	���.#/	
�
 ��0 �1���� ����
 *�&
�� 2�3�4 5�6 1	  7�8#/�� ���9��  ��� �
 ���	
�� 
��:90 �	
��������� �
�# �	�� �.;	�4 <��= ��� . <
	 �
 .5#	 �.# �	�	
?&��8�  
	�&436 ?&8$  ?���

?�� ?#�;) �	
Chiloscyllium punctatum ��4 1	 �
�C:#	 �� D��� E� � F�., �
 -
��
 ��� 1	 (
��",�� ?#�; ��H 1	 IJ .���, ��H�0� ��� ���0�� 1	 	�:�	 �<
1�4 
��� IK# � ��L M.! ?� ����

�
	
 N�$
 ?9
�O� � 5'P �	�� .��:��� �	�$ ��:����?#�; ��	Q� ���., ��0?��.� � �0 R
 �0 ?� S���� ��0
� �
 ��� ���	 <�"���� ?; �, TU�� -0�VJ <
	 E
�:� D�#	 �� .5��� ��W�	 X��?�� ?#�; ?�� �	


mM2/30±7/196 5#	5����:��	 <�� �<��].0 .?#�; ?��� ��� ���	 �� �0?8�	� ?&��8� 
��� ��0 
��&�) 
�	
 
�6� ��$ � �	
01/0P<5����:��	 -
	X�	 �� ?; ���( ?� ( -
	X�	 X�� ���	 �

�O� ���� ��0

��2�� 1	 ��
 �	��! ?� ���	 �<
	����� .���
��.#	 <
�45�?#�; ��� ��0 2�3�4 �
 �.�� -O� �0
5����:��	�� �C
	 ��� ��0.��; 

��#	�� :�0�,! ?�� ?#�; ?��� ��X.#	 2�3�4 ����	 ��	
Chiloscyllium punctatumD��� E� � �.  

     :5��
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��4���L 92               :`�
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   * :F�a9� ���9
�� amovahedinia@yahoo.com 
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 10(1  

-���4 ?��� �1�
�
 ����0�� �-�	���.#/	 ���0�� ��0��:90?��� <
	 1	 �.; 
	�&4 . <;�# �0

����0 2; 
	�&4 ��4b�c� <�� � �
�
 � <
��, dL ��0 �6���) ��:90Anderson et al., 

2007?��� .( �
�
�
 b�c� <;�# -�	���.#/	 ��0/�.#	e�'
�O4 	� 
�� ���� *�&
�� ?:
�  5'9�

�� ?"� R�4�.#	�K�0 �
�
 dL ?�5���.#	 f�;�4 N
�( 1	 /�� ?:
�/�.#	 <
	 .���	
 � ��L ��0

��g �� 5#�� ���� )
�� 2Wh 2�3�4 <��].0 � ��L) 2
�# ����� <
	 �
 .�
L+Na �
	� ; � (

)-Cl��
�
 dL �
 .��:90 ��.! 5���.#	 �
 ( 53 g �0�� �
 ��
 �
 <
	 �
�.#+J ��0

<�
�J i	�(	 b�c� ?� 5'9� -�	���.#/	
��h ?��.� ��( ?� � �4mmol/L 250  ?��.� �

�O�)

dL �	��  
��h �
mmol/L500 (��:90 )Good, 2005 kCh N
�( 1	 �.#+J ?:
�/�.#	 ��� .(

 ���	 �5��h <
	 �
 .5#	 R�4�.#	�K�0 ������:�� *�'�;�4 *�'�;�4 <
	 ��.! ���0
 M���4 �
��

5#	  
��h 53 g �� � mmol/L350  �X.#	 2�3�4 �V4	�:#	 .
�	
 
�6� ��� # ���� *�&
�� �


 �
 ���	 �/�� 53 g <��= <
	 kCh �?; ���( ?� .5#	 F�.&� ��g �	����6 �
 ���	 ? �#� ?�

<�a4��J f
�U4 M��
 ?� ����	�	
 e/�.&� ��L ? �#� ?� �0  N
�( 1	 ?; 
�� �0	�� �.# *	�P	

<��L M�:� 
�� .!��4 ����� �0 M�:� <��L5���.#	 l�X� f�;�4 <���
 ���9;	�����:�� ��0� 

�� �m��) 
�,Good, 2005.( 

���, ?; ���"�0 �5#	 ��
�� �� -0�; �
 -
	X�	 �8�c�-�	���.#/	 ����
 �
�
�
 ��0

( ?� 	� 
�� ��.#+J ?:
�/�.#	�� <�
�J �
 /�� n�0�.0 �� 2�3�4 �V4	�:#	 ?; ���( ?� �����

�L �K�0 �
 �X
	 �X.#	 kCh �0�� �2
�# MO:9� 2�3�4 �� �V4	�:#	 <
	 D�#	 )$	� �
 .
�,

 �
��	�4 ?� �
�
1 �h �4 �.#+J ?:
�/�.#	 -0�; �
 -
	X�	 �<
	����� .5#	 ���	 � �
	� ;

-�	���.#/	)�
 �
 kCh �
 �0  ?��	
 
��h �� �
��	�4 <
	 � 
�	
 �":9� � H	 ����, Mh 
	��

 M.c4�V
� 4 �8�c� ���, *	���o4 ?� 5'9� ?��� �0p �	Q���P5#	 �X.#	 2�3�4 5���q <
	 .

) ���.&� R'.� ?#�; �
Carcharhinus leucas) I (	 D����$	 �0�� ��C# � (Dasyatis 

sabina�� r!�� ( �
 �0 ?; 
�,b�c� , dL M.c4 	� �
�
�
 � <
�����; )Thorson et al., 

1973; Piermarini and Evans, 1998; Pillans and Franklin, 2004(.  
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?#�; I�6 ��0Chiloscyllium?�� ?#�; ?��� ����� �?#�; ? .6 1	 �	
 �
�0��:90  1	 ?;

�� ��H D��� E� � *�
��� � Mh	�#) ���,Musick et al., 2004�L 1	 .( 6<
	 ?; �
�  �?���

���, M.c4 �
��	�4
�	
 	� �8�c� s :U� ��0 )1984 Compagno,( 6�4 �� �<
	����� ?� ?

 �#��� *���t��Pp4 5����:��	 7�8# �� ��� ���	 �	X��	 �
 �����ug ���0�� ��00�VJ <
 1	 -

?�� ?#�; ?���) �	
Chiloscyllium punctatum.5#	 ��, �
�C:#	 ?&��8� 5�6 (  

  

=�� � ��
1�>  

�
 ?&��8� �t�h� ?#�;
	�&4 ?� �0 17 
�! )9  � �� 
�!8 �� 
�! � X�
�J Mw� �
 (�
19  
�!

)11  � �� 
�!8 � D��� E� � ���g F�., �
 -
��
 ��� 1	 ���� Mw� �
 (�
�� 
�! *�w:U� �

 ���., F�( �
���	�o6" 97/39 '20 °30  �x�! ���., "30/29 '10 °49  M�,)1( H ��

�:��� �	�$ -W�# 
��� dL ���
 � ���, ����� �8�c� ��0�:�	��J Mw� �0 �
 .���,?� .� 

 f�4�4 ?� dL ���
 � ���, X�
�J Mw� �
 ?; ���(ppt 38  �C°21 �  ���� Mw� �
ppt 39  �

C°23 
��5���.#	 7�8# ���
1�	 5�6 .L 1	 �0�� ?#�; �
�; z��� 1	 IJ ���� ��0 �d

�������  1	�#0�?$�# l� n��# b#�4 ��
ml  5/2  �?  �� M.!��L .?��.� ��0 *�� ?� ���

10  ��
 �� ?O�$
rpm6000  ���C
�:��# ��,) ��":#
Hettich  F��D-7200(�  ? �#� ?� �L ��#

 z��� ��:9J 5K�J �
 � K.#���,?#�; 5�9�6 <��&4 .; ��0��� 1	 �
�C:#	 �� �0�
 �K#+ 

��0��� ��! � �� I�6 �1	��	 .5��� *��H �
�� I�6 �
 �L��
 53 g ����2
�# ��0�  � ;� 

? &, `�� ?� ��# 2�#�:J �W�#��  �X
/��L 5����:��	 ��":#
 1	 �
�C:#	) F��JOKOH-EX-D 

<J	� 5��#( �1	��	 ����	 53 g ����  �X
/��L�4	 ��":#
 1	 �
�C:#	 �� ��#)� F�Global  5��#

��:9 "�	(  *��H ?�.5��� ��W�	 R�4���4	 ��.4 

�
	
 ��.45����:��	 7�8# ����L ��0?#�; ��� ���	 � �0 <�"���� *��H ?� �0±  ��8�


�	���:#	1  i+:�	 .5#	 ��, ����<�� �
	
Mw� �
 �0 �0� ���� I��
�	� X����L �� s :U� ��0

R
?��(2  �	X�	 ��� �
19.0SPSS  ��W�	 5��� :�	 
�6� *��H �
 ���&� i+ ��	
 1	 ���1L IJ

                                                           

1- Mean ± Standard Error of Mean 
2- One-Way ANOVA 
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Duncan �, �
�C:#	.  �/�� ����.(	 {8# �
 i+:�	95% )05/0P< �#��� (�,�	
�.� 2#� . �0

 ?����� b�c� �
Microsoft Office Excell 2010 �
	
 1	 �
�C:#	 ��?����� 1	 z�U:9� ��0 

SPSS ) �, 2#�Movahedinia et al., 2009.(  

  

  
 ?
�1:  )
�)  (@�1 
�  �
!  �"# A� ����"�B� �� ���(D)� �1"E -F��) *��� +�,& ��>.  

  

+��I)  

53 g *	���o4 ��
?�� ?#�; ?��� ��� 2�#�:J � � ; �2
�# ��0 ���� � X�
�J Mw� �
 �
 �	


 �	�$ -W�# 
���5����1	��	 �

�O� <�"���� .?��.� �
 ��, ���� R��C4 ?� � Mw� �0 ��0

 M�, �
 5�9�62 .5#	 ���L  

 X�
�J Mw� �
 �E
�:� D�#	 ��53 g ��
  2
�#�
 ?#�; ��� �� I�6 <�� �0

)mM6/49±6/372( �  �
��)mM2/52±1/349( ��&� i+:�	) 5,	�� ��	
05/0P> Mw� �
 .(

���� X��  �� I�6 <��)mM6/11±0/295(  �
�� �)mM8/12±5/312( ��&� i+:�	 ��	


 ��0������ )05/0P> ��� .(<�"���� �� f�4�4 ?� ���� � X�
�J Mw� <�� ��
 <
	 53 g ��0

mM7/50±5/361  �mM7/14±3/302 ��&� -0�;) 5,	
 ��	
05/0P<.(  
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53 g <�� ) �� I�6 <�� X�
�J Mw� �
 ���0�� ��� �
 � ; ��
mM9/10±3/179 (�  �
��

)mM2/9±1/171��&� i+:�	 () 5,	�� 
�6� ��	
05/0P>�� �<��].0 .( ���� Mw� �
 �L �	X

) �� I�6 <��mM5/9±0/165 (� ) �
��mM2/7±6/166��&� *��C4 ( 
	�� ���� 	� ��	


)05/0P> ���� Mw� �
 ��� .()mM4/8± 7/165( ��&� -0�; X�
�J Mw� ?� 5'9� ��	


)mM7/10±4/175( ) 5,	
 
�6�05/0P<.(  

53 g 
��� �
 � X�
�J Mw� �
 ���0�� ��� �
 2�#�:J ��
 �� I�6 <�)mM0/6±6/15(  �

 �
��)mM3/6±3/13( ��&� i+:�	) ��� ��

 ��	
05/0P> <�� ���� Mw� �
 �<��].0 .(

 �� I�6)mM9/1±0/6(  �
�� I�6 �)mM1/2±7/6( ��&� i+:�	 5,	�� 
�6� ��	


)05/0P>��
 ?���� ��� .(<�"���� �� f�4�4 ?� ���� � X�
�J Mw� <�� � ; � 2
�# ��0��0 

mM1/6±5/14  �mM0/2±3/6 ��&� i+:�	) 5,	
 
�6� ��	
05/0P<.(  

 1	 MH�h E
�:� D�#	 ���1	��	���� 53 g  <�� X�
�J Mw� �
 ���0�� ?#�; ��� �
 ���	

 �� I�6)mM1/29±1/222(  �
�� �)mM4/35±0/209( ��&� i+:�	 5,	�� 
�6� ��	


)05/0P> ���� Mw� �
 .( X�� �� I�6 <��)mM1/11±9/174(  �
�� �)mM8/16±8/185( 

��&� i+:�	) ��� ��0��� ��	
05/0P>5����:��	 �
�# �� ?���� ��( ?� ��� .(�0�  �
 ���� Mw�

)mM4/14±5/179��&� -0�; () X�
�J Mw� ?� 5'9� ��	
mM9/31±9/215 ��0��� (�, 

)05/0P<.(  
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 ?
�2: J%,K J���"I
�� 
�  �
!  �"# �� -)
& ��>) ���C. punctatum .?L� � M�N O�
P�  � (

��"# 9�� ��� -�21 Q8I&� �7��PI1 $�8. � -R�,:)� Q�"/ ��S) �� �>-1>��0 )05/0P<.(  

  

J%,K 9�� -:IR3�> W�"X J��
����
& ��>  

��&� �":9'.0 f
�t 
�6� F�.:h	 ?&��8� 5�65���.#	 <�� ��	
 f
	�t 1	 ���� ��0

	 � ��#��J �":9'.0 �
�C:#	 <���K#�, F��6 �
 Mw� R��C4 ?� �L E
�:� ?; �1  Mw� �	��

 F��6 � X�
�J2 .5#	 ���L ���� Mw� �	��  

  

J���"I
�� -:IR3�>":�0�> �� �
& ��>  

 F��6 D�#	 ��1 �� ��0���5����:��	 �":9'.0 f
�t X�
�J Mw� �
 ?; 
�, ��� ��0

?8�	� R
��&� � ��	
�� ���� 	��0
 )01/0P<2; �":9'.0 �� E
�:� <
	 .( F��6) �42 �	�� �(

 }
�H X�� ���� Mw�5#	 )01/0P<.(  
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J���"I
�� �� ���� 9�� -:IR3�>�>  

 F��6 D�#	 ��1 �� ��0���5����:��	 <�� �
 X�
�J Mw� �
 ?; 
�,   R
 ���	 �� ��� ��0

?8�	���&� �) 
�	
 
�6� ��	
01/0P<�	 -
	X�	 �� ?; ���( ?� .(5����:� ���	 �

�O� ���� ��0

�� -
	X�	 X��2; �":9'.0 �� E
�:� <
	 .���
 F��6) �42 }
�H X�� ���� Mw� �	�� �(5#	 

)01/0P<.(  

  

 ��0N1: ����1 9�� Y�3��� -���A�� �
1�
>��> ��0�Z�"� �
��� �J���>  �
& 
�  �
!  �"#����[ ?L� �� ���  

+K -Cl +Na   
    **٩٥٥/٠  -Cl 
  **٩٥٧/٠**  ٩٤٢/٠  +K 

**٩٢٥/٠**  ٩٠٠/٠**  ٩٤٦/٠  Urea 

** ��&� ?8�	� {8# �
 ��	
01/0  

 

 ��0N2: ����1 9�� Y�3��� -���A�� �
1�
>�>� ��0�Z�"� �
��� �J���>  �
& 
�  �
!  �"# �� �������� ?L  

+K -Cl  +Na   
    **٧٧٠/٠  -Cl 
  **٨٠١/٠**  ٩٣٣/٠  +K 

**٨٨٥/٠**  ٨٥٦/٠**  ٩٢٦/٠ Urea 

** ��&� ?8�	� {8# �
 ��	
01/0  

\5�  

 E
�:� D�#	 ���? ?; �, TU�� ���L 5#
 <�� 53 g 5����:��	 ���� Mw� �
 ��� ���	 � �0

��&� i+:�	 X�
�J Mw� �� ?9
�O� �
 
�6� ��	
5,	
. ?; ���( ?� 5����:��	 53 g e�'$�&:� � �0

 ���	 53 g�
 �� �3� ?� ?:'�	 .5��
 -0�; ���� ?; �,�� <
	 ?W�:� �
 ��, 
�W
	 -0�; ?; �#�

?#�; Mw� <
	 �
l�X� ��02; ���9� -O� Mw� ~�� e/�.:h	 � ���, ��H ��4 .�,�� ?:,	
 ��4

�?:'�	 Thorson  F�# �
 �	���.0 �1973<��6 ��# ���	 �

�O� ?; ��
	
 ���� � �.h� ��0

?#�;'.� ��0���
 ���.&� R 
�� �	�
�� ����.0 <���05#	 �L ?; ���"�0 �?W�:� �
 � dL 1	 �0
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�� *�6��� I�&��� � ��, dL ?� <
��,�� ���o4 X�� �

�O� <
	 ����; .���;?�  N�$
 ��(

<
	 �
 � �5#	 �
�� ��� ���	 1	 �&��4 ���	 �

�O� <
	 ?; 59�� TU��  ����6 �	��
 1	 ?#�; ?;

 ?� ~��,�� 
�� ��.#+J ?:
�/�.#	 2�3�4 � ���	 ����4?#�; �F�h �0 ?� .���; R'.� ��0

 �	�6 � 
	1�� ���.&���	�4���  � ����; ����1 ��, dL �
 20 � <
��, dL �
 20�	�6�0� 

b�c� �
 ��, ?:���?#�; ?���� (���	 �����) ���# ��0�:�	��J �	�	
 <
��, dL ��0 R'.� ��0

���� ���.&�  b�c� ��.0 �
��:90 (Pillans and Franklin, 2004)?#�; �
�
 dL �
 ��� �-

?#�; �� ?9
�O� �
 �	�6 ��0 ���:�	 M��
 ?� ���� ��0 ��-�� ���
 ?�5����:��	 1	 ��4�0�  ?�

53g �	�	
 5'9�5����:��	 1	 ��4/�� ��0 ��� �
 �0��:90 5'9� -0�; 5�6 M��
 <�.0 ?� .

��

�	� ��0 -�� e�:'9� ���	 ���� ?� ��, 2�3�4 	� 
�� ��� ?:
�/�.#	 �4 ���	
 ��� �
 ��4

���
 e�:'9� -�	���.#/	 �
 �.#+J M; ?:
�/�.#	 �
 ���	 2�# ?; ���( ?� .���;�0�<�� 

Scyliorhinus canicula ��
�
 dL ?� ��, ���1�# %50 bO� %16 5#	  ���	 2�# �?; ���h �


?��� �
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�/�.#	{t	� -�	���.#/	 �
 ?; 5#	���
 e+��; ��0�0 �
��	�4 <��

-�� N�$� dL �
 ���	 kCh) 5#	 �4Hazon et al., 2003.( 

X�	 ?; 
	
 ���� -0�VJ <
	 1	 MH�h E
�:� ��� 2
�# -
	X�	 �� f#��:� ��� ���	 -
	

�� *��H *��H ���	 dQ6 1�� ��0��
	�� �� �	�.0 ��� ���	 -
	X�	 e/�.:h	 �?W�:� �
 .
���

�� �
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	X�	 M��
 ?� bO� ��� ���	 -
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���
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 ��P�� -O� ��	�4 e�:'9� �
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���
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(Pillans and Franklin, 2004) 
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�6� ���	 � ��� ��.#+J ?� 5'9� ?; ���;
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���
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 ���	 dQ61�� �
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��	 ��w� ?� .�� �	�.0 � %35  ��� ?� ���	 l����L���	��42  �
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�
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�,

�� 
�����J <
	 ?� 
�,�W�� ��
�, ?� ���	 dQ61�� 29����� ?; N
�(  F�&� *��H��
���  �

 .5#	 b'4�� 2
�# 5;�h �� e/�.:h	��.0  ��(�
 ?; Negaprion brevirostris  20 ��0���
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�
�
 ��0

�� <
	 .��
	
 �
 ?; ���( ?� �
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	X�	 M��
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��, dL <�J �0�� �Himantura signifer 
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 e/�.:h	 5��h <
	 .

<
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�L�0  ��� ; ���	 dQ61�� 5���q -0�;�,�� �?:��
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�� 2�3�4 �
 �	  F�.!	���;�� <
	 �� X�� �
	Qg *
�! �

 �4��h ��0��
	����Pp4 �� ?; ���( ?� .
�	Q�Haywood  F�# �
1973 
	
 ���� �

Poroderma africanum  ?; ?�����  ?
Qo4���� �,�� �.� ��	�4�( 1�# s :U� *�6�
 �� `
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��1L ���,�  	� 
�� ?:
�/�.#	 �:#�
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1- Carrier-mediated Process 

2- Thiourea 
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Abstract  
To regulate of body fluids in the marine elasmobranchs, urea levels of blood 

are very high. However, this condensation is toxic to other vertebrates. In this 
investigation, 36 individuals of Brown banded Bamboo sharks (Chiloscyllium 
punctatum) were sampled from Darvish Creek in the north of Persian Gulf. 
After fish capture, blood samples were taken from fish and then weighing, 
biometry and the numbering of sharks. The results showed that the mean of urea 
in blood of shark Brown banded Bamboo sharks is 196/7 ± 30/2 mM. 
Additionally, significant relationships were found between the electrolytes with 
urea (P<0/01). Therefore, with increase in blood electrolytes, urea levels also 
increased. Thus, urea is one of the most important body osmolytes in sharks and 
plays an important role in the regulation of blood electrolytes. 

Key words: Urea, Osmoregulation, Shark, Chiloscyllium punctatum, Persian 
Gulf. 
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