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����)*+�), -�.� /01 �� /2�1 /3), 4�5 6�1 Canis �� 	%��7 8�� � 9�:; <��=� 	>3� � �
�?@ 8+�A)=� �5 <�+�5 .��  /C1); 

/� D5�= <
<� E
� /3), �5 �� 	+F� G�H+�
� 4�5 ���� �� IJA ��)F= 4�	1� /��3	� 4�5 �+K�$L �� E
� �+A�� 4��	M �A� .
�/ 9N� ���1 8= � #O:F� /3)�3 4���	� �8P+�� �/ GQ
� 4�	� /3), 4�5 �FL� RS)��� /3)�3  �5 �/ #�)% 8P+��	@ � / �CA� 

�� <�
T )�� �V9 W)X<� �
 )� (/= �� Z2@� ���)� ���1 E
� /3)�3 �5 [*F��3 �A� .� �� /�N�J� E
� ��/   	H3�CF3 4	,��C=   4�C5
��)5��.
��  \��)��	=Y� /3)�3 ���1 E�;  ]A � -	, 4�5  <C� \�C>3�   	H3�CF3 �� � CL�3^ )D-LOOP (   4�<C�=)+� \)C3_

/� ^N.��  `	+�=4�	� <� G��$+A� D
���T �V� D
�.X� .   9:CF; a�CA�	�   �<CF3 �C
 �<C�     G��)5�C�.
� G�CH
�1 �� �� <C3�� QC
�� 
 \��)��	=Y <� E�; ��	X� ���1 ./3)�3 ���1 E�;  -	, 4�5�/ �A�   /C��3	� 4�	C1� �� �A�A� 9��)7 �� �:
 G<�T   4�C5

�� b)��� �+K�$L � � �)�/ \��)��	= 4	,��= ���1 4�5�  <$� 4��.��4�	� <� /� c)�	� #��N�J� �� ���1 E�;
 � �
	
�� b)��� DL� #�L �K�$L �)�.  
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1 .."-F"  

	,� /h -	, �5 )Canis lupus( �
�3�);  E+C�
� �� 
W�)3�  G�H+C�
�  �C5 ��  <C3��� ��  ̀ �CA  4�C5  	Ci� �� 

	+F� j���� �)F= ���1 �T �5 /� #<�  D5�C= 
/+X�
 � �� �i	� j���� /� �)�  9C��=  �)��C3  G<C� 

�CCA� .a�CCA�	� /CCP�� 4<CC�� �)CC�3�)�= #��CC>; 
E� �22�N� /3), 4�5 4�)3�1 �  ��C5�,  �CFL� �� 

k	��  	CJi  k�	CP3�CITES1 ��  ̀ �CA 2007 �� 
^CCP�� �� )�� k	CC�� 	CCJi k�	CCP3� (��	CCV ���� 

)Ziaei, 2009.(  -	C,   �C5��   /C��� /C2�1  )Ci� �3��
 /= <�+�5#�	mn; 
�
)o 	� 4��
��  8+C�A   4�C5

/��� 4_)N)=�  C/��� ���1 `	+�= � ��)i   4�C5
�� /��� <3��?, .<L�� �7��+1� -	, �5 /�  #�)C% 

/+A� ��A�  -	C,   RS)C��� �C5    � <�+C�5 \�C,)3)�
-	, 	3 /= -	, �$NT G<��3 �� �)�� �
�<5 G�	, 

�� /� G<�7 ���� � �� 	5 /+A� ���; �$1 4�5  �C$NT 
��>� /� �$1 4	, �<3 )Mech & Boitani 2003 .(

  /C��3	� �� �CA�A� 9��7 p
 ���1 E�;   4�C5
� � DL� #�L �
	
<�/  4��+X� #��N�J� �� GQ
�

�� b)��� /3), �� � �)�     �C�5� \�C,)3)� 4�C5
GQ
� ���3 �	
� ����� 4�      	C� G��)C�5 �C��1 4�C5

 <�3�� �2��)7��<3��  ���1�q	m  �C��1 9V�<L �
/3), <�� r	3 � <��+�
�  �5�q 	m   ZC2@� � <�+C�5

���1 �K�$L �� 4<2= 9��7 p
   b)C��� �5
�� )�3   /C��3	� 4�	C1� �� /Cs3��h �<    �CX	�� 4�C5

/3), 4�L� � �<>�    ��	CX� ��<C�; ���1 ���3 �5
�q6A2 6�1 �,<�=�	o 4)HN� E�; �  � 	3 4�5

 ���� 4��CC
� �CC�5� G��CC�)Sundqvist et al., 

2001(.   #��C$; ����<3�+C�o Z2@� ��    �C��1 4�C5
) �� #��$; <�3����<3��     r�C� �)C1� ��<C��   ]C3�

�<CC� ( �CC��1 ECC�; � ���� �)CC1�/CC�  #�)CC%
 8P+�� �C� \�>3�  �)C�  t�� �CN�    8P+C�� 4�C5

 /C3), �i	� 4�	�     ��CA� ��)C�� �C5 C�/  GQC
�  4�	C� 
����)*+�), /= Z2@� ��3 /�  �<5�CF�  �)3�C1 �  �C
 

                                                           

1. Convention on International Trade in Endangered 
Species of Wild Fauna and Flora 

2. Founder effect 

��:�  �CA� )Christen et al., 2004 .(  4��C�� ��
    4	5�CK �C��1 #��C$; G��� � 	3 ��	X� E� ���)�
  �� G��$+CCA� �CC� #�)CC% ECC
� �� /CC= ���<CC3 �)CC1�

t�� t�� �
 8P+�� 4�5  �:+3_ 4�5 /C�   #�)C%
	@ ��
� Z2@� /= 8P+��  /C3)�3 �� ��A���   4�C5
	@  ��1��;)W)X<� <�3�� � )� (�� G��$+A�   �<C��=

1 ECC�; �CC���CC� \�CC>3� �)CC� .t�� ��  4�CC5
  \��)C��	= �CA�	� �� ���1 E�; �:+3_   4�C5

RS)��� � ���1    G	C>3� D�C=�� �� G��$+CA� ��  4�
�2o ��	�3 �� \�>3�   �)C�)Christen et al., 2004.( 

\��)��	= Y ph)= E
	; \��)��	= �� ����<3�+�o 
�A� � ���<3� �T �� ]A ��3�A 27  �)C2�  �C$1 

��� E�*; G�� G<� �A� .\��)��	= Y /�  	H3�CF3 
��  �C���� ��  4_)CN)=�  �N)C:N)� �  �
�CA���  ��	CX� 

9
<�; G<�  �CA� .��  9C=  /C3),  4�C5  ����<3�+C�o 
Z=	; ����)��	=  ��	CX�  	C3  /C�  #�)C% XY � �� 

��	X�  G��C�  /C�  #�)C% XX  �CA� . EC
�  \��)C��	= 
�_ 4�5  �C�= �����  EC�s�5  W)C�;  4<C;)e2=)3 

\��)��	= 4�5 ���1 	;��<�� �� 	
�A c�P3  \)C3_ 
/+CC�5 �CCA� )Kariya et al.,2009.( �� ECC
� 

\��)��	= ��=	;)3 #�)% ��3 �	, � �PX �� �� 
^�JV ph)= )/�� ����);� (�� 	5 �� 4��+3�  EC
� 

\��)CC��	= �CC� <CC�
�	X �)CC� �CC� \��)CC��	= X 
��=	;)3  #�)C%  �C�  �	C, Oliver et al.,1999) 

Olivier & Lust, 1998; .(G�CCH
�1 ��  MS34A -
MS34B /CC3), ��   6�CC1 4�CC5Canis  �
�CCA���

G<� <3�.  �C�  /C1);  /C�  /C:�
�  G�CH
�1  a)C=)N  4�C5 
MS34A -MS34B �� ^CCCL�3 	CCC@ �CCC�=	; �� 
\��)��	= Y ��	V  /C+X	,  �CA� )Sundqvist et al., 

2001 (� a)=)N 4�5 /��F� �T  �C5 ��  \��)C��	= X 
�)1� ����<3  \��)C��	= Y  [i�C�  ��CA���  4�	C� 
E�; ���1 �� ����<3�+�o  �CA� )Hellborg et 

al., 2004; Frankham, 2005; Godinho et al., 
2011; Nishida et al., 2007 .(�   �C; `�C0� ��)C�7 / 

 G�CH
�1 �)�=   4�C5MS34A -MS34B  ���)5�C�.
� 
\��)��	= Y ��  #�C�N�J�  4�<C�+�  G��$+CA�  G<C� 

                                                           

3. Polymerase chain reaction 
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��CCA�   �� ECC
� �� G��$+CCA� �CC�G�CCH
�1   G��)5�CC�.
�
 \��)��	=Y     /C3)�3 �C��1 EC�; �Co��� ��   4�C5

/3)�3 � �X��  4�5	@ 6�1 ��1��; Canis   #�)C%
�X	, )Lacolina et al., 2010; Sundqvist et al., 

2001( .E�; ���1 � �2o  8C�X�)�  /C3),  4�C5 
]��3 � 	�  �
�
�� .3 ��  G��$+CA� ��  	H3�CF3  4�C5 

\��)��	= Y  �CA�	�  <C� )Nishida et al., 2009; 

Kariya et al., 2007.(  
�E
�	���� �� E
� D5�Qo ]A �25� /� ^N.�� �:
 

�� /3), 4�5 6�1 Canis �/  �A	+A� �N)�A 9N�
/3)�3 /�   � �CA�	� .3 �5     �C��1 /C= <C� tOC;

/3)�3  �� �:+3_ 4�53),^    �CA�	� �C� ]A � -	,
 G�H
�1 ��MS34A -MS34B G��)5��.
�  \��)C��	= 

Y  E�;)��. 

2 .���" � G�! ��  

�� E
� /�N�J� �� a)=)N G��)5��.
� �Q
� \��)��	= 
Y �� G��$+A� ��  D�C=��  G	C>3� 4�  �C2o  ��	C� �� 28 

/3)�3 -	, �� ��+A� 4�5 u2+*�  �)CF= � 32  /C3)�3 
]A �A�	� <3<� � 4�	� 
EP �� E�; ���1 �� 

	H3�F3 ^L�3  ̀ 	C+�=1  \)C3_  4�<C�=)+� )d -loop(2 
/� ^N.�� �N	+�= 4�	�    G��$+CA� D
�C��T �V� D
�.X�

 <�) /C3)�3 9= ��   �CA�	� 4�C5  G<C�  	C0:;  CL�3^ 
  �C$= EC�; 4�	� 4�<�=)+� \)3_ `	+�= DNA 

/3)�3 �� �1�	*+A� � �5 /��= <� G�	� .( ��
�C�  	C=v 
�A� /= /3)�3 4�5 ]A � �w�� /3)�3 4�5 -	, /= 

/� #�)% 8P+�� /�; <3<�� ���1 �T  �C5  \�CH�5 
/3)�3 4���	� ��m �<� �N� /3)�3  4�C5  -	C,  jC2�+� 

/� p3�� �_ �����A �K�$L ���  �C�
�  �C��1 
[*F��3 <�+��� .�<+�� /3)�3 4�5 ]A  /C=  �C��1 
[*CCF� <�+CC��� D
�CC��T <CC�<3 � <CC�� �� ZCC�= 
������ �� ��% E�; ���1� /3)�3 4�5  �C,	, 

/= ���1 �T �5 \�H�5 /3)�3 4���	� ��m  G<C�  �)C� 
�A�	� <3<� � x
�+3 ��F3 ��� /= ���1  /C3)�3  �C5 

                                                           

1. Control region  ( d-loop) 
2. Displacement loop 

�CC� x
�CC+3 9CC%�L �� ECC
� D5�QCCo �3�)CC*�5 ���� .
�� �
��3 /3)�3  4�C5  �C,	,  /C=  �C��1  ��)2���C3 

<�+��� �A�	� <3<�.  

1.2 ..
�2
 �!����  
�� 4��:�5 �����A  �C��$L  �C��  �C�
� �� 28 

G�OV -	, �� c�P3 u2+*� �)F= )���<�5 ���>3� 
�E
�.V ��>
���vT ���	@ ��>
���vT ��V	� �����A 

����$%� ���h `��� � �4��+*�  ���)C�>�  �	�C�)� 
��CCC,.�	5 � ��+CCCA�)i (� 32 G�OCCCV ]CCCA �� 

��+A� 4�5 ��<�5 � ��>3� /3)�3  �CX�� ) /Cs5�� (
/CC�; <CC� ./CC3)�3 �CC5 �<CC+�� �� 9CC:N� � 6yCCA �� 

`_�:2A ��	V G��� <3<� � 4�	�  z�	*+CA� DNA 
/� G�HF
���T 9P+�� <3<�.  

2.2 .���", ���� .
�2
 ��   
/3)�3 4�5 �+X�� �<+�� �� `)3�;� 96 <%��  �C;  ��C�� 

z�	*+A� DNA 4��<�H3 <3<� .z�	*+A� DNA �� 
G��$+A� ��  �C= )AccuPrep(   <C� \�C>3� .DNA 

�1�	*+CCA� �CC; ��CC�� PCR �� 4�CC�� 20- /CC1�� 
4��<�H3 <� .�$= � {�= �C DNA  �1�	*+CA� 

.3 �� G��$+A� �� `_  ����C,T  pC
  <C%�� �  G�H+CA� 
4	+�)+X�	+:yA� E�; <�.  

3.2 .H�&�� ���I
� �� '1J ���" � �!�K���=L�  
/� �)|�� E�; ���1 /3)�3 4�5 -	, � ]A �� 

G�H
�1 4�5 �3_ MS34A � MS34B G��$+A� <� .
4�	� �� a)=)N A �B �� �� 	,��@T  �	CFo �  pC
 

	,��@T  �	C�o  G��$+CA�  <C� � ��  D�C=�� PCR �� 
^i	h �;��	L /2o 4� ��  /C�  E
�Co3  G��$+CA�  <C� 

)`�<1 1( (Sundqvist et al., 2001).  
  G�CH
�1 	C0:;     D�CC=�� �� G��$+CA� �C� �CC3_ 4�C5

G	>3� �2o 4�  8>L �� ��	�25   �J
�	C� � 	+N�	:�
9���20  \	,)3�3DNA   EC� <CL�� p
   �C2�2N�tap 

DNA �2o  	X�� ���	�PCR x1 �5/1 �2�   <C
	2= �S)�
bT � 8
.��  8>L /� �<A� �; 	JP�25   	C+N�	:�

                                                           

3. Touchdwon 
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�X	, \�>3� .i	h^    G�CH
�1 �� 	C5 	0:; 4�	� �
���
��3	� �� G��$+A� ��^ 4��� /2o �� 4�  E
�o /� <C� \�>3� 
�� �)� #���7 /= :10  �� /PV�95 1��^ �+3�A   ��	C,

 � /���� ��48   9��C� /Ci	h40   �� /C3�m92  C1��^ 
+3�A�  � ��	,45  �� /3�m59  C69    /CPV� pC
 �/1��
 ��72  �� �
��3 ��� � /1��72  �� /1��10 /CPV� .

>3� D�=�� `)~�� 6yAG	  �C2o 4�   C� ��	C� / 4��
�� ����,T `_    �CF5 <C�T 9C
	=� `_ � <%��   <C%��

�<1 <3<� 4��A .�� c)�	� 	
��~; �
��3 `_ /�    �C� �C5
 �5<C3�� � <� ��m `_ ��A<�+�� G�H+A� �� G��$+A�4 

	0:;  \	C3 �� G��$+A� �� G<�   ��.CX�Gelpro Analyzer 
<3<� G<5�F�.  

�@/ ���/ ��8 �? <'� 2�3 %���4/ =>);��: .۱جدول �� #�� ?�A�B�  

/�4��% �'> ��� )	0% ���( �)��CD 2��� E�<$� 

MS34A 182-170 F:AGCCATTCCTGGCCGAGTG 
R:GGTCCCCTTTTGCCATAGTGT 69-59 

MS34B 192-180 F:AGCCATTCCTGGCCGAGTCC 
R:GGTCCCCTTTTGCCATAGTGT 58-51 

  

3 .M$��
   

1.3 . ��N=��5�
 �!-�&���" %�
D O���&  
/3)�3 ����; �� �A�	� 4�5  G<C�    �� �� G��$+CA� �C�

 �	CCFo 	,��CC@T L-pro  �	CC�o �H-phe CCL�3^ 
 /= 4�<�=)+� \)3_ `	+�=)/� ^N.��   4�	C� �N	+�=

���1 E�; ( <� 	0:;)9:� 1 .( ��<C3��  C�JV^ 
	0:;  ��<L G<�1400  C1500 �)� ��� �$1.  

2.3 .  ��PPPP�$�	 �� �PPPP�N=�MS34A -MS34B 
!����"#$!<  %���"��&Y   
�� G�CCH
�1 �� ECC
� -	CC, ]CCA � �CC5 G��CC� 4�CC5   /CC=

  �� �CCN� <3<CCF3 	CC0:; <�+CC��� �CC~*F� �CC��1
 /C3)�3   CC� 	C3 �CC��1 �C� �
�CC5/   <3<CC� 	CC0:; ��)Ci

)9:CC� 2 .(�� G�CCH
�1 �� ECC
� ECC�s�5  �� �	CCX /CCA
-	,      EC
� /C= <3<CF3 	C0:; [*F��3 ���1 �� �5
/3)�3  �5 /C�  ̂ CN.��  /C3)�3      <3<C� �
�CA��� G��C� 4�C5

)`�<1 2.(    

 
FG� 1.  �4'�5' ��IG$�J�'&  7('> E�1�8(1��  �� 2�@�8

?'(�' ?�A�B� 2�3 /@� )?'(�' /��� � �' 2�3(  

  

FG� 2. �� ��IG$  /�4��%)MS34A -MS34B (��(3��6��� 

7��(���8Y ?'(�' ?�A�B� 2�3 /@� 

4 .S3� � .I��
 ����  

   /C:�
� /C� /1); ��  a)C=)N G�CH
�1   4�C5MS34A � 
MS34B 4�� 4���� ph)= )p -arm (E� 	��	+3�A 

� �_ SRY� �� ^L�3 	@ ��=	;  \��)C��	= Y  ��	CV 
�<3��� E
� �� G�H
�1 �PX ��  /C3)�3  4�C5  6�C1  	C3 
	0:; <3<� .�N� \)3_ ^L�3 `	+�=  4�<C�=)+�   /C=

/3)�3 9= �� /� �5 ^N.��  �N	+�=4�	�    �C$= EC�;
DNA /3)�3 �� �1�	*+A� � �5 /  	C5 �� �<� G�	� ��=

<� 	0:; G��� � 	3 6�1 �� .  /C:�
� E+X	, 	|3 �� ��
   �C��1 EC�; �� �3��:
 x
�+3 G��)5��.
� �� E
�

�� �<�+���   �� �C:
 �	���= �� �+L �X	, />+3 ��);
  9:CF; a�A�	� G��)5��.
� �� E
�   �<CF3 �C
 �<C� 

�� �<3��    /C3), �C��1 ��)C;    6�C1 4�C5Canis  ��
�/  E�; ��)i	=� .\��)��	= Y �
�
)o  4��C
� ���� 
� /CC� ECC
� 9CCN� �CCw�� �_ 4�CC5 ECC
� \��)CC��	= �� 
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