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�� ��� ����� �������� )familial hemiplegic migraine  ��FHM( ��� 	  � !��� "��
��  #$�%&  
' ()�CACNA1A !� 
* 

$! +�,-� %./0 #$� .%23�4	 !� 5  ��6�76 �9 (:;<�  
'CACNA1A =! �.5 .
�!��  %. >?,	
��	 @��2	 A�B 2�; !�# $!�. 
�:CD�� 90.  

��� ��: 2�;#  E	�9 %23�4	 �!�	74 .!�� �.%).�$ �. /=�� =� %. %& � 5 	�B�� %).�$ 
=0. = 5 	�B
��	 %. >?.� �� H)IJ ���0�0� .I�K>L�� 

M�� 	 +>�7 
�	  +0	 = N��&�B����. +09 �5!�� & =#C �0� � �. %	�OP$�� Q�$� 5 HIT6 )Headache impact test (= MSQ2 

)Migraine-specific quality of life questionnaire (!=*���5 09 .%���� ��5 DNA .
�!�� ��.5 2IR 3��I� 
=S�� ��5 5 �16 �32  =36 

 
'CACNA1A 09 /��	*. 

����� ��: 50 .%. >?,	 !�� 	
�� %).�$ �. 5 	�B = ��24 %).�$ 
=0. !��. 0���. ��	�B 5. 	 R���± T��U�� !�2	 ��02I +>�7 
��	 !� /�	 

)N��&�B( 	 +>�7 
�	  +0	 =���� ) �!��$ 
�S	.VH7 � /�	 !� #K�$(. +09 �5!�� & =#C �0� %).�$ �. 
��	 %. +��>?,	 !� � ��	�B 5 

I�I %. V11/8 ± 66/9� 49/11 ± 08/18 #K�$� 03/7 ± 84/62  =5/13 ± 8/44 %).�$ 
=0. 
�!��. !� = VI�I %. ��	�B 5 39/9 ± 95/9 �

11/12 ± 83/18 #K�$ �55/6 ± 04/61  =9/10 ± 38/38 ��. .�:OI O2	 +=�CI� & !� !��#C �0� �  =� !�/=�� .
�!��  /0��P	90 )047/0  =P(. 

3��*S 2IR 3��I�  
' !�CACNA1A  !�30 .%. >?,	 !�� 
��	 �. %).�$ 5 	�B��  ��� 
�P� #,Y	%& !� 9 .  � �C�
�!�� ��� B!�	JH )nt 2369 

G         A(  
=S�� !�16 � ��;=#9� .OZ��R 2I !�R 3��I� �[ �P:; ���� /0��P	0� .� !�R� )UI\ �]�,I! O2	� !��5 .R 	R��� N��&�B� 

	 +>�7 
�	  +0	����. +09 �5!�� & =#C �0� � �� �.� B!�	JH �/0� 0P�. 

����� ����: /��� ��5 �R� &�7 %3�)	� . !� %& #$� 
*  �R 30 .!��  %. >?,		
�� 2�; !�# � �
�:CD�[ �P:; 0P� /0��P	 .� +!�,K %.��� 

L�,I!�� .R  
'��!�  !�FHM  = %. 
��>?,		
�� �!�0� ��;= 
�:CD� !�.  
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�:CD�& �#C �0� �  
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)1 (� �� ���, ) ������ 24 ���� (4	�� �5 ,�  ������ 

)�� ���� 12 ���� ( &� )2 .(  

�� ����� $7��  8�	�  ����"��  ������  �����  ����

)Migraine without aura  �	MO (� ����� 9��":  ��� 

 ����)Migraine with aura  �	MA ( &� ') ��  ���� 

��� ��� �& �� �	 '��;� � �	������� 9��":   �&� 

)4-3 .('!��>� �� ��� �:�7? �� � 9����� �:�@ �  ��: 

��;� $� �:� ') 0���% $A���� 9B	� '� �� MA CD� 

����� )3-2 .(  

8	� ���"�� ,� �E� $A���� 9��F�G H &�   '�) ���I 

0���% $>�J� � $A���� ����K� �� �@  C�D�  ������. 

�� $"�� ,� ����"�� $A	 ,� ������;	�  '�#�� � 
�� 

 & ����� '� ��L� ')  ���  ���;�  9��M:� �  N��L5�� 

�/�� 8	� ���"�� ��  ������ �   �O���    �&�)4(.  ��� 

��#� $P!� ,�  ������ Heterogenicity  $�A�M�7) �� 

MA � '�� �	, �:� MOQ Mochi �   �����A":)5 (

 '7��&� '� �  .�����@ Segregation  ���A��  ���#�  ��	 

 7% '��;� �	 S��;�   ����� �� $�A����    ���� �� 8�	�

����� T�>� ����) 8	� ��	U5 '� .�� ���	� V�!��>� H

�M����G W7>� )6 .(  

�������� $���": ����	B7G $(�������� )FHM  ����	  

Familial hemiplegic migraine( $A	 ,� ��?  8	��5 

������� ����: $��O��  ��&� '��) $%���� ��� ���& $��O�� 


���,�5� W��X ,� ���� '�� �	, �:� MA  &� )2 .(

,� �E� $A���� QFHM �	 ���"�� 8�":�� )�����: (

  �&� .Joutel   8����� �����A": � ��  ���(�� �� 8��	� 

���"�� �� ��  ��,���  9��5�)  Y�,�����) 19  $	��&�M� 

 ��))7 .( ��!� ,� �@ Ophoff �  �����A":  8�	� �� �� 

CACNL1A4 Y�� ���\( ����) )8.(   


�^J� 8	� �� Q�	, �_�� α1A  
����)  $"��K7) 

'�K��� '� ����� ,� ��� P/Q    �&�)8 .( 8�	�  
����)  ��: 

����& $M�`5��G ') ����� ,� �MI �	, �_��  $�M�`5��G 

-�.� 0�A;5 9��   �&� �  0�J�  �@ ���D��&�  ��: �� 

��;X '�K:  &� .�� Y��M: ���&�.	��G� Q�;X  8�	� 


���) ,�� $� ��� � '� ��	  a��K7)  9,��#� � ����  '�� 

���� 
�7��& �� $��� ���:� .
�7��&�� ����: Q$L��^% 


���) ��: ��)\�  C�D�  $�"b� ��  ��	�J5  ������ � 

��,@ ��� ���"K���5����  �:����� )10-9( .  

�� CACNA1A �� $(�.� �� 47 ��.(�   �&� � 

��.��(� 47 �@ 0����� �����A5 ���:� CAG  ��&� '��) 

 �!c� $7G ��d��� ���� )8 .(Cb# ��  8�	� ��  ��

���_ 50 ���� 9�����  �:�� 'D��& � FHM � a	�% 

�.e� f��.( 9��  &� .��M)�5 ���_ 15 Cb# �� 

31 9����� �� a	�% FHM � ��  �����  ��5  ���(  ��� 

a	�%  ������  $�":  ��	B7G  f��.�(  9��	��(   �&�   

)20-11 Q8 .(Y���"5 15 C��b# ,� '���&� C��b# ����: 

$M!��� )Missense ($� �M���  '�)  g�%��  0	��L5  ��) 

�	 ��&� 'M��@ '� ��&� 'M��@ � ��	� $� ���� )21.(  

,� ��& ��	� ���.(b�� $h7�i� $M�L� ��  ���A�� 

 ����� �� CACNA1A �� ������� ������ 8������ 

a��	�% $��": ���	B7G a��: ����#�  ����)23-22(Q ����� 

V�!��>� $�� ��	� ��;� 9�M:� �   $5��P?�M5 ���#� 

�M�K: )26-24 .(j�: 8	� '!��>� $&���  C�b# �� 

 ��CACNA1A � ������"� ��L�  '��  ������ MA  �

MO 'D��& �� � $7���d ��bh�� 8�M)�& ��  Lk� ���.   

  

��� 	
  

�� �	, '%�"l� �����  $�M!	   ������MA  �MO   '��

'7�&� � C&�G � $&��� m&�5  K	������� $M���� � 

n��Lo m�����c 8��"l�� 8���� $��77"�� ��� ���& )HIS  ���	
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International headache society( ���� p�i���.  

'��": � V���%�o� 0����� qM��#Q Q8��& 'D����&  �

Q$(������� a��	�% Q����  �!��c� 0��:U5Q r>��& 

QV��^J5 m&��� ���, � ���!5 V�"_ ��� �& �� 

9�� �� 74 ���� ��"�� m&�5 '��M;&�G ���@��( ��.  

V��  ��� ��&   '7��&� '�� �  '��M�;&�G �  ����,@ 

V���� ���O�  ��� ���&)Headache impact test  ���	

HIT6( �  �h�) $(��, ��"��   n�Lo ���  '��M�;&�G � 

 ���h�) $(����, 9B��	� �   �������)MSQ v2.1  ���	

Migraine-specific quality of life questionnaire( 

���� $&��� ���?  d�( )27.( 


���L�� '��� V���!��>� $��A���� )s��;) C��b# �� 

FHM(   C�b# $�&��� ���� 30  ���"��  '�)  'D���& � 

$(����� MA � MO �� ������;	�  '�#�� �  
��

�� Q�M���� ���� $&��� ���? �M�d�(.  

DNA ����$ 
�7& ,� �:� J� ��$>�  9��": '�

EDTA � '&�'7� � �$M� ) � DNA )����  t��i��&� 

���� )cat No: 51304( .   V���!��>� '��� '��#�5 ����

Y�l�� \GQ'�d�	 ui;� �� ') ��bI ��.(� 5 Q16 Q32 

� 36 �������d ���58	 C��b#  ���:)S218L QT666M Q

R1667W QL1682P QW1683R  �I1811L ( ���� 

9����� �:� ����� FHM $� ���� �M��� )30-28 Q8.(  

CM)�� PCR   a�l_ ��50   �������A��   0���� '�)

200-100  Y�(�������DNA � Q�����"�10 
������A�G  ,�

��G�"	 �:� ��;�G Qv�A!� � 5/2 $7��   
���MgCl2 Q

200 ,� 
������ $����7��  �����:dNTP � 1  �����_��  

Taq DNA polymerase )Roche diagnostics Q

Mannheim QGermany ( ��� Y�l�� . ����m	  ����$	 

PCR , T�� '��	 ���:  

30 '���O ��  ����94 '#�� $���& � ���( Q30 ��O'� 

��� ��� 60 '#�� $���& � ���(  �45 ��O '��  ���� ��� 

72 '#�� $���& � ���( ���� 35 &0A� � � '  �@ 
��L��

�	  ���7 ?�'D� �� ��� ��� 72 '#�� $���& �  � ���(

qy&  ,�6 ?�'D�  ��&�� ���'� ��� �� �95 '#��  �

$���& �� Y�l�� ���(.  

$�����5 ���"	��G ���:� ������ 9��h���&� �� 
����# 1 

f��.( 9�	��(  &�.   


�^J� ���� �E� V�� '� 50 'D�?� �� 
�  ,����(@ 2 

����  ����0.5 X TBE ��   ������110  G f���K( ���� 

z�� �� � ��) �@�.�  ���	���� 5�a	�� 002/0  $�7��   Y��(

$7�� ��   ����� 0���?   �	{�  ��� .  V/��^J�PCR  ��� 

) �h�!5  b# Q8��  ����5$   
��&�� ��� . �	����  8���!5 
  

���� 1. �	
�� 	��� ��� ��
� ������	 �� )PCR( )8(  

����   ������� ���

����� ����  

����� ������  �� �� ������   !	�"#	$%�  

�&�" '(�	� ! "��  

)*���� ! +�,$�  

*	- ./&  

5  S218L  ctg cct aat cct ccc aag 
ag  

ctt ggt ggc ggg gtt t  60  290  

16  T666M  acc ctc cct tga gcc cct  tcc aca gct gca tct cca ag  60  270  

32  R1667W 
L1682P 
W1683R  

gtc acc tgt ctt ctc agc  tct gtg agt ggt gac agc tc 60 240 

36  I1811L  ctg act gaa cct gtg aga c ttc att ccc tcg gtc tct gc 60 350 



 

  
1108  ������ �	
�� �	���� ����–  ���31  / ���
245 / � !"�
 # � �$�%1392  

www.mui.ac.ir  

������� 	
� � CACNA1A � ����
 ���� ���� �	�
�  ���&��	'#( ) 

���� 2. � ��!� � ��"#� ���� $%& ' (�)����&* *+%�,- , � .��/ (��0&�& "�%/� '.	���&  �' 12��.3& �!'�� 4&5�% �'  �"�	
%�6 �

��	
%�6 �� .3&� �' 1�'	 ���� �  ��	  

���(�   ���-��-	� '0��	1 !  ��-	� 	- '0��	1 !   �����P  

 +�)���(*  37/35 ± 62/9 24/33 ± 78/10 412/0  

/01**      625/0  

�2 )75 (18 )80 (40 

�"� )25 (6 )20 (10 

3%45 6789:**      483/0  

3%4$� )75 (18 )82 (41 

�"�� )25 (6 )18 (9 

 �";7� <=�> /��?"@)�� �� ���85( 39/9 ± 95/9 11/8 ± 66/9 889/0  

 �";7� <=�> ���2 <��)6A��( 11/12 ± 83/18 49/11 ± 08/18 796/0  

B��� "C D���7C <�
HIT61   55/6 ± 04/61 03/7 ± 84/62 297/0  

 B��� "C �E��2 67�7? MSQ2  9/10 ± 38/38 5/13 ± 8/44 047/0 
* : ���!� j��J��± 8������    **) :���� (���!5  

HIT6: Headache impact test  MSQ: Migraine-specific quality of life questionnaire 

  

$������5  �����$������5 �����: ����;�M� 9�����  m���&�5  

GenBank no.X99897( ����� Y����� ��.���d� Chromas 

'i��K�  �01/2 )version 2.01, Chromas LITE ( �

DNAMAN 'iK�  �20/3/0/7 �D�'K	 ��.  

.����@ ���@� � '&�'7� Y�� � ��.d� SPSS 'iK� � 18 

)version 18, SPSS Inc., Chicago, IL (  Y��l�� ���. 

�D�'K	 � '^i;� �:� 7)$A�M� ,�	 '��  ��:� � ����� 

7G �$ ��d�aK� 'D��& � � (�����'� ���� $ � �����  �� '

&�'7�  ����,@  ��:Student-t  �2
χ � '��@  &�.  

  

��(1	 	
  

74 ��"�� ����  '�!��>�  ����� . '�K	�D�  V��^i;� � 

Q'���� QV�� ���!5 V�"_ V�� QV�"_ �   ��h�) 

$(��, ���"�� �� v�&� 'D��& � $7���d  ������ '� ���� 

�� ����K� '#�� � 
�� �� 
��# 2 �@9�  &�.  

��  nLoMSQ scale )  ��h�  (���,$ � ��  �����"�

'� ��L� ����� 'D��& �� �  ���d$7� � �����   �����K� ��

'#�� � � 
��' 0A�  $�M!�  ,� ���") ���� ,�   �����"��

 '� ��L� ����� ���� 'D��& � $7���d   ������ '�� ���� 

�� ����K� '#�� � 
�� ��� )047/0  =P(  

.������@ C��b#   �� ��.��(� ����bICACNA1A 

��;� 9�M:� � ~�:  $�;b#  ���L�  $���  $�7G  a�K�d��� 

f��.( 9�� �� 0A� '� ���e5 G  '�A ��  ��.�(� 16 

�� 9 ��"�� ;��9�:� �� )nt2369, G→A( )0A� 1.(  

~�: '>��� � $M!� ���� 8���� $7G aK�d��� �  ���� 

Q����� V��Q ���!5 V�� QV�"_ ��� �& Q  ��h�) 

$(��, �� ����"�� �� 'D��& � $7���d  ������  9�:��;� 

 �;�) 
��#3.(  

  

2$-  

�� ����"��  �����  '�!��>� �   ~��: Q���  $�;b# �� 

��.(� �:� &��� ����$ �� CACNA1A 9�	�  Q��;�
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a)                                                                            b)  
  

75) 1. 8�9&& �	
��  .�:"	16 ' �� �����& . 75)a 8�9&& �	
��  �' <
'� 4�'���& �
=>,
% 7?� �� �, 0�	�& 149 )nt2369, G( 

�
=>,
%�& G ���� �� �
). . 75) ��b ' �' <
'� B	"�
-��5�	�3�� ���& �
=>,
% 7?� �� �, 0�	 �&156 )nt2369, G→A(   

>�� -�
�D & ���� �� �
).  

  
���� 3. <�2��	 9&' �>� D &-�
� � F
% *.3&� (�) ����&' *+%�,- *(�� .��/ (1�G � 0&�&, �"�%/ �� 9&' .	���&' �%3&� �' �!'�� 

�>&��- 02H�  

 3�4 "�&� '0� 56�1���  '0� 56�1���   �����P  

�";7� ��:�*  )6/28 (6  )3/33 (3    

�";7� �:�C ��:�*  )4/71 (15 )7/66 (6 794/0  

<�
 D���7C "C  B���HIT61**  47/62 ± 47/6 11/65 ± 09/6 308/0  

67�7? E��2�  B��� "CMSQ2**  43/44 ± 35/13 56/43 ± 82/9 862/0  

/��?"@ <=�> �";7� )�� ���85 ��( **  71/11 ± 34/9 9/55 ± 93/7 551/0  
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Abstract 
Background: Familial hemiplegic migraine (FHM), a rare type of migraine with aura, is genetically 
heterogeneous. Involvement of CACNA1A gene is demonstrated in FHM. In the present study, we 
searched for 6 common mutations in CACNA1A gene in patients with common migraine.  

Methods: The study population consisted of 74 patients who divided on two groups: positive and 
negative familial history. We collected data about frequency and duration of their attacks, severity 
according to Headache impact test (HIT6) and quality of life according to version 2.1 of Migraine-
specific quality of life questionnaire (MSQ2). After collection of genomic DNA samples, mutation 
analysis was performed by direct sequencing of 5, 16, 32 and 36 exons in CACNA1A gene. 

Findings: Out of 50 cases with positive familial history, the mean ± SD of frequency (in month), 
duration (hours in month), and severity of attacks, and also, quality of life were 9.66 ± 8.11,  
18.08 ± 11.49, 62.84 ± 7.03, and 44.8 ± 13.5, respectively. The corresponded results were 9.95 ± 9.39, 
18.83 ± 12.11, 61.04 ± 6.55, and 38.38 ± 10.9, respectively in 24 cases with negative familial history. 
Only a significant difference in quality of life was observed between the groups (P = 0.047). Mutation 
analysis of the CACNA1A gene in 30 probands of migraine with positive familial history revealed 
polymorphism (nt 2369 G A) in exon 16 in 9 patients, but no mutations were identified in gene. There 
was no significant relationship between polymorphism and frequency, duration, and severity of attacks 
and also, quality of life and type of migraine. 

Conclusion: Our data suggest that in Iranian patients with migraine, no mutations in CACNA1A gene 
were identified and we have no evidence for involvement of this gene in these patients. 

Keywords: Common migraine, Iranian population, Quality of life, Familial hemiplegic migraine 
(FHM) 
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