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ƮƷ�����ŶƃŚŝ�ƱŚƳō�ƱŚƯŹŵ�Ʋǀƴģ���ƺſ�Żřƽ�ŵ�ƿ�źŝ�źĮ�����šŚºƘƫŚƐƯ�ŽŚºſř
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���ƶŞſŚŰƯ�ƽŹŚƯōƃ���������ŶƳŶºƃ�śŚŴŤƳř�ƶƘƫŚƐƯ�ŢƸū�ƽŵřźƟř�ŚƸƴţ�ƹ�Ŷ
�����źƔƳ�Żř�Ǉƹř�ƶƧ��ƽŚƷŹŚǀƘƯƾƴǀƫŚŝ����Ʊō�ƽřźŝ�ƽŹŚưǀŝ�����ŵƺºŝ�ŭźƐƯ�ŚƷ��

�����ƶŤƃŸĭ�ƪƀƳ�ƶſ�Źŵ�ƪƣřŶů�ŚǀƳŚŧ��ƽ��ƥŵƺºƧ������ŶºƿŚŝ���ƲƿŶºƫřƹ�ƭŚºưţ
Źŷō�����������ŵŹƺºƯ�Ʋƿř�Źŵ�ƶƧ�ŶƴƃŚŝ�ƶŤƃřŶƳ�ƽźĮƿŵ�ŵřĦƳ�ƹ�Ƶŵƺŝ�ƽ����ŚºƴŞƯ

�����������ŢƳƺƨºſ�ƪŰƯ�ƹ�ƱŚƄƳŚƧŚǀƳ�ŵŹƺƯ�Źŵ�ƲƿŶƫřƹ�Żř�Ƃſźěƹ���ƱŚºŝŻ
�ŵƺŝ�ƱŚƳō����Żř�ƱřŹŚưǀŝ�ƾƴǀƫŚŝ�ƆǀŴƄţ�ƽřźŝ���ƶºƳƺǀƫ�ƽŚºƷŹŚǀƘƯ�í��

ŹŚǀƘƯ�Ʋƿř�Źŵ�ƶĩ�Ŷƃ�ƵŵŚƠŤſř���
ƞƫř���Ĩƿ�ƪƣřŶů�ŹŚǀƘƯŹƹĥŚƯ����
ś���ƪƣřŶůç�ŹŚǀƘƯŚƿ�ŹƺƴǀƯ���
ũ��æ�ŹŚººǀƘƯ�ººŝ�ŹƺººƴǀƯ�ƶ���ƵƹǈººƗê�ŹŚººǀƘƯƾŤƿŚººưů��ƽřźººŝ�� �

���ƾƴǀƫŚŝ�ƆǀŴƄţ���ƾºƯ�ƵŵŚƠŤºſř�ƱřŹŚºưǀŝ��ŵƺºƃ���ƽŚºƷŹŚǀƘƯ��ŹƹĥŚºƯ�
������ŢºƿŹƺƬě�ƦºǀĜǀţ�šǈưů�źŝ�ƪưŤƄƯ���ŢºƿŵŹŚƨƿźě���ŢºǀƳƺŤƿźě��

ŢƿźţŹōƺƳƺƯ��ĚǀƷ����ŪƳŹō�ƹ�ƺƳřŻ�������ºŝ�Ŝºţ�Śƿ�ƹƶ�����Ţºſř�ƾƿŚºƸƴţ��
���Żř�ƾººƨƿ�Źŵ�ƪººƯŚƧŚƳ�šǈººưů�ƪƯŚººƃ�ƮººƷ�ŹƺººƴǀƯ�ƽŚººƷŹŚǀƘƯ

ƱŚƨƯ���źºƿŻ�ƽŚƷ���ƨºƃƮ���ƶƴǀºſ���ƪºƇŚƠƯ���������ŲºſŚě�ƲǀºƴĤưƷ�ƹ�Śºě
ƾƄººƬƧ�ƶººŝ�ŜººſŚƴƯ�Ţººſř�Ʋǀººſ��řźººŝƽººſŹźŝ�ƾ�ƂººƸū��ŚººƷƽ�

M654VƹŹ�źººŝ�ƽ�Ʊƹżººĭř�æå�ƹ�ƂººƸū�E1118Qřźººŝ�ƽ�
�Ʊƹżºººĭřçţźţ�ƶºººŝ��ºººǀƁƹŹ�Żř�Ŝ�ŚºººƷƽ�ARMS-PCR�� �

�Amplification-Refractory Mutation System -PCR���ƹ
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�ƱřŹŚƨưƷ�ƹ�ƾƘǀƟŹ�ŚƳřŶƳŚƯ�źŤƧŵ 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÎÓƵŹŚưƃ����ƽÓÐ��ƱŚŤƀŝŚţ�ÕÔ 

˽˺

PCR-RFLP��PCR- Restrication Fragment Length 

Polymorphism��Ŷººƃ�ƵŵŚƠŤººſř����ƁƹŹ�ŹŵARMS-PCR�
řźŝƽ�����ƹŵ�ŵźƟ�źƷ�Ƃƴĩřƹ�ƿĪƾ�řźŝ�ƽ����Ưƹŵ�ƹ�ƮƫŚſ�ƪƫō�ƾ�řźŝ�ƽ��ƪƫō

ƂƸū�ƿ����ƶƘƐƣ�ƹ�Ŷƃ�ƭŚŬƳř�ƶŤƟŚ��ƽ�����źƤţ�ƩƺƏ�ƶŝ�źƔƳ�ŵŹƺƯ�ƿŞƾ�çåå�
��ŨĪţ�ŻŚŝ�ŢƠūǀź���Ŷƃ��è��řźŝƽ���ƭŚŬƳř�PCR����ŚºƸƳ�Ɩưū�Źŵ�ƾƿ�çê�

ƯǀƫƹźĪǀ��źƬĩ�Żř��źŤƿŶ�ƴƯǀż�ºƿƭƺ��Mgcl2�������ŚºƸƳ�ŢºƔƬƛ�Śºŝƾƿ�ê�æ�
ƯǀƬƾ��źƟŚŝ��ŹǇƺƯ�PCR��ŢƔƬƛ�Śŝ���ŚƸƳƾƿ�ƿ�����źºŝřźŝ�Ĩ�ºƿ��Ŷºůřƹ�Ĩ� �

żºººƳōƿ�ƮTaqƬě�ǀźºººư�ƀºººĩřŵ��Żřƾ�ƺƬĩƺƳƿºººǀŶ�źºººţƽ��šŚƠƀºººƟ� �
�Deoxynucleotide triphosphate [dntp]���ŢºƔƬƛ�Śŝ�

ŚƸƳƾƿ�ç�å�Ư�ǀƬƾ����ƵŵŚƠŤſř�ŹǇƺƯƃŶ���������Ƃƴºĩřƹ�Źŵ�ƎºƤƟ�ƮƫŚſ�ŵřźƟř
���ƂƸū�ŵřźƟř��ƮƫŚſ�ƪƫō�ƿ������ƪƫō�Ƃƴĩřƹ�Źŵ�ƎƤƟ�ƶŤƟŚ�ƂºƸū���ƶºŤƟŚƿ�ƹ��

źƟř��ŵřƷŻƹźŤƿ����ŨĪţ�Ƃƴĩřƹ�ƹŵ�źƷ�Źŵ�šƺĮǀƶƘƐƣ�ź�ƽ�řŹ�źƔƳ�ŵŹƺƯ�
�Ţººƃřŵ�ŶººƴƷřƺų��šǇƺƈººŰƯ�PCRƹŹ�źººŝ�ƽŻƹŹŚººĭō�Ʃĥ�� �

ç�����ţř�ƹ�ƵŶƃ�ŻŹƺƟƹźŤĪƫř�ŶƇŹŵ�ǀŶƿƭƺ�ŚƯƹźŝƿ�ĬƳŹ�Ŷ�Ưōǀżƽ��ƹ�ƵŶƃ��
Żƿ��źřƶƘƃ�ƽ�ƂƠƴŝŌřŹƹŚƯſŹźŝ�ƾŶƳŶƃ���è���Źŵ��ºſŹźŝƾ��ƂºƸū�

E148Q���ƿ�ƶƘƐƣ�Ĩ��ƽ�æêå��ŻŚŝ�ŢƠū�ƽ����Ʊƹżĭř�Żř�ç����ƱŚºưƷ�Śºŝ�
řźƃƿƎ�PCR�ƬŞƣ�ƾ��źǀƔƳ�ARMS��ŨĪţǀ��źƃŶ���ƶƘƐƣ�žĜſ��ƽ�
ŨĪţǀź�ƿ��żƳō�Śŝ�ƶŤƟŚƿ��Ʈ�źŧǇřŵƹŶŰƯ��BSTNI��ºŝ�ƶ����ƶƳŚŞºƃ�šŹƺºƇ�� �
�ƿ��Śæí�ŢƗŚſ�����ƮƌƷ��ƃŶ�������ƣŚºŝ�Ɓźºŝ�ƱƹŶŝ�ƮƫŚſ�ƪƫōƾ���ƹ�ƵŶºƳŚƯ

�ƂººƸū�ƪººƫō�ƿ��ƶººƘƐƣ�ƹŵ�ƶººŝ�ƶººŤƟŚ�ƽźƤţ�ƿººŞƾ�îå�ëå�ŢººƠū�� �
�Ɓźººŝ�ŻŚººŝ�ƿŚŢººƟ��è��ººŝ�ƮƿżººƳō�ƶ�ŹŚººƧƶººƘƫŚƐƯ�Ʋººƿř�Źŵ�ƶººŤƟŹ��� �

ƾººƬě�řƺººƯŻ�TAQŵƺººŝ���Żř�żººǀƳ�Ţƀººţ�ŢŰººƇ�ƾººſŹźŝ�ƽřźººŝ�
ƩźŤƴĩ����ƵŵŚƠŤſř�ƾƠƴƯ�ƹ�ŢŞŨƯ�ƽŚƷƃŶ��Ð����ŜºƤƗ����ŶºƃŹ�ƾĭŶºƳŚƯ� �

�Failuer to Trive [FTT]�������ƶºĩ�Ŷºƃ�ơǈºƏř�ƾƘƣƺºƯ�żǀƳ
�����������ħŶºƇ�źºƿŻ�ƶŝ�ħŵƺĩ�Ʋſ�ƽřźŝ�ƱŻƹ�ƱřżǀƯê����ƽŚºƷŹřŵƺưƳ�Źŵ�

��������ƾƳŚºƸū�ŢºƃřŶƸŝ�ƱŚƯŻŚºſ�ŵŹřŶƳŚŤſř�WHO������Ƶŵźºĩ�ƍƺƤºſ� �
�ƹ�ŚººƿçħŶººƇ��Źŵ�řŹ�ƾƬººƇř���ŶººƿŚưƳ�ƖººƐƣ�ƾƷŚººţƺĩ�šŶººƯ� �
�î�æå���ººŝ�ŚººƷźǀƜŤƯƶ��ƶƬǀººſƹ�ƽƱƺººƯŻō��źŗƺƨººſř�ƽŚººƧŵŹƺººƯ�� �

�Źřźƣ�ƶƀƿŚƤƯ��ƮƷ��ŶƴŤƟźĭ�������ƆǀŴƄţ�Ʋſ��ƽŹŚưǀŝ�ƕƹźƃ�Ʋſ�Ʋǀƴģ
���ŝ�šǈưů�ƩƺƏ�ƹƶ��ƶƬǀſƹ��ƽ���ƱƺƯŻō�ANOVA�����ƪºǀƬŰţ�ŵŹƺºƯ�

Źřźƣ��ƹ�ŢƟźĭ P-value�źƿŻåê�åƾƴƘƯ��Ŷƃ�ƾƤƬţ�Źřŵ���

ƶŤƟŚƿ�ŚƷ 

������ƩƹŶººū�ŹŵÎřŹŚººưǀŝ�šŚººƗǈƏř�Ţººſř�ƵŶººƃ�Ƶŵřŵ�ƱŚƄººƳ�Ʊ��� �
ÏÓźººƠƳ��ƹ�ŵźººƯ�ƱřŹŚººưǀŝ�ŻřÎÖƵŵƺººŝ�ƱŻ�źººƠƳ���ƾƀººƴū�ŢŞƀººƳ�� �

ƩŵŚƘƯ�ÐÓ�Î�����ƾƴƘƯ�ƽŹŚƯō�šƹŚƠţ�ƹ��������ŢºƃřŶƳ�ŵƺºūƹ�żºǀƳ�ƽŹřŵ
�Õ�Í� �P���ƵŵƹŶŰƯ��ƽ��ƕƹźƃ�Ʋſ��ŹŚưǀŝ�ƽ���Ʋǀŝ�Ð����Śţ�ƵŚƯ�ÎÓ�ƩŚſ

�Ţƃřŵ�ŹřźƣƾƴƘƯ�ƽŹŚƯō�šƹŚƠţ�ƹ����Ƶƹźºĭ�Ʋǀºŝ�Źŵ�żǀƳ�ƽŹřŵ���ƽŚºƷ
��������Ţºƃřŵ�ŵƺºūƹ�ƞºƬŤŴƯ�ƾĜǀţƺƳĥ�ÍÏ�Í� P�������ƆǀŴƄºţ�Ʋºſ

�����ƵŵƹŶºŰƯ�Źŵ�żºǀƳ�ƽŹŚưǀŝ��ƽ�Îê������Śºţ�ƵŚºƯ�ÎÕ������Ţºƃřŵ�Źřźºƣ�ƩŚºſ�
�Ð�Í P���ƶƤŝŚſ��ƽ�����Źŵ�ŢŞŨƯ�ƾƬǀƯŚƟ�ÏÍ�ŶƇŹŵ����ŵŹřƺƯ���Ŷºƃ�ƵŶƿŵ

��ºŝ�ƶƧƶ����ƖƿŚºƃ�ŹƺºƏ����ƾºƷřźưƷ�Źŵ�ƽźºţ�ƂºƸū�M694V��ŵƺºŝ��
ƶƤŝŚſ��ƽ�����Źŵ�Ʈƨƃ�ƾůřźū�Ô����ŹŚºưǀŝ��Ó�Îê��ŶºƇŹŵ�����Ŷºƃ�ƵŶºƿŵ��

���Źŵ�ƾƯƺŤƧŶƳŚěōé����ŹŚºưǀŝ��Î�êÔ��ŶºƇŹŵ���ƾºůřźū�����Ʈƨºƃ�ƽŚºƷ���
�Źŵ�ƾƟřŹƺººǀƳźƷÏ�ŹŚººưǀŝ��Ó�ÏÕŶººƇŹŵ���ººŝ�ƾººůřźū�ƹƶ���ŢººƬƗ
���Źŵ�ƾĭŶƴŞƀģƦƿ���ŹŚưǀŝ��Ð�Îé��ŶºƇŹŵ�����ƾºůřźū�����ƭŚºŬƳř�ƽŚºƷ
��ƶǀůŚƳ�Źŵ�ƶŤƟźĭ��ƽ���Ʈƨƃ�������ƱřŹŚºưǀŝ�Ʋºƿř�Źŵ�ŵƺºŝ������šǈºưů�ƩƺºƏ

�ƩƹŶººū�Źŵ�żººǀƳ�ƽŹŚººưǀŝÎŢººſř�ƵŶººƃ�Ƶŵřŵ�ƱŚƄººƳ����ê�Í P���
��ƩƹŶūÏ������ĚºǀţƺƳĥ�ƾºƳřƹřźƟ�żºǀƳ�����������ƱřŹŚºưǀŝ�Ʋǀºŝ�Źŵ�řŹ�ŚºƷ��ƱŚƄºƳ

ƾƯ�ŶƷŵ������ƱřŹŚưǀŝ�Ʋǀŝ�ŹŵÎÎ���šƺĮƿŻƺưƷ�����šƺºĮƿŻƺưƷ�ƾĮưƷ
M694V����ƹÎÍ��šƺºººĮƿŻƹźŤƷ�ƾºººŞǀƧźţřŵ�ŵƺºººūƹŢºººƃ�� �

Ïé���ŚƸƴţ�żǀƳ�ŹŚưǀŝ����Ʀƿ��ƂºƸū������ŶƴŤºƃřŵ�ƵŶºƃ�ƶŤųŚƴºƃ�����ƾºƳřƹřźƟ
ƂººƸū�����ƩƹŶººū�Źŵ�żººǀƳ�ŚººƷÐ��Ţººſř�ƵŶººƃ�Ƶŵřŵ�ƱŚƄººƳ����Źŵ� �
��ƩƹŶūé�����ƶºŤƟŚƿ�ŪƿŚºŤƳ�żǀƳ���������ƱřŹŚºưǀŝ�ƾƴǀƫŚºŝ�ƽŚºƷ��Ƶƹźºĭ�Źŵ���ƽŚºƷ

�Ư�ƾĜǀţƺƳĥ��ƞƬŤŴ��Ţſř�ƵŶƃ�ƵŵŹƹō���������ƱřŹŚºưǀŝ�ƭŚºưţ�Źŵ�Ʈƨƃ�ŵŹŵ�
���Ţºſř�ƵŶƃ�ƵŶƿŵ�������ƺƬǀƯō�źºĮƿŵ�ƽƺºſ�Żřƿ����ƹ�žƿŻƹŶºǀƽŵŹŻ��Źŵ�

���ŶƄƳ�ƵŶƿŵ�ŚƯ�ƱřŹŚưǀŝ��������ƹ�šƺºĮƿŻƺưƷ�ƱřŹŚºưǀŝ�ƭŚºưţ��ƲǀºƴĤưƷ��
Ö�ÖÏ�ŶƇŹŵ�������ƽřźºŝ�šƺĮƿŻƹźŤƷ�ƱřŹŚưǀŝ�M694V�ƵŹƹŵ���ƽŚºƷ

�������ƾºƯ�źƧŷ�ƽŹŚưǀŝ�źǀſ�Źŵ�řŹ�Ŝţ����ŶºƳŵźƧ�ÍÍÐ�Í� �P���ê���ŹŚºưǀŝ�
ŚººŰƏ�ƾººĭŹżŝ�ƩŤººƃřŵŶƴĢǀººƷ�ƱřŹŚººưǀŝ�Ʋººƿř�Ʋǀººŝ�Żř�ƶººƧ���ƭřŶººƧ
��šƺĮƿŻƹźŤƷM694V����Śƿ�ƹ����ƱƺǀſŚţƺƯ�ŚŝE148Q��ŶºƳŵƺŞƳ���Ò�
��ŢƟō�żǀƳ�ŹŚưǀŝ������ƾºƯ�źƧŷ�řŹ�ƾƳŚƷŵ�ƽŚƷ���������ƱřŹŚºưǀŝ�Ʋºƿř�ƶºƧ�ŶºƳŵźƧ

ĢǀƷ����ƽřŹřŵ�ƭřŶƧƂƸū�E148Q�ƹ������šƺºĮƿŻƺưƷ�ŚƿM694V�
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�ƾƴǀƫŚŝ�ƮƿǈƗƹƶŝ�ǈŤŞƯ�ƱřŹŚưǀŝ�Źŵ�ƾƳĥ�šřźǀǀƜţ�FMF 
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˽˻

ŶººººƳŵƺŞƳ���Źŵ�ƾƿǇŚººººŝ�ƕƺǀººººƃ�ƪººººƇŚƠƯ�ŵŹŵ�ƹ�ŵŹŵźººººſ�� �
��Śººŝ�ƾººƷřźưƷƂººƸū�M694VƴŤººƃřŵ���ƽŹŚººƯō�ƍŚººŞţŹř�ƹ�Ŷ

ƾƴƘƯ����Ƶƹźĭ�Źŵ�żǀƳ�ƽŹřŵ�����������Ŷºƃ�ƵŶºƿŵ�ƞºƬŤŴƯ�ƾĜǀţƺºƳĥ�ƽŚƷ��ºŝƶ�
���ŜǀţźţÍÐ�Í P���ƹ�ÍÏ�Í P���ƮƷ��ǈƗ�Ʋǀƴģƿ�ƕƺǀƃ�żǀƳ�ƾưƄģ�Ʈ

�����Śŝ�ƾƷřźưƷ�Źŵ�ƾƿǇŚŝƂƸū�M694V�Ţƃřŵ���Ï���ƽŹŚưǀŝ��ǈŤŞƯ
�ƕźƇ�ƶŝ����šƺĮƿŻƹźŤƷ�M694V�ŶƳŵƺŝ��������żºǀƳ�ƭƺţƹźƨºſř�ƭŹƺţ

������Źŵ�ŚƸƴţ�ŵƺŝ�ŹŵŚƳ�ƶƧÏ������ºƃ�ƵŶºƿŵ�ŹŚºưǀŝ�����ƽřŹřŵ�ŹŚºưǀŝ�Ʀºƿ�ƶºƧ�Ŷ
ĚººººǀţƺƳĥ�V726A/M680I���šƺººººĮƿŻƺưƷ�ƽźººººĮƿŵ�ƹ
M694V�ŵƺŝ���
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Background and Objective: Familial Mediterranean Fever (FMF) is an autosomal recessive disorder 

characterized by self-limited episodes of fevere and painful recurrent polyserositis that predominantly affects 

Mediterranean races. In recent years some reports have shown high prevalence of FMF in North-west Iran, 

with M694V and E148Q being most frequent reported mutations. The aim of this study is to evaluate the 

clinical manifestations of FMF in patients with these mutations.  

Materials and Methods: A cross sectional- descriptive study was performed in a 1 year period (January 2007 

� January 2008)� 71 patients younger than 18 years with clinical diagnosis of disease proved in Children 

Hospital of Tabriz-Iran were referred to genetic lab for mutation analysis. ARMS-PCR & PCR-RFLP were 

used to detect mutations. Only�45 patients were shown to have identified mutations and 41 patients among 

them had M694V and E148Q mutations which were assessed for various clinical manifestations. 

Results: M694V and E148Q mutations were seen in 55.7� and 35.5� patients respectively. Patients 

homozygous for M694V were found to have earlier age of onset, longer duration of attacks, higher 

prevalence of positive family history and more complications. In our patients, prevalence of some 

manifestations differed from other ethnic groups reported previously. 

Conclusions: M694V mutation in FMF patients especially in homozygous state is accompanied with more 

severe disease and more complications.   
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