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ƵŶǀƨģ 
ƶƴǀƯŻ��ƝŶƷ�ƹ��ŝ�Ʈſō�ǀŹŚưƽŝŚƸŤƫř�ƾŹŚŬƯ�ƽƀƠƴţ�ƾŤƳĥ�ƪƯřƺƗ�ƶĩ�Ţſř�ǀĪƾŰƯ�ƹ�ǀƐƾƬŤŴƯ�ƠƾŶƳŹřŵ�ƂƤƳ�Ʊō�Źŵ�����ƪºƯřƺƗ�ƶºƬưū�Żř��ºƯŒ���Ʈºſō�Źŵ�źŧ

ſǀĩƺŤǀƲ�ŚƷƽ�çTHŤƳ�Źŵ�ƹ�ǀŢŞƀƳ�ƩŵŚƘţ�ƶŬ�ç/THæTH�Ţſř��ŹřƹƿŢƳŚ�ŚƷƽŤƳĥ�ǀĪƾ�ºſ�ǀĩƺŤǀƲ��ŚºƷƽ��ƲǀƧƺºƫźŤƴƿř�éT)êíî (C- ���ŚºƯŚĭ�ƱƹźºƟźŤƴƿřƹ� �
T)íìé�(A+��Ư�Śŝǀ�ƫƺţ�Ʊřżǀ�Ʊō�Ŷ����Ư�ƍŚŞţŹř�Źŵ�ŚƷƾ�ŶƴƃŚŝ������ƾƬě�ƍŚŞţŹř�ƶƘƫŚƐƯ�Ʋƿř�Źŵ���ƮƀǀƟŹƺƯ������������Ʊō�šŶºƃ�ƹ�Ʈºſō�ƶºŝ�ǈŤºŝř�ŵřŶƘŤſř�ƱřżǀƯ�Śŝ�ŹƺƧŸƯ�ƽŚƷ

�ƾſŹźŝƃŶ���
�ƾſŹźŝ�ƁƹŹ��íæ�ŝ�ǀ�ƛ�ŹŚưǀź�ƺųƿƛ�ŶƳƹŚƄǀſźǀŹŚĮƽřŹřŵ�ƶĩ�Ʈſō�ƶŝ�ǈŤŞƯ�ƽǈƗ�ƿƫŚŝ�Ʈǀƴƾ�ƹ�ƿƶŤƟŚ�ŚƷƽŚƯŻō�ƿƷŚĮƄƾ�ŶƳŵƺŝ�Ʈſō����ƘƯ�Śºŝ�ƢŝŚºƐƯǀ�ŚºƷŹŚƽ�

ƶƘƯŚū��ŚƨƿźƯō�ƦǀſřŹƺţ�ƽŝ�Ƶƹźĭ�ƱřƺƴƗ�ƶŝǀŹŚưƩźŤƴĩ�Ʈſō�Śŝ�Ƶƹźĭ�ƹŵ�Źŵ��ƩźŤƴĩ�Ʈſō�ƹ�ƵŶƃ�ŶƴŤƟźĭ�Źřźƣ�ƵŶƄƳ��íå�ƹ�žƴū��Ʋſ�źƔƳ�Żř�ƶĩ�ƮƫŚſ�ŵźƟ�
Ưƺƣǀŝ�Ƶƹźĭ�Śŝ�ŢǀƩźŤƴĩ�Ƶƹźĭ�ƱřƺƴƗ�ƶŝ��ŶƳŶƃ�Ƶŵřŵ�ƢŝŚƐţ�ŹŚưŶƳŶƃ�śŚŴŤƳř���ĮƳƺų�Żř�žěǀźƽŝ�ŵřźƟř�Żř�ǀ��ƩźŤƴĩ�ƹ�ŹŚư�ũřźŴŤſřDNAŶƃ�ƭŚŬƳř�����ƶŝ

�Ƙţ�ŹƺƔƴƯǀǀ�Ƭě�Ʋƾ�ƟźƯǀ��ƘƣƺƯ�Źŵ�Ʈƀǀ��Ţêíî��ř�ƿĩƺƫźŤƴǀƲ��é�ƁƹŹ�PCR-RFLP��řźŝ�ƹ�ƽ�ř�ƿ���ƘƣƺƯ�Źŵ�ŚƯŚĭ�ƱƹźƟźŤƴǀ��Ţíìé��ƁƹŹ�ARMS-PCR�
Ŷƃ�ƵŵŚƠŤſř����

ƶŤƟŚƿ�ŚƷ��ƃǀƕƺŻƺţ�ƿƬě�Ɩƾ�ƟźƯǀƮƀ�ŚƷƽ�ƲǀƧƺƫźŤƴƿř�éT)êíî (C- ƹ�ŚƯŚĭ�ƱƹźƟźŤƴƿřT)íìé�(A+�ŝǀưſō�Ƶƹźĭ�ƹŵ�Ʋƾ���ƩźºŤƴĩ�Ƶƹźºĭ�ƹ��źºƔƳ�Żřō��ŹŚºƯƽ�
ƴƘƯƾ�ŹřŵŵƺŞƳ���ŝ�ŹŵǀƲŚſ�ƿźŤƯ�ǀƜŚƷź�ƹ�ƩźŤƴĩ�Ƶƹźĭ�Źŵ�ưſō�ŵřźƟřƾƳ�ǀƴƘƯ�šƹŚƠţ�żƾ�ŹřŵƽŶƄƳ�ƵŶƷŚƄƯ���åê�å�P����
ŤƳǀƶŬ�ĭǀźƽ���������ŤƳĥ�ƪƯřƺƗ�ƍŚŞţŹř�Żř�ƱƺĭŚƳƺĭ�ŶƷřƺƃ�ŵƺūƹ�ŚŝǀĪƾ��ŝ�Śŝ�ǀŹŚưƽ��ƘƫŚƐƯ��Ʈſō����ƞƬŤŴƯ�šŚƿƶŤƟŚ�ŚƷƽ�ƌƣŚƴŤƯ�ƾ���Ư�ƱŚƄƳ�řŹ�ƾ��ŶºƴƷŵ���ŚºŤƳƿ��Ūř�ºƿ�Ʋ

���Ƭě�ƍŚŞţŹř�ƭŶƗ�Żř�ƶƘƫŚƐƯƾ�ƟźƯǀƮƀ�ŚƷƽŤƳĥ�ǀĪƾ�ƿŝ�Śŝ�ƵŶƃ�ŵŚǀŹŚưƽŚĪů�Ʈſō��ºƿŹřŵ�Ţŵƹ���ºŝƶ����ƾºƯ�źºƔƳ��ŶºſŹ��ƬƯřƺºƗ�ƶºĩ�ƾƛ��ºǀ�ºƬě�Żř�źƾ�ƟźƯ�ºǀƮƀ��ŚºƷƽ� �
�ƲǀƧƺƫźŤƴƿřé��ƹ�ŚƯŚĭ�ƱƹźƟźŤƴƿřŹŵ�ƽŹŚưǀŝ�ƾƿřŻƹ��šŶƃŝ�ǀưŚŹƽųŵ�Ʈſō�ǀř�źŧř�ƶĩ�ŶƴƬƿŹřƹ�ƲƿŢƳŚ�ŚƷƽŤƳĥ�ǀĪƾƯ�Ƃƃƺě�řŹ�ƾ�ŶƴƷŵ���

ƱŚĭĥřƹƬĩ�ǀŶƽ����ƮſōřƿƱƹźƟźŤƴ�ř��ŚƯŚĭƿĩƺƫźŤƴǀƲ�éƬě��ƾ�ƟźƯǀƮƀ��
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ƶƯŶƤƯ��
������Ʈſō�ƿĪƾ��ŝ�Żř�ǀŹŚưƽ�ŚƷƽ�ƖƿŚƃ��������śŚºƸŤƫř�źƏŚºų�ƶŝ�ƶĩ�Ţſř�

������ř�ƂƳƹźºŝ�ƲƯżºƯ�ƹ�ŵŚůƿ��ºƯ�ŵŚºŬƾ���ŵƺºƃ�ŤƳ�ƶºĩǀ��ƶºŬō��ŵřŶƀºƳř�Ʊ� �
ƵřŹ�ŚººƷƽ��řƺººƷƾƿŢººſř���ƶƈººŴƄƯ�ŚººƷƽ�ƾƴǀƫŚººŝ�řżººƟř�Ʈººſōƿ�Ƃ

ſŚƀůǀ�ƄƳƹźŝ�Ţƾ��BHI��ƹ�řżƟřƿ����ŮƐºſ�ƂIgE��Ţºſř���æ���� �
���ř�ƹŵ�źƷ�ƶĩƿƲ�ƪƯřƺƗ�řŹ��ŤƳĥ�Śŝ�ǀ��ŵźºƟ�Ĩ�ƎŞţźºƯ��ƶŤƀºƳřŵ��ŶºƳř��ç���

ſǀĩƺŤǀƲ��Ƭĭ�ŚƷǀŘţƹźěƺĪǀƲ�ŚƷƽ�Īģƺĩ�ƾ����ƩƺƬſ�Żř�ƶĩ�ŶƴŤƀƷ���ƽŚƷ�
�����ħźŰƯ�ƶŝ�ŲſŚě�Źŵ�ƹ�ƞƬŤŴƯ�ŚƷƽ��ƫƺţ�ƞƬŤŴƯ�ǀ����ŲºſŚě�ƹ�ƵŶƃ�Ŷ��

ƩƺƬſ�ŚƷƽ�ř�ƿƴưƾ��ƶƐſřƹ�řŹ��źĭƽ��Ɣƴţ�ƹ�ǀ�Ư�Ʈƾ�Ŷƴƴĩ��řƿ�ƩƺĪƬƯ�Ʋ��ŚƷ
���ĭ�ƶŝ�ƩŚƈţř�ŚŝǀƵŶƳź�ŚƷƽ�ƇŚƈŤųř�ƾ��������ƩƺƬºſ�ŮƐºſ�źºŝ�ŵƺºų����ŚºƷ

������ºƯ�ƭŚºŬƳř�řŹ�ŵƺų�ŵźĪƬưƗƾ��ŶºƴƷŵ���ºƬěƾ�ƟźƯ�ºǀƮƀ��ŚºƷƽ�ŤƳĥ�ǀ�ºĪƾ�
Ưƾ�ŶƴƳřƺţ�Źŵ�����ƹ�źţƺºƯƹźě�Ţưƀƣ��ºƿ�ůŚƳ�Ś�ºǀƶ��ƽ��żºƯŹ���ƵŶºƴƴĩ��ƽ��Ʊĥ�
ſǀĩƺŤǀƲ������ŵ�ƹ�ŶƴƃŚŝ�ƶŤƃřŵ�ŵƺūƹ�ŚƷ�ŤƳ�Źǀ��Ɯţ�ŦƗŚŝ�ƶŬǀǀ��ŝ�Źŵ�ź�ºǀ�ƱŚ

���ƹ�Ʊĥƿ�Ɯţ�Śǀǀ��ưƗ�Źŵ�ź�ſ�ŵźĪƬǀĩƺŤǀ�ŝ�Ʋƶ��ƶƐſřƹ��ƽ�Ɯţ��ºǀǀ���ŹŚŤųŚºſ�ź
ƺƃƳŶ��ƂƤƳ��ŚƷƽ��ſ�ƱƺĭŚƳƺĭ�ǀĩƺŤǀƲ�ŚƷ���Ƭě�ƕřƺƳř�ƹ�ƾ�ƟźƯǀƮƀ��ŚºƷƽ�

ŹŚŬƴƷŚƳ�Źŵ�ƶƏƺŝźƯƽ�ŚƷƽ�Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ�ƞƬŤŴƯ��è����
�ººƬĩ�ŹƺººƏ�ƶººŝƾƳŚººƯŻ�ƾ��ƶººĩººƿƩƺƬººſ�Ĩ��+�éCD� Tººƿ�Ś� �

�T-Helper���ŚººŝººƿƵŹŷ�Ĩ�ƽººŤƳō�ƾ�ƳĥººǀººƯ�ŵŹƺººųźŝ�Ĩƾ���Ŷººƴĩ
ººƯƾ��Ż�ƹŵ�ƶººŝ�ŶººƳřƺţƿƹźººĭźŤƯ�ƵººƠŚšƹ�ŵźººĪƬưƗ�ƑŚººŰƫ�Żř�ƽ� �
æTH���ƹ�çTH�Śưţƿ��żƿŶŝŚ�����ºſ�ƶºĩ�ǀĩƺŤǀƲ��ŚºƷƽ������řŹ�ŵƺºų�ƅŚºų�

ƫƺţǀ�Ư�Ŷƾ�Ŷƴƴĩ��řƿ��Ż�ƹŵ�Ʋƿ��ƵƹźĭźT�Īưĩ�ƾ�Ư�ƾ��ŝ�ŶƴƳřƺţ��źƿ�ŶºĪƿ�źĮ
�Ɣƴţ�źŧřǀưƾ��ŶƴƃŚŝ�ƶŤƃřŵ���é�����ƠƬŤŴƯ�šŚƘƫŚƐƯ�Śŝƾ�����ƹŹ�źºŝ�ƶºĩ�ƽ�
ƩƺƬſ��ŚºƷƽ��+éCD� æ THƹ��+éCD��ç TH�ƁƺºƯ�Źŵ��ê��

ƹ��ƱŚƀƳř�Źŵ��ë���ƶŤƟźĭ�ƭŚŬƳř�Ţſř�������Ƶŵřŵ�ƱŚƄƳ�ƆŴƄƯ�ŹƺƏ�ƶŝ��
Ţººſř�ƵŶººƃººſƺƠƴƫ�ƱŶººƃ�ƩŚººƘƟ�ƶººĩ�ǀŢ�ŚººƷƽ�çTH�ƫƺţ�ƹººǀ�Ŷ

ſǀĩƺŤǀƲ�ŚƷƾƿ��ƶƬưū�Żř����ƲǀƧƺƫźŤƴƿřæè��æè��IL���ƲǀƧƺºƫźŤƴƿř��é�
�é��IL���ƲǀƧƺƫźŤƴƿř�ƹê��ê��IL�������ƩŚºƘƟ�ŹŚƄºŝō�ƩƺŘƀºƯ���ŻŚºſƽ�

ŻƺŗřƿƟƺƴººǀƪ�ƫƺţ�ƹ�ŚººƷººǀŶ�IgEřźººŝ�ƹ�Ƶŵƺººŝ�ƽĥźƫō�śŚººƸŤƫř�ººƿ�Ĩ
ŹƹźƋƽ��ŶƳř��ì����řźŝŚƴŝƿƲ�Ɯţ�ǀǀ���ŢŞƀƳ�źæTH�/�çTH����Ţưºſ�ƶŝ

çTH���Źŵ�ƽŹŚưǀŝ��ƾƿřŻ��ųŵ�Ʈſō��ºǀ��Ţºſř�ƪ��í������ŵ�ƝźºƏ�Żř�ƿ��źºĮ

��Ƶŵřŵ�ƱŚƄƳ�šŚƘƫŚƐƯ����Ƭě�ƶĩ�ŶƳřƾ��ƟźƯǀ��ſ�Ʊĥ�ƮƀǀĩƺŤǀƲ���Ɣƴţ�Źŵ�ŚƷǀ�Ʈ
ŢŞƀƳ�æTH�/�çTH�ƘţǀǀƲ���Ţºſř�ƵŶƴƴĩ��î����řźŝŚºƴŝ�ƿ���ƩŚºưŤůř�Ʋ

řƿ�ƀƯ�ƲŐƬě�ƶĩ�ŵŹřŵ�ŵƺūƹ�ƶƫƾ�ƟźƯǀſ�Ʊĥ�ƮƀǀĩƺŤǀƲ��ŚºƷƽĭŹŵ��ºǀ�ź
��ŹŵŢŞƀƳ�æTH�/�çTH���ƶŝ�ŹŵŚƣ�ƶĩ��ţŐŧǀź��źºŝ�Ư�ºǀ�ŝ�Ʊřż�ºǀ���ƹ�Ʊĥ�ƱŚ
ƫƺţǀ�Řţƹźě�Ŷǀ�ŶƴƃŚŝ�Ʋ��Ư�ƾ�����Źŵ�ŶƴƳřƺţƽŹŚưǀŝ���ƾºƿřŻ�����ŢºƫŚųŵ�Ʈºſō�

�ŶƴƃŚŝ�ƶŤƃřŵ����Ƶŵřŵ�ƱŚƄƳ�šŚƘƫŚƐƯ��ŶƳř����Źŵ�ƶĩéIL-���ºſ�ƶĩ�ǀĩƺŤǀ�Ʋ
ƶƈŴƄƯ��ƽ�çTH�Ţſř���Ƭě�ƾ��ƟźƯǀ��ůŚƳ�Źŵ�Ʈƀǀƶ��ƽ����ƶŝ�Ʊĥ�źţƺƯƹźě�
��šŹƺƇTêíîC-�ŝŚ�Ưǀ�ƫƺţ�Ʊřżǀ��ŶéIL-�������Ƶŵƺºŝ�ƍŚºŞţŹř�Źŵ����źºŝ�ƹ

ƯºººǀƯźºººſ�ŮƐºººſ�Ʊřżƾ�IgEƹ�BHI ºººƯ�ŒŢºººſř�źŧ��æå���
ſǀĩƺŤǀƲ��ŚºƷƽ�æTH���IFN-�����ŚºƯŚĭ�ƱƹźºƟźŤƴƿř�����ŹŚºƸƯ�ŦºƗŚŝ

��ŢųŚſéIL-�ƹ��IgE�ƹ��ƮƷ�ƴģǀ���ŹŚƸƯ�ƲBHI�����ưºſō�ŵřźºƟř�Źŵ�ƾ�
Ưƾ��ŵƺƃ��ææ���Ƭěƾ��ƟźƯǀƮƀ�Tíìé�A+��ůŚƳ�Źŵǀƶ��ƽ�ř�ƿ�ƱƹźºŤƴ��æ�

�ƱĥIFN-Ư�Śººŝ�ººǀƹ�ŢųŚººſ�Ʊřż��ŮººƃźţIFN-ƍŚººŞţŹř�Źŵ�� �
Ţſř��æç���Źŵ�ř�ƿ����ř�ƩŚŞƳŵ�ƶŝ�ƶƘƫŚƐƯ�Ʋ���ƍŚºŞţŹ�ºƬěƾ��ƟźƯ�ºǀƮƀ���ŚºƷƽ� �

�T�êíîC-����ƹ�T�íìéA+����źŝƯǀ��ƱřżŵřŶƘŤſř������ƹ�Ʈºſō�ƶŝ�ǈŤŝř�
Ʈſō�šŶƃƾƯ��ƮǀƃŚŝ���

��
�ƁƹŹƾſŹźŝ��
�����řººƿ��ººƇƺţ�ƕƺººƳ�Żř�ƶººƘƫŚƐƯ�ƲǀƠƾººƯ�ƾ���řźººŝ�ƶººĩ�ŶººƃŚŝƽ�� �

Ʊō�ƭŚºººŬƳř�íæŝ�ǀ�ŹŚºººưōưºººſƾ�ƪƯŚºººƃ�çê�ƹ�ŵźºººƯ�êë�ƱŻ�
ƛǀƺųźƿ���ƘƯ�Śŝ�ƢŝŚƐƯ�ŶƳƹŚƄǀŚƷŹŚƽ��ƶºƘƯŚū����ƺţ�ƽ���ŚºƨƿźƯō�ƦǀºſřŹ
�American Thoracic Society [AST]���śŚººŴŤƳř

��������ƘƋ�Ʈſō�šŶƃ�Śŝ�Ƶƹźĭ�ƶſ�Źŵ�ƹ�ŶƳŶƃǀ�����Ŷºƃ�ƹ�ƎºſƺŤƯ��ƞƿ�Ŷ
Źřźƣ�ŶƴŤƟźĭ��ŝ�ǀ�����ƫŚºŝ�ŢƯǈƗ�ƹŵ�ƪƣřŶů�ƱřŹŚưǀƴƾ��ǈƗ�Żř��ºƿ���Ʈºſō�Ʈ� �
���žºų��ƶƟźºſ��ºų�ºĮƴţ��žƾ���ºĮŤƟźĭ��žºƠƳƾ�ƶƀºƠƣ��ƽººſ�ǀƶƴƹ��
ººŝƾ�ŝřƺººųƾƶƳŚŞººƃ���ººſ�ƹ�ƶŤººƃřŵ�řŹǀººưƳ�ƝźƈººƯ�ŹŚĮƾ�ŶººƳŵźĩ�� �
íå���ƀƠƴţ�ƱƺƯŻō�Śŝ�ƩŚƯźƳ�ŵźƟƾ�ŞƏǀƘƾ��ƶƳŚƄºƳ�ƶºƳƺĭźƷ�ŶƣŚƟ�ƹ��ƽ�
ƫŚŝǀƴƾ��Ƴ�Ʈſō�ǀŶƃ�śŚŴŤƳř�ƩźŤƴĩ�Ƶƹźĭ�ƱřƺƴƗ�ƶŝ�ż��řźŝƽ�ºſŹźŝ�ƾ�
Ƭěƾ�ƟźƯǀ�ſ�ƮƀǀĩƺŤǀƴƾ���ŰƯ�Ʊƺų�Żř�ǀ�ºƐƾ����ƵŵŚƠŤºſř��ºƃŶ�����Żř�řŶºŤŝř
ŝǀ�ưſō�ƱřŹŚưƾ����ƶƬůźƯ�ƹ�ƕƺƳ�ƶĩ���ƽ���Ʊō�Ʈºſō��������ƵŶºƃ�ƆŴƄºƯ�ŚºƷ
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ŵƺººŝƯ�ƶººŝ��ººǀ�ƪƣřŶººů�ƱřżçƾººƬǀƯ��źººŤǀƫŶººƋ�Źŵ�Ʊƺººų��ř�ŵŚººƤƘƳ� �
EDTA�ƶººººŤƟźĭ���ƶººººƬůźƯ�žĜººººſ��Ŷººººƃ�ƽººººƬŴţ�ǀƆ� �

DNA��DNA extraction���ĩ�Żř�ƵŵŚƠŤºſř�Śŝ�ºǀ�ºƬŴţ�Ţǀ�Ɔ
DNA��ºººſǀ�ƱĥŚƴ�ř�ºººƿƱřź���ƺŤºººſŵ�Śºººŝ�ƢŝŚºººƐƯ�ƹŹ�ƪưƘƫř� �

ĩǀ�ƭŚŬƳř�Ţ�Ŷƃ���
Ƙţǀǀ��ºƬě�Ʋƾ��ƟźƯ�ºǀ��ƮƀéIL-��ƘƣƺƯ�Źŵ��ºǀ��ŢêÕÖ-���řźºŝ�ƽ�Ƙţ��ǀºǀƲ�

ţƺƳĥǀ��ºƬě�Ěƾ��ƟźƯ�ºǀ��ƮƀéIL-��ƘƣƺƯ�Źŵ��ºǀ�Ţêíî���ƁƹŹPCR-

RFLP���ƭŚŬƳř���Ŷƃ����řŶŤŝřƿ��ĨƮŬů���Żř�DNA����ƪƯŚƃ�ƭƺƳĥ�æåå�
��ƭźĭƺƳŚƳŻř�DNA�Śŝ��ê�å�����źºŤǀƫ�Źŵ�ƩƺºƯƹźƨǀƯ��������Żř�ƭřŶºĩ�źºƷ�Żř�

řźěƿŚƷźưƽ�ƶƏƺŝźƯ���æé���ƩƹŶū�æ���ƵřźưƷ�ƶŝ��ç�å�ƾƬǀƯ�����Źŵ�ƩƺƯ
źŤǀƫ���Żř�dNTP���ŚºŝƿŹƺƹ��Ʊ���ƱŚºưƫō�����ƹ�çê�æ����Ŷºůřƹ�Żř�DNA�
ººƬěƾ��ŻřźººƯTaq��ŚººŝƿŹƺƹ�Ʊ�ƱŚººưƫō����ŚººƸƳ�ƮººŬů�Źŵƾƿ�êå�

�źºŤǀƫƹźƨǀƯ�ƮººƷ�Śººŝ��ƍƺºƬŴƯ��ººƃŶŶƳ��ƪººůřźƯ�žĜººſ�PCR��Źŵ
�ƩŚƯźţ�ƵŚĮŤſŵ�ſǀ��źƬĪ��Žƺǀƴū��ƶƴƨţ��ř�Ƴ�ºŬŚ��ƭ��ĭź�ŢºƟ���ƶºƬůźƯ��ƽ�

ƫƹřǀƶ��ƱŶƃ�ƵŹƺţŚƳŵ��Źŵ��îé�ƶūŹŵ����ƾŤƳŚſ�ƽ��ŵřźĭ����šŶƯ�ƶŝ�ê�ƣŵ�ǀ�ƶƤ
ƹ��žĜſèëſ�ǀ�ƪĪŨĪţǀ�ź�Amplification� �ŹŵîéƶūŹŵ���ƽ

ƾŤƳŚſ��ŵřźĭ����šŶƯ�ƶŝ�Ʀƿ�ƣŵ�ǀ�ƹ�ƶƤ�éí��ƶºūŹŵ�����ƾŤƳŚºſ�ƽ���ŵřźºĭ���ƶºŝ�
��šŶƯƦƿ�ƣŵ�ǀƶƤ�ƹ�ìç�ƶūŹŵ��ƾŤƳŚſ�ƽ�ŵřźĭ�šŶƯ�ƶŝ��Ʀºƿƣŵ�ǀ��ƶºƤ

řƳ��ƹ�ƵŶƃ�ƭŚŬ�ƶƬůźƯ��ƽ��ŚºƸƳ�ƾƿ��Extension��Źŵ��ìç��ƶºūŹŵ����ƽ
ƾŤƳŚſ��ŵřźĭ����šŶƯ�ƶŝ�ê�ƣŵ�ǀ�šŹƺƇ�ƶƤ�źĭ�ºƟŢ������ƩƺƈºŰƯ�žĜºſ�
ŚºººƸƳƾƿ�PCRřźºººŝ�ƽ�ƭŚºººŬƳř�RFLPżºººƳō�ƉźºººƘƯ�Źŵ�ƿƮ� �

AvaII��ŽŚŤƴƯźƟ��ƫ�ǀŤƾƳřƺ���ŵ�Źřźƣ�Ŷƃ�Ƶŵř���řźºŝ�ƽ�����ŹƺºƔƴƯ�Ʋºƿř
æå�źŤǀƫƹźƨǀƯ����ƩƺƈŰƯ�Żř�PCR����šŶƯ�ƶŝé�ŢƗŚſ�ŹŵƶūŹŵ��ƽ�

šŹřźů�èì�ƶūŹŵ����ƾŤƳŚſ�ƽ��ŵřźĭ�Śŝ�æå�ƮƌºƷ�ƮƿżƳō�Ŷůřƹ���ƵŶºƴƴƧ�
�Restriction Enzyme���ƹźƟŚŝ�B���Ŷºƿŵźĭ�ŹƹŚºŬƯ��žĜºſ�

ŚººƘƐƣšźŝ�ººƿººŝ�ƵŶººƃ�ƵŶƶ��ººſƹǀƶƬ�ƽŻƹŹŚººĭō�Ʃĥ�ŻŹƺººƟƹźŤĪƫř�� �
èŶººƇŹŵ��ţř�Ĩººưĩ�ƶººŝ�ƹ�ƵŶººƃ�řŶººū�ƮººƷ�Żř�ººǀŶƿƭƺ�ŚƯƹźŝººƿ�Ŷ

ĬƳŹ�Ưōǀżƽ�ƃŶ���
ƘţǀºººǀºººƬě�Ʋƾ�ƟźƯºººǀ�ƮƀIFN-ƘƣƺƯ�Źŵ�ºººǀŢ�ÕÔé���� �
řźŝƽ��ºſŹźŝ�ƾ��ºƬě�ƾ�ƟźƯ�ºǀ��ƮƀIFN-��ƘƣƺƯ�Źŵ��ºǀŢ�íìé���ƁƹŹ 

ARMS-PCR��ŢƟźĭ�ƭŚŬƳř��ŝ�ƶ���řƿ��ŹƺºƔƴƯ�Ʋ�ê�å���ƩƺºƯƹźƨǀƯ�
�źŤǀƫ�Źŵ����źƷ�Żř�ƶſ�řźě�ƿźư�ůřźƏƾ���ƵŶƃ��æê���æè���ƩƹŶū�æ����ƶºŝ
��ƵřźưƷæåå�ƺƳŚƳ���ƭźĭ���Żř�DNA�ƬŴţǀƆ����ƹ�ƵŶƃ�ê�æ��ƾºƬǀƯ����ƩƺºƯ�

Żř���ƭƺƿżǀƴƯŶƿźƬƧ��MgCl2����ƹ�çåå�ƯƹźƨǀƯ�Ʃƺ�����źºƷ�Żř�dNTP�
��ƹê���Ŷůřƹ�żƳō�Żřƿ��ƮTaq��ŚƸƳ�ƮŬů�Źŵ�ƾƿ�êåƹźƨǀƯ��źŤǀƫ���ƮºƷ�Śºŝ

��ƍƺƬŴƯƃŶŶƳ�����ŹƺƔƴƯ�ƶŝƩźŤƴƧ�����ƪºůřźƯ�Ʊŵźĩ�PCR����ŵƺºūƹ�ƹ�
ƶưƷ��ƽ���ŵřƺƯ������řźě�ƹŵ�Żř�Ţƀţ�źƷ�Źŵƿźư�Ƭųřŵƾ���Żř���ŝƺƬĭŚºŤŝ�ƱĥǀƲ�
�ƩƹŶūç��řźŝ�ƽŶƃ�ƵŵŚƠŤſř�Ƃƴĩřƹ�źƷ�����ŚºƯŵ�ƪºůřźƯƿƾ�PCR�

��Ż�šŹƺƇ�ƶŝƿ���ƭŚŬƳř�źŶƃ���ƱŶƃ�ƵŹƺţŚƳŵ����ŚºƯŵ�Źŵ�ƽ�îê��ƶºūŹŵ���ƽ�
ƾŤƳŚſ��ŵřźĭ��šŶƯ�ƶŝ��ê�ƣŵ�ǀƶƤ��žĜſ����ƪůřźƯ�ŨĪţǀź�æå�ſ�ǀ��Źŵ�ƪĪ
îêƶººūŹŵ��ƾŤƳŚººſ�ƽ�ŵřźººĭ�šŶººƯ�ƶººŝ�èåƳŚŧ�ººǀ�ƹ�ƶëçƶººūŹŵ���ƽ

ƾŤƳŚººſ�ŵřźººĭřźººŝ�ƽ�Ʀººƿƣŵ�ǀ�ƹ�ƶººƤìçƶººūŹŵ��ƾŤƳŚººſ�ƽ�ŵřźººĭ�� �
���šŶƯ�ƶŝ��Ʀƿƣŵǀ�ƶºƤ������Ʊō�ŜºƣŚƘŤƯ�ƹ�çå��ºſ�ǀ�Źŵ�ƪĪ�îê�ƶºūŹŵ���ƽ
ƾŤƳŚſ��ŵřźĭ����šŶƯ�ƶŝ�çå�ƳŚŧ�ǀ���ƹ�ƶêí�ƶūŹŵ�����ƾŤƳŚºſ�ƽ���ŵřźºĭ��řźºŝƽ�
Ʀƿ�ƣŵ�ǀ���ƹ�ƶƤìç�ƶūŹŵ����ƾŤƳŚſ�ƽ��ŵřźĭ����šŶƯ�ƶŝ��Ʀºƿ�ƣŵ�ǀ�ƶºƤ���Źŵ�ƹ�
ŚƸƳƿ��Ţìç�ƶūŹŵ����ƾŤƳŚſ�ƽ��ŵřźĭ��šŶƯ�ƶŝ��ê�ƣŵ�ǀƶƤ���ŝ�šǇƺƈŰƯƶ�
�Żř�ƵŶººƯō�Ţººſŵ�PCRŻƹŹŚººĭō�Ʃĥ�Źŵ��ç�ŶººƇŹŵ��ƵřźººưƷ�ƶººŝ
ţřººǀŶƿƭƺ�ŚƯƹźŝººƿ�ƹ�ƵŶººƃ�ŻŹƺººƟƹźŤĪƫř�Ŷ�Ż�Źŵººƿ��Śººŝ�ƵŚĮŤººſŵ�ź� �

ƶƘƃř�ƽ�ƂƠƴŝ�ŌřŹƹŚƯſŹźŝ�ƾ�ƃŶ���
��
ƟŚƿƶŤ�ŚƷ��

Ƶŵřŵ���������������������ƩźºŤƴƧ�Ƶƹźºĭ�ƹ�ƱřŹŚºưǀŝ�šŚƈºŴƄƯ�ƶºŝ�ƍƺºŝźƯ�ƽŚƷ� �
�ƩƹŶººū�ŹŵçŢººſř�ƵŶººƃ�ƵŵŹƹō���ŚººŤƳƿººſŹźŝ�Żř�ƪººƇŚů�Ūƾ�

Ƭěƾ�ƟźƯǀƮƀ�ŚƷƽƪƫō���TêíîC-� éIL-�ƹ��TíìéA+��IFN- 

����������������ƩƹŶºū�Źŵ�Ʈºſō�ƶŝ�ǈŤŞƯ�Ƶƹźĭ�ƹŵ�ƹ�ƩźŤƴĩ�Ƶƹźĭ�ƶŝ�ƍƺŝźƯè�
��Ţſř�ƵŶƃ�ƵŵŹƹō��řƿ�ŚŤƳ�Ʋƿ����ƭźºƳ�Ĩưĩ�ƶŝ�Ū����ŹřżºƟřSPSS��ŹƺºƯ��ŵ

ſŹźŝƾ��ŢƟźĭ�Źřźƣ���ŚŤƳƿŪ���ſŹźŝ�Żř�ƪƇŚů�ƾ�������ƱƺºƯŻō�Ĩºưĩ�ƶºŝ�
�ŚºĩƽźŗƺĪººſř��� testç÷����ŵŹƺººƯ�Źŵ�ƩźººŤƴĩ�ƹ�Ʈºſō�Ƶƹźººĭ�ƹŵ
Ƭěƾ�ƟźƯǀ���ůŚƳ�Źŵ�ŵƺūƺƯ�Ʈƀ�ºǀƶ��ƽ�íìé����ƱĥIFN-��åê�å�P��� �

�ººººƬě�ƹƾ�ƟźƯºººººǀůŚƳ�Ʈƀºººººǀƶ�ƽ�êíî��Ʊĥ�éIL-��åê�å�P��� �
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�ŹŚººƯō�źººƔƳ�Żřƽ�ººƴƘƯ�šƹŚººƠţ�ƾ�Źřŵƽ�ººưƳ�ƱŚƄººƳ�řŹ�ƾ�ƹ�ŶººƷŵ� �
řƿ��Źŵ�ŵŹřƺƯ�Ʋ��Ż�ƹŵ�ƿ��ƩźŤƴĩ�Ʈſō�Ƶƹźĭź�����ƩźºŤƴĩ�Ʈſō�ƹ�ƵŶƃ���ƵŶƄºƳ
Ƴǀ������ƆŴƄºƯ�šƹŚºƠţ�ŶºƣŚƟ�ż�����ŵƺºŝ�ƵŶºƴƴĩ��åê�å�P�����Ƶƹźºĭ�Źŵ� �

���Ƭě��Ʈſō�ƶŝ�ǈŤŞƯƾ�ƟźƯǀƮƀ������Żƺţ��Ʈſō�ƩźŤƴĩ�ŮƐſ�Śŝ�ŚƷƿ�ƀƴū�Ɩƾ�

ƶƤŝŚºººſ�ƹ�ƽĥźºººƫō�ƽƏŚºººŞţŹř�ƾŹŚºººƯō�ƱƺºººƯŻō�ƹ�ŢºººƃřŶƳ�ƽ� �
t-testƵŵřŵ�ŵŹƺººƯ�Źŵ��ŚººƷƽººưĩ�ƾƘƯ�ƹ�Ʋººſ�ǀŚººƷŹŚƽŢƀººţ�� �
ƀººƠƴţƾƳ�ººǀż�ººƷǀĢ�ººƳƺĭººƴƘƯ�ƝǈŤººųř�ƶƾ�ŹřŵƽŵřŶººƳ�ƱŚƄººƳ�řŹ��

�åê�å�P����
��

�ƩƹŶūÎ���ƝŵřźţŚƷźưƿřźě�ƵŵŚƠŤſř�ŵŹƺƯ�ƽ��
 

žƳřźƟŹ��ƁƹŹ��řźěƿźư��Ʊĥ��

Forward 5�-TAAACTTGGGAGAACATGGA-3� æé RFLP PCR 
Reverse 5�-TGGGGAAAGATAGAGTAATA-3� 

�T�êÕÖC-��é�IL-��

Common5�-CATCTACTGTGCCTTCCTGT-3� 

T allele :5�-TTTCTTACAACACAAAATCAAATCT-3� æè ARMS PCR 

A allele :5�-ATTCTTACAACACAAAATCAAATCA-3� 

�T�íìéA+��IFN-ã��

Forward 5�-ACACAACTGTGTTCACTAGC-3� 
Îê - 

Reverse 5�-CAACTTCATCCACGTTCACC-3� 
ŝƺƬĭŚŤŝǀƲ��

��
ƩƹŶūÏ��ƹ�ŹŚưǀŝ�Ƶƹźĭ�ƶŝ�ƍƺŝźƯ�šŚƈŴƄƯ�ƩźŤƴĩ��

 
ƩźŤƴĩ�Ƶƹźĭ��Śưǀŝƾưſō�ƱřŹ��ƶƈŴƄƯ��

íå��ÕÎ��ŵřŶƘţ��
ÒÐ�ÏÕ��ÒÓ�ÏÒ��ŵźƯ�ŢŞƀƳ��ƱŻ��

ÎÑtÑÓ��ÎÏtÑÕ��Ʋſ��ƩŚſ���
�������Ʈſō�ƾƴǀƫŚŝ�ŢƯǈƗ�ƹŵ�ƪƣřŶů��
���Ï�ÑÐ���ƶƤŝŚſ�ƽƮſō�ƾĭŵřƺƳŚų���
���Ñ�ÔÍ���ƶƤŝŚſ�ƽƽĥźƫō���
���ÏÎtÏÓ�ÔÖ��FEV1 (% predicted)��
���ÎÖtÖÓ�ÔÖ��FEV1/FVC��
���çëtëæ�ìé��PEF��

 
FEV1: Forced Expiratory Volume in 1 Second FVC: Forced Vital Capacity PEF: Peak Expiratory Flow 
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FEV1: Forced Expiratory Volume in 1 Second FVC: Forced Vital Capacity PEF: Peak Expiratory Flow 
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řƿƲ�Ƭě�ƾ�ƟźƯǀƮƀ�ŚƷƽ�Ư�Œ���ƫƺţ�źºŝ�źŧ�ºǀ��ŶéIL-���ƹ�IFN-����Źŵ�řŹ��ƹŵ
�ưſō�Ƶƹźĭƾ�����ŚƤƯ�ƮƷ�Śŝ�ƩźŤƴĩ�ƹ�ƿ��ŵźºĩ�ƶƀƿ������ºƴƘƯ�ƭŶºƗ�ƶºĩ�Ʈƾ��Źřŵ
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�ŚŤƳ�źŝƿŪ�ơƺƟ���Żƺţ��ŶƃŚŝ�ƿ�ŤƳĥ�ƖǀĪƾ��Ưƺƣ�ƹ��ºǀŢ��ŚºƷƽ����Źŵ�ƞºƬŤŴƯ�
�ř�ŵřĦƳƿƳřźƾ�Ư�ƾ�ŶƃŚŝ����řźŝ�ƕƺưŬƯ�Źŵ�ƽ��������ƪºƯŚƗ�ƱŶºƃ�ƲºƃƹŹ��ºƿ�Ś

�ƬƇř�ƪƯřƺƗƾ��ºţ�Őŧǀź���ƹ�ŹřŸºĭ��ºƴĤưƷǀ�������ƎºŝřƹŹ�ƱŶºƃ�ƆŴƄºƯ�Ʋ
�ř�ƪŝŚƤŤƯƿ��ƲƺŤĩŚƟŹŚƷ��źŝ�ƿŶĪƿƳ�źĮǀŝ�šŚƘƫŚƐƯ�ƭŚŬƳř�ƶŝ�ŻŚ�ºǀźŤƄƽ�

Ư�ŽŚƀůřƾ�ŵƺƃ���
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ŤƳǀƶŬ�ĭǀźƽ��

�����ŚŤƳƿ�ř�Ūƿ�����Ƭě�ƍŚŞţŹř�ƭŶƗ�Żř�ƶƘƫŚƐƯ�Ʋƾ�ƟźƯ�ºǀƮƀ��ŚºƷƽ�ŤƳĥ�ǀ�ºĪƾ�
ƿ���ƵŶƃ�ŵŚéIL-�ƹ���IFN-��ŝ�Śŝ�ǀŹŚưƽ��ŚĪů�Ʈſō�ƿ���ř�ƹ�ŵŹřŵ�Ţ�ºƿ�Ʋ
Ƭěƾ�ƟźƯǀƮƀ���ưƳ�řŹ�ŚƷƾ����������ŝ�Źŵ�źºƐų�ŹƺŤĩŚºƟ�ƱřƺºƴƗ�ƶŝ�Ʊřƺţǀ�ŹŚºưƽ�

��ŵƺưƳ�śƺƀŰƯ�Ʈſō��ŝƶ��źƔƳ��ƾºƯ��������ŤƳĥ�ƪºƯřƺƗ�ƶºĩ�ŶºſŹǀ�ºĪƾ��ºƿ�Ś
ŰƯǀƐƾ�ŵ�ƿźĮƽ�ƛ��ºǀ��ř�Żř�ź�ºƿ��ºƬě�Ʋƾ�ƟźƯ�ºǀ���Źŵ�Ʈƀ�ƽŹŚºưǀŝ���ƾºƿřŻ�ƹ��

�ŝ�šŶƃǀŹŚưƽ��Ư�Ʈſō�Œ����ř�źŧř�źŝ�ƶĩ�ŶƳźŧƿ�Ƭě�Ʋƾ�ƟźƯ�ºǀƮƀ�����ƶºŞƬƛ�ŚºƷ
Ưƾ��ƹ�Ŷƴƴĩƿř�źŧř�ŚƿŹřƹ�ƲƿŢƳŚ�ŚƷƽŤƳĥ�ǀĪƾƯ�Ƃƃƺě�řŹ�ƾ�ŶƴƷŵ���
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Background and Objective: Asthma is a common respiratory disease caused by acute and chronic bronchial 

inflammation. Clinical manifestations of the disease are closely related to genetics. IL-4 is a cytokine of TH2 

lymphocytes, polymorphism in prompter region, C-589T, is associated with IL-4 production, while IFN-ã, is 

a cytokine of TH1, and A+874T polymorphism in interon 1 of IFN-ã is associated with it�s production and 

release. Cytokine gene polymorphisms could influence pathogenesis of asthma with TH1/THh2 ratio, being 

of great importance.  

Materials and Methods: 81 unrelated asthmatic patients were selected according to ATS characteristics and 

separated into two groups of controlled and uncontrolled asthma. 80 normal subjects were chosen as control 

group. After collection of peripheral blood and DNA extraction, PCR-RFLP method was used for 

genotyping of IL-4, -589 position. For evaluation of polymorphism in +874 position of IFN-ã ARMS-PCR 

method was used. 

Results: Distribution of frequency of IFN- (A+874T) and IL-4(C-589T) polymorphisms didn�t show any 

statistically significant difference between two patient groups and healthy control group (p≥0.05). There was 

neither any significant difference (p≥0.05) among other parameters. 

Conclusions: Studies in field of cytokine polymorphism have had variable results. So many studies have 

mentioned a relationship between cytokine gene polymorphism and susceptibility and/or severity of asthma 

and some studies have shown that there is no association between these factors we believe that there may 

exist factors different from IL-4 and IFN-ã polymorphism which coner the effects of these genetic vaciants in 

pathogenesis and severity of asthma. 
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