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ŶƃŚŝ��TNF-á�������ŢƳƺƠƗ�źŝřźŝ�Źŵ�ƾƳŚŝżǀƯ�ƕŚƟŵ�ŶƴƿōźƟ�Źŵ�������Ƶŵƺŝ�ƽŹƺŰƯ�ƾƄƤƳ�ƽřŹřŵ�ƩŚƿźŤĩŚŝƺĪƿŚƯ�ƽŚƷ��ƾƬě���ƮƀǀƟźƯ����ƾĪǀŤƳĥ�ƽŚƷTNF-áƾƯ����ŶºƴƳřƺţ
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�ƽƺƿŹ�ƪſ�ƽŹŚưǀŝ�Śŝ�ŝƺŵ���
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��ƹÕÓÐ�������ĨǀƴĪţ�Żř�ƵŵŚƠŤſř�Śŝ�PCR-RFLP��Ŷƿŵźĭ�ƆŴƄƯ�������ƵŶƯō�ŢſŶŝ�ŪƿŚŤƳ�ƹ�źƄǀƟ�ƱƺƯŻō�Ǝſƺţ�ũƹŻ�ƽŚƧ���Śºŝ�ơŚºŞƐƳř�źƔƳ�Żř�ƹ�Ŷƿŵźĭ�żǀƫŚƳō�

�ƽŵŹŚƷ�ŢƀţóŢƟźĭ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ�īźŞƴƿƹ�����
ƶŤƟŚƿ�ŚƷ�ƾƴƘƯ�ƍŚŞţŹř�ƵŶƯō�ŢſŶŝ�ŪƿŚŤƳ���ƶǀůŚƳ�ƹŵ�Źŵ�řŹ�ƽŹřŵÐÍÕ��ƹ�ÕÒÔ��ŵřŵ�ƱŚƄƳ�ƩźŤƴĩ�ƹ�ŹŚưǀŝ�Ƶƹźĭ�ƹŵ�Ʋǀŝ��ÍÒ�Í�P����
ƶŬǀŤƳ�ƽźǀĭ��������ƶǀůŚƳ�ƹŵ�Źŵ�ƱƺǀſŚţƺƯ�ŵƺūƹ�ÐÍÕ���ƹ�ÕÒÔ��ǇŚưŤůř�ƾƯ���ƲǀºǀƘţ�ƹ�ŶƷŵ�ƂƿřżƟř�ƭƺƿźŤĩŚŝƺĪƿŚƯ�ŢƳƺƠƗ�źŝřźŝ�Źŵ�řŹ�ŵřźƟř�ŢǀſŚƀů�ŶƳřƺţ

ƾƯ�ƾůřƺƳ�Ʋƿř�ĚǀţƺƳĥ�ŵźǀĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ǈŤŝř�ƽǇŚŝ�ĨƀƿŹ�Śŝ�ŵřźƟř�ƾƿŚſŚƴƃ�Źŵ�ŶƳřƺţ���
ƽŶǀƬĩ�ƱŚĭĥřƹ��ƪſ�ƽƺƿŹƾƬě���ƮƀǀƟźƯƵŶƴƷŵ�ŻƹźĪƳ�ŹƺŤĩŚƟ���ƽƽŹƺƯƺţ���

��
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Ò�Ư�ŽŚƴƃŹŚĩ�ǀŝƹźĪǀĥƺƫƺƽŚƯŻō��ƿŹƺƄĩ�ƪſ�žƳřźƟŹ�ƵŚĮƄƽƤŰţ�żĩźƯ��ǀŚƯ�šŚƤƿźŤĩŚŝƺĪƿőƺƫƺƽ��
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Ô�Ź�ƆƈŴţ�ơƺƟ�ƿĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ŵŚŤſř��ƶƾƸƃ�ǀŤƄƸŝ�ŶƾƹĦě��ƵŶĪƄƷ�ƽŝ�ƹ�ƪſ�ǀŹŚưƽ�ŚƷƽŹ�ƿƺƽ��
Õ��ƳƺƠƗ�ƆƈŴţ�ơƺƟƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ŵŚŤſř��ƩŚƠƏř�ƾƸƃ�ǀŤƄƸŝ�ŶƾƵŶĪƄƷƹĦě���ƽŝ�ƹ�ƪſ�ǀŹŚưƽ�ŚƷƽŹ�ƿƺƽ��
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�ƶƯŶƤƯ��
�����ƪſ�Ź�ƿƺƽ�ƿĪƾ��ŝ�Żř�ǀŹŚưƽ�ŚƷƽ�Śƃ�ƿ�ƳƺƠƗ�Ɩƾ���ƫŚſ�ƹ�Ƶŵƺŝ�ǀ�ƶƳŚ

��Ư�ƹ�īźƯ�ƪƯŚƗǀŝ�źǀ�Żř�ƂƶſƯ�ǀƬǀ���ºƯ�ƱŚºƸū�Źŵ�źºƠƳ�Ʊƺƾ��ŶºƃŚŝ��
�ř�ƪƯŚƗƿƴĩ�ŵŚŬƵŶƴ�ƽř�ƿŝ�ƲǀŹŚưƽ���ºſŚŝǀƬƾ�ºſř�ǀ����ƭŚºƳ�ƶºŝ�ŢƀºƟ�Ŷ

ŚƯƿĪźŤĩŚŝƺƿ�ŻƺƬĩźŝƺţ�ƭƺƿ��ºƯ�žƾ��ŶºƃŚŝ��çƹæ�������ŵƹŶºů�Źŵ��ºƿ�Ĩ
�Ƙưū�ƭƺſǀ���ř�Śŝ�ƱŚƸū�Ţ�ºƿ��źŤĩŚºŝ�Ʋƽ����ƹ�ŶƴŤƀºƷ�Ƶŵƺºƫō��ºƫƾ�ƎºƤƟ��� �

ê�Śţ�æåŶƇŹŵ���Żřřƿ�������ǈŤŞƯ�ƩŚƘƟ�ƪſ�ƶŝ�ŵřźƟř�ƲƯƾ�ŶƳƺƃ��æ���řƿ�Ʋ
ŝǀŹŚưƽ�ƬƗ�ƾ���řźºūř�ƮƛŹƽ��ƶºƯŚƳźŝ���ŚºƷƽ��ºƫźŤƴĩ�ƾ�����ƹŵ�Źŵ�ƵŵźŤƀºĭ�

ƶƷŵ��ƽ����ƱŚƴĤưƷ��ƶŤƃŸĭ�ƿĪƾ��ŝ�Żř�ǀ�ŹŚºưƽ��ŚºƷƽ��ƳƺºƠƗ�ƾ���źºƐųźě�
�Ư�śƺƀŰƯƾ���ƹ�ƶŝ�ŵƺƃƿ�ř�ƵĦƿ�����ƺſ�ƁźŤƀĭ�ƹ�ŹƺƸƓ�Śŝ�ƶĪƴƿƶ��ŚºƷƽ�

���ƳřźĮƳ��ƹŹřŵ�ƶŝ�ƭƹŚƤƯƾ�ŚƷƽ�Ŷū�ƿŶƽ�����ƳŚºƸū�ŮƐſ�Źŵ�řŹ�ƾ�ř�ƿ��ŵŚºŬ
�Ţſř�Ƶŵźĩ��æ���ſŹźŝƾ���Ư�ƱŚƄƳ�ŚƷƾ���ſŚƀů�ƶĩ�ŶƷŵǀ���ř�ƶºŝ�Ţ�ºƿ�Ʋ

ŝǀŹŚưƽ��Ư�Źŵ�ǀ�Ƶŵƺŝ�šƹŚƠŤƯ�ƞƬŤŴƯ�ŵřźƟř�ƱŚ���ŵźºƟ�źºƷ�ƽ��Źŵ�ƶºĩ�
�ř�ƉźƘƯƿ�źŤĩŚŝ�Ʋƽ�ĭŹřźƣ�ǀŵź��ľŚƯƹżƫ�������ºưƳ�ǈŤºŞƯ�ƪſ�ƶŝ�ƾ����ƹ�ŵƺºƃ

Ťůƾ���ſ�ƹ�ƵŹƹŵ�ǀ�ŝ�źǀŹŚưƽ�Ƴ�ǀ��Ư�Źŵ�żǀ�������šƹŚºƠŤƯ�ƞºƬŤŴƯ�ŵřźºƟř�ƱŚ
Ưƾ�ŶƃŚŝ��řƿ�šƹŚƠţ�Ʋ��Ư�ŚƷƾ���ŶƳřƺţƳƃŚƾ��ŹƺŤĩŚƟ�Żř���ŚºƷƽ�Ư�ǀ���ƹ�ƱŚºŝż

�ſŚƀů�ŚƇƺƈųǀ�ŤƳĥ�ŢǀĪƾ����ř�ƶŝ�ƞƬŤŴƯ�ŵřźƟř�ƿ�ŝ�ƲǀŹŚưƽ��ŶºƃŚŝ��
�éƹè���řƿƴưƾ�ƫƺƬºſ�ƾ�[Cell Mediated Immunity (CMI)]�
ƿ�ƳŚĪƯ�Ĩ�ºǀ��ƗŚºƟŵ�Ʈƀƾ�ƬƗ��ºǀ�Ư�ƶǀ�śƹźºĪ��ŚºƷƾƿ����Ţºſř���ƱƹŹŵ�ƶºĩ
ŝǀƶƳŚĮ���ŚƷŹřƺų��ƹƿ�ŵ�Śƿ��źĮƩƺƬſ����ŌŚƤŝ�ŚƷƿƶŤƟŚ�ŶƳř�ƹ��ƳŚĪƯǀ�ƬƇř�Ʈƀƾ�

ƗŚƟŵƾ�����ŝ�Śŝ�ƶƬŝŚƤƯ�Źŵ�ƱŶŝ�ǀŹŚưƽ��Ư�ƪſ�ƾ��ŶºƃŚŝ��ê����ƩƺƬºſ���ƽŚºƷ� �
T��řƺƴƗ�ƶŝ��Ʊ�ƬƇř�Ōřżūřƾ�ř�ƿƴưƾ��ƫƺƬºſ�ƾ�����Ťưƀºƣ�ƶºĩ�ŶƴŤƀºƷ�ƾ�Żř�

���Śºſ�Ůºƃźţ�Śºŝ�řŹ�ŵƺų�ƂƤƳƿŚĩƺŤƿƲ����ºƯ�ƩŚºưƗř�ŚºƷƾ���Ŷºƴƴĩ�ë�� 
ŚſƿŚĩƺŤƿƲ���ōźƟ�Źŵ�ŚƷƿ���Ư�ƕŚºƟŵ�Ŷƴǀ�ƳŚºŝżƾ�����ŢºƳƺƠƗ�źºŝřźŝ�Źŵ���ŚºƷƽ�
ŚƯƿźŤĩŚŝƺĪƿƩŚ��řŹřŵƽ��ƄºƤƳ�ƾ��ŹƺºŰƯ�ƽ��ŶƴŤƀºƷ��ìƹè����Ư�Źŵ��ºǀ�ƱŚ� �
řººƿŚººſ�ƲƿŚĩƺŤƿƲ�ŚººƷ����ƵŶººƴƷŵ�ŻƹźººƨƳ�ŹƺŤƧŚººƟ�ƽŹƺººƯƺţ�ƽ� �

[Tumor Necrosis Factor-alpha (TNF-á)]�řŹřŵƽƄƤƳ�ƾ�
��Ŷƴģ�ƹ�ƶŤƀūźŝ��Źŵ�ƶƳŚĭōźƟ�ƿŚƷŶƴƽƗŚƟŵ�ƾƂƴĩřƹ�ƹ��ŚƷƽ�ºſō�ǀ�Ŝ

ŤųŚƴƃƾźŝřźŝ�Źŵ�ƪſ�[Tuberculosis (TB)] �Ưƾ�ŶƃŚŝ��íƹè���
TNF-á���Żřƿ��řŹřŵ�ƝźƏ�Ĩƽ�ƿ��Ɣƴţ�ƂƤƳ�ĨǀƮ�ĭŶƴƴĩƾ�Ƶŵƺŝ���Źŵ�
ŹŚĪưƷƽ�ŵżƳ�ƿ���Śŝ�ĨȖIFN-���������ŚºƷĥŚƟƹźĩŚƯ�ƱŶºƃ�ƩŚºƘƟ�ŜºūƺƯ

��ƵŶƃ�îƹè�������ě�ƹ�źĭŻŚƛō�ƱřƺƴƗ�ƶŝǀ�ƵŶƳźŝ�Ƃ��ƽ�Ƃƴĩřƹ��ŚƷƽ�ě�ǀ�Ƃ
ŝŚƸŤƫřƾ��Response�Pro-Inflammatory��������ŹŚƄºƟ�ŢºŰţ�Źŵ�

�ŝ�ƱŵřŵŹřźƣǀŹŚưƽ�����ŚƯ�źŝřźŝ�Źŵ�ŢƯƹŚƤƯ�ƹ�ƿźŤĩŚŝƺĪƿ�ř�ƭƺƿŚƠƽ��ƂƤƳ�
Ưƾ�ŚưƳƿŶ��æå����ƟźƏ�Żřƾ�ŵ�ƿ��źĮřżƟřƿ��ºŝ�Ƃǀ�����Ŷºů�Żř�ƂTNF-á�

��ŜūƺƯƿĨ�źſƽ�ţř�ƣŚƠ������ƍźºƠƯ�ƞƘºƋ�ƹ�Ŝţ�ŶƴƳŚƯ�ƶŤſřƺųŚƳ�šŚ
�Ƴ�ƹǀ�ſō�żǀŜ�ŚƷƽ�ŤƟŚŝƾ�Ư�ƾ����řźºŝ�ƶĩ�ŵƺƃƽ����ŻŚºſ�ŵƹŶºŰƯ�ƽ�ř��ºƿ�Ʋ

�ſō�šřźŧřǀŜ��Ɣƴţ��ƱŚſŹǀ�ŝ�Ʈǀ���Ʊĥ�ƱŚTNF-á�������ŵƺºų�šŹƺºƇ�ƶºŝ
ƔƴţǀººưƾººƠƴƯ�ƾ��Down-Regulated�ººƯ�šŹƺººƇ�ƾ�Ÿººěƿŵź��

ƴĤưƷǀ�Śſ�ƲƿŚĩƺŤƿƲ�ŚƷƽ��ŝŚƸŤƫřŶºƋ�ƾ��Anti-Inflammatory��
ř�ƂƷŚĩ�ŹŵƿŻ�šřźŧř�ƲƿƱŚ�ŹŚŝ ŶƳźŧƺƯ��æå���ř�ƶūƺţ�Śŝ�ƩŚůƿ��ƶºĪƴ

ŚſƿŚĩƺŤƿƲ���ōźƟ�Źŵ�ŚƷƿ������Śºŝ�ƶºƬŝŚƤƯ�ŶƴTB��ƄºƤƳ�ƾ��ŹƺºŰƯ�ƽ��ŻŚºŝ�ƽ�
Ưƾ��Ɯţ��Ŷƴƴĩǀǀ�ŤƳĥ�šřźǀĪƾ��ůřƺƳ�Źŵ�ƾ��ƵŶºƴƴĩŶĩ���ƽ��Śºſ�ƿŚĩƺŤƿƲ���ŚºƷ
Ưƾ���řŹŚĩ�źŝ�ŶƳřƺţƾƿ��ƬŝŚƣ�ƹ�ǀ�ŲſŚě�Ţ�ŚƷƽ�ř�ƿƴưƾ�����ŢºƳƺƠƗ�źŝřźŝ�Źŵ�
ŧŚţǀ�ŶººƃŚŝ�ŹřŸººĭź�ææƹ�è���ººſŚţƺƯǀƱƺ�ŚººƷƽţƺŘƬĩƺƳ�Ĩººţ�ººǀŶƽ�

[Single Nucleotide Polymorphisms (SNP)]��Żř
ƶŤųŚƴƃ��ƵŶƃ�źţƿ�Ɯţ�Ʋǀǀ�ŤƳĥ�šřźǀĪƾ�Ư�ƾ�����ºƳřƹřźƟ�Śŝ�ƹ�ŶƴƃŚŝƾ��Ʀºƿ�

�źººƷ�Źŵ�ŵŹƺººƯbpæååå��ƩƺººƏ�ŹŵººƯ�űŹ�ƭƺººƳĥƾ�ŶººƴƷŵ��æç���� �
ƱĥTNF-á ƹŻŚŝ�Źŵ�ƽ�ƵŹŚưƃ�ƭƹŻƺƯƹźĩ�ƵŚţƺĩ�ëŝ�ǀ��Žƺºĩƺƫ�Ʋ
Ƴĥƾ�MHC���ŽǈĩI���ƹIII�źƣ���������ºƬĩ�ŹƺºƏ�ƶºŝ�ƶºĩ�ŵŹřŵ�Źřƾ��ºƿ�Ĩ

ƶƤƐƴƯ��ƽ�Ƭě�ƾ�ƟźƯǀ�Ư�Ĩƾ���ŶƃŚŝ�æè��ƹë����řƿ�ſŚţƺƯ�ƲǀƱƺ����ƲºĪưƯ�ŚƷ
Ţſř��ƹŹ�źŝ�ƽ��ƫŚƘƟ�šŹŶƣ�ǀ�ůŚƳ�Ţǀƶ��ƽ��ŧŚţ�źţƺƯƹźě�ǀ���ŶƴºƃŚŝ�ŹřŸĭź
��ƹƿ��Ɯţ�ŜŞſ�Śǀǀ��ŚƌƟ�ƪĪƃ�źƾƿ�DNA���ƹ�mRNA��ŶƳƺºƃ���æé���

��ř�Żř�ƝŶƷƿ����ºſŹźŝ�ƶºƘƫŚƐƯ�Ʋƾ��ºƳřƹřźƟ�ƾ��ƪºƫō���ŚºƷƽ����Ʊĥ�ƞºƬŤŴƯ�
TNF-á���ůŚƳ�Ūƴě�Źŵǀƶ��ƽ�ÏÐÕ����ÏÑÑ����ÐÍÕ����ÕÒÔ����ƹ�ÕÓÐ��

�ŝ�Źŵǀ�Ƙưū�Ʋǀř�ŢƿƳřźƾŞţŹř�ƹ�ŝ�Śŝ�Ʊō�ƍŚǀŹŚưƽŹ�ƪſ��ºƿƺƽ����Ƶŵƺºŝ
Ţſř���

��
ſŹźŝ�ƁƹŹƾ���

�����řººººƿŵŹƺººººƯ�šŹƺººººƇ�ƶººººŝ�ƶººººƫŚƐƯ�Ʋƽ�óŶƷŚººººƃ�ƽ� �
(case-control study)�Ə�Źŵƾ�ƿĨ��ƩŚºſ�źƸºƃ�Żř�ƿ��ƩŚºſ�Źƺ

æèíëźƸººººƃ�Śººººţ�ƿ�ƩŚººººſ�ŹƺæèíìƤŰţ�żººººĩźƯ�Źŵǀ�šŚººººƤ
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ŚƯƿźŤĩŚŝƺĪƿĥƺƫƺƽ����ŢºƟźĭ�ƭŚºŬƳř���ëå�ŝ�ǀ�ŹŚºư����ŴƄºţ�Śºŝ�ƶºĩ�ǀ�Ɔ
ƘƐƣƾ��Ź�ƪſ�ƿƺƽ����Śŝưſřǀ�ź�ŢƄĩ�ƹŢŞŨƯ�Źŵ��ƂŴŝ�ŚƷƽ��ƪºſ�
ŝǀ�ƀƯ�ƱŚŤſŹŚưǀ�ŹƺƄƳřŵ�Ůƽ�źŤƀŝ�ƽ����ŶºƳŵƺŝ�ƵŶºƃ��������Ÿºųř�Żř�žºě�

ŚƋŹƿ�ƶƯŚƳ�Ţ��ƽ�ŞŤĩ�ƾ���ŵŹƺƯ�ƶƘƫŚƐƯ��ŶƴŤƟźĭ�Źřźƣ�������Ƶƹźºĭ�ƱřƺƴƗ�ƶŝ�
�Ƴ�ŶƷŚƃ�ºǀżëå��������ƺŬƄºƳřŵ�ƹ�ƱŚºƴĩŹŚĩ�Żř�źºƠƳ�ƿ���ƤŰţ�żºĩźƯ�ƱŚǀ��šŚºƤ

ŚƯƿźŤĩŚŝƺĪƿĥƺƫƺƽ��ŚƯŻō�ƹ�ƿ���ŹƺƄĩ�ƪſ�žƳřźƟŹ�ƵŚĮƄƽ���śŚºŴŤƳř�
����ƶƤŝŚſ�ƶƳƺĭźƷ�ŶƣŚƟ�ƶĩ�ŶƳŶƃ��ƽ�Ťŝř���ŝ�ƶŝ�ǈǀ�ŹŚºưƽ�����ŢºƳƺƠƗ��ƪºſ�

HIV�ŝ��ǀŹŚưƽ�ŚƷƽ�řƺţř�ƿ��ųŶºŝ�ƹ�Ʋưǀưƾ����ŶºƳŵƺŝ�ŚºƷ�ƶºƧ��Żř�žºě�
ŚƘƯƿƶººƴ�ƽŚººƋŹ�Ÿººųř�ƹ�Ĩººƃżě�ƿŶƳŶººƃ�ƶººƘƫŚƐƯ�ŵŹřƹ�ƶººƯŚƳ�Ţ�� �

DNA�ƯƺƳĥ�ƾ��Ơƴƫ�Żř�ſƺǀŢ�ŚƷƽ��ŰƯ�Ʊƺų�ǀƐƾ��ƶºŝ������ƪºƴƟ�ƁƹŹ���
��ƭźƟƹźƬĩ��ř�ƿƯōƹżǀ���ŵźĭ�ũřźŴŤſř�ƪĪƫř�ƪƿ��Ŷ�æê���ţƺƳĥ�ºǀ���źºƷ�Ě

ººƿººƬě�Żř�Ĩƾ�ƮƀººǀƟźƯ�ŚººƷƽƯ�Źŵ�ŵƺººūƺƯ�ƶººƤƐƴ�ƽƱĥ�źţƺººƯƹźě�� �
TNF-á�������ſŹźŝ�ŵŹƺƯ�ƶƬůźƯ�ƶŝ�ƶƬůźƯ�šŹƺƇ�ƶŝ�ƾ��ŢƟźĭ�Źřźƣ���

ſŹźŝƾƬě�ƾ�ƮƀǀƟźƯůŚƳ�ǀƶ�èåí�řźě�ŢƠū�Żř�ƵŵŚƠŤſř�Śŝ�řŶŤŝř�ƿźư��
��

5′-AGG CAA TAG GTT TTG AGG GCC AT-3′��
5′-TCC TCC CTG CTC CGA TTC CG-3′��PCR�

ŵźĭ�ƭŚººŬƳřººƿƶººƘƐƣ�ƹ�Ŷ�ƽŨĪţ�ººǀ�źƿƶººŤƟŚ��żººƳō�źººŧř�ŢººŰţ�ƿƮ� �

Nco I��ŢºƟźĭŹřźƣ���ºƴĤưƷǀ�řźºŝ�Ʋƽ�ºſŹźŝ�ƾ�ºƬě�ƾ��ƮƀºǀƟźƯ�Źŵ�
ůřƺºººƳƾ�çèí��ƹ�çéé����řźě�ŢºººƠū�Żř�ƵŵŚƠŤºººſř�Śºººŝƿźºººư� �

��

5'-CCT CAA GGA CTC AGC TTT CTG -3'��� �
5'-ACA CTC CCC ATC CTC CCA GATC-3'�ůŚƳ�ºǀƶ�ƽ�

��ŨĪţ�źƔƳ�ŵŹƺƯ�ºǀ���Ƶŵřŵ�ź�Ŷºƃ���ƶºƘƐƣ���ƽ���������źºŧř�ŢºŰţ�ƵŶºƯō�ŢºſŶŝ�
żƳōƿƮ�ŚƷƽ�������řźºŝ�ƶĩ�ŢƟźĭ�Źřźƣ�ƵŶƴƷŵ�Ɓźŝ�ƽ�ůŚƳ�ºǀƶ��ƽ�ÏÐÕ���Żř�
żƳōƿ�ƮBgl II��řźºŝ�ƹƽůŚƳ��ºǀ�ƶçéé��żºƳō�Żř�ƿ�ƮBsaj I���ƵŵŚƠŤºſř
ŵźĭººƿŶ��ƶººƯřŵř�Źŵ�ººƬě�ƾ�ƮƀººǀƟźƯůřƺººƳ�ƾ�íêì�ƹ��íëè���ŵŹƺººƯ
ſŹźŝƾŹřźƣ��ŶƴŤƟźĭţźţ�ƶŝ�ƶĩ�ǀřźě�ŢƠū�Żř�ƵŵŚƠŤſř�Śŝ�ŜƿŚƷźưƽ���

��

5'-GGC TCT GAG GAA TGG GTT AC-3'���5'-

CCT CTA CAT GGC CCT GTC TAC-3'�ƹ�5'-

GGC TCT GAG GAA TGG GTT AC-3'��� �
5'-CTA CAT GGC CCT GTC TTC GTT ACG-3'���

PCR��ŢºƟźĭ�ƭŚŬƳř���żºƳō�źºŧř�ŢºŰţ�ƿ�ƮTai I�Źřźºƣ���Ŷºƃ�Ƶŵřŵ��
ƶƯŚƳźŝ�ŚƷƽ�PCR�ƶĩ������ƵŚĮŤºſŵ�Żř�ƵŵŚƠŤºſř�Śŝ��Corbett���ŢųŚºſ�

�ƫřźŤſř�ŹƺƄĩǀ��ŨĪţ�ŢƸū�Śǀ�������ƵŵŚƠŤºſř�ơƺºƟ�šŚƘƐƣ�źŵźĭ�ºƿŶ����ƶºŝ�
�ƵŹŚưƃ�ƩƹŶū�Źŵ�ũŹŶƴƯ�ŭźƃæƯ�ƾ�ŚŝŶƃ����

��
�ƩƹŶūæ�ƶƯŚƳźŝ���ƽŚƷPCRŢſř�ƵŶƃ�ƵŵŚƠŤſř�ƶǀůŚƳ�źƷ�źǀŨĪţ�ƽřźŝ�ƶĩ����

��

TNF -863 TNF -857 TNF -308 TNF -238/-244 

îé�ƶūŹŵ�éƶƤǀƣŵ���æ�Źƹŵ  îê�ƶūŹŵ�éƶƤǀƣŵ���æ�Źƹŵ  îé�ƶūŹŵ�éƶƤǀƣŵ���æ�Źƹŵ  îé�ƶūŹŵ�èƶƤǀƣŵ���æ�Źƹŵ  
îé�ƶūŹŵ�éêƶǀƳŚŧ���îê�ƶūŹŵ�éåƶǀƳŚŧ���îéūŹŵ��ƶæƶƤǀƣŵ���îé�ƶūŹŵ�éåƶǀƳŚŧ���
êí�ƶūŹŵ�éêƶǀƳŚŧ���ê�êë�ƶūŹŵéåƶǀƳŚŧ��êë�ƶūŹŵ�æƶƤǀƣŵ���êè�ƶūŹŵ�éåƶǀƳŚŧ���
ìç�ƶūŹŵ�æƶƤǀƣŵ���

èå�Źƹŵ  
ìç�ƶūŹŵ�êêƶǀƳŚŧ���

èå�Źƹŵ  
ìç�ƶūŹŵ�æƶƤǀƣŵ���

èå�Źƹŵ  
ìç�ƶūŹŵ�êêƶǀţŚŧ���

èê�Źƹŵ  

ìç�ƶūŹŵëƶƤǀƣŵ���æ�Źƹŵ  ìç�ƶūŹŵëƶƤǀƣŵ���æ�Źƹŵ  ìç�ƶūŹŵæåƶƤǀƣŵ���æ�Źƹŵ  ìç�ƶūŹŵëƶƤǀƣŵ���æŹƹŵ�  
��

����Ɓźºººŝ�ƽƺºººĮƫř�ƵŶƷŚƄºººƯ�ƹ�ƮƿżºººƳō�źºººŧř�ƾºººſŹźŝ�ƽřźºººŝ� �
ƶƳƺưƳ�������ƽƹŹ�źŝ�ƵŶƃ�ƮƌƷ�ƽŚƷ��ŻŹƺƟƹźŤĪƫř�����ŶºǀƯō�ƪƿźĩř�ƾƬě�Ʃĥ

íŶºººƇŹŵ��(Polyacrylamide Gel Electrophoresis)�� �

���������������ŶºƳŶƿŵźĭ�ƽżºǀƯō�ĬºƳŹ�ƵźºƤƳ�šřźºŤǀƳ�ƁƹŹ�ƶŝ�ƹ�ŶƳŶƃ�Ƶŵźŝ��� �
�������������źǀƀºƠţ�ƵŶºƯō�ŢºſŶŝ�šŚºƘƐƣ�ƩƺºƏ�ƹ�ŵřŶƘţ�ŽŚſř�źŝ��ƵŶºƃ��

�ƆŴƄƯ�ƶǀůŚƳ�źƷ�ĚǀţƺƳĥŶƿŵźĭ���ƵŹŚưƃ�ƩƹŶūç�� 

��
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�ƩƹŶūç� ƵƺŰƳ�ƽ�ƁƹŹ�ƶŝ�ƶǀůŚƳ�źƷ�ĬƴǀĜǀţƺƳĥ�ŪƿŚŤƳ�źǀƀƠţ�PCR-RFLP��
��

ŢǀƘƣƺƯ  ƱƺǀſŚţƺƯ ƩƺƈŰƯ�ƵŻřŶƳř 
�PCR 

ƵŶƴƴƧ�ŵƹŶŰƯ�ƮƿżƳō ƮƌƷ�ƽƺĮƫř 

çèí�  G→A ÏÐÖ bp Bgl II G ( ÏÐÖ bp )                    A ( ÏÎÓ�ÏÐ bp ) 
çéé�  G→A ÏÐÖ bp Bsaj I G (æëî�ìí bp )                A ( çèî ) 
èåí�  G→A æåì bp Nco I G ( ÕÔ�ÏÍ bp )                 A ( æåì bp ) 
íêì�  C→T æçì bp Tai I C (ÎÍÖ�ÎÕ bp )                 T ( ÎÏÔ bp ) 
íëè�  C→A æçë bp Tai I C ( ÎÏÓ bp )                   A ( æåê�çæ bp ) 

 

�ƩƹŶūè��ƪƫō�ƾƳřƹřźƟ�ƖƿŻƺţ�ĚǀţƺƳĥ�ƹ�ŚƷ�ƩźŤƴĩ�ƹ�ŹŚưǀŝ�Ƶƹźĭ�ƹŵ�Ʋǀŝ�ƞƬŤŴƯ�ƽŚƷ��

ŶƷŚƃ ŵŹƺƯ ĚǀţƺƳĥ ŶƷŚƃ ŵŹƺƯ ƪƫō ƮƀǀƟźƯ�ƾƬě P-value 

N ŶƇŹŵ êë ŶƇŹŵ  N ŶƇŹŵ N ŶƇŹŵ   

êì îê é è�îè  GG ææì ê�îì  ææë ì�îë  G 

è ê  ì�ë  GA è ê�ç  é è�è  A çíé�å  

å å æåå å AA      

TNF-238 

ëå æåå å æåå GG æçå æåå æçå æåå G 

å å å å GA - å � å A - 

å å éê å AA      

TNF-244 

êê ë�îæ  æê ìê GG ææê í�îê  æåê ê�íì  G 

ê é�í  å çê GA ê ç�é  æê ê�æç  A åçè�å  
å å èê å AA      

TNF-308 

éê ìê çæ è�êí  CC ææë ì�îë  îæ ì�ìê  C 

æê æê é èê CT é è�è  çî è�çé  T ååå�å  
å å éê ì�ë  TT      

TNF-857 

éæ è�ëí  æé ìê CC æåæ ç�íé  æåé ë�íë  C 

æî ì�èæ  æ é�çé  CA æî í�æê  æë é�æè  A 
TNF-863 ëëæ�å  

å å AA ë�å       

��

żŬţƿ��ƬŰţ�ƹ�ƶǀ��ƪ�����Żř�ƵŵŚƠŤſř�Śŝ�ƽŹŚƯōƱƺƯŻō�ŚƷƽ�chi-square��ƹ
Ɵǀ��Ÿě�ƭŚŬƳř�źƄƿŢƟź��ƱƺƯŻō�����ŮƐſ�Źŵ�ŚƷê�ŶƇŹŵ���Śě�ƹ�ǀƿƲ����Żř�źºţ

ƴƘƯ�Ʊōƾ�ƤƬţ�ŹřŵƾŶƃ����
��
ƿƶŤƟŚ��ŚƷ��

������ƶƘƫŚƐƯ�Źŵ���ƽ���źƋŚů�ÓÍ�ŝ�ǀ��Ź�ƪſ�ƶŝ�ǈŤŞƯ�ŹŚưƿƺƽ�ƹ�ÓÍŵźƟ��
���������ºſŹźŝ�ŵŹƺºƯ�ƩźºŤƴĩ�ƱřƺºƴƗ�ƶŝ�ƮƫŚſƾ����ŶºƴŤƟźĭ�Źřźºƣ���Ư�ºǀĮƳŚǀƲ� �

ſƴƾ��ŝ�Źŵ�ǀ��ƱřŹŚưÍÑ�ÒÍ�������ƩźŤƴĩ�Ƶƹźĭ�Źŵ�ƹ�ƩŚſ�ÔÒ�ÐÕ��ŵƺŝ�ƩŚſ�
�����ƀƴū�ƑŚŰƫ�Żř�Ƶƹźĭ�ƹŵ�ƹǀŤƾ�ƿ�����ŶºƳŵƺŝ�ƵŶºƃ�ƱŚƀºĪ��ŚƤƯ�ºƿƶƀ��ƽ�

Żƺţƿ�ƳřƹřźƟ�Ɩƾ�ƪƫō����ţƺƳĥ�ƹ�ŚƷǀĚ�ŚƷƽ��ŝ�ƞƬŤŴƯ�ǀ��ŝ�Ƶƹźĭ�ƹŵ�Ʋǀ�ŹŚư
����������ƩƹŶºū�Źŵ�ƶºƇǈų�ŹƺƏ�ƶŝ�ƩźŤƴĩ�ƹ���ƵŹŚưºƃÐ�����ƵŶƷŚƄºƯ�ƪºŝŚƣ�

Ţſř��ƳřƹřźƟƾƪƫō���ŚºƷƽ�TNF-238A��TNF-308A��TNF -857T��ƹ�
TNF-863A�����ţźţ�ƶŝ�ƩźŤƴĩ�Ƶƹźĭ�Źŵǀ��ŜÒ�Ï�ŶƇŹŵ����Ï�Ñ��ŶºƇŹŵ���

Ð�ÐŶººƇŹŵ��ƹ�Õ�ÎÒŶººƇŹŵ��ŝ�Ƶƹźººĭ�Źŵ�ƹǀ�ţźţ�ƶººŝ�ŹŚººưººǀŜ� �
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Ð�Ð��Ò�ÎÏ��Ð�ÏÑƹ�Ñ�ÎÐ��ŶººƇŹŵ�ŵƺººŝůŚƳ�Źŵ�ººǀƶ�ƽ�TNF-244�
Ʒǀ�Ɯţ�Ģǀǀźƽ��ŶƄƳ�ƵŶƷŚƄƯ���ŚƤƯ�ƿƶƀ��ƽ�ţƺƳĥ�ºǀ������ƹ�ƩźºŤƴĩ�Ƶƹźºĭ�Ě

ƴƘƯ�šƹŚƠţ�ŶƷŚƃƾ�ŹřŵƽůŚƳ�ƹŵ�Źŵ�řŹ�ǀ�ƶTNF-308�ƹ�TNF -857�

��ƱŚƄƳŵřŵ�ƹ����ůřƺºƳ�Źŵƾ�TNF-238���TNF-244���ƹTNF-863��ºƷǀ�Ģ
��ºƴƘƯ�ƍŚŞţŹřƾ�Źřŵƽ���Ƴ�ŢºſŶŝ�ǀ�ŶºƯŚ���ºƳřƹřźƟƾ�ţƺƳĥ��ºǀ��ĚG/G��Źŵ

ůŚƳǀ��ƶèåí��Źŵ����ŝ�ƹ�ƩźŤƴĩ�Ƶƹźĭǀţźţ�ƶŝ�ŹŚư�ºǀ�Ŝë�îæ�ŶºƇŹŵ�ƹ��
ìê�ŶƇŹŵ�������ºƳřƹřźƟ�ƹ�ŶºƯō�ŢſŶŝ�ƾ�ţƺƳĥ��ºǀ��ĚT/C��ůŚƳ�Źŵ��ºǀƶ��ƽ�
íêì�ŝ�ƹ�ƩźººŤƴĩ�Ƶƹźººĭ�Źŵ�ǀţźţ�ƶººŝ�ŹŚººưººǀ�Ŝæêŵ�ŶººƇŹƹ��èê�

ŶƇŹŵ���ţƺƳĥ�ƹ�ŵƺŝ�ºǀ��ĚT/T��ºƳřƹřźƟƾ�ì�ë��ŶºƇŹŵ������Ƶƹźºĭ�Źŵ�řŹ�
ŝǀ������ƫŚů�Źŵ�ŵřŵ�ƱŚƄƳ�ŵƺų�Żř�ƱřŹŚưƾ���Ƶƹźĭ�Źŵ�ƶĩ��ƩźŤƴĩ���ŵŹƺºƯ�ƽ�

�ŵźĮƳ�ƵŶƷŚƄƯƿŶ��ƴĤưƷǀƲ�Żƺţ�ƿ��ƪºƫō�Ɩ��ŚºƷƽ�ůřƺºƳ�ƾ�ÏÐÕ���ÐÍÕ���
ÕÒÔ��ƹ�ÕÓÐ�Ƙưū�Źŵ�ººǀ�ƮƫŚººſ�Ţŝƺººų�ƶººŝƾŵŹŚººƷ�Ţƀººţ�Śººŝ�ƽ���
ƹƿŶƳŵƺŝ�ƢŞƐƴƯ�īźŞƴ���
��

�ŦŰŝ��
������Ż�ŵřŶƘţ�ºƿŵŚƽ��ºƬě�ƾ��ƮƀºǀƟźƯ���ţƺŘƬĩƺƳ�Ĩºţ��ºǀŶƽ����ƹ�ƱƹŹŵ�Źŵ�

�Ʊĥ�ƝřźººƏřTNF-áŚººſŚƴƃ�ƾƿ��ººƫƹ�Ţººſř�ƵŶººƃ�ƾ�ƵŶººưƗ�
Ƭěƾ�ƮƀǀƟźƯ�ŚƷƽ�ŧŚţ�ǀ��ŝ�źŝ�ŹřŸĭźǀ��Ʊĥ�ƱŚTNF-á�ŚºƸƳō�ƾƿ��ŶƴŤƀºƷ�

��ůŚƳ�Źŵ�ƶĩǀ�������ŶºƳŹřŵ�Źřźƣ�Ʊĥ�źţƺƯƹźě�ƶ�æë���æè�����ƩŚºſ�Źŵ��ŚºƷƽ�
ųřǀź��ŝ�ƍŚŞţŹř�ǀ�ř�Ʋƿ�ůřƺƳ�Ʋƾ��ƀŝ�ƹ�ǀŹŚƽ��ŝ�Żř�ǀ�ŹŚºưƽ����ŚºƷ��Żř��ƶºƬưū
Əǀ�ſƹ�ƞǀƘƾ��ŝ�ŻřǀŹŚưƽ�ŚƷƽ�ƳƺƠƗ�ƾ�ŝ��ǀ�ŹŚºưƽ��ŚºƷƽ��řƺºţř�ƿ��ƹ�Ʋư

ųźŝƾ�ƱŚƏźſ��ŚƷƽ�Śƃ�ƿ��ſŹźŝ�ŵŹƺƯ�Ɩƾ�����ŵŹřƺƯ�Źŵ�ƹ�ƶŤƟźĭ�Źřźƣ�ƽ�
ţŚƏŚŞţŹřƾ��ƯŻ�Źŵ�ǀƶƴ��ƽ��ŝ�šŶƃ�ǀŹŚưƽ��ſŚƀů�ƹ��ǀ��Ţ�ºƿ���ŢºƯƹŚƤƯ�Ś

��ŝ�źŝřźŝ�ŹŵǀŹŚưƽ���ſŹ�šŚŞŧř�ƶŝ�ǀƢƟř�ƹ�Ţſř�ƵŶ�ŚƷƽŶū�ƿŶƽ�Źŵ�řŹ�
ƯŻǀƶƴ��ƽ�ŚſŚƴƃ�ƾƿ�����ĦţřźŤſř�ƹ�ƶƘƯŚū�źƐų�źě�ŵřźƟř�ƽ��ŚºƷƽū�Ŷ�ºƿ�Ŷ

ƳŚƯŹŵƾ����Ţºſř�ƶŤųŚſ�ƲƃƹŹ����æî��æì����ƂƷƹĦºě��ŚºƷƽ��ºƬŞƣ�ƾ�
���ƯŻ�Źŵ�ƶŤƟźĭ�ƭŚŬƳřǀ�ƶºƴ��ƽ����ºƬě�ƍŚºŞţŹř�ƾ�źƯ�ƮƀºǀƟ�TNF-á���ƹ�TB�

�Ƶŵƺŝ�ŵƹŶŰƯ��ƴĤưƷǀ���������ƹŹ�źºŝ�ƵŶºƃ�ƭŚºŬƳř�šŚƘƫŚƐƯ�źŨĩř�Ʋƽ��ƹŵ�
ůŚƳǀƶ��ƽ�èåí����ƹ�çèí���ŶƳŵƺŝ�żĩźưŤƯ����ŚŤƳƿ��Ưō�ŢſŶŝ�Ū�Ƴ�ƵŶǀ��Śţ�ż

ŵƹŶůƽ��Ƶŵƺŝ�šƹŚƠŤƯ��ŶƳř��Ə�ƾ�ƶƘƫŚƐƯ��řƽ���ſ�Źŵ�ƶĩ��ºǀƀǀ���ƭŚºŬƳř�ƪ
�Ŷººƃ�ǇƺƨººſřƂƳřŹŚººĪưƷ�ƹ�ř�ƶººŝ�ººƿŤƳ�ƲǀººſŹ�ƶººŬǀŶŶƳƶººĩ�� �

��ƪƫō-308G/G�TNF�řŹřŵƽ���ŤƐƟŚºŰƯ�ƂƤƳ�ƾ�����źºŝřźŝ�Źŵ�TB��Ţºſř�
�ÏÍ����ƶƘƫŚƐƯ�Źŵ��ƽ�ŵ�ƿźĮƽ���ŤƳřĥŹō�Źŵ�ƶĩ�ǀ�����ºƳřƹřźƟ�Ŷºƃ�ƭŚŬƳř�Ʋƾ� �

��ƪƫō-308A/A�TNF��ŝ�Źŵǀ��ƱřŹŚư�����ƪºſ�ƶºŝ�ǈŤºŞƯ���ŵźĭ�ƁŹřżºĭ��ºƿ�Ŷ
�çæ���ººƴĤưƷǀƲ��Źŵººųźŝƾ�ŻřƳ�šŚººƘƫŚƐƯ�ººǀż�ƪººƫō�Źƺƌººů�� �

-238A�TNF���źĩŹŚƯ�ƱřƺƴƗ�ƶŝƽřźŝ�ƽ�ſŚƀºů�ǀ��ƶºŝ�ŢTB��ŭźºƐƯ�
Ŷººƃ��ÏÏ�ÏÎ����ŹŵŶººƴģƿƳ�ƂƷƹĦººě�ƲººǀƏŚººŞţŹř�żƾººŝ�ǀººƬě�Ʋƾ�

ƮƀººǀƟźƯ�ŚººƷƽ�Ʊĥ�TNF-áŝ�ƹ�ǀŹŚººưƽ�ƪººſ�Ƴ�ƵŶƷŚƄººƯĮŵźººƿŶ� �
�çí�çè���ř�Źŵººƿ��ººƴƘƯ�šƹŚººƠţ�ƶººƘƫŚƐƯ�Ʋƾ�ŹřŵƽůřƺººƳ�Źŵ�ƾ� �

èåí����ƹ�íêì��ŝ�ǀ���ƹŵ�Ʋ���Ƶƹźºĭ���ŝ�ƹ�ƩźºŤƴĩǀ�����ƹ�Ŷºƃ�ƵŶƷŚƄºƯ�ŹŚºư
ƪƫō�ŚƷƽ�TNF-308A�ƹ��TNF-857T��ºƳřƹřźƟƾ�ŝ��ºǀźŤƄƽ����ºŝ�Źŵ�řŹ�ǀ�Ʋ
ǈŤŞƯƿ�����������ºƯ�ƶºĩ�ŶºƳŵƺŝ�řŹřŵ�ƪºſ�ƶºŝ�ƱŚƾ�������ŚƗ�ƱřƺºƴƗ�ƶºŝ�ŶºƳřƺţ��ƪºƯ

��Ư�ŵźƟ�ƵŶƴƴĩŶƘŤƀƯǀ�Źŵ�ƱŚŝż�ǈŤŝř�ƽ��ŝ�ƶŝ�ǀŹŚưƽ����ŶƳƺƃ�ŭźƐƯ�ƪſ��
ƴĤưƷǀ���ºƴƘƯ�ƍŚŞţŹř�Ʋƾ�Źřŵƽ���ůřƺºƳ�Źŵƾ�TNF-238���TNF-244��ƹ

TNF-863��ŝǀ��������ŶƄºƳ�ƵŶƷŚƄºƯ�ƶƘƫŚƐƯ�ŵŹƺƯ�Ƶƹźĭ�ƹŵ�Ʋ���ř�ƶºĩ���ºƿ�Ʋ
ƿ���ųźŝ�Śŝ�ŚƷ�ƶŤƟŚƾ��ƮƷ�šŚƘƫŚƐƯ��Ƴřƺųƾ���ŵŹřŵ��ÏÎ�ÏÍ���ºųźŝ�Śŝ�ƹƾ�
ŵƿ��Ţſř�ƊƣŚƴŤƯ�źĮ��çç�ë���řƿ�šƹŚƠţ�Ʋ�Ʒ��ŚŤƳ�Źŵ�Śƿ��Ū���Żř�ƪºƇŚů

ƂƷƹĦě��ŚºƷƽ����������šƹŚºƠţ�Śºŝ�Ţºſř�ƲºĪưƯ�ƞºƬŤŴƯ���ŚºƷƽ��ŵřĦºƳ�ƽ�
ƘưūǀŢ�ŚƷƽ�ƞƬŤŴƯ��Ƴ�ǀż��������ŹƺºƏ�ƶºŝ�ŶºƃŚŝ�ƎŞţźºƯ�ƽ����ƶºƧ�ŚºŤƳƿ�Ū
ſŹźŝƾ�ŚƷ��ŵřŵ�ƱŚƄƳ��Ţſř�Ƶ��ĭŶƴĩřźě�ƶĩ�ƾ�ř��ºƿ�������ºŝ�Źŵ�ŚºƷ�ƪºƫō�Ʋǀ�Ʋ

��Ƙưū�Źŵ�ƮƫŚºſ�ŵřźºƟř�ºǀ�ŚºƷ�Ţƽ��ŵřĦºƳ�ƞºƬŤŴƯ�ƽ����ŵƹŶºů�Śºţƽ�
�Ư�šƹŚƠŤƯƾ����ŶºƃŚŝ�èè�çî����ř�Źŵ��ºƿ��ºſŹźŝ�Ʋƾ��ůřƺºƳ�ƾ�íêì���ƹ�

íëè���Ƭƫō�ƕƺƴţ�ƾ�ǇŚŝ�ƾƿ����Ƙưū�ŮƐſ�Źŵ�řŹ�ǀŤƾ�������ƶºĩ�ŶºƳŵřŵ�ƱŚƄºƳ�
ƵŵƺŞƳ�ƶūƺţ�ŵŹƺƯ�ƱƺƴĩŚţ�ŶƳř���

��ŹŵƕƺưŬƯ��ţŚƘƫŚƐƯ�ƭŚŬƳřƾ��ř�Żř�ƿ���ƶºƳƺưƳ�ŵřŶºƘţ�Śºŝ�Ţſŵ�Ʋ��ŚºƷƽ�
ŝǀ�Ư�źŤƄƾ����ƶŝ�ŶƳřƺţƿ�ŤƳ�Ĩǀ�ƶºŬ�ĭ�ºǀźƽ���ƹ�ƖƏŚºƣ�����ŚºĪţř�ƪºŝŚƣ�ƾƿ��Źŵ�
ƯŻǀƶƴ��ƽ�ƍŚŞţŹř��Ƭě�ƾ�ƮƀǀƟźƯ�ŚƷƽ�TNF-á����ƹŝǀŹŚưƽ��Ź�ƪſ��ºƿƺƽ�

��ŵŵźºĭ�źŬƴƯ�ƹ�����ŹŚºƴĩ�Źŵ�ŚºƷŹƺŤĩŚƟƽ����ƱƺĭŚºƳƺĭ�ŵƿ�źºĮƽ��ŶºƴƳŚƯ�� �
(Vitamin D Receptor)�VDR�NRAMP1 (Natural 

Resistance-Associated Macrophage Protein-1)��ƶºŝ�
ƟźƘƯƾ�ƿ��ŤƳĥ�źĩŹŚƯ�ĨǀĪƾ�řźŝ�ƽ�ŚſŚƴƃ�ƾƿ���ŵřźƟř��Ź�Śŝƿ��ǇŚºŝ�Ĩƀƽ�
ǈŤŝř�(high Risk)�Ŷƴĩ�Ĩưĩ����

www.SID.ir



Arc
hi

ve
 o

f S
ID

ƮƀǀƟźƯ�ƾƬě��ƽŚƷTNF-áƽƺƿŹ�ƪſ�Źŵ� 

 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÎÔƵŹŚưƃ����ƽÓÔ��ƱŚŤƀŝŚţ�ÕÕ 

50 

ŤƳǀƶŬ�ĭǀźƽ��
�����ŵƺūƹ�ƪƫō�ŚƷƽ�TNF-308A��ƹTNF -857T�Ư�ǇŚưŤůřƾ��ŶºƳřƺţ�

ſŚƀůǀ���������ŚƯ�ŢºƳƺƠƗ�źºŝřźŝ�Źŵ�řŹ�ŵřźºƟř�Ţƿ�źŤĩŚºŝƺĪƿ��řżºƟř�ƭƺƿƂ� �
� �

ŶƷŵ������ºƬƫō�ƕƺºƴţ�ƶŝ�ƶūƺţ�Śŝƾ�ůřƺºƳ�ƾ�ÕÒÔ��ƹ�ÕÓÐ���ŮƐºſ�Źŵ�
ƘưūǀºººŤƾºººſŹźŝ�šŹƹźºººƋ��ƾƵŵźŤƀºººĭ��ř�źºººţºººƿ�ƢƏŚºººƴƯ�Ʋ� �
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Background and Objective: Tuberculosis (TB) caused by Mycobacterium tuberculosis, is an infectious 

disease in human which kills nearly three millions of people annually. Approximately, one - third of the 

world populations are infected with this bacteria and 5 - 10 % of them develop the active form of the disease. 

Individuals are different in susceptibility to TB infection. These differences might be due to the host 

characteristics especially genetic factors. TNF-á as a pro-inflammatory cytokine, play a key role in host 

defense against tuberculosis. Presence of mutation in this gene can influence the effectiveness, performance 

and capability of immune responses against TB infection.�The Aim of this study was to investigate the 

frequency of TNF-á gene polymorphisms and its relation with susceptibility to the pulmonary TB. 

Materials and Methods: Sixty healthy controls and 60 TB patients were enrolled. Genotype of TNF-238, TNF 

-244, TNF-308, TNF -857 and TNF-863 were determined using PCR-RFLP method. The results were analyzed by 

Fisher Exact and ÷ 2 tests using SPSS v.14 and evaluated with Hardy�Weinberg equilibrium.  

Results: The results of this study showed a significant difference in TNF-308 and TNF -857 regions between the 

control and study groups (P < 0.05). 

Conclusion: Presence of mutation in TNF-308 and TNF -857 regions may increase the host susceptibility to 

mycobacterium tuberculosis and genotyping of these regions can be used for screening of the high risk 

individuals.  

 

Key words: Pulmonary Tuberculosis, Polymorphism, TNF- á  

 

www.SID.ir

mailto:saberanoosheh@gmail.com

