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ſōǀŚƾƿ��źƯō�ƹ�ŚěƹŹř��ƿŚĪƽƫŚưƃ�ƾĭ�ƱřƺƴƗ�ƶŝ�ǀƹŹřŵ�ƵŚƾƿ��ƵŵŚƠŤºſř�
ººƯƾ�ŵƺººƃ��î���řººƿººƴƛ�ƵŵŚººƯ�ƲƾººƬě�Żř�ƾ�ƩƺººƴƟ�ŚººƷƽĪţŚººĩ�ǀ��Ʋ
ěřƾ�ĪţŚĩǀ�ěř� �Ʋƾ�ƺƫŚĭ�ĪţŚĩǀ�Ʋ�ěřƾ�ƺƫŚĭ�ĪţŚĩǀƲ�šǇŚĭ��Ư� ŚƷƾ��ŶƴºƃŚŝ��
řƿ�ŗƺƳƹǈƟ�ƲǀŚƷŶ��ŵ�ƹ�ƿ�řżūř�źĮƽ��ĪƄºţ�ǀ����Śºģ�ƵŶºƴƷŵ�ƪƽ����Żř�żŞºſ�

�ŘƟŚĩ�ƶƬưūǀ�ƳŚŘţ��Ʋǀ�ƹ��ƲƿƯŚŤǀƲ���ƳƺěŚſ�ƹ�ŚƷǀƲ��ŚºƷ�����ŵřƺºƯ�ƱřƺºƴƗ�ƶºŝ�
�ŤƳō��śŚƸŤƫřŶƋƾ�ƀĩřǀ���������ƶŤųŚƴºƃ�ƱŚƏźºſŶƋ�ƹ�ƱĥŚºţƺƯ�ŶƋ��ƱřŶ

ƵŶƃ�ŶƳř�������ƫƺƀºƳř�ƶŝ�ŢƯƹŚƤƯ�ŵƺŞƸŝ�Źŵ�ƹ�ǀ��Ʋƹ��Śºĩ�Ʒ��ƣŚºģ�Ƃƾ�Ƴ�ºǀż�
��ŶºƳŹřŵ�ƂƤƳ��æåƹî����řźŝŚºƴŝƿ�ŗƺƳƹǈƟ�Ʋ�ºǀ�������Źŵ�ƂºƤƳ�źºƔƳ�Żř�ŚƷŶ

ŤƯǈſƾ�ƀŝ�ǀ����ƶŤƟźĭ�Źřźƣ�ƶūƺţ�ŵŹƺƯ�ŹŚ��ŶºƳř����������ƂºƤƳ�ƶºŝ�ƶºūƺţ�Śºŝ
ƵŹŚƈƗ�ƝźƈƯ�ƽŚģ�ƽ��żŞºſ�(Camellia Sinensis)���ƂƷŚºĩ�Źŵ

��ƫƺƀƳř�ƶŝ�ŢƯƹŚƤƯǀ����ƀŝ�Ʊŵƺŝ�ƶŤųŚƴƃŚƳ�ƹ�ƲǀŹŚƽ��Ư�Żř�ƳŚĪǀƮƀ��ŚºƷƽ�
ƫƺĪƫƺƯƾ��ƫƺƬſ�ƹ�ƾ�Ʊō��ŚƷ�ř��ƿ�Ưř�Ʋ������ŝ�ƶºĩ�ŵŹřŵ�ŵƺºūƹ�ƱŚĪ�ºųźƾ��Żř�

řƿ�ƳŚĪƯ�ƲǀƮƀ����ƛ�ŹƺƏ�ƶŝ�ŚƷǀźƤŤƀƯǀ���ƹ�Ʈ�ŤƳ�ŹŵǀƶŬ��ƽ�řżƟř�ƿ��Ůƃźţ�Ƃ
���Ưźºſ�ŮƐſ�ƹƾ�ŵō�ƿ�ŤĪƳƺºĜǀ��ŶºƃŚŝ�Ʋ�������ŵƺºŞưĩ�ŢºƬƗ�ƶºŝ���ħŹřŶºƯ�

��ŵƺūƺƯ�ƯŻ�Źŵǀƶƴ�ƽ�ŧŚţǀ�ƵŹŚƈƗ�ź��ƽ�Śģ�ƽ�żŞſ��źŝ���ŵźĭ�Źŵ�ŮƐſƁ�
ŵōƿŚſƺĜƿŤĩƺǀƲ��ŝ�ŚƷƶ�ƹƿƵĦ�ŵō�ƿŤĪƳƺĜǀ���Ʋ��Żř�ƝŶºƷ�ř��ºƿ��ƶºƘƫŚƐƯ�Ʋ�ƽ�

ŝźŬţƾ�Ƙţ�ǀǀŚŞţŹř�Ʋ�ƍ��ƵŹŚƈºƗ�ƝźƈºƯ�ƽ�Śºģ�ƽ����ŮƐºſ�Śºŝ�żŞºſ�
Ưźſƾ�ŵō�ƿŤĪƳƺĜǀ��ƘƋƹ�ƹ�Ʋǀ���ƫƺƀƳř�ƶŝ�ŢƯƹŚƤƯ�ŢǀƲ��Śºţ�ŵƺŝ�����ƭŚºĭ
źŧƺƯƽ��ě�Źŵ�ǀĮƄǀźƽ��ƩźŤƴĩ�ƹ��ƘƋƹ�ǀŢ�����ƫƺƀºƳř�ƶºŝ�ŢƯƹŚƤƯ�ǀ��ƹ�Ʋ

ŵƿ���ŤƳ�Źŵ�ƹ�ŢŝŚǀ��������ŵŚƈºŤƣř�ŹŚºŝ�ƹ�ǈŤºŝř�ŵŹřƺºƯ�ƂƷŚºĩ�ƶºŬƽř��ºƿ�Ʋ
ŝǀŹŚưƽřŵźŝ�ŵƺƃ�ƶŤƃ���
��

ƁƹŹƾſŹźŝ���
�����řƿ�ƂƷƹĦě�Ʋ����ŚƯŻō�ŹŚĩ�ƁƹŹ�ƶŝƾƿ�ƫŚŝ�ǀƴƾ�ƟŵŚƈţ�ƾ�Źƺĩƺſƹŵ��

�ŢƟźĭ�ƭŚŬƳř����ŹŵƕƺưŬƯ�����ŢƄºƷ�ƹ�ƵŚºŬƴě�ŝ�ǀ�ŹŚºư�řŹřŵ�ƽ���ƶƟŚºƋř�
���ƹ�ƱŻƹƿŚ���ơŚģ��çêBMI≥��í����ƹ�ŵźƯêå�ƱŻ������ŵ�ƶºŝ�ǈŤºŞƯƿ��ŢºŝŚ
���ƹŵ�ƕƺƳ��řźƃ�Ŷūřƹ�ƹƿ���ƟŵŚƈţ�ŹƺƏ�ƶŝ�Ǝƾ��ŝ�Żřǀ�ŝ�Ʋǀ��ƶƘūřźƯ�ƱřŹŚư
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���ŵ�ƵŚĮƳŚƯŹŵ�ƶŝ�ƵŶƴƴĩƿ�ŝ�ŢŝŚǀ�źƃ�ƱŚŤſŹŚưƿŤƘƾ����ƱřźºƸţ����ƶºƘƫŚƐƯ�Źŵ
�ŶƳŵźĩ�Ţĩźƃ��řźƃƿ���ŵƹŹƹ�Ǝ������ƲŤºƃřŵ�ƶºƘƫŚƐƯ�ƶŝ����ƪºƸģ�ƪƣřŶºů

�Ʋſ�ƩŚſ��ƪƣřŶů���ƩŚſ�ƹŵ��ƶƤŝŚºſ��ƽ�����ŵ�ƶºŝ�ǈŤºŝř�ƿ����ƹŵ�ƕƺºƳ�ŢºŝŚ��
Źŵƿ�ŚƷƹŹřŵ�ŢƟŚƽ�ĩřŹƺų�ƾ����ƹ�Ʊƺų�Ŷƴƣ�ƩźŤƴĩ��ƲŤƃřŶƳ���ƶƤŝŚºſ���ƽ�

��Śſ�ƶŝ�ǈŤŝřƿ�ŝ�źǀŹŚưƽ�ŚƷ����ŝ�ƶƬưū�ŻřǀŹŚưƽ��ŚºƷƽ��ºŞƬƣ�ƾ��ƹźƗ��ºƣƾ��
ŶŞĩƽ�Ƭĩ��ǀƺƽ��ƫƺŝŚŤƯ�ƹ�ǀĨ��ŵƺŝ����ŴƄºţǀŝ�Ɔǀ�ŹŚºưƽŵ�ƿ���źºŝ�ŢºŝŚ

�ƘƯ�ŽŚſřǀŚƷŹŚƽ�řŹř�ƿ����ƺºſ�Żř�ƵŶƃ�ƶƽ�WHO������ŵƺºŝ�ƵŶºƃ�ƭŚºŬƳř��
�ç���ƘƯǀŚƷŹŚƽ���ƪƯŚƃ�ƶƘƫŚƐƯ�ũƹźų���ƲŤºƃřŵ���ĥźºƫō�ƽ����Śºģ�ƶºŝ�ƽ�

�ƵŶƷŚƄƯ��żŞſ��ƽ�ǈƗ�ƿŹƺƳƺŤĩ�Ʈƽ�ƹ�ƿ�Ś�ƭƹżƫŹżţ�ºƿ�ƫƺƀºƳř�Ƣǀ�Ʋ��ƶºŝ
ŝǀ��ƱřŹŚưŵƺŝ�������������ŴƄºţ�ƱŚºƯŻ��ƪºƯŚĩ�šŚƈºŴƄƯ�ŢºŞŧ�Żř�žěǀ�Ɔ
ŝǀŹŚưƽ��ŝ�Ƣŝřƺſ��ǀŹŚưƽ�ŚƷƽ�ƬŞƣ�ƾ��ŚƷƹŹřŵ�ƹ�ƽ�ĩřŹƺų�ƾ���ŚƋŹƿ�Ţ

ƶƯŚƳ�ƽ�ŞŤĩ�ƾ�ţ�ŵŹƺƯ�Śǀƿưĩ�ŶǀƶŤ�ƽ�ơǈųř���Īºƃżě�ƭƺºƬƗ�ƵŚĮƄƳřŵƾ�
��ƱřźƸţ��ƎſƺţƶưƷ��ƽ������ưĪţ�ƶºƘƫŚƐƯ�Źŵ�ƱŚĭŶƴƴĩ�Ţĩźƃ�ºǀ��Ŷºƃ�ƪ��

šŚƈŴƄƯ�źŤƯƺěƹźŤƳō�ƽ��ƵŻřŶƳř�ƪƯŚƃ��ĭǀźƽ���ƱŻƹ������Ţºƣŵ�ŚŝÎÍÍ�
ƭźĭ�����������ƲºſŚŝ�ƹ�źºưĩ�Źƹŵ��Ŷºƣ��������Ţºƣŵ�Śºŝê�å��ŤƳŚºſ�ƾ��źºŤƯ���Źŵ
ƘƋƹǀ�������ƹ�ƂƠĩ�ƱƹŶŝ��Ƃƃƺě�ƪƣřŶů�Śŝ��ŚŤƃŚƳ�Ţ������Żř�ƵŵŚƠŤºſř�Śºŝ�
ƹŻřźţƽ�ŵ�ƿŬǀŤƫŚƾ������ŹřƺºƳ�źºŤƯ�ƹ�ŚĪſ�ƽ����ƪưƘƫřŹƺŤºſŵ�ƢºŞƏ���ŚºƷƽ�

����ŵźºƟ�Ǝſƺţ�ƹ�ŵŹřŶƳŚŤſř���ŵ�ƁŻƺºƯō��ºƿƵŶ������Żř�ŶºƘŝ�ƹ�ƪºŞƣ����ƭŚºŬƳř
ƶƬųřŶƯ��Ŷƃ�ƭŚŬƳř������ţźţ�ƶºŝ�ƲſŚŝ�ƹ�źưƧ�Źƹŵ�ºǀ���Ʋǀºŝ�ƪºŰƯ�Źŵ�Ŝ
ƵŶƳŵ���ƲƸě�ƹ�ƲĮƫ�ƱřƺŴŤſř�ƹ�ŚƷ�źţƿ�ƵŻřŶºƳř�ƲſŚŝ�Ţưƀƣ�Ʋ���ƽźºǀĭ
Ŷƃ��ŚưƳƿƶ�ƽƵŵƺţ��ƽ�ƱŶºŝ��[Body Mass Index (BMI)]��řźºŝƽ�
ƶưƷ��ƽ�ŝǀ�������ƱŻƹ�ƩƺƯźƟ�Żř�ƵŵŚƠŤſř�Śŝ�ƱřŹŚư����ĩ�Ŝƀºů�źŝǀ�ƭźĭƺºƬ��

����Ŷƣ�ŹƹŸŬƯ�źŝ���źŤƯ�Ŝƀů�źŝ���Ŷƃ�ƶŞſŚŰƯ����ºŰƯ�ŢŞƀºƳǀ�Źƹŵ�Ǝ
ƲſŚŝ�ƶŝ�źưĩ� [Waist to Hip Ratio (WHR)]ƿ�ŚƳ�ºǀ��ƶŞºſŚŰƯ�ż

Ŷƃ��������Ƃſźě�ƶƬųřŶƯ�ƭŚŬƳř�Żř�ŶƘŝ�ƹ�ƪŞƣ��ƶƯŚƳ��ŚºƷƽ��ºƿ����ŶºƯō�ŵŚÏÑ�
ƶŤƗŚſ��ƽ��������ƫřƺºŤƯ�ŻƹŹ�ƶºſ�ŢºƸū�ħřŹƺų�ƾ����Ƃºſźě�Ǝºſƺţ����źºĭ
ŻƺƯō�ŵ�Ɓƿ��ƵŶřźŝƽ�ƯŚưţ�ƾ�ŝǀ��ƱřŹŚư����ƵŶºƴƴĩ�ŢĩźƃưĪţ�ºǀ��Ŷºƃ�ƪ��

�ƶºƳƺưƳ�ƽ�Śºģ�ƽ�żŞºſ��(Camellia Sinensis)ţ�Źŵ��ºǀ���ƩŚºſ�ƵŚºƯ�ź
æèíë��ƷǇ�Żř�ǀ�Ɩưū�ƱŚŬ�Źƹōƽ��Ŷºƃ��������ŹŚºŝźƷ�ƂºŴŝ�Ǝºſƺţ�ƹ�ƿ�ƭƺ

ƵŶĪƄƳřŵ��ƽ�ŻŚſƹŹřŵ�ƽ���Īƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾ�Ƹƃ�ǀ��ŤƄºƸŝ�Ŷƾ���Śºŝ�
ƵŹŚưƃ�ƽF.P. � 28 ŚſŚƴƃ�ƾƿŵźĭ�ŢŞŧ�ƹ��ºƿŶ���ƵŹŚƈºƗ�ƽ�ºƬƛ�ǀ�ƒ

ƵŶƃ ģŚƽżŞſ����ŢƔƬƛ�ŚŝÐÍ ŶƇŹŵ��ƸţǀŶƃ�ƶ��ƶưƷ�ƶŝ�ƽ��ŵřźºƟř�
����ƩƺƀĜĩ�ƶƘƫŚƐƯ�Źŵ�ƵŶƴƴĩ�Ţĩźƃ�ŚƷƽ�ƵŹŚƈƗ���ƽ�Ƭƛ�ǀ����ƹ�ƵŶƃ�ƒ�ºƿ�Ś

�ƹŹřŵ�ƶŞƃ���Ŷºƃ�Ƶŵřŵ���ŝǀ�������ƟŵŚƈºţ�ŹƺºƏ�ƶºŝ�ƱřŹŚºưƾ���ƹŵ�ƶºŝ����Ƶƹźºĭ
Źŵƿ�ƵŶƴƴĩ�ŢƟŚ�ƽ�ƵŹŚƈƗ����ƶƬųřŶƯ�Ƶƹźĭ�������ƹŹřŵ�ƶŞºƃ�ƹ���żƫƺƬºſ��
ƀƤţǀ�ŶƳŶƃ�Ʈ�������ƩƺƀºĜĩ�źºƷÒ�Í��ºƯźĭ�ƾ��ƵŹŚƈºƗ��ƽ��Śºģƽ��żŞºſ���
Śůƹƽ�íå�Ư�ǀƬƾ��Ƭě�ƭźĭƾ�����ƹ�ƪºƴƟêå�Ư�ǀ�ºƬƾ����ŘƟŚºĩ�ƭźºĭǀƲ��ŶºƳŵƺŝ���

����šŶƯ�ƶŝ�ƶƬųřŶƯí���Ŷƃ�ƭŚŬƳř�ƶŤƠƷ����ŝ�źƷǀư���ƶƳřŻƹŹ�ŹŚè���ƩƺƀºĜĩ�
ƹŚůƽ���ƵŹŚƈƗ�ƿ���Źŵ�ƹŹřŵ�ƶŞƃ�Śƿ�Ư�ŢƟŚƾ�ŵźĩ���Ə�Źŵ�ƾ���ƭŚŬƳř�šŶƯ�

��ŚƷƹŹřŵ�Żƹŵ�ƶƬųřŶƯƽ�ĩřŹƺų�ƾ���ƭŚºưţ�Źŵ�Ʊƺų�Ŷƴƣ�ƩźŤƴĩ�ŢƸū��
ŝǀ��ƱřŹŚư���ƵŶƴƴĩ�Ţĩźƃ�ŵƺŝ�ŢŝŚŧ��ƩƺƀĜĩ�ŚƷƽ�ƵŹŚƈƗ����ƹŹřŵ�ƶŞƃ�ƹ�

����ƶŤƠƷ�ƹŵ�źƷƿ������ŵřŶƘţ�ƶŝ�ƹ�ŹŚŝ�Ĩ�Ƴ�ŵŹƺƯǀŻŚ��ºŝ�ǀ�ŝ�Ʋǀ��Żƺţ�ƱřŹŚºư�ºƿ�Ɩ
Ưƾ�Ŷƃ�����ƩƺƀĜĩ�ŵřŶƘţ�ƁŹŚưƃ�Śŝ�ŚƷƽ�Śŝ�ƣǀ�������ƶºŤƠƷ�źºƷ�Źŵ�ƵŶƳŚư�ƹ

���ŵŶŬƯ�ƁŹŚưƃ�Śě�Źŵƿƹŵ�ƱŚ�ĮƳƺĮģ�Żř�ƶŤƠƷƾ���ƵŹŚƈºƗ�ƝźƈºƯ�
ưƏř�ƹŹřŵ�ƶŞƃ�ƹǀƯ�ƪƇŚů�ƱŚƴƾ�Ŷƃ���

�������ƶƬųřŶƯ�ƭŚŬƳř�Żř�ŶƘŝ�ƹ�ƪŞƣƶƳƺưƳ�ŚƷƽ�Ƴƺų�ƾ�ŝ�ǀ���ŢƗŚſ�ƲÕ�ºţŚÖ�
�����Żř�žě�ƹ�ŮŞƇÎÍŚţÎÏ�������Ɩºưū�Ʊŵƺºŝ�ŚŤºƃŚƳ�ŢƗŚºſ�Źƹōƽ�Ŷºƃ���

ƶƫƺƫ�ŚƷƽ�ŚƯŻō�ƿ��ŝƺų�ƶŝ�Ƃƾ�źŤƳŚſ�ƿ�ƵŶƃ�ĥƺƠ��ƶƳƺưƳ��ŚƷƽ��Źŵ�ƭźºſ�
ŚººƯŵƽ�ÕÍ�Źŵ�ƶººū�ƽŤƳŚººſ�ƾ�ŹřŶººƸĮƳ�ŵřźººĭƽŶƳŶººƃ��Ƭĩ�ººǀƶ�ƽ�
ŚƯŻōƿ��ŚƯŻō�Źŵ�šŚƄ�ºƿ���ƤŰţ�żºĩźƯ�ƵŚĮƄǀ�����ƫƺŝŚŤƯ�ƹ�ŵŶºƛ�šŚºƤ�ºǀ�Ʈƀ
�EMRC��ŝǀ�źƃ�ƱŚŤſŹŚưƿŤƘƾ�����Ŷºƃ�ƭŚºŬƳř�ƱřźƸţ����ƵŻřŶºƳř��źºǀĭ�ƽ

�ŚŤƃŚƳ�żĩƺƬĭƽ���Śưſǈě��FPG���źţ�ƹƽ�Ƭĭ�ºǀźƀƿ��Ŷ(TG)���ƁƹŹ�Śºŝ��
ƀººĩřǀſřŶǀżƳō�ƱƺƿţŚưººǀĨ, GOD/PAP �HDL-C, LDL-C�
ƤŤƀƯǀ��Ʈ��Ƭĩ�ƁƹŹ�Śŝǀ�żƳō�žƳźƿţŚưǀ������ƭŚºţ�ƩƹźŤƀƬƧ�ƹ�Ĩ(TC)���Śºŝ

�żƳō�ƁƹŹƿţŚưǀ�����ĩ�Żř�ƵŵŚƠŤſř�Śŝ�ƹ�ĨǀŢ�ŚƷƽ�����Ǝºſƺţ�ƹ�žƧƹŶƳřŹ�
ƵŚĮŤººſŵHitachi 902 Ŷººƃ�ƭŚººŬƳř���ººƬĭƺưƷƺ�ƶººƬƿŻƺƨǀƬĭ�Ʋǀŝ

�HbA1C���ƁƹŹ�Śºŝ��High Pressure Liquid Chromatography��HPLC�

�����ƵŚĮŤººſŵ�Żř�ƵŵŚƠŤººſř�Śººŝ�ƹ�Ʊƺººƿ�ƊƿƺººƘţDS5 England�
ƵŻřŶƳř�ĭǀźƽŶƳŶƃ�ƱŚǀŝ�ŶƇŹŵ�šŹƺƇ�ƶŝ�źƿŵŚƤƯ�ƹ�Ŷƃ�� 

�ººŝ�ŢººƯƹŚƤƯƫƺƀººƳř�ƶǀŻŹř�ƁƹŹ�Śººŝ�ƲººƿŝŚƾƷ�ƩŶººƯ�ŻŚŤººſƺư� �
��

�,HOMA-IR�Homeostasis Model Assessment of Insulin Resistance��
ƯŶƃ�ƶŞſŚŰ �ÎÎ���ŵŚƤƯƿ�Ʈĩ�źHOMA-IRſŚƀů�ǀŻ�Ţ�ºƿ��ƶºŝ�ŵŚ



ƵŹŚƈƗ�ƽŵō�ŮƐſ�ƹ�żŞſ�įŚģ�ƿŤĪƳƺĜǀƭźſ�Ʋ 
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ƫƺƀƳřǀ�ƹ�Ʋ�ŵŚƤƯƿ�ǇŚŝ�źƽ�ſŚƀů�Ʊō�ǀƫƺƀƳř�ƶŝ�Ʈĩ�Ţǀ�Ʋ���ŢºƯƹŚƤƯ
�ƫƺƀƳř�ƶŝǀƲ����Ư�ƱŚƄƳ�řŹƾ�ŶƷŵ������ĩřŹƺºų�żĩƺƬĭ�ƪưŰţ�Ţƀţƾ��źºŝ�

������ƱŚƯŻŚºſ�ŵŹřŶƳŚŤſř�ƁƹŹ�ŽŚſř���ƾƳŚºƸū�����Ŷºƃ�ƭŚºŬƳř�ŢºƃřŶƸŝ�
�ÎÏ����ř�Źŵƿ��������ƵŶºƴƴĩ�Ţĩźºƃ�ŵřźºƟř�ƶŝ�ƁƹŹ�Ʋ���ŢºƫŚů�Źŵ����ŚŤºƃŚƳ�
ƯƹŚººů�żĩƺººƬĭ�ŵŹřŶƳŚŤººſř�ƩƺººƬŰƽ�ÔÒŹŵ�żĩƺººƬĭ�Źŵƺººě�ƭźººĭ�� �

ÏÒÍ�ſ�ƾ�ſƾ��ƯŚƃō�śō�ǀƳŶƾ��Ŷƃ�Ƶŵřŵ���ƶƳƺưƳ�ŚƷƽ�Ƴƺų�ƾ����Żř�žºě�
ÎÏÍ�ƣŵ�ǀ�Ɩưū�ƶƤ�Źƹōƽ����������ƵŵŚƠŤºſř�Śºŝ�Śưſǈě�żĩƺƬĭ�ŢƔƬƛ�ƹ�Ŷƃ�

���ƁƹŹ�ŻřGOD/PAP�żƳō�ƁƹŹ�ƹ�ƿţŚưǀĩ�Śŝ�ĨǀŢ��ŚºƷƽ��Ţĩźºƃ�
�ƵŻřŶƳř�žĩƹŶƳřŹ�ĭǀźƽ�Ŷƃ����Ưźſ�ŮƐſƾ�ŵōƿ�ŤĪƳƺºĜǀƲ����ƁƹŹ�Śºŝ�

Ǉřƿřż��ŝƶ�ſƹǀƶƬ��ƽ�ĩ�ǀ��ŢŵōƿĜŤĪƳƺǀ�ƳŚƀƳř�Ʋƾ��ŵō�Ţĩźƃ�ƿ���Ƶźĩ�ƱĥƺĜ
ƩƺŘſ���ſŚƀů�ŚŝǀŢ�Î�ƺƳŚƳ����ƾƬǀƯ�Źŵ�ƭźĭ����ƭźºĭ�ƹ�Ɛºſ�ƫƺƀºƳř�Ůǀ�Ʋ
ŚŤƃŚƳƽ�Ǉř�ƁƹŹ�Śŝ�Śưſǈěƿ�řżĩ�ƹǀŢ� DRG���ŢĩźºƃGMBH�

�ƱŚººưƫōſŚƀººů�Śººŝ�ƹǀŢ�ÔÓ�Î��Ʋǀººŝ�Ŷººůřƹ�ƹźººƨǀƯ�Źŵ�ƾººƬưƫř� �
ƾººƬǀƯ��źººŤǀƫƵŻřŶººƳř�ĭººǀźƽŶººƃ���ŵŚººƤƯƿ�ƵŶººƃ�źººĩŷ�ź�ŚƷřŸººƛ�Źŵ
ƄººſźěƶƯŚƴ�ŚººƷƽ�ººƿ�ŶººƯō�ŵŚçé�ƶŤƗŚººſ�ŚººưƴƷřŹ�Żř�ƵŵŚƠŤººſř�Śººŝƽ�

ƤƯǀŽŚ�ŚƷƽ�ĮƳŚų�ƾ��ÎÏ����ŶŞţ�ƭźĭ�ƶŝƿ�Ŷƃ�ƪ��Ư��ºǀĮƳŚǀ���ƝźƈºƯ�Ʋ
ººƿŻƹŹ�Ĩ�Żř�ƿŚƷŶººƯōŵŚƽ�ÐŶººƃ�ƶŞººſŚŰƯ�ƵŻƹŹ���ŚººŝŻř�ƵŵŚƠŤººſř��
ƭźƳ�ŹřżƟř) FP II �(Food Processor II�ƵŵŚƯ�źƷ��řŸºƛƾƿ��ƵŵŹƺºų�

�ŹřŸĭŶĩ�ƵŶƃƽ�ƵŶƃ���Źŵ�ƿ��řŸƛ�ŵřƺƯ�ŢƟŚƾƿ����ŚƤƯ�Źŵ�ŵźƟ�źƷ�ƿ��Śŝ�ƶƀ
ŵŚƤƯƿ�Ƈƺţ�źǀ�ƵŶƃ�ƶ�ƽ��Ƙţ�ƶƳřŻƹŹ�ǀǀ�Ŷƃ�Ʋ����Ƶŵřŵ�ƂƿŚưƳ�ƽřźŝ����Żř�ŚºƷ

������Ŷƃ�ƵŵŚƠŤſř�ŹŚǀƘƯ�ƝřźŰƳř�ƵřźưƷ�ƶŝ�ƲǀĮƳŚǀƯ�����Ʊŵƺŝ�ƩŚƯźƳŻƺţƿ�Ɩ
Ƭĩººǀƶ�ƽƜŤƯ�ǀŚººƷźƽººſŹźŝ�ŵŹƺººƯ�ƾ�Śººŝ�ƱƺººƯŻō�Ɲƹźĭƺººưƫƺĩ�
ĜſřǀƝƺƳź�ſŹźŝ�ƾŶƃ���ŚŤƳƿř�Ū�ºƿ�ºſŹźŝ�Ʋƾ�ºŝ��ŚƴŨŤºſř�ƶƽ�ºųźŝ�ƾ�
ƜŤƯǀŚƷźƽ���Żƺţ��ƶƘƫŚƐƯ�ŵŹƺƯ�ƿ�Śſ�ƖƿŤƯ�źƜǀ���ƁŹřżºĭ�ƩŚºƯźƳ�řŹ�ŚƷź

ŵƺưƳ��řźŝŚƴŝƿ����Żƺţ�ƱŶƃ�ƩŚƯźƳ�ŢƸū�Ʋƿř�ƖƿƜŤƯ�Ʋǀ��ºě�ƶºĩ��ŚƷźǀ�Ƃ
�ƫŚƳō�ƭŚŬƳř�ƍźƃǀŚƷżƽŝ�ǀƯ�źŤƄƾ�ŹŚĮƫ��ŶƃŚŝƿ�ƮŤ��ƫŚºƳō�ŵŹƺºƯ�ŚƸƳōǀ�ż

�ŢƟźĭ�Źřźƣ��ř��ºƿ�ƜŤƯ�Ʋǀ�������Ưźºſ�ŮƐºſ�ƪƯŚºƃ�ŚºƷźƾ�ŵō�ƿ�ŤĪƳƺºĜǀ��Ʋ
HSCRP��źţ�ƹ�ƽ�Ƭĭ�ºǀźƀƿ���ºƴĤưƷ�ƹ�Ŷǀ���Źŵ�ŮƐºſ�Ʋ�ºƿŤƟŚƾ��ºųźŝ�ƾ�
ŚƷŹƺŤĩŚƟƽ�ŸƜţ�ƿƶ�řƽ�Ư�ƾ�ƃŚŝŶƴ���ƶƀƿŚƤƯ�ƽřźŝ�Ư�ǀĮƳŚǀƲ�Ƶŵřŵ����ŚƷŝǀƲ�

��ƹŵƵƹźĭ��ƱƺƯŻō�Żř��T���ƪƤŤƀƯƹ�����ŚƤƯ�Źŵ�Ƶƹźĭ�źƷ�Źŵ�ƿ�����ƪºŞƣ�Śºŝ�ƶƀ
�����ƱƺƯŻō�Żř�ƶƬųřŶƯ�ŻřT���Ŷƃ�ƵŵŚƠŤſř�ũƹŻ���Źřƹƺĩ�ƱƺƯŻō�Żř��ºƿ�žƳŚ

�ƝŸů�ŢƸū�ŧŚţ�ǀ�����ƵŶºƴƴĩ�ƁƹŶºŴƯ�ƪƯřƺƗ�ź����ŧŚºţ�źºŝ�ǀ���ƝźƈºƯ�ź
���Ưźſ�ŮƐſ�źŝ�ƵŹŚƈƗƾ�ŵō�ƿŤĪƳƺĜǀ����Ŷºƃ�ƵŵŚƠŤºſř�Ʋ�����ƍŚºŞţŹř�ºŝǀ�Ʋ

�ŵō�ŮƐſƿĪƳƺĜŤǀ����ƭźºſ�Ʋƹ��Śºſ�ƿź�ƜŤƯ�ǀ�ŚºƷźƽ����ƶºƘƫŚƐƯ�ŵŹƺºƯ����ƶºŝ�
ţźţǀŜ��ƫŚƳō�Śŝ�ǀżſźĭŹǀ��ƜŤƯ�Ĩţ�Ʊƺǀ��ƜŤƯ�Ŷƴģ�ƹ�ƵźǀſŹźŝ�ŵŹƺƯ�Ƶźƾ�

�ŢƟźĭ�Źřźƣ���Ƭĩ�Źŵ�ǀƶ��ƽ�ƁƹŹ��ŚƷƽ�ŹŚƯō�ƽ������ƵŶºƃ�ƵŵŚƠŤºſř���ŮƐºſ
ƾƴƘƯ��Źŵ�ƽŹřŵåê�å�PŶƃ�ƶŤƟźĭ�źƔƳ�Źŵ����

��
ƿƶŤƟŚ�ŚƷ��

������ƪĩ�Źŵ�êí�ŝǀ���ŵ�ƶŝ�ǈŤŞƯ�ŹŚưƿ�ƬƯ�ŢŝŚǀ����ƹŵ�ƕƺƳ�ŽƺŤ�í����ƹ�ŵźºƯ�
êå�ƱŻ���Ư�ŚŝǀĮƳŚǀ�ƴſ�Ʋƾ�èë�æåtæé�êê������ƶºŝ�ǈŤºŝř�ƱŚƯŻ�šŶƯ�ƹ�
ŵƿ��ŢŝŚíî�ètåê�í����ƶƬųřŶƯ�šŶƯ���Śě�ƶŝ�řŹƿ�ŶƳŶƳŚſŹ�ƱŚ����ƩƹŶºū

��ƵŹŚưƃæ��ŝ�šŚƈŴƄƯ�ǀ�����ř�Źŵ�ƵŶºƴƴĩ�Ţĩźƃ�ƱřŹŚư�ºƿ����řŹ�ƶºƘƫŚƐƯ�Ʋ
�Ư�ƱŚƄƳƾ�ŶƷŵ��Żƺţƿ������ƹ�žƴºū��Ʋſ�ƖBMI�������ƶŝŚƄºƯ�Ƶƹźºĭ�ƹŵ�Źŵ�
Ţſř��ŝǀ�������ƴĤưƷ�ƹ�ƶƘƫŚƐƯ�Źŵ�ƵŶƴƴĩ�Ţĩźƃ�Ƶƹźĭ�ƹŵ�Ʋǀ�ºƷ�Źŵ�Ʋ�ź
��Ƶƹźĭ���Żř�ƪŞƣ�ºƃ����ŚƤƯ�Źŵ�ƶºƬųřŶƯ�ƕƹź�ºƿ��������ºƷ��Ʊō�Żř�ŶºƘŝ�Śºŝ�ƶƀǀ�Ģ

�ƴƘƯ�ƝǈŤųřƾ�Źřŵƽ�����Ŭƴºſ�Ʋţ�šŚƈŴƄƯ�Źŵ�ƾŚƯŻō���ºƿƷŚĮƄƾ�ƹ�
�ŸƜƯ�ŵřƺƯƽ�Źŵ�ƿŤƟŚƾ����ŶƄºƳ�ƵŶƷŚƄºƯ�����Źŵ���ƶºƬųřŶƯ�Ƶƹźºĭ���ŮƐºſ�

Ɯţǀǀšřź ƯƜŤǀŚƷźƽŬƴſ�Ʋţ�ƾ�ƵŻřŶºƳř��ƱŻƹ�ƪƯŚƃ��ƽ���źºưĩ�Źƹŵ�
BMI�ƹ�WHR�ººƴƘƯƾ��ŹřŵŵƺººŞƳ��ÍÒ�Í!P����Źŵ�ŶƷŚººƃ�Ƶƹźººĭ�

Ƭĩǀƶ��ƽ�ƜŤƯ�ǀŚƷźƽ��Ŭƴſ�Ʋţ�ƾ��ƶƘƫŚƐƯ�ŵŹƺƯ��ŝ��ƶ�����ŹřŶºƤƯ�żūWHR��
�ŚƤƯ�ŹŵƿƶƬųřŶƯ�Żř�ƪŞƣ�Śŝ�ƶƀřżƟř�ƿ�Ƃƿř��ŢƟŚƿřżƟř�Ʋƿ��Źŵ�ŚºƸƴţ�Ƃ
��ŵŹƺƯƵŻřŶƳř��ƽ�ƱŻƹ��ŝ�ǀƱřŹŚư�ƴƘƯ�ƾ����ŵƺŝ�Źřŵ�åèë�å� P����ƝǈŤųř

ŝǀŢĩźƃ�Ƶƹźĭ�ƹŵ�Ʋ��ƵŶƴƴĩźƔƳ�Żř�ƱŻƹ�ŹřŶºƤƯ�ƹ�BMI ŝ�ǀ��ƱřŹŚºư
ƴƘƯƾ��Ŷƃ�ƁŹřżĭ�Źřŵ�åê�å P ���ŝƶ�ŹƺƏƽ�Ə�ƶĩƾ��ƭŚºŬƳř�šŶƯ�
ƯƶƬųřŶ���ƱŻƹ���ƹBMI�ŝǀ�����Źŵ�ƵŶƴƴĩ�Ţĩźƃ�ƱřŹŚư�ƶƬųřŶƯ�Ƶƹźĭ��Źŵ�

ŚƤƯƿ���Śŝ�ƶƀ�ŶƷŚƃ�Ƶƹźĭ��ƴƘƯ�ƂƷŚĩ�ƾ�Źřŵ��ƽ�ƿŢƟŚ���ƩƹŶºū�æ����Źŵ
ƷǀĢ��Żř�ƭřŶĩ������ƶºƘƫŚƐƯ�ŵŹƺƯ�Ƶƹźĭ�ƹŵ��������ƶºƬųřŶƯ�ƭŚºŬƳř�šŶºƯ�Źŵ��
Ɯţǀǀ�ſƺƀŰƯ�źƾ���Źŵ����ŮƐºſ���ŚŤºƃŚƳ�żĩƺºƬĭƽ��Śưºſǈě���FPG����ƹ
ŚŤƳƿ���Ţƀţ�Ū��ĩřŹƺºų�żĩƺºƬĭ�ƪưŰţƾ��OGTT����ŶƄºƳ�ƵŶƷŚƄºƯ��

ƴĤưƷǀ��Ʋŝǀ��������ºƴƘƯ�ƝǈŤºųř�ƶºƘƫŚƐƯ�ŵŹƺºƯ�Ƶƹźĭ�ƹŵ�ƲƾŹřŵ�ƽ�Źŵ�
Ɯţ�ŮƐſǀǀ�šřźřƿƜŤƯ�ƹŵ�Ʋǀ�źŵƿŶƄƳ�ƵŶ��ÍÒ�Í!P � ��ƩƹŶūæ����



ƱřŹŚƨưƷ�ƹ�ƽŶưŰƯ�ƶǀưſ 
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����

�ƩƹŶūæ��ƵŶƴƴĩ�Ţĩźƃ�ƱřŹŚưǀŝ�ƾƷŚĮƄƿŚƯŻō�ƹ�ƾƴǀƫŚŝ�šŚƈŴƄƯ�ŹŚǀƘƯ�ƝřźŰƳř�ƹ�ƲǀĮƳŚǀƯ��ƵŶƴƴĩ�Ţĩźƃ�Ƶƹźĭ�źƷ�Źŵ�ŚƷźǀƜŤƯ�źǀǀƜţ�ƱřżǀƯ�ŪƿŚŤƳ�ƹ
�ƾƏ�ƶƬųřŶƯ�ƭŚŬƳř�ŤƳŚ�ŪƿƱƺƯŻōT�ũƹŻƶƀƿŚƤƯ�ƽřźŝ��ƽƱō����

ŶƷŚƃ�Ƶƹźĭ ƶƬųřŶƯ�Ƶƹźĭ 

P ƶƬųřŶƯ�Żř�ŶƘŝ ƶƬųřŶƯ�Żř�ƪŞƣ P ƶƬųřŶƯ�Żř�ŶƘŝ ƶƬųřŶƯ�Żř�ƪŞƣ 

 
šŚƈŴƄƯ 


�ÍÐÓ�Í  éê�æætéë�ìè  çí�æçt�îå�ìè  NS åí�ît�çí�ìæ  çè�ît�íì��ìæ  �ƱŻƹ(Kg)��
NS èç�ítêæ�îê  îí�ì�tèæ�îê  NS ëç�ì�tèå�îé  ææ��ítéê�îê  �źưĩ�Źƹŵ�ƵŻřŶƳř�cm���
NS èë�îtèê�æåê  îí�ìtîç�æåè  NS íì�ì�tèí�æåê  êë�í�tçî�æåé  �ƲſŚŝ�Źƹŵ�ƵŻřŶƳř�cm���
NS æè�étæî�çî  éé�étèì�çî  NS ìæ�è�tîç�çí  ëë�è�tëé�çí  BMI�(Kg/m2) 

NS åê�åtîæå�å  åë�åtîæë�å  ÍÔ�Í  åêë�å�tíîê�å  åë�å�tîæ�å  WHR 

NS ìè�ëétîæ�æíé  ÕÎ�ÑÖtèê�æìí  NS êì�ëå�tëí�æëî  ÐÔ�ÒÑ�tÍÐ�ÎÓÓ  FPG (mg/dl) 

NS çè�ëètçë�ççé  éí�ìçtíí�ççê  NS îë�ëç�tèë�çåë  èé�êè�tçì�æîæ  OGTT (mg/dl)��
NS èê�ççtéî�æææ  æç�çètíå�ææå  NS ìê�çè�téí�ææå  çè�èæ�tåí�ææè  LDL�ƩƹźŤƀƬƧ�( mg/dl)��
NS êì�æætíë�éç  æê�æåtèæ�çé  NS æî�æå�tçæ�éë  îë�ææ�tåì�éë  HDL-C (mg/dl) 

NS éî�èìtçê�æîæ  ëí�èëtëí�æîé  NS æç�éç�tîè�æíí  îê�éê�têë�æîç  ƭŚţ�ƩƹźŤƀƬƧ� (mg/dl) 

NS çé�åtçî�ç  çè�åtçê�ç  NS çì�å�tæî�ç  çè�å�tæê�ç  ŶƿźƀǀƬĭ�ƽźţ�ƮŤƿŹŚĮƫ (mg/dl)  

NS èê�åtçå�å  éê�åtçè�å  NS èì�å�tçé�å  èé�å�tæê�å  �ƮŤƿŹŚĮƫhsCRP 


�ÍÍÔ�Í  îé�ætîë�í  îå�ætæè�í  NS ìê�æ�téì�ì  êå�æ�têë�ì  Hb A1C���� 

NS åî�æ�tìê�ç  îæ�åtëæ�ç  NS åì�ç�tèé�è  êå�æ�tíå�ç  HOMA- IR 

NS éì�è�tåì�æè  ëì�ètëè�æç  NS êî�í�téê�æë  êì�ì�tåê�æê  (µIU/ml) ŚŤƃŚƳ�ƲǀƫƺƀƳř 
NS çç�åt�îå�å  çë�åtíì�å  

�ÍÍÔ�Í  æì�åt�íí�å  çå�åt�ìì�å  (µg/ml) ŚĮƫƲǀŤĪƳƺĜƿŵō�ƮŤƿŹ  

�ƲǀĮƳŚǀƯ�šŹƺƇ�ƶŝ�ŪƿŚŤƳ�ƾƯŚưţ±Ţſř�ƵŶƃ�ƱŚǀŝ�ŹŚǀƘƯ�ƝřźŰƳř����

ř�ƝǈŤųŮƐſ�Źŵ�å�ê�å ��DƾƴƘƯ��ƾƯ�Źřŵ�ŶƃŚŝ��


ř�ƝǈŤų�ŮƐſ�Źŵ�åæ�å ��DƾƴƘƯ��ƾƯ�Źřŵ�ŶƃŚŝ 

 
��������ŮƐºſ��ƶºƬųřŶƯ�ƭŚŬƳř�šŶƯ�ŹŵHbA1C������Ţĩźºƃ�ƱřŹŚºưǀŝ�Źŵ�

����ƾººƴƘƯ�ŹƺººƐŝ�ŶƷŚººƃ�Ƶƹźººĭ�Źŵ�ƵŶººƴƴĩ���ŢººƟŚƿ�ƂƿřżººƟř�Źřŵ� �
�ååì�å� P���ƾƫŚů�Źŵ����������ƶºƬųřŶƯ�Ƶƹźºĭ�Źŵ�źºǀƜŤƯ�Ʋºƿř�ŹřŶƤƯ�ƶĩ

�ƾƴƘƯ�źǀǀƜţ�����ŢºƃřŶƳ�ƽŹřŵ�ÍÒ�Í�!�P��������ŮƐºſ�źºǀǀƜţ�HbA1C�
��ŚººƠţ�ƵŶººƴƴĩ�Ţĩźººƃ�Ƶƹźººĭ�ƹŵ�ƲǀººŝƾººƴƘƯ�šƹ�Ţººƃřŵ�ƽŹřŵ�� �

�ååê�å� P������������ƹ�ŚŤºƃŚƳ�ƲǀƫƺƀƳř�ŮƐſ��ƶƬųřŶƯ�ƭŚŬƳř�šŶƯ�ƾƏ
��ƆųŚƃHOMA-IR������������ƶºƘƫŚƐƯ�ŵŹƺºƯ�Ƶƹźºĭ�ƹŵ�Żř�Ĩƿ�ĢǀƷ�Źŵ

ƾƴƘƯ�źǀǀƜţ���ŢºƃřŶƳ�ƽŹřŵ���ƩƹŶºūÎ���ÍÒ�Í!�P ����ƲǀºƴĤưƷ�
ƶƀƿŚƤƯ��ƽ��������ƶºƘƫŚƐƯ�ŵŹƺƯ�Ƶƹźĭ�ƹŵ�Ʋǀŝ�ƵŶƃ�ŵŚŬƿř�šřźǀǀƜţ�ŮƐſ�

��ƶƬųřŶƯ�ƭŚŬƳř�ƱŚƯŻ�šŶƯ�Źŵ��ƩƹŶūç�ƾƯ�ƱŚƄƳ������Źŵ�ƶºĩ�ŶºƷŵ
���ƵŹŚƈƗ�ŢƟŚƿŹŵ�ƶƘƫŚƐƯ�Ʋƿř��ƽ�������ƾºƴƘƯ�źǀŧŚºţ�żŞºſ�ƽŚģ�����źºŝ�ƽŹřŵ

��������������ƆųŚºƃ�ƹ�ƭźºſ�ƽŚŤºƃŚƳ�ƲǀƫƺƀºƳř�Ɓŵźºĭ�Źŵ�ŮƐſ�ƂƿřżƟř
HOMA-IRŹŵ������ŢºƃřŶƳ�ƵŶºƴƴĩ�Ţĩźºƃ�ƱřŹŚºưǀŝ��ÍÒ�Í!�P���

������źƿŵŚºƤƯ�ƪƯŚºƃ��ƾºŝźģ�ƪºƿŚƟƹźě�ŭƺƐſ�šřźǀǀƜţ�ƱřżǀƯ�ƾſŹźŝ� �
LDL- C��HDL-C��ŶƿźƀºǀƬĭ�ƽźţ�ƮŤƿŹŚĮƫ�ƹ�ƩŚţƺţ�ƩƹźŤƀƬĩ��

�ŮƐººſ�ƲǀººƴĤưƷ�ƹ��ƭźººſHSCRP�Ƶƹźººĭ�ƹŵ�Żř�Ĩººƿ�źººƷ�Źŵ�
�������������ƾºƴƘƯ�źºǀǀƜţ�ƭŶºƗ��ƶƬųřŶƯ�ƭŚŬƳř�ƱŚƯŻ�šŶƯ�Źŵ�ƵŶƴƴĩ�Ţĩźƃ

����źƷ�Źŵ�ŚƷźǀƜŤƯ�Ʋƿř�Źřŵ�������������ŵźºĩ�ƁŹřżºĭ�řŹ�Ƶƹźºĭ�ƹŵ�Ʋºƿř�Żř�Ĩƿ�� �



ƵŹŚƈƗ�ƽŵō�ŮƐſ�ƹ�żŞſ�įŚģ�ƿŤĪƳƺĜǀƭźſ�Ʋ 
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�����ŵŹřƺƯ�ƶưƷ�ŹŵÍÒ�Í!�P����ƶƀƿŚƤƯ�ƲǀƴĤưƷ���ƽ����żǀƳ�ƾƷƹźĭ�Ʋǀŝ�
��ƾƴƘƯ�źǀŧŚţ�ŢƀƳřƺŤƳ���ƵŹŚƈƗ�ŢƟŚƿŹŵ�Źřŵ��ƽ������ŭƺƐºſ�źŝ�żŞſ�ƽŚģ�

�����ƹ�ƾŝźģ�ƪƿŚƟƹźě�ƾƯźſHSCRP��������Ţĩźºƃ�ƾŤŝŚºƿŵ�ƱřŹŚºưǀŝ�Źŵ�
�ŶƷŵ�ƱŚƄƳ�řŹ�ƶƘƫŚƐƯ�Ʋƿř�Źŵ�ƵŶƴƴĩ��ƩƹŶūç�����

��
�ƩƹŶūç��ƶƬųřŶƯ�źǀŧŚţ�Ĩƿ�źƷ�źŝŻř�ƶƀƿŚƤƯ��ƶƘƫŚƐƯ�ŵŹƺƯ�ƾƷŚĮƄƿŚƯŻō�ƹ�ƾƴǀƫŚŝ�ƽŚƷźǀƜŤƯ��ƽ�ƶƘƫŚƐƯ�Ƶƹźĭ�ƹŵ�Ʋǀŝ�ŚƷźǀƜŤƯ�źǀǀƜţ�ƱřżǀƯ�� �

��ƱƺƯŻō�ŪƿŚŤƳTƶƀƿŚƤƯ�ƽřźŝ�ƪƤŤƀƯ��ƽƱō�����
ƽŹřŵ�ƾƴƘƯ�ŮƐſ ŶƷŚƃ�Ƶƹźĭ�Źŵ�źǀǀƜţ�ƱřżǀƯ ƶƬųřŶƯ�Ƶƹźĭ�Źŵ�źǀǀƜţ�ƱřżǀƯ šŚƈŴƄƯ 


�ÍÑÕ�Í  ÐÓ�Ît�çì�å  ÎÍ�Ï�t�ìç�å�  ţ�ƱřżǀƯ�źǀǀƜ�ƱŻƹ(Kg)���
NS ÓÓ��Ñ�t�æè�å  ÐÕ�Ðt�åë�æ�  �źǀǀƜţ�ƱřżǀƯƵŻřŶƳř�ƽ�źưĩ�Źƹŵ���cm����
NS ÕÎ�Ð�t�îè�å  ÏÒ�Ð�t�èè�å  �źǀǀƜţ�ƱřżǀƯƵŻřŶƳř�ƽ�ƲſŚŝ�Źƹŵ���cm����


�ÍÑÔ�Í  ÒÑ�Í�t�ææ�å  ÕÑ�Í�t�çì�å�  źǀǀƜţ�ƱřżǀƯBMI ��(Kg/m2)� 

NS ÍÐ�Í�t�ååè�å�  ÍÐ�Í�t�åæ�å�  �źǀǀƜţ�ƱřżǀƯWHR 

NS ÏÓ�ÐÒ�t��ìè�è  ÏÓ�ÐÒ�t��åå�ì  �źǀǀƜţ�ƱřżǀƯFPG� ( mg/dl) 

ÎÍ�Í  ÑÔ�ÒÍ�t�ì�ê�  ÔÔ�ÓÑ�t�æê�çç  �źǀǀƜţ�ƱřżǀƯ�żĩƺƬĭƶŤƗŚſ�ƹŵ�(mg/dl)� 

NS ÎÐ�ÏÑ�t�åí�å���  ÍÎ�ÏÏ�tåç�è�  �źǀǀƜţ�ƱřżǀƯLDL- C�(mg/dl)���
NS ÕÍ�Ó�t�ëç�å  ÖÓ�Ó�t�åí�æ���  �źǀǀƜţ�ƱřżǀƯHDL-C�(mg/dl)� 

NS ÖÎ�ÐÒ�t�çê�ê���  ÓÐ�ÏÖ�t�æê�é�  �źǀǀƜţ�ƱřżǀƯƭŚţ�ƩƹźŤƀƬƧ (mg/dl)� 

NS æì�å�t�åè�å  æì�å�tåê�å  �źǀǀƜţ�ƱřżǀƯ�ŶƿźƀǀƬĭ�ƽźţ�ƮŤƿŹŚĮƫ( mg/dl)� 

NS ÑÐ�Í�t�åæ�å�  ÏÖ�Í�t�åê�å  �źǀǀƜţ�ƱřżǀƯ�ƮŤƿŹŚĮƫHSCRP 



�ÍÍÒ�Í  ÎÑ�Î�t�íç�å  ÐÒ�Í�t�åê�å�  �źǀǀƜţ�ƱřżǀƯHb A1C����� 

NS ÖÍ�Í�t�åì�å  Ñ�Î�t�èè�å  �źǀǀƜţ�ƱřżǀƯHOMA- IR 

NS ÕÕ�Ï�t�åë�å  ÒÐ�Ò�t�é�å  (µIU/ml) �ŚŤƃŚƳ�ƲǀƫƺƀƳř�źǀǀƜţ�ƱřżǀƯ  

ř�ƝǈŤųŮƐſ�Źŵ��åê�å ��DƾƴƘƯ��ƾƯ�Źřŵ�ŶƃŚŝ���


�ƝǈŤųř�ŮƐſ�Źŵ�åæ�å ��DƾƴƘƯ��ƾƯ�Źřŵ�ŶƃŚŝ� 

 
�ƶƘƫŚƐƯ�Źŵ��ƽ�������������Ƶƹźºĭ�ƹŵ�źºƷ�Źŵ�ƭźºſ�ƲǀŤĪƳƺºĜƿŵō�ŮƐſ�źƋŚů�

���ŢƟŚƿ�ƂƿřżƟř���ƩƹŶūÎ����ŵ�ƶºŤŞƫř�������Ɲǈºų�źºŝ�ƶºƬųřŶƯ�Ƶƹźºĭ�Ź
��ƾºƴƘƯ�ƂƿřżƟř�Ʋƿř�ŶƷŚƃ�Ƶƹźĭ����Ŷºƃ�ƁŹřżºĭ�Źřŵ��ååì�å� P���

�ƶƀƿŚƤƯ�ƲǀƴĤưƷ��ƽ���ƵřźưƷ�ƾƷƹźĭ�Ʋǀŝ����������ƪºƯřƺƗ�źǀŧŚºţ�ƝŸºů�Śºŝ
�����ƵŹŚƈƗ�źǀŧŚţ�ƱřżǀƯ�Źŵ�ƵŶƴƴĩ�ƁƹŶŴƯ��ƽ���������ŮƐºſ�źºŝ�żŞºſ�ƽŚºģ�

�����žƳŚƿŹřƹƺĩ�ƱƺƯŻō�Żř�ƵŵŚƠŤſř�Śŝ�ƲǀŤĪƳƺĜƿŵō�ƾƯźſ���ƩƹŶºūÐ���
�ƾƴƘƯ�źǀŧŚţ�Źřŵ���ƵŹŚƈºƗ�ƪưĪƯ��ƽ���������ŮƐºſ�ƂƿřżºƟř�Źŵ�żŞºſ�ƽŚºģ�� �

����Ƶƹźººĭ�Źŵ�ƵŶººƴƴĩ�Ţĩźººƃ�ƱřŹŚººưǀŝ�Źŵ�ƲǀĩƺŤƿŚººſƺĜƿŵō�Ʋººƿř� �
���ŵřŵ�ƱŚƄƳ�řŹ�ƶƬųřŶƯ��åèæ�å� P����������ƲǀºƴĤưƷ�ŚºƯ�ƶƘƫŚƐƯ�Ʋƿř�Źŵ

ƶŝ��������������źƿŚºſ�ƹ�ƾƯźºſ�ƲǀŤĪƳƺºĜƿŵō�ŮƐºſ�ƮŤƿŹŚºĮƫ�ƍŚŞţŹř�ƾſŹźŝ
ƮǀŤųřŵźººě�ƶººƘƫŚƐƯ�Źŵ�ƾººſŹźŝ�ŵŹƺººƯ�ƽŚººƷźǀƜŤƯ���żǀƫŚººƳō�ŪƿŚººŤƳ

����ř�ŵƺūƹ�ƭŶƗ�ƵŵŚſ�ƱƺǀſźĭŹ�ƾƴƘƯ�ƍŚŞţŹ������ŵřźºƟř�Ţǀƀƴū�Ʋǀŝ�Źřŵ
��������ŵřŵ�ƱŚƄƳ�řŹ�ƲǀĩƺŤƿŚſƺĜƿŵō�Ʋƿř�ŮƐſ�ƹ�ƶƘƫŚƐƯ�ŵŹƺƯ���ƲǀƴĤưƷ

���������Ţĩźºƃ�ƱřŹŚưǀŝ�Ʋſ�Ʋǀŝ�ƮǀƤŤƀƯ�ƍŚŞţŹř�ŵƺūƹ�ƮƛŹ�ƾƬƗ��ƵŶºƴƴĩ�
�íë�æ �T ��åì�å� P������ƽŹŚººưǀŝ�ƶººŝ�ǈŤººŝř�ƱŚººƯŻ�šŶººƯ�ƹ�� �
�æ��T���åê�å!�P�������������ƎºŝřƹŹ�Ʋºƿř��ƭźºſ�ƲǀŤĪƳƺºĜƿŵō�ŮƐºſ�Śŝ

ƾƴƘƯ��ŵƺŞƳ�Źřŵ��ƹŶū�Ʃé����
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��



ƱřŹŚƨưƷ�ƹ�ƽŶưŰƯ�ƶǀưſ 
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���

�ƩƹŶūÐ�ƵŹŚƈƗ�źǀŧŚţ��ƽ�ƵŶƴƴĩ�Ţĩźƃ�ƱřŹŚưǀŝ�Źŵ�ƵŶƴƴĩ�ƁƹŶŴƯ�ƪƯřƺƗ�ƝŸů�Śŝ�ƲǀŤĪƳƺĜƿŵō�ƾƯźſ�ŮƐſ�źŝ�żŞſ�ƽŚģ�� �
�žƳŚƿŹřƹƺĩ�ƱƺƯŻō�ŪƿŚŤƳ���

ƾƴƘƯ�ŮƐſ�ƽŹřŵ  F Mean Square �ƵŶƴƴĩ�ƁƹŶŴƯ�ƽŚƷźǀƜŤƯ�šřźǀǀƜţ�ŮƐſÎ  

åèè�å  íé�é  çè�å  ƽźţ�ƮŤƿŹŚĮƫ�ŶƿźƀǀƬĭ  

ÍÏÎ�Í  ÔÎ�Ò  ÏÔÏ�Í  ƾŤƟŚƿŹŵ�B6�ƲǀƯŚŤƿƹ� 
NS ÓÓ�Í  ÍÐÎ�Í  ƾŤƟŚƿŹŵ�B5ƲǀƯŚŤƿƹ� 
ÍÐÔ�Í  ÓÏ�Ñ  ÏÏÍ�Í  �ƾŤƟŚƿŹŵ�EƲǀƯŚŤƿƹ� 

NS ÒÒ�Ï  ÎÏÎ�Í   �ƾŤƟŚƿŹŵAƲǀƯŚŤƿƹ� 

�ÍÐÎ�Í  ÖÑ�Ñ  çèê�å  ŚƈƗ�źǀŧŚţ�ƵŹ�ƽżŞſ�ƽŚģ�  

Î���ƶŤƀŝřƹ�źǀƜŤƯ��ƭźſ�ƲǀŤĪƳƺĜƿŵō�šřźǀǀƜţ�ŮƐſ��

ř�ƝǈŤųŮƐſ�Źŵ��åê�å ��DƾƴƘƯ��ŵƾƯ�Źř�ŶƃŚŝ���
��

�ƩƹŶūÑ��ƵŶƴƴĩ�Ţĩźƃ�ƱřŹŚưǀŝ�Źŵ�ƲǀŤĪƳƺĜƿŵō�ŮƐſ�ƮŤƿŹŚĮƫ�Śŝ�ƶƘƫŚƐƯ�ŵŹƺƯ�ƽŚƷźǀƜŤƯ�ƾĮŤƀŞưƷ���ƵŵŚſ�ƱƺǀſźĭŹ�ƱƺƯŻō�ŪƿŚŤƳ� 

P-value T Beta ƶŤƀŝřƹ�ƽŚƷźǀƜŤƯ 

NS ÍÍ�Î  ÐÏ�Î  žƴū 

ÍÖÎ�Í  ÔÎ�Î  ÏÏÏ�Í  Ʋſ 

NS ÐÑÎ�Í  ÍÑÒ�Í  ŢŝŚƿŵ�ƶŝ�ǈŤŝř�šŶƯ 

NS ÐÖÍ�Í  ÍÒÎ�Í  �ƱŻƹ(Kg) 

NS Î�Í�  ÎÏÏ�Í�  ƵŻřŶƳř�ƽ�źưĩ�Źƹŵ��cm���
NS ÐÔ�Î  ÎÕÐ�Í  ƵŻřŶƳř�ƽ�ƲſŚŝ�Źƹŵ��cm���
NS ÒÑ�Í  ÍÔÏ�Í  BMI�(Kg/m2) 

ÍÍÑ�Í ** ÖÔ�Ï�  ÐÔÏ�Í�  WHR 

NS ÓÒ�Í�  åíë�å�  FBS� (mg/dl) 

NS ÏÎ�Î�  ÎÓÐ�Í�  �żĩƺƬĭƶŤƗŚſ�ƹŵ�(mg/dl) 

NS ÍÏ�Í  ÍÍÑ�Í  LDL�ƩƹźŤƀƬƧ�(mg/dl)��
ÍÍê�Í ** ÖÎ�Ï  ÐÓÍ�Í  HDLƩƹźŤƀƬƧ� (mg/dl) 

NS ÏÑÎ�Í  ÍÐÏ�Í  ƭŚţ�ƩƹźŤƀƬƧ� (mg/dl) 

NS ÑÑ�Î�  ÎÕÔ�Í�  ƽźţ�ƮŤƿŹŚĮƫ��ŶƿźƀǀƬĭ( mg/dl) 

NS ÒÎ�Î�  ÎÖÔ�Í�  �ƮŤƿŹŚĮƫHSCRP 

NS ÕÑÍ�Í�  ÎÏ�Í�  Hb A1C���� 

ÍÒÍ�Í  ÍÍ�Ï�  ÏÒÔ�Í�  HOMA- IR 

�ÍÑÒ�Í  ÍÒ�Ï�  ÏÓÏ�Í�  (µIU/ml) ŚŤƃŚƳ�ƲǀƫƺƀƳř 


ř��ƝǈŤųŮƐſ�Źŵ�åê�å� �DƾƴƘƯ��ƾƯ�Źřŵ�ŶƃŚŝ���


ř��ƝǈŤų�ŮƐſ�Źŵåæ�å ��DƾƴƘƯ��ƾƯ�Źřŵ�ŶƃŚŝ� 

 
 
 
 
 
 



ƵŹŚƈƗ�ƽŵō�ŮƐſ�ƹ�żŞſ�įŚģ�ƿŤĪƳƺĜǀƭźſ�Ʋ 
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���������ƹ�ƭźſ�ƲǀŤĪƳƺĜƿŵō�ŮƐſ�ƮŤƿŹŚĮƫ�Ʋǀŝ�ŽƺĪƘƯ�ƍŚŞţŹř�ƲǀƴĤưƷ
ƵŻřŶººƳř�ƪƯŚººƃ�ƾººſŹźŝ�ŵŹƺººƯ�ƽŚººƷźǀƜŤƯ�ƾººųźŝ�ƽ�źººưĩ�Źƹŵ�� �

WHR��FPG��OGTT����ŶƿźƀººǀƬĭ�ƽźººţ�ƮŤƿŹŚººĮƫ��HSCRP��
�ŮƐſHb A1C�ƹ�ŚŤƃŚƳ�ƲǀƫƺƀƳř�ŮƐſ��HOMA-IRŶƃ�ƵŶƿŵ���

����ƩƹŶū�ŪƿŚŤƳ�ƢŞƏÒ����������Ʋǀºŝ�ƮǀƤŤƀƯ�ƍŚŞţŹř�ƵŵŚſ�ƱƺǀſźĭŹ�żǀƫŚƳō
��������������ŵŹƺºƯ�ƽŚºƷźǀƜŤƯ�źƿŚºſ�ƹ�ƲǀŤĪƳƺºĜƿŵō�ƾƯźºſ�ŮƐºſ�ƮŤƿŹŚĮƫ

���ŵřŵ�ƱŚƄƳ�řŹ�ƾſŹźŝ������������ƍŚºŞţŹř�ŚºƸƴţ��ƱƺƯŻō�Ʋƿř�ŪƿŚŤƳ�ƶŝ�ƶūƺţ�Śŝ
������������ƹ�ƭźºſ�ƲǀŤĪƳƺºĜƿŵō�ŮƐºſ�ƮŤƿŹŚĮƫ�Ʋǀŝ�ƵŶƃ�ƵŶƷŚƄƯ�ŽƺĪƘƯ

�źƿŵŚºººƤƯWHR�ƹ�ŚŤºººƃŚƳ�ƲǀƫƺƀºººƳř��HOMA-IR��ç�!�T ��
åê�å��P����������ƹ�ƲǀĩƺŤƿŚſƺĜƿŵō�Ʋƿř�ƮŤƿŹŚĮƫ�Ʋǀŝ�ƮǀƤŤƀƯ�ƍŚŞţŹř�ƹ

��ƾƯźººſ�ŮƐººſHDL-C��îæ�ç �T ��ååê�å� P��ƾººƴƘƯ��Źřŵ
�Ŷƃ�ƁŹřżĭ����������������Ŷºƴģ�ƱƺǀºſźĭŹ�ƱƺºƯŻō�ŪƿŚºŤƳ�ƶºŝ�ƶºūƺţ�Śŝ�ƶŤŞƫř

�����������ƪƤŤƀºƯ�ƍŚŞţŹř�ŚƸƴţ�ƶƘƫŚƐƯ�Źŵ�ƵŶƴƴĩ�Ţĩźƃ�ƱřŹŚưǀŝ�Źŵ��ƵźǀƜŤƯ
��źºſ�ƲǀŤĪƳƺºĜƿŵō�ŮƐſ�Ʋǀŝ�ƾſƺĪƘƯ�ƹ�ƹ�ƭWHR��çè�ç �T ��

åè�å� P���Ŷƃ�ƵŶƿŵ��ƩƹŶūÒ����
��

�ƩƹŶūÒ�ŚƷźǀƜŤƯ�ƪƤŤƀƯ�ƾĮŤƀŞưƷ��ŮƐſ�ƮŤƿŹŚĮƫ�Śŝ�ƶƘƫŚƐƯ�ŵŹƺƯ�ƽ
������ƵŶºƴƴĩ�Ţĩźºƃ�ƱřŹŚưǀŝ�Źŵ�ƲǀŤĪƳƺĜƿŵō��������ƱƺǀºſźĭŹ�ƱƺºƯŻō�ŪƿŚºŤƳ

ƶƳŚĭŶƴģ���
��



ř�ƝǈŤų�ŮƐſ�Źŵ�åæ�å ��DƾƴƘƯ��ƾƯ�Źřŵ�ŶƃŚŝ���
��

ŦŰŝ��
��������ƶºŝ�ƶūƺţ�Śŝ���ŵō�ƂºƤƳ�ƿ�ŤĪƳƺºĜǀ���řżºƟř�Źŵ�Ʋƿ��ſŚƀºů�Ƃǀ���ƶºŝ�Ţ
ƫƺƀƳřǀ��Ʋ�êƹé���ř�Źŵ��ƿ��ºſŹźŝ�ƶºŝ�ƶƘƫŚƐƯ�Ʋƾ�ŧŚºţ�ǀ�ŵ�ŶºƋ�ź�ºƿŤŝŚƾ�

��ƵŹŚƈƗƽ�ģ�Śƽ���źƏ�Żř�żŞſ��ºƿ�ř�Ƣƿ��Ɯţ�ŵŚºŬ�ºǀǀ�����Ưźºſ�ŮƐºſ�Źŵ�źƾ�

ŵōƿŤĪƳƺĜǀ��ǈŤŞƯ�Źŵ�Ʋƿ��ŵ�ƶŝ�ƱŚƿ����Ťųřŵźºě�ƹŵ�ƕƺƳ�ŢŝŚǀƮ��ŚƤƯ�ºƿƶƀ��ƽ�
Ɯţǀǀ���ŝ�ƵŶƃ�ƵŶƷŚƄƯ�šřźǀ���������ŵřŵ�ƱŚƄƳ�ƵŶƴƴĩ�Ţĩźƃ�Ƶƹźĭ�ƹŵ�Ʋ�Źŵ
řƿ��ƝźƈƯ�ƶƘƫŚƐƯ�Ʋ��ƶºƳřŻƹŹ���ƽ�ê�æ����ƭźºĭ��ƵŹŚƈºƗ��ƽ�Śºģ�ƽ�żŞºſ��
�ƹŚůƽ�çéå�ƾƬǀƯ����ƭźĭƬěƾ����ƹ�ƪƴƟ�æêå�ƾƬǀƯ����ƭźĭ�ŘƟŚºĩǀƲ��ŧŚºţ�ǀź�

ƴƘƯƾ�Źřŵƽ���ƩźºŤƴĩ�Źŵ�ƱŻƹ��ì�å�ƺºƬǀƧ���ƭźºĭ��ŝǀ����ƶºŝ�ǈŤºŞƯ�ƱřŹŚºư
ŵƿ�Ţƃřŵ�ŢŝŚ��åê�å (P��Źŵ��ƶƘƫŚƐƯ��ř�ƽ��ŧŚºţǀ��ź����ƶºƳřŻƹŹ�ƝźƈºƯ

ìêå�ƾƬǀƯ����ƭźĭƵŹŚƈƗ��ƽ��Śºģ�ƽ���������ƩƺƀºĜĩ�ƶºſ�šŹƺºƇ�ƶºŝ�żŞºſ�
ƹŚůƽçêå��ƾºƬǀƯ�����ƭźºĭ�����řŹřŵ�ƪºĩ�Źŵ�ƵŹŚƈºƗƽ�æåå��ƾºƬǀƯ�����ƭźºĭ� �

(Epigallocatechin gallate) EGCG�ƹ�çì�ƾƬǀƯ���ƭźºĭ�ŘƟŚºĩǀ�Ʋ
���ƵŚƯ�ƶſ�šŶƯ�ƶŝ�Źŵ���ƎſƺŤƯ�ƂƷŚĩ�ì�åƺƬǀƧ��ƭźĭ�ƮƄģ�ŚƯř��ĭ�ºǀź�

��ƱŻƹ��Źŵ���ơŚģ�ŵřźƟř���Ŷºƃ�ƁŹřżºĭ��æè������ŵ�ƶºƘƫŚƐƯ�Źŵƿ����ƶºĩ�źºĮ
��ƎſƺţūŚĩǀ���ƱřŹŚºĪưƷ�ƹ�ƺţƺư�������Ŷºƃ�ƭŚºŬƳř����ƶºƳřŻƹŹ�ƝźƈºƯ��ƽ�

ƃƺƳǀƳŶƾ�Śģ�ƽ��ƹŚů�żŞſ�ƽ�ëéë�ƾƬǀƯ����ƭźĭĪţŚĩǀƲ�����ƶºſ�šŶƯ�ƶŝ�
ƵŚºººƯ�Źŵ�æîêŝ�ǀºººƴƘƯ�ƂƷŚºººĩ�ŦºººƗŚŝ�ơŚºººģ�ŹŚºººưƾ��ƱŻƹ�Źřŵ� �

�é�å�ǀƧ�ƺƬ��ƭźĭ�����ŹřŶºƤƯ�ƹBMI�ř�Źŵ�ºƿŝ�Ʋǀ��Ŷºƃ�ƱřŹŚºư��æé���Źŵ�
ƶƘƫŚƐƯ��ƽ�źƋŚů����ųźŝ�Ɲǈų�źŝ�ƾ���ě�šŚºƘƫŚƐƯ��ºǀƄǀ��Ʋ�æëƹ�æê��

�ƵŹŚƈƗ�ƝźƈƯ��ƽ�Śģ�ƽ��ŧŚºţ�żŞſ�ǀ�ºƴƘƯ�źƾ�Źřŵƽ�Źŵ��ƩźºŤƴĩ�Śºſ�ƿ�ź
ƜŤƯǀŚƷźƽ��Ŭƴſ�Ʋţ�ƾ���ƶºƬưū�Żř���ƽ��ƵŻřŶºƳř���ƽ������ƹ�źºưĩ�Źƹŵ�WHR�

ŢƃřŶƳ����ŝ�Źŵ�ƶŤŞƫř�ºǀ��������ř�Źŵ�ƵŶºƃ�ƭŚºŬƳř�šŚºƘƫŚƐƯ�źŤƄ�ºƿ�ƯŻ�Ʋǀ��ƶºƴ
��ƂƷŚĩ��ƱŻƹ��ƹBMI�ƃŚƳ�ƾ��Źŵ�Żř�ƿ�Śģ�ŢƟŚƽ������Ŷºƃ�ƵŶƷŚƄºƯ�żŞſ�
�ưƷ�ƶĩǀ��ƯŻ�ƕƺƋƺƯ�Ʋǀƶƴ�řƽ�řźŝ�ƽ���ƳŚĪƯ�šŚƘƫŚƐƯ�ƭŚŬƳř��ºǀưƀƾ��Źŵ�

řƿ�ƯŻ�Ʋǀ��ř�řŹ�ƶƴƿ�ŵźĩ�ŵŚŬ��ųźŝƾ��ŧŚţ�šŚƘƫŚƐƯ�ǀ����ƶºƔůǈƯ�ƪºŝŚƣ�ź��ƽ�
Śģƽ���řżƟř�Źŵ�żŞſ�ƿ�ĥźƳř�Ƃƽ�ƟźƈƯ�ƾ���ƀºĩř�ƹ�ǀſřŶǀ��ĥźºƳř�Ʊƺƽ��řŹ�

�Ƶŵźĩ�ƁŹřżĭ���ŶƳř�æìƹæè���řƿ���ō�ƶĩ�ƕƺƋƺƯ�Ʋƿ�ř�Śƿ��ŝ�ƂƤƳ�Ʋ�ºǀ�źŤƄ
���řƺºŤŰƯ�ƶŝ�ƍƺŝźƯƽ��ŘƟŚºĩ�ǀƴƾ��Śºģ�ƽ����ºƯ�żŞºſ�ƾ���ŶºƃŚŝ�ºƿ�řżºūř�Śƽ�

ĪţŚĩǀƴƾ��ŝ�Ʊō�ƶ��ƣŵ�ŹƺƏǀ���Ţſř�ƵŶƄƳ�ƆŴƄƯ�Ƣ���ř�ƶƘƫŚƐƯƽ��ŧŚºţ�ǀ�ź
��ƵŹŚƈƗ�ƶūƺţ�ƪŝŚƣ��ƽŚģ�ƽ�ŘƟŚºĩ�ŶƇŹŵ�Śŝ�żŞſ�ǀ���ŶºƇŹŵ�ƹ�Ʈºĩ�Ʋ

ĪţŚĩǀ�Ż�Ʋƿ��ƴƘƯ�ƂƷŚĩ�Źŵ�ŵŚƾ���ºŝźģ�ŶºƇŹŵ�ƹ�ƱŻƹ�Źřŵƾ��řŹ�ƱŶºŝ�
���ŵźĩ�ƁŹřżĭ�æí����ř�Źŵƿ��ř�ƶƘƫŚƐƯ�Ʋƿ�ŧŚţ�Ʋǀ��źƃ�Źŵ�źŢĩ���ƱŚĭŶºƴƴĩ
��Ż�ƝźƈƯ�Śŝƿ�ŘƟŚĩ�ŵŚǀ���ŵ�ƖŝŚƴƯ�Żř�Ʋƿ��ŶƄƳ�ƵŶƷŚƄƯ�źĮ�����ţŹŚºŞƗ�ƶºŝƾ�

P-value 
 

T 
 

Beta ƶŤƀŝřƹ�ƽŚƷźǀƜŤƯ 

ÍÔ�Í  ÕÓ�Î  ÏÐ�Í  �Ʋſ���ƩŚſ����


�ÍÍÖ�Í  Ô�Ï�  ÐÓ�Í�  WHR  

NS ÏÔ�Î  ÎÔ�Í  HDL-C�( mg/dl)� 

NS ÎÓ�Î�  ÏÑ�Í�  HOMA- IR 

NS ÐÐ�Í  ÍÔ�Í  (µIU/ml)�ŚŤƃŚƳ�ƲǀƫƺƀƳř 



ƱřŹŚƨưƷ�ƹ�ƽŶưŰƯ�ƶǀưſ 
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Ưƾ��ě�Ʊřƺţǀ�������������ŘƟŚºĩ�ƩƺºưƘƯ�ƝźƈºƯ�ƶºŝ�šŵŚºƗ�ƶºĩ�ŵźĩ�ŵŚƸƴƄǀ�Ʋ
Ưƾ��ŧŚţ�ŶƳřƺţǀŚģ�źƽ��Ʈºĩ�řŹ�Ʊō�ƹ�ŶƳŚƃƺĜŝ�řŹ�ƱŻƹ�ƂƷŚĩ�Źŵ�żŞſ�

Ŷƴĩ����Źŵřƿ��Ʋųźŝ�Ɲǈų�źŝ�ƶƘƫŚƐƯƾƳŚƀƳř�šŚƘƫŚƐƯ�ƾů�ƹ�ǀƳřƺƾ�
�çåƹæî����ƵŹŚƈƗ�ƝźƈƯ��ƽ��Śºģ�ƽ��ºſ���ŧŚºţ�żŞǀ��ºƴƘƯ�źƾ�Źřŵƽ���źºŝ�

�ŚƟƹźě�ŮƐſƿ�ŝźģ�ƪƾ�Ʊƺų��ƹ������ŢºƃřŶƳ�żĩƺºƬĭ�ƪưŰţ�Ţƀţ����Źŵ
ƶƘƫŚƐƯ�řƽ��ųř�ƶĩ�ǀ����ƶƳřŻƹŹ�ƝźƈƯ�Ŷƃ�ƭŚŬƳř�řź��ƽ�îåå��ƾºƬǀƯ����ƭźºĭ

�ƹŚů�śōƽ�î���ƭźĭŚģƽ�����šŶƯ�ƶŝ�żŞſ�é��Ɯţ�ƶŤƠƷ�ǀǀ��ºƴƘƯ�źƾ�Źřŵƽ�
�����ŚƟƹźě�ƹ�Ʊƺų�żĩƺƬĭ�ŮƐſ�Źŵƿ�ŝźģ�ƪƾ���ŵ�ŵřźƟř�Źŵ��ºƿŤŝŚƾ�ř�ƿ��ŵŚºŬ

��ŵźĪƳ�ÏÎ��ř��ƿ��Ʋƿ�ŝŚƄƯ�ƶŤƟŚ��������ºƯ�źºƋŚů�ƶºƘƫŚƐƯ�Śºŝ�ƶƾ��ŶºƃŚŝ����źºŝ
�ŚŤƳ�Ɲǈųƿ�ųźŝ�Ūƾ��ě�šŚƘƫŚƐƯ�ǀƄǀ��Ʋ�çåƹæî����ŚŤƳƿ���Żř�ƪƇŚů�Ū

řƿ���ƶƘƫŚƐƯ�Ʋ�ŧŚţ�ƭŶƗǀ�ƴƘƯ�źƾ���ƵŹŚƈƗ�ƝźƈƯ�Źřŵ��ƽ�Śģ�ƽ����źºŝ�żŞºſ��
���ŚŤºƃŚƳ�żĩƺƬĭ�ŮƐſ��Śưºſǈě�������żĩƺºƬĭ�ƪºưŰţ�Ţƀºţ�ƹ�����ƱŚƄºƳ�řŹ

Ưƾ�ŶƷŵ���ųźŝ�ŶƴƳŚƯƾ��ě�šŚƘƫŚƐƯ�ǀƄǀ�Ʋ�çç�ř�Źŵ��ƿƳ�ƂƷƹĦě�Ʋǀ�ż
��ƵŹŚƈƗ�ƩƺƀĜĩ�ƝźƈƯ�Śģ�ƽ���żŞſ��ŧŚºţǀ��ºƴƘƯ�źƾ�Źřŵƽ��źºŝ��ŮƐºſ� �

HSCRP�ŝǀŵ�ƶººŝ�ǈŤººŞƯ�ƱřŹŚººưƿŢººŝŚƈººųŚƃ�ƱřƺººƴƗ�ƶººŝ��ƾ�Żř�
ƘƋƹǀ�ŝŚƸŤƫř�Ţƾ��ŝ�Źŵ�ǀ�ƱřŹŚư�ŢƃřŶƳ��ŚŤƳƿ���ŢſŶŝ�ŪƵŶƯō��ř�Źŵƿ�Ʋ

�ƶƘƫŚƐƯ��������Śºģ�ƵŹŚƈºƗ�ƝźƈºƯ�ƂºƤƳ�ƽ���Źŵ�żŞºſ������ŮƐºſ�ƩźºŤƴĩ�
HbA1c���Ư�ƱŚƄƳ�řŹ�ƾ�ŶƷŵ������ŚºŤƳ�Śºŝ�ƢºƟřƺƯ�ƹ�ƿ�ºųźŝ�Ūƾ�ŚºƘƫŚƐƯ��š

���ř�Źŵ�ƵŶƃ�ƭŚŬƳřƿ�ƯŻ�ƲǀƯ�ƶƴƾ��ŶƃŚŝ�çåƹæî������ºųźŝ�Ɲǈºų�źºŝƾ�
�ě�šŚƘƫŚƐƯǀƄǀ�Ʋ�çéƹçè���Ɯţ�ƭŶƗǀǀƴƘƯ�źƾ���ƫƺƀºƳř�ŮƐºſ�Źřŵǀ�Ʋ
���ŹřŶƤƯ�ƹHOMA-IR�Źŵ�ƶƘƫŚƐƯ���ƽ�źƋŚů�����ºƯ�ƱŚƄºƳƾ��ºƷŵ��ƶºĩ�Ŷ�

��ºƷŵ�ƪºưĪƯƾ��ƵŹŚƈºƗ�Śºŝ��ƽ�Śºģ�ƽ��żŞºſ�ř�Źŵ�ºƿ��ƶºƘƫŚƐƯ�Ʋ�ŧŚºţǀ�ź
ƴƘƯƾ�Źřŵƽ��Ɯţ�Źŵ�ǀǀ�Ɛſ�źƺ��ŭƫƺƀƳřǀ���ƘƋƹ�ƹ�ŚŤƃŚƳ�Ʋǀ���ŢºƯƹŚƤƯ�Ţ

�ƫƺƀƳř�ƶŝǀƲ��ŝ�Źŵǀ�ŵ�ƱřŹŚưƿŚŤŝƾ����ƵŶƴƴĩ�Ţĩźƃ���Ţºſř�ƶŤƃřŶƳ��ř�ºƿ�Ʋ
ƿƶŤƟŚ������ŚºŤƳ�ƶŝŚƄºƯ�ŚºƷƿ�������ƶºƘƫŚƐƯ�Żř�ƪºƇŚů�ŪĩƺƟǀ�����ƱřŹŚºĪưƷ�ƹ�ƺºƴ
Ưƾ���ŶƃŚŝ�ÏÎ����ŝ�šŚºƘƫŚƐƯ�ƭŚŬƳř�ƭƹżƫ�ƹ�ºǀř�Źŵ�źŤƄ�ºƿƯŻ�Ʋǀ��řŹ�ƶºƴ
Ưƾ�ŶƳŚſŹ��ƿƶŤƟŚ�ŚƷƽ����ř�Żř�ƵŶƯō�ŢſŶŝ�ƿ���ŧŚºţ�ƶƘƫŚƐƯ�Ʋǀ��ºƴƘƯ�źƾ��Źřŵ

�ƶƳřŻƹŹ�ƝźƈƯ��ƽ�ê�æ���ƵŹŚƈºƗ�ƭźĭ���ƽ��Śºģ�ƽ����ƹŚºů�żŞºſ�ƽ�çæå�
ƯǀƬƾ��Ƭě�ƭźĭƾ����ƹ�ƪƴƟ�æêå�Ư�ǀƬƾ���ŘƟŚºĩ�ƭźĭǀ���řżºƟř�Źŵ�Ʋƿ���ŮƐºſ�Ƃ

Ưźººſƾŵō�ƿŤĪƳƺººĜǀŝ�Źŵ�Ʋǀŵ�ƱřŹŚººưººƿŤŝŚƾººƯ�ƱŚƄººƳ�řŹ�ƾ�ŶººƷŵ�� �
�åèæ�å� P���řƿ��Ʋƿ���Śºģ�ƂºƤƳ�ƶºŤƟŚƽ��řżºƟř�Źŵ�żŞºſ�ƿ��Ůºƃźţ�Ƃ

ŵōƿŤĪƳƺĜǀ��ŵō�Żř�ƲƿſƺĜǀŢ����Ư�ƱŚƄƳ�řŹ�ŚƷƾ�ŶƷŵ��řƿ�ƲƿƶŤƟŚ���ƶŝŚƄºƯ�ŚƷ
�ŚŤƳ�Śŝƿ�ųźŝ�Ūƾ��ů�šŚƘƫŚƐƯ�ǀƳřƺƾ�ųř��ºǀ��ºƯ�źƾ����ŶºƃŚŝ�çëƹ�çê����Żř

���ŵō�ƶºĩ�ŚŬƳōƿ�ŤĪƳƺºĜǀ�ŵō��Ʋƿ�ŚºſƺĜƿĩƺŤǀƴƾ������ƶºĩ�Ţºſř��ºƏƾ��Śºưţ�ƿ�ż
ŵōƿſƺĜǀŢ����ŵō�ŢƟŚŝ�Żř�ŚƷƿ���ºƯ�Ůƃźţ�ŻƺĜƾ������ŝ�Żƹźºŝ�ƹ�ŵƺºƃǀ�ŹŚºưƽ�
ŵƿ�����ºƯ�ƹŵ�ƕƺºƳ�ŢŝŚƾ������Śºưţ�Źŵ�ƆºƤƳ�ŢºƬƗ�ƶºŝ�ŶºƳřƺţƿ��ŜºſŚƴƯ�ż
ŵōƿſƺĜǀŢ���řźŝŚƴŝ��ŶƃŚŝ�ŚƷƿ�Ư�Ʋƾ����������ƝźƈºƯ�ƶºĩ�ŵřŵ�ƩŚºưŤůř�Ʊřƺºţ

ƵŹŚƈƗ��ƽ�Śģ�ƽ���ŧŚţ�Śŝ�żŞſǀ���Śưţ�ŵƺŞƸŝ�źŝ�źƿ�ŵō�żƿĜſƺǀŢ�����ŮƐºſ�ŚºƷ
ŵōƿŤĪƳƺĜǀ��Źŵ�řŹ�Ʋ��ƶºƬųřŶƯ�Ƶƹźºĭ�řżºƟř�ƿ�Ţºſř�Ƶŵřŵ�Ƃ���ĪţŚºĩǀ�Ʋ

��Śģ�Źŵ�ŵƺūƺƯƽ��Ư�żŞſ�ƾ�����ƤŤƀºƯ�ƩŚƈţř�Śŝ�ŶƳřƺţǀ���ĭ�ƶºŝ�Ʈǀ�ƵŶºƳź��ƽ�
PPARYººƔƴţ��ǀƵŶººƴƴĩ�Ʈ�ƽƬººƇř�ƾŚººưţ�ƿŵō�żƿººſƺĜǀƫŚƘƟ��Ţººǀ�Ţ
ƶưūźţ�řƽ���ŝ�ƹ�Ʊō�ǀ�ŵō�ƱŚƿŤĪƳƺĜǀ��řżƟř�řŹ�Ʋƿ���ŶƴƷŵ�Ƃ�çì���ĪţŚĩǀ�Ʋ

Śģƽ���ř�Żř�żŞſ�ƿ����ŧŚºţ�źºƔƳ�Ʋǀźƽ��ŚƄºƯ���ºųźŝ�ƶŝƾ��ŚºƷƹŹřŵ�ƽ���ŵŹƺºƯ�
ŝ�ƉŹřƺºººƗ�ƩźºººŤƴĩ�Źŵ�ƵŵŚƠŤºººſřǀŹŚºººưƽŵ�ƿŵŹřŵ�ŢºººŝŚ��çí���

ŝƶ�ŹƺƏƽ���ųźŝ�Źŵ�ƶĩƾ����ř�ƂºƤƳ�šŚƘƫŚƐƯ��ºƿ�����ŚƇƺƈºŴƯ�ŚºƷƹŹřŵ�Ʋ
ººƬĭƾƯǈĪƴŝ�ººǀřżººƟř�Źŵ�ŶƿŚººưţ�Ƃƿŵō�żƿººſƺĜǀŢ��Ůººƃźţ�ƹ�ŚººƷ
ŵōƿŤĪƳƺĜǀ��ƵŵŹ�Żř�Ʋ��ƽ��ƫƺƬºſ�ƾ�3T3-L1��������Ţºſř�ƵŶºƃ�Ƶŵřŵ�ƱŚƄºƳ�
�èæ��çî����ř�Źŵƿ�ƶƘƫŚƐƯ�Ʋ����ºųźŝ�Ɲǈųźºŝ�ƾ�ƫŚƐƯ���ě�šŚºƘ�ºǀƄǀƲ�

�����ºŝ�ƵŶºƃ�ƵŶƷŚƄºƯ�ŽƺºĪƘƯ�ƍŚºŞţŹřǀ�ŹŚºĮƫ�Ʋƿ�Ưźººſ�ŮƐºſ�ƮŤƾ�
ŵōƿŤĪƳƺººĜǀ�ŭƺƐººſ�ƹ�ƲFPG�ƹ�OGTTººƴƘƯ�ƾ�ººưƳ�Źřŵƾ�ŶººƃŚŝ�� �
�èåƹ�çë��çê���ººƴĤưƷǀƲ�Ɲǈųźººŝººųźŝ�ƾųř�šŚººƘƫŚƐƯ�ººǀ�ź
�æîƹæè���ĮŤƀŞưƷƾ�ƪƤŤƀƯ���ºƴƘƯ�ƹ�ƾ�Źřŵ��ºŝǀ��ŮƐºſ�Ʋ��ƫƺƀºƳř�ǀ�Ʋ

ƭźſ�ƹ�����ƫƺƀƳř�ƶŝ�ŢƯƹŚƤƯ�ƆųŚƃ�ǀ��ƲHOMA��ŹŚĮƫ�Śŝ�ƿ��ƮŤ��ŮƐºſ
Ưźſƾ�ŵō�ƿƺĜŤĪƳǀ���ř�Źŵ�řŹ�Ʋƿ�ŝ�Ʋǀ�ŵ�ƱřŹŚư�ºƿ��ŶƄºƳ�ƵŶ������ƩƹŶºūé���

řƿ�ŚŤƳ�Ʋƿ��Ū�Ŷů�Śţƽ�Ư�ƾ������ƍƺºŝźƯ�ŶºƳřƺţ��Ɯţ�ƶºŝ�ºǀǀ������ƹ�żŤƴºſ�ŮƐºſ�ź
�Śſ�Ůƃźţƿ�Śſ�źƿĩƺŤǀƲ�ŚƷƽ���ƩƺƬſ�Żř�ƶŰƃźŤƯ��ŚƷƽ��ŝŚºƸŤƫř�ƾ���ƹ��ºƿ�Ś

ŵōƿſƺĜǀŢ�ŚƷƽ�Śưţ�ƿ��żƿ����ƶƬưū�Żř�ƶŤƟŚIL-6���ƹ�TNF-á��ŝ�Źŵ�ǀŹŚưƽ�
ŵƿ�ƹ�ŢŝŚ��ƵŹŚƈƗ�ƂƤƳ���ƽ��Śºģ�ƽ���Ɯţ�Źŵ�żŞºſ��ºǀǀ�ŵŚºƤƯ�źƿ�Ťƴºſ�ź�ƹ�ż

�ř�Ůƃźţƿ�Śſ�ƲƿĩƺŤǀƲ���ŚƷ��ŶƃŚŝ�çì����ř�Źŵƿ���ƶƘƫŚƐƯ�ƲŶƴƳŚƯ��ºųźŝƾ�
����ƵŶƃ�ƭŚŬƳř�šŚƘƫŚƐƯ�èæ�����ºųźŝ�Ɲǈųźŝ�ƹƾ���ŵ�šŚºƘƫŚƐƯ�ƿ��źºĮ

�èç���ƴƘƯ�ƍŚŞţŹřƾ�Źřŵƽ�ŝ�ǀ��ŵō�ŮƐſ�ƲƿŤĪƳƺĜǀ�ƹ�Ʋ�ŚƟƹźěƿ�ƫ�ƪǀĜ�ºǀŶ�
��ŝ�Źŵ�ƭźſǀ��ƵŶƴƴĩ�Ţĩźƃ�ƱřŹŚư�ŵ�ƿ�ŶƄƳ�ƵŶ��ŚŤƳƿ�ř�Ū�ºƿ����Żř�ƶºƘƫŚƐƯ�Ʋ



ƵŹŚƈƗ�ƽŵō�ŮƐſ�ƹ�żŞſ�įŚģ�ƿŤĪƳƺĜǀƭźſ�Ʋ 
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����ĮŤƀºŞưƷ�ŵƺºūƹ�ŢƸūƾ�����ŽƺºĪƘƯ����ƹ�ƪƤŤƀºƯ�ºƴƘƯƾ���ºŝ�Źřŵǀ�Ʋ
ŹŚĮƫƿ�ŵō�ƮŤƿŤĪƳƺĜǀ�����ƵŻřŶƳř�ƹ�ƭźſ�ƲWHR�����Śºŝ�ƢƟřƺƯ��ƿ�ƶºŤƟŚ��ŚºƷƽ�
ųźŝƾ�����ƵŶƃ�ƭŚŬƳř�šŚƘƫŚƐƯ�Ưƾ����ŶºƃŚŝ�������Śºě�ŮƐºſ�ƍŚºŞţŹř�ƶºĩǀƿ�Ʋ
ŵōƿƳƺĜŤĪǀ��ƣŚģ�ƹ�Ʋƾ���Ƶŵřŵ�ƱŚƄƳ�řŹ��ŶƳř��ë������Ɩƣřƹ�ŹŵŹřŶƤƯ�WHR�
ŝǀ�ŵ�ƱřŹŚưƿŤŝŚƾ����ƱřƺƴƗ�ƶŝ��ŹƺŤĩŚƟ�ŚƸƴţƘţǀǀ��Ɛºſ�ƪƤŤƀºƯ�ƵŶƴƴĩ�Ʋ�Ů

Ưźſƾ�ŵō�ƿŤĪƳƺĜǀ���Źŵ�Ʋŝǀ�������ř�Źŵ�ƵŶºƴƴĩ�Ţĩźºƃ�ƱřŹŚºư�ºƿ��ƶºƘƫŚƐƯ�Ʋ
ƟźƘƯƾ�Ŷƃ����������ºƴĤưƷ�ƹ�ƶƬųřŶƯ�ƭŚŬƳř�Ʈĩ�ƱŚƯŻ�šŶƯǀ���ƝźƈºƯ�Ʋ
ţƹŹǀ�Śſ�Ʋƿ�ŚƷƹŹřŵ�źƽ��������ºŝźģ�ƹ�Ŷºƴƣ�ƵŶºƴƴĩ�ƩźŤƴĩ�ƾ��ŝ�Źŵ�ǀ��ƱřŹŚºư

��ŵ�ƶŝ�ǈŤŞƯƿ����ŧŚţ�ƹ�ƹŵ�ƕƺƳ�ŢŝŚǀ�ƫŚưŤůř�źƾ������Ưźºſ�ŮƐºſ�źŝ�ŚƸƳō�ƾ��ƹ�
Ưǀ��ŵō�Ůƃźţ�ƱřżƿŤĪƳƺĜǀ���ŵō�ŢƟŚŝ�Żř�Ʋƿ���ƹ�ŻƺĜ�ºƿ�����ƪųřŶºţ�ƩŚºưŤůř�Ś

��Śººŝ�ŚººƷƹŹřŵ�ƵŹŚƈººƗ�ƩƺƀººĜĩ�ƽŚººģ�ƽ�ººƯ��żŞººſ�ƾ��Żř�ŶººƳřƺţ
ŵƹŶŰƯƿŢ�ŚƷƽř�ƿŶƃŚŝ�ƶƘƫŚƐƯ�Ʋ���

��
ŤƳǀƶŬ�ĭǀźƽ���

��������ŚŤƳ�ƶŝ�ƶūƺţ�Śŝƿ����ř�Żř�ƵŶƯō�ŢſŶŝ�Ūƿ��Ư��ƶƘƫŚƐƯ�Ʋƾ���ŢƠĭ�Ʊřƺţ
�ƶƳřŻƹŹ�ƝźƈƯ��ƽ�ê�æ��ƵŹŚƈƗ�ƭźĭ���ƽŚģ�ƽ��ƵŚºƯ�ƹŵ�šŶƯ�ƶŝ�żŞſ�

ŧŚººţǀƠƯ�źººǀƶººƔůǈƯ�ƪººŝŚƣ�ƹ�Ŷ�řƽźººŝ�řżººƟř�ƿƯźººſ�ŮƐººſ�Ƃƾ�
ŵōƿŤĪƳƺĜǀƲ���ŵ�ŵřźƟř�ŹŵƿŤŝŚƾ�ŵŹřŵ���ř�Źŵ��ºƿ�������ƱŻƹ�ƩźºŤƴĩ�ƶºƘƫŚƐƯ�Ʋ

BMIŮƐſ�ƹ�HbA1C ��ƵŹŚƈºƗ�Ƶƹźĭ�Źŵ�ƽ���ºƴƘƯ�ŹƺºƏ�ƶºŝ�ƾ��Źřŵ
�����Ŷƃ�ƁŹřżĭ�ŶƷŚƃ�Ƶƹźĭ�Żř�źŤƸŝ����ƯŻ�Źŵ�ŚƯř�ǀƶƴ��ƽ��ŧŚºţ�ǀ�Źŵ�źƿ��ŢºƟŚ

řƿ������ƆųŚºƃ�ƂƷŚºĩ�źŝ�ƵŹŚƈƗ�Ʋ��ŚºƷƽ����Ŭƴºſ�Ʋºţ�ƾ���ºƴĤưƷ�ƹ�ǀ�Ʋ
ŮƐſHbA1C �Ƴǀŝ�šŚƘƫŚƐƯ�ƭŚŬƳř�ƶŝ�ŻŚǀ�ĩźţ��Żƹŵ�Śºŝ�źŤƄ�ºǀ�ƹ�Ŝ� �
� �

��ƶƬųřŶƯ�ƱŚƯŻ�šŶƯ�ŝ�ǀ�Ư�źŤƄƾ��ŶºƃŚŝ�����ƶºģ�źºĭř��ř�Źŵ�ºƿ���ƶºƘƫŚƐƯ�Ʋ
�ƵŹŚƈƗ�ƝźƈƯ��ƽ�Śģ�ƽ���żŞſ������ƆŴƄƯ�Żƹŵ�Śŝ�����żĩƺºƬĭ�ŮƐºſ�źŝ

��Ʊƺų�ƘƋƹ�ƹǀ���ƫƺƀƳř�ƶŝ�ŢƯƹŚƤƯ�Ţǀ��ŝ�Źŵ�Ʋǀ��ŵ�ƱřŹŚºư�ºƿŤŝŚƾ��ŧŚºţǀ�ź
ƯƴƘƾ�Źřŵƽ����ŢƃřŶƳ����ƵŶƷŚƄºƯ�Śŝ�ŚƯř��ŧŚºţ�ǀ��ź�ºƴƘƯƾ����Źŵ�Źřŵ�řżºƟřƿ�Ƃ

�ŵō�ŮƐſƿŤĪƳƺĜǀ����ƴƘƯ�ƝǈŤųř�ƹ�ƭźſ�Ʋƾ�����Ɯţ�ŮƐºſ�Źŵ�Źřŵ�ºǀǀ�šřź
HbA1c�¡�ŻƹƱ���ƹ�BMI�ŝǀ��������ƵŶºƴƴĩ�Ţĩźºƃ�Ƶƹźĭ�ƹŵ�Ʋ�ºƯƾ���Ʊřƺºţ

ŤƳǀ����Śºģ�ƶºĩ�ŢºƟźĭ�ƶºŬƽ�ĪţŚºĩ�ƹ�żŞººſ�ǀƲ��ŚºƷƽ�ºƯ�Ʊō�ƾ��ŶººƴƳřƺţ� �
��ŹŵŚƤţŹřƽ�ř�ŢƯǈſ�ƖƋƹ�ƿŝ�ƲǀƱřŹŚưƳ�ǀưƸƯ�ƂƤƳ�żƾř�ƿ�Ŷºƴƴĩ�ŚƠ��

�Ţººſř�źººĩŷ�ƪººŝŚƣ�ƶººŤŞƫř���Źŵ�ƞººƬŤŴƯ�šŚººƘƫŚƐƯ�ƵŶººƃ�ƭŚººŬƳř� �
��ŹŵƯŻǀƶƴ��ƽ�ſŹźŝ�ƾ��Śģ�šřźŧř�ƽ����ŝ�ƉŹřƺƗ�źŝ�żŞſ�ǀŹŚưƽ�ŵ�ƿŢŝŚ��
řŻ�ººƗ�ƕřƺºƳř�ƵŹŚƈ��ŚºƷƽƞººƬŤŴƯ��Ţººſř�ƵŶºƃ�ƵŵŚƠŤººſř���ř�Źŵººƿ�Ʋ

��šŚƘƫŚƐƯ�ƵŹƹŵ�ƩƺƏ��ƽ��Ʒŵ�ƪưĪƯ�ƾ�Ƴǀ��ż��Ƶŵƺºŝ�šƹŚƠŤƯ���źºŝ�ƹŹ�ƽ�
ŚƷŵřĦƳƽ��ƴſ��ƞƬŤŴƯ�ǀ���ƹ�Ʋřźƃƿ��ŤƯǈſ�ƞƬŤŴƯ�Ǝƾ���ƵŶºƃ�ƭŚºŬƳř�

řŢſ��ƴĤưƷǀ�ŝ�Ʋǀ����ř�Źŵ�ŵƺūƺƯ�šŚƘƫŚƐƯ�źŤƄƿ�ƯŻ�Ʋǀ���šŚºƘƫŚƐƯ�ƶƴ
ůººǀƳřƺƾ�ººƿƱŚƀººƳř�Źŵ�ƶººŤƟźĭ�šŹƺººƇ�šŚººƘƫŚƐƯ�Ś�ŚººƷƽ�ƮƫŚººſ�
ƛǀź�ŵƿŤŝŚƾ�Ư�ƾ�ŶƃŚŝ��řŸƫ������ƶºŝ�ƶºūƺţ�Śºŝ����ŵƺºūƹř�ºƿ�ƹ�šǈĪƄºƯ�Ʋ�

ưƷřǀ�řƺŤŰƯ�Ţƽ�ĪţŚĩ�ǀƴƾ�Śģ�ƽ�����řżºƟř�Źŵ�żŞºſ�ƿ�ŝ�Ƃ�ºǀ����żŤƴºſ�ƹ�ƱŚ
ŵōƿŤĪƳƺĜǀ�ŚƤƯ�Źŵ�Ʋƿ��Śºſ�Śºŝ�ƶƀƿ�řżºūř�źƽ�ƵŶƳŻŚºſ��ƽ��Źŵ�ŵƺºūƺƯ�

ƵŹŚƈƗ��ƽ�ƪƯŚƧ�ř�ƿ�ĭ�Ʋǀ��Ƙţ�ƭƹżƫ��ƵŚǀǀ��ƣŵ�ŹřŶƤƯ�Ʋǀ�ĪţŚĩ�Ƣǀ���ŵŹƺºƯ�Ʋ
Ƴǀ���ŢƸū�ŻŚ���ƘºƋƹ�ŵƺºŞƸŝǀ�����ƫƺƀºƳř�ƶºŝ�ŢºƯƹŚƤƯ�ŢǀƲŝ�Źŵ�ǀ��ƱřŹŚºư
ŵƿŤŝŚƾŵ�ƿƯ�ƵŶƾ�ŵƺƃ����

��
References 

1- King H, Aubert RE, Herman WH. Global 

burden of diabetes, 1995-2025: prevalence, 

numerical estimates and projections. Diabetes 

Care.�1998; 21: 1414-31. 

2- Saadat N, Salehi P, Azizi F. Comparison of 

ADA and WHO criteria in detecting glucose 

disorders in a population-based study: Tehran 

Lipid and Glucose Study. Iranian J of Endocrinol 

and Metabol. 2002; 4: 1-8. 

3- Arita Y, Kihara S, Ouchi N, Takahashi M, 

Maeda K, et al. Paradoxicaldecrease of an 

adipose-speciwc protein adiponectin in obesity. 

Biochem Biophys Res Commun. 1999; 257: 79-83. 



ƱřŹŚƨưƷ�ƹ�ƽŶưŰƯ�ƶǀưſ 

 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÎÕƵŹŚưƃ����ƽÔÍ�ŹŚƸŝ��ÕÖ 

54 

4- Weyer C, Funahashi T, Tanaka S, Hotta K, 

Matsuzawa Y, Pratley RE, Tataranni PA.  

Hypoadiponectinemia in obesity and type 2 

diabetes: Close association with insulin resistance 

and hypoinsulinemia. J Clin Endocrinol Metab. 

2001; 86: 1930-5. 

5- Okamoto Y, Kihara S, Ouchi N, Nishida M, 

Arita Y, Kumada M, et al. Adiponectin reduces 

atherosclerosis in apolipoprotein E-dewcient 

mice. Circulation. 2002;106: 2767-2770. 

6- Ouchi N, Kihara S, Funahashi T, Nakamura T, 

Nishida M, Kumada M, et al. Reciprocal 

association of C-reactive protein with adiponectin 

in blood stream and adipose tissue. Circulation. 

2003; 100: 2473-6. 

7- Spranger J, Kroke A, Mohlig M, Bergmann 

MM, Ristow M, Boeing H, Pfeiffer AF. 

Adiponectin and protection against type 2 diabetes 

mellitus. Lancet. 2003; 361: 226-8. 

8- Jung CH, Rhee EJ, Kim SY, et al. Associations 

between two single nucleotide polymorphisms of 

adiponection gene and coronary artery diseases. 

Endocrine J. 2006; 53: 671-7. 

9- Kim MJ, Yoo KH, Park HS, et al. Plasma 

adiponectin and insulin resistance in Korean type 

2 diabetes mellitus. Yonsei Med J. 2005; 46:  

42-50. 

10- Sam JB, Manuel TV. Beneficial role of 

dietary phytoestrogens in obesity and diabetes. 

Am J Clin Nutr. 2002; 76: 1191-201. 

11- Matthews DR, Hosker JP, Rudenski AS, 

Naylor BA, Treacher DF, Turner RC. 

Homeostasis model assessment: insulin resistance 

and cell function from fasting plasma glucose and 

insulin concentrations in man. Diabetologia. 

1985; 28: 412-9� 

12- Ghafarpour M, Houshiar-Rad A, Kianfar H. 

The Manual for household measures, cooking 

fields factors and edible portion of food. Tehran: 

Keshavarzi Press; 1999� 

13- Auvichayapat P, Prapochanung M, 

Tunkamnerdthai O, Sripanidkulchai BO.�

Effectiveness of green tea on weight reduction in 

obese Thais: A randomized, controlled trial. 

Physiol Behav. 2008; 93: 486-91. 

14- Kajimoto O, Kajimoto Y, Yabune M, 

Nakamura T, Kotani K. Tea catechins� with a 

galloyl moiety reduce body weight and fat. J 

Health Sci.�2006; 1: 161-71. 

15- Hsu CH, Tsai TH, Kao YH, Hwang KC, 

Tseng TY, Chou P. Effect of green tea extract on 

obese women: a randomized, double-blind, 

placebo-controlled clinical trial. Clin Nutr. 2008; 

27(3): 363-70. 

16- Chan CC, Koo MW, Ng EH, Tang OS, Yeung 

WS, Ho PC. Effects of� Chinese green tea on 

weight, and hormonal and biochemical profiles in 

obese� patients with polycystic ovary syndrome-a 

randomized placebo-controlled� trial. J Soc 

Gynecol Investig. 2008; 13: 63-8. 

17- Higdon JV, Frei B. Tea catechins and 

polyphenols: health effects, metabolism, and 

antioxidant functions. Crit Rev Food Sci Nutr. 

2003; 43: 89-143. 

18- Venables MC, Hulston CJ, Cox HR, 

Jeukendrup AE. Green tea extract ingestion, fat 



ƵŹŚƈƗ�ƽŵō�ŮƐſ�ƹ�żŞſ�įŚģ�ƿŤĪƳƺĜǀƭźſ�Ʋ 

 

ƶƬŬƯ��ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě��ƽÎÕƵŹŚưƃ����ƽÔÍ�ŹŚƸŝ��ÕÖ 

55 

oxidation, and glucose tolerance in healthy 

humans. Am J Clin Nutr. 2008; 87: 778-84� 

19- Westerterp-Plantenga MS, Lejeune MP, 

Kovacs EM. Body weight loss and weight 

maintenance in relation to habitual caffeine intake 

and green tea supplementation. Obes Res. 2005; 

13: 1195-204.  

20- Wolfram S, Raederstorff D, Preller M, 

Pigallocatechin gallate supplementation alleviates  

diabetes in rodents. J Nutr. 2006; 136: 2512-8.  

21- Wu LY, Juan CC, Hwang LS, Hsu YP, Ho 

PH, Ho LT. Green tea supplementation 

ameliorates insulin resistance and increases 

glucose transporter IV content in a fructosefed rat 

model. Eur J Nutr. 2004; 43: 116-24.  

22- Fukino Y, Shimbo M, Aoki N, Okubo T, Iso 

H. Randomized controlled trial for an effect of 

green tea consumption on insulin resistance and 

inflammation markers. J Nutr Sci Vitaminol. 

2005; 51: 335-42. 

23- Iso H, Date C, Wakai K, Fukui M, Tamakoshi 

A, and the JACC Study Group. The Relationship 

between Green Tea and Total Caffeine Intake and 

Risk for Self-Reported Type 2 Diabetes among 

Japanese Adults� Ann Intern Med. 2006; 144: 

554-562. 

24- Ryu OH, Lee J, Lee KW, et al. Effects of 

green tea consumption on inflammation, insulin 

resistance and pulse wave velocity in type 2 

diabetes patients. Diabetes Res Clin Practice. 

2006; 71: 356-8� 

25- Islam MS, Choi H. Green tea, anti-diabetic or 

diabetogenic: a dose response study. Biofactors. 

2007; 29: 45-53. 

26- Tsuneki H, Ishizuka M, Terasawa M, Wu JB, 

Sasaoka1 T, Kimura I� Effect of green tea on 

blood glucose levels and serum proteomic 

patterns in diabetic (db/db) mice and on glucose 

metabolism in healthy humans� BMC Pharmacol. 

2004; 4: 18. 

27- Lim DY, Lee ES, Park HG, Kim BC, Hong 

SP, Lee EB. Comparison of green tea extract and 

epigallocatechin gallate on blood pressure and 

contractile responses of vascular smooth muscle 

of rats. Arch Pharm Res. 2003; 26: 214-23. 

28- Li RW, Douglas TD, Maiyoh GK, Adeli K, 

Theriault AG. Green tea leaf extract improves 

lipid and glucose homeostasis in a fructose-fed 

insulin-resistant hamster model. J 

Ethnopharmacol. 2006; 104: 24-31. 

29- Shin DW, Kim SN, Lee SM, et al. Catechin 

promotes adipocyte differentiation in human bone 

marrow mesenchymal stem cells through PPAR 

gamma transactivation. Biochem Pharmacol. 

2009; 77: 125-33.  

30- Inukai K, Watanabe M, Nakshima Y, et al. 

Glimepiride enhances intrinsic peroxisome 

proliferator-activated receptor-g activity in 3T3-

L1 adipocytes. Biochem Biophys Res Commun. 

2005; 328: 484-90. 

31- Fukuen S, Iwaki M, Yasui A, Makishima M, 

Matsuda M, Shimomura I. Sulfonylurea agents  

 

 



ƱřŹŚƨưƷ�ƹ�ƽŶưŰƯ�ƶǀưſ 

 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÎÕƵŹŚưƃ����ƽÔÍ�ŹŚƸŝ��ÕÖ 

56 

exhibit peroxisome proliferator-activated receptor 

gamma agonistic activity. J Biol Chem. 2005; 

280: 23653-9. 

32- Kobayashi Y, Suzuki M, Satsu H, et al. Green 

tea polyphenols inhibit the sodiumdependent 

glucose transporter of intestinal epithelial cells by 

a competitive mechanism. J Agric Food Chem. 

2000; 48: 5618-23. 

33- Choi KM, Lee J, Lee KW, et al. Serum 

adiponectin concentrations predict the 

developments of type 2 diabetes and the metabolic 

syndrome in elderly. KoreansClin Endocrinol. 

2004; 61: 75-80. 

34- Lim S, Koo BK, Cho SW, et al. Association 

of adiponectin and resistin with cardiovascular 

events in Korean patients with type 2 diabetes: 

The Korean atherosclerosis study (KAS) A 42-

month prospective study. Atherosclerosis. 2008; 

196: 398-404.  

35- Yamamoto Y, Hirose H, Saito I, et al. 

Correlation of the adipocyte-derived protein 

adiponectin with insulin resistance index and 

serum high-density lipoprotein-cholesterol, 

independent of body mass index, in the Japanese 

population. Clin Sci (lond). 2002; 103: 137-42. 

��



ƵŹŚƈƗ�ƽŵō�ŮƐſ�ƹ�żŞſ�įŚģ�ƿŤĪƳƺĜǀƭźſ�Ʋ 

 

ƶƬŬƯ��ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě��ƽÎÕƵŹŚưƃ����ƽÔÍ�ŹŚƸŝ��ÕÖ 

57 

The Effects of Green Tea Extract on Serum Adiponectin Concentration and Insulin 

Resistance in Patients with Type 2 Diabetes Mellitus  
 

Mohammadi S1, Hosseinzadeh Attar MJ1, Karimi M2, Hosseinnezhad A3, Eshraghian MR4, Hosseini SH5, Rahmani M3, 

Karimi F3, Jafari N6 
1Dept. of Nutrition and Biochemistry, School of Public Health and Institute of Public Health Research, Tehran University of Medical Sciences, 

Tehran, Iran. 
2Dept. of Traditional Medicine, School of medicine. Tehran University of Medical Sciences, Tehran, Iran. 

3Endocrine and Metabolic Research Center, Shariati Hospital. Tehran University of Medical Sciences, Tehran, Iran. 
4Dept of Statistics, School of Public Health and Institute of Public Health Research, Tehran University of Medical Sciences, Tehran, Iran. 

5School of Pharmacology, Islamic Azad University of Medical Sciences, Tehran, Iran. 
6Fayazbakhsh Hospital, Social Security Organization, Tehran, Iran. 

 

Corresponding Author: Hosseinzadeh Attar MJ. Dept. of Nutrition and Biochemistry, School of Public Health and 

Institute of Public Health Research, Tehran University of Medical Science, Tehran, Iran. 

E-mail: Hosseinzadeh.md.phd@gmail.com 

Received: 2 Aug 2009         Accepted: 3 Jan 2010 
 

 

Background and Objective: Adiponectin is a novel adipose tissue-specific adipokine that can increase 

insulin sensitivity. Many studies have shown anti obesity and anti diabetic effects of green tea consumption. 

In this study we examined the effects of green tea extract on circulating adiponectin levels and insulin 

resistance status in patients with type 2 diabetes mellitus (T2DM). 

Materials and Methods: In this double blind randomized clinical trial 58 type 2 diabetic patients with BMI ≥�

25 were recruited from an unselected population from the outpatient clinic of Shariati Hospital, Tehran, Iran. 

Patients were randomly divided into two groups; green tea extract and placebo. All the patients received the 

capsules for 8 weeks. Laboratory measurements including fasting serum adiponectin, insulin, HOMA-IR, 

FPG, OGTT, HbA1c and lipid profile and anthropometric were performed before and after the intervention. 

Nutrient intakes were obtained via 24- hour recall from each patient in three successive days. The data were 

analyzed using appropriate software.  

Results: We found a significant effect of green tea extract on increasing the logarithm of serum adiponectin 

in diabetic patients (0.15±0.10 µg/ ml, P < 0.05). A significant independent correlation between the 

logarithm of serum adiponectin and WHR (Waist to Hip Ratio) was found (P= 0.009, t= -2.7). The 

consumption of green tea extract had a significant effect in control the levels of HbA1C, weigh and also BMI 

in green tea group (P < 0.05).  

Conclusion: The results showed that consumption of green tea extract can be useful in the control of T2DM 

by increasing the levels of serum adiponectin and controlling the weight, BMI and HbA1C levels in patients 

with T2DM.  
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