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ƱŚƯŹŵ�ŚƷƽ���Ƴ�šŚŞŧř�ơƺƟ���Ţſř�ƵŶƄ����ưƷř�ƶŝ�ƶūƺţ�Śŝǀ���ºƃ�ƹ�Ţǀ�ƕƺ

��ŝ�ƱƹżƟř�ŻƹŹǀŹŚưƽ����ř�ƹ�śźģ�ŶŞĩ�ƿ��ř�ƱƺƴĩŚºţ�ƶºĪƴ�ºƿƹŹřŵ�ƹŵ�Ʋƽ�
Ŷūƿ�ě�ŶǀŵŚƸƴƄƽ��ř�Źŵ�ƿ��ŚƯŻōŹŚĩ�ŵŹƺƯ�Ʊřźƾƿ��ƹ�Ţºſř�ƶŤƟźĮƳ�Źřźƣ�

�Ʊō�šřźŧř���ƹŹřŵ�Śŝ�ŚƷƽ��ƯŹƺƠŤƯ�ŵŹřŶƳŚŤſř�ǀƹ�ƹ�Ʋƿ�ƯŚºŤǀƲEŚƤƯ��ºƿ�ƶƀ
��Ţſř�ƵŶƄƳ�Źŵ�ƫŚƐƯƘƶ�ŹŚūƽ��Ʊōźºŝ��ƮƿŶºƃ��Śºţ��šřźºŧř��ƾƳŚºƯŹŵ�

ƝźƈƯ�ƹŵ��ƵŹŚƈºƗ��ƽ��ǇźºƬĩ�ƹ��ħƺƄºǀţŹō�řŹ�Źŵ�NAFLD��Źŵ
Ƙưūǀŝ�Ţǀ�śźģ�ŶŞĩ�ƱřŹŚưŵŹƺƯ�ƶƀƿŚƤƯ�Źřźƣ�ƮǀƷŵ���
��

�ƁƹŹƾſŹźŝ���
�������ƶŝ�źƋŚů�ƶƘƫŚƐƯ�šŹƺƇ�ƾƿŚƯŻōŹŚĩ�ƾƴǀƫŚŝ�ŵƺŝ���ưĩ�Źŵǀ�ƶºŤ��ƽ�

���Śţ�ƵŚĮƄºƳřŵ�ơǈųř�ºǀƿ��Źŵ�ƹ�Ŷ��ŚºƯŻōŹŚĩƾƿ��ƫŚºŝ�ǀƴƾ�����Ŷºĩ�Śºŝ�ŹƺƄºĩ�
IRCTçåæéæåæëæîêêéNæŶƃ�ŢŞŧ�� ƱřŹŚưǀŝ �Śºŝ NAFLD 

ŧŢŝŚ ƵŶƃ Śŝ ƾƟřźĭƺƳƺſ ƹ ALT ŝǀ�Żř�ƂÒ�Î��Śţê�źŝřźŝ ƩŚƯźƳ 

Śŝ BMI ŝǀ�ƲçÒŚţÐÒŚƋŹ�Ÿųř�Śŝ�ƿƶƯŚƳ�Ţ�ƽ�ºŞŤĩ�ƾ�ŵŹřƹ �ºƘƫŚƐƯƶ�
ŶƳŶƃ����
źƘţƿ��ƞNAFLD��řżƟřƿ��Ƃê�æ���Śţ�ê���żºƳō�źŝřźŝ�ƿƮ��ŚºƷƽ��ŶºŞĩ�ƽ�

��ƘƯ�Śŝ�ƢŞƐƴƯǀŚƷŹŚƽ�ƟřźĭƺƳƺſ�ƾ�����Śºſ�Ʊŵźºĩ�ŵŹ�Żř�ŶƘŝ�ƹ�ƿ��ƪºƬƗ�ź
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�ƹźƬĩƹ�žƿŹŚĮƫƹƹǇ�źĮƴĩ�śźģŶŞĩ�Źŵ�ƾƷƺĩ�ƾƬĪƫřźǀƛ 

ƶƬŬƯ�ƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƵŹ��ƽçè��ƵŹŚưƃ�ƽ�æåå��ƽŵ�ƹ�Źŷō�æèîé��

èí

ƺƳŚŧƿ�řżƟř�ƶƿ��żºƳō�ƂƿƮ��ŚºƷƽ��ŶºŞĩ�ƽ��ŝ�ƹ�ǀ�ŚºưŹƽ��ŚºƷƽ��ŶºŞĩ�ƽ��æ��� �
ƘƯǀƽŚƷŹŚ�ũƹźų�Żř�ŶƳŵƺŝ�šŹŚŞƗ�ƶƘƫŚƐƯ�Żř����
��ƱřŹŚưǀŝ�ǈŤŞƯ�ƶŝ�ŢǀţŚĜƷƺţŚŘŤſř�ƾƬĪƫř��
��ƱřŹŚưǀŝ��ǈŤºŞƯ��ƶºŝ��ƽŹŚºưǀŝ��ŚºƷƽ��ĨǀưŤƀºǀſ��ŶºƴƳŚƯ��ŢºŝŚƿŵ��

ƽŹŚưǀŝ�ŚƷƽ�ƾŝŚƸŤƫř�ƹ������
��ĥƺƫƹźſƽ�ŢŞŨƯ�Ʃřźƿƹ�ŢǀţŚĜƷ��ƶŝ�ƁƹŹ�řżǀƫř�ƹ��Śºŝ��ƵŚĮŤºſŵ�

ŹŶƿŹřżǀƫř�Ţĩźƃ�Stat Fax���
��ANA ,AMA�ŢŞŨƯ��ƶŝ�ƁƹŹ�řżǀƫř�ƹ��Śºŝ��ƵŚĮŤºſŵ��ŹŶºƿŹřżǀƫř�

Ţĩźƃ�Stat Fax���
��Ʋǀưſǈěƺƫƹźſ�ŢŞŨƯ��ƶŝ�ƁƹŹ�řżǀƫř�ƹ��Śºŝ��ƵŚĮŤºſŵ��ŹŶºƿŹřżǀƫř�

Ţĩźƃ�Stat Fax����
��źƿŚſ�ƪƬƗ�ƶƿƺƳŚŧ�ŶŞĩ�śźģ��

����ƶŝ�ƶūƺţ�ŚŝƿĪƾ��ƱŚƯŹŵ�Żř��ŚƷƽ�řŹ�ƿ�Śţ�ƹ�ŪǀƿƵŶƃ�Ŷ�į���śźºģ�ŶºŞĩ�
�ƯŹƺƠŤƯ�ƶĩǀ��ƹ�ƹ�ƲƿƯŚŤǀƲ�E�Ư�ƾ�����šřźŧř�ƹ�ŶƃŚŝ�ƵŶƃ�šŚŞŧř�į��Ʊō���ŚƷ

ƹ�ŝ��ƶ�����ºưƳ�ƶĩ�ƂƷƹĦě�ơǈųř�ŢƬƗƾ����Ʊřƺºţ�ºƿ����ƱƹŶºŝ�řŹ�Ƶƹźºĭ�Ĩ
�ŝ�ƱŚƯŹŵƶ����ŝ�ƩźŤƴĩ�Ƶƹźĭ�ƱřƺƴƗƶ���šŶƯç���ŢƟźĭ�źƔƳ�ŢŰţ�ƵŚƯ����ŚºƯ
�ř�Źŵƿ�����Ŷºƃ�Ʊō�źŝ�ƂƷƹĦě�Ʋƿ�����������ƱŚºƯŹŵ�ŢºŰţ�ƩźºŤƴĩ�Ƶƹźºĭ�Śºţ�Ʈ

�������ƳŚƯŹŵ�šřźŧř�ƹ�ŶƃŚŝ�ƺŞſǈě�ƶƳ�ƹ�ŵŹřŶƳŚŤſřƾ��ƹŹřŵ�ƹŵ�ƽ�Ŷū��ºƿ�Ŷ
ěǀŵŚƸƴƄƽŚƤƯ�Ʊō�Śŝ�ƿŵƺƃ�ƶƀ���

Źŵ�ř�ƿ���ƶƘƫŚƐƯ�Ʋîå�ŝ�ǀ����śźģ�ŶŞĩ�ƶŝ�ǈŤŞƯ�ŹŚư��ƘƯǀ��ƟřźĭƺƳƺºſ�ŹŚƾ�
ƹ�żƳōƿƮ�ŚƷƽ�řżƟř�ƿ��Ƃƿ�ŶŞĩ�ƶŤƟŚƽ����������ƢºŞƏ�ƹ�ŶƳŶºƃ�ƶºƘƫŚƐƯ�ŵŹřƹ�

������ŹŚƯō�ƶŞſŚŰƯ�ƹ�ƵŶƃ�ƭŚŬƳř�ƶŝŚƄƯ�šŚƘƫŚƐƯƽ��ƮƸƯ�ƹ�������ƶºưƷ�Żř�źºţ
żƷƿ��ƄƷƹĦě�ŵƹŶŰƯ�ƶƴƾ�����Ƶƹźĭ�ƶſ�ƶŝ�èå����ƀºƤţ�ƵźºƠƳ�ǀ��ŶƳŶºƃ�Ʈ�ƹ�

�šŶººƯ�ƶººŝç��ººſŹźŝ�ŢººŰţ�ƵŚººƯƾŶººƴŤƟźĭ�Źřźººƣ���ŝř�ŹŵřŶººŤƽ�� �
ƶƘƫŚƐƯ�ƱŻƹ��Śŝ�ƹŻřźţƽ ƶŝźƤƗ�řƽ� ƹ Ŷƣ��Śŝ źŤƯ ŹřƺƳƽ���ƶºǀƬĩ�ƽ 
ƱřŹŚưǀŝ Źŵ ƾƫŚů��ƶºĩ �ŹŚºưǀŝ �ƵŵŚŤƀºƿř ƹ��ƶºŝ �Źřƺºƿŵ��ƶºǀĪţ �ŶƴŤºƃřŵ�
ƵŻřŶƳř�źǀĭƽ ƹ BMI�ƶŞſŚŰƯ �Ŷºƃ��Źŵ �ƶºƯřŵř ��ƱřŹŚºưǀŝ��žºě Żř 

Matching �ƾƴſ ƾƀƴūƑŚŰƫ�ƶŝ�ƹ� BMI ƶŝ ƶſ Ƶƹźĭ�ƮǀƀƤţ 

ƳŶƃŶ : 

æ���ƾºƷƹźĭ �ºŝƶ��ƱřƺºƴƗ �ƩźºŤƴĩ ţ�ŚºƸƴ �ƱŚºƯŹŵ �ƲǀƯŹƺºƠŤƯ êåå 

ƾƬǀƯ�ƾƯźĭ ŢųŚſ Ţĩźƃ ƹŹřŵźǀƀĩř ƹŵ ŹŚŝ�žě Żř ƶƳŚŰŞƇ ƹ 

ƭŚƃ ƹ�ƲǀƯŚŤƿƹ E éåå Ŷůřƹƽ ŢųŚſ Ţĩźƃ ƹŹřŵźǀƀĩř Ĩƿ 

ŹŚŝ Źŵ ŻƹŹ ŶƘŝ Żř ŹŚƷŚƳ ŢƟŚƿŹŵ ŶƳŵźĩ. 

Ï��Ƶƹźĭ ƭƹŵ ƪưĪƯ ŢųŚſǇźƬĩ Ţĩźƃ ŶƯƺĮƫř ƶſ ŹŚŝ ŻƹŹŹŵ 

ç�ŢƗŚſ ŶƘŝ Żř řŹřŸƛ ŢƟŚƿŹŵ ŶƳŵƺưƳ. 

Ð��Ƶƹźĭ ƭƺſ ƪưĪƯ źĮƴĩ ƾƷƺĩ ŢųŚſ �Ţĩźºƃ �ŶºƯƺĮƫř ƹŵ 

ŹŚŝ Źŵ ŻƹŹ ç�ŢƗŚſ ŶƘŝ Żř řŸƛ ŢƟŚƿŹŵ ŶƳŵźĩ� 

ƶǀƬĩ�ƽ ƱřŹŚưǀŝ ƪŞƣ Żř ƕƹźƃ ƮƿĥŹ ƾƿƹŹřŵ ƶŝ ŽŚƴƃŹŚĩ �ƶºƿŸƜţ 

ƕŚūŹř Ƶŵřŵ ŶƳŶƃ Śţ šŚŰǀƋƺţ ƹ šŚƗǈƏř ƭŻǇ Źŵ ƵŹŚŝ�ŹřŶƤƯ 

ĥźƳřƽ ƹ ŢǀƫŚƘƟ ƶƳřŻƹŹ ƹ ƵƺŰƳ�ƽ źě Ʊŵźĩ ƶƯŚƴƄſźě�ƽ ŢǀƫŚƘƟ 

ƿżǀƟƾĪ ƹ ƶƿŸƜţ ŢƸū ƵŻřŶƳř�źǀĭƽ ŹřŶƤƯ ĥźƳřƽ�ƾƟźƈƯ ƶƳřŻƹŹ 

ƹ ŹřŶƤƯ ŢǀƫŚƘƟ ƾƳŶŝ ƭŚŬƳř �ƶºŤƟźĭ Ƶŵřŵ �ŵƺºƃ���ƪºŞƣ Żř �ƕƹźºƃ 

ƶƘƫŚƐƯ ƹ žě Żř ŢƃŸĭ ŢƄƷ ƶŤƠƷ Żř �ƕƹźºƃ �ƱŚºƯŹŵ �ŮƐºſ 

�ƾƯźºſ ALT Źŵ �Ĩºƿ �ƵŚĮƄºƿŚƯŻō �ƵŶǀŬƴºſ �Ŷºƃ��šŚºƗǈƏř��
Ɩººưū�ōŹƹƽ�ƵŶººƃ�Śººŝ�ƵŵŚƠŤººſř�Żř�ƩƹřŶººū�ƖººƿŻƺţ�ƾººƳřƹřźƟ�ƹ�

ƆųŚƃ�ŚƷƽ�Ưżĩźƽ�ƹ�ƾĭŶƴĩřźě�Śŝ�ƵŵŚƠŤſř�Żř�ƭźƳ�ŹřżƟř��ŹŚºƯōƽ�
SPSS�ŵŹƺƯ�ƶƿżŬţ�ƹ�ƪǀƬŰţ�Źřźƣ�ŢƟźĭ�řźŝƽ��ƶƀºƿŚƤƯ��źºǀƜŤƯ�
�ƾºưĩ�Żř��Ţƀºţ�Indeoendent T-Test��Źŵ��šŹƺºƇ��ƖºƿŻƺţ�
ƩŚƯźƳ��ƹ��Ţƀºţ�Mann-Withney��Źŵ��šŹƺºƇ��ƖºƿŻƺţ��źºǀƛ�
ŚƯźƳƩ��ƹ�řźŝƽ�źǀƜŤƯ�ŚƷƽ�ƾƠǀĩ�Żř�Ţƀţ�Chi-Squere�ƵŵŚƠŤſř�
Ŷƃ�ƭŚŬƳř�ŚƯŻōšŚƄƿ�ƹ�ƲŤƟźĭ�Ʊƺų�Śŝ�ŢƿŚƋŹ�ƶƳŚƷŚĭō��ŵřźºƟř�ƹ�
ƾŞŤĩ���ŵƺŝ�ƱŚĭŶƴƴĩ�Ţĩźƃ��ĢǀƷ�ƶƳƺĭ�šǈųřŶƯ��ƾƳŚºƯŹŵ��ũŹŚºų�
Żř�ƩřƹŹ��ƲǀţƹŹ�šŹƺƇ�ŢƟźĮƳ�ƹ�ƱřŹŚưǀŝ�ĢǀƷ��ƶºƴƿżƷ�řƽ�řŹ�Źŵ�
Ʋƿř�ŭźƏ�Ţųřŵźě�ŶƳŵźĪƳ��ŝǀ����ƹŹřŵ�ƉŹřƺƗ�źƔƳ�Żř�ƱřŹŚưƾƿ�Ƴ�ǀ�ż
ſŹźŝƾ���ĩŚţ�ƹ�ŶƳŶƃ�ǀ�������ƶºƋŹŚƗ�Żƹźºŝ�šŹƺºƇ�Źŵ�ƶĩ�Ŷƃ�Ŷ�řƽ�Źŵ�
ſřŵƺƃ�Ƶŵřŵ�ƕǈƏř�Ţƣƹ�ƕź���

 
ƿƶŤƟŚ��ŚƷ 

������ř�Źŵƿ���ƶƘƫŚƐƯ�Ʋîå�ŝ�ǀ�����ƛ�śźģ�ŶŞĩ�ƶŝ�ǈŤŞƯ�ŹŚưǀ��ºƬĪƫř�źƾ��Źŵ�
���Ƶƹźĭ�ƶſèå���ŶƳŵźĩ�Ţĩźƃ�ƵźƠƳ���ƯǀĮƳŚǀ�ƹ�Ʋ��ƘƯ�ƝřźŰƳřǀ��Ʋſ�ŹŚ

�Ʃƹř�Ƶƹźººĭ�Źŵ�ŵřźººƟř�Źŵ�ƵƹźººĭƿƵŶººƴƴĩ�ŢººƟŚ�ƽƯŹƺººƠŤƯ�ǀƲ�ƹ�
ƹƿƯŚººŤǀƲE��æå�t�èí�ƭƹŵ�Ƶƹźººĭ�Źŵ��ƩŚººſ���Źŵ�Ƶƹźººĭƿ�ŢººƟŚ
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�źŤƧŵŹƺě�ƾŞƫŚƏ�ƲưƸŝƱřŹŚƨưƷ�ƹ���
 

ƶƬŬƯ�ŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹ�ƵŹ��ƽçè��ƵŹŚưƃ�ƽ�æåå��ƽŵ�ƹ�Źŷō�æèîé��

èî

ŶƯƺĮƫō��ì�tèê��ƭƺſ�Ƶƹźĭ�Źŵ�ƹ�ƩŚſ��Źŵ�Ƶƹźĭƿ��ƵŶºƴƴĩ�ŢºƟŚ�ƽ�
ººţŹōƾħƺººƃ���í�tèí�Ź�ŶººƇŹŵ�ŵƺººŝ�ƩŚººſ�ººƿŝ�Ɓżǀ�ƱřŹŚººư� �

���Ə�Ƶƹźĭ�źƷ�Źŵƾ���ě�šŶºƯ�ǀĮ�ºǀźƽ������ŵƺºŝ�ŶºƇŹŵ�źƠºƇ�.�Ư��ºǀĮƳŚǀƲ� �
ƴſƾ�Ư�ƵřźưƷ�ƶŝ�ǀĮƳŚǀ�ſ�Ʊƺºų�ŹŚƄƟ�Ʋ�ºǀƫƺŤƀǀŵ�ƹ�Ĩƿ�ƫƺŤºſŚǀ�Ĩ�

BMIƯ�ƹ��ºǀĮƳŚǀ�ŵŚºƤƯ�ƲƿŚƯŻō�ź�ºƿƷŚĮƄƾFBS �ALT �AST ��
HDL��LDL�TG � CHOL �ƹFBSŵ��řŶºŤŝř�Źƽ��Źŵ�ƶºƘƫŚƐƯ�

Ưǀ�����ŹŚƯō�šƹŚƠţ�Ƶƹźĭ�ƶſ�źƷ�ƱŚƽ�ƴƘƯ�ƾ�Źřŵƽ���ŢƃřŶƳ��åê�å�P��
�ū�ƩƹŶæ����

��
�ƩƹŶūæ�ƹ�ƲǀĮƳŚǀƯ���ƶƘƫŚƐƯ�ŵŹƺƯ�ƱřŹŚưǀŝ�ƾƷŚĮƄƿŚƯŻō�ƹ�ƾƴǀƫŚŝ�šŚƈŴƄƯ�ƶǀƫƹř�ŹŚǀƘƯ�ƝřźŰƳř��

P-value �Ƶƹźĭè��
 SDt�ƲǀĮƳŚǀƯ 

�ƵƹźĭÏ  

SD�t�ƲǀĮƳŚǀƯ 

�ƵƹźĭÎ 

 SDt�ƲǀĮƳŚǀƯ 

źǀƜŤƯ��

Ñ�Í ÕtÐÕ� ÔtÐÒ æåtèí Ʋſ��
ê�å ètçì ètçë étçì BMI�(kg/m2) 

Ö�Í ÎÍtÎÏÒ� ÎÒtÎÏÒ ÎÏtæçë ƱƺųŹŚƄƟ ĨǀƫƺŤƀǀſ� mmHg 

Ñ�Í ÖtÕÏ� ÖtÕÍ æåtìî ĨǀƫƺŤſŚƿŵ�ƱƺųŹŚƄƟ� mmHg 

ÍÓ�Í ÎÎtÔÕ� ÐÍtÔÓ ÏÎtëì ALT�(mg/dl)� 

ÍÓ�Í ÐÍtÔÍ� ÐÍtÓÎ ÎÏtéê AST�(mg/dl)� 

Ï�Í ÏÏtÒÓ� ÎÏtÒÎ Ôtéì�� HDL�(mg/dl) 

Ï�Í ÏÕtÖÔ� ÑÍtÎÍÖ ÐÍtÎÍÖ�� LDL�(mg/dl) 

Î�Í ÐÔtÎÑÐ� ÐÒtÎÓÑ ÐÏtÎÒÎ�� TG�(mg/dl)� 

Ò�Í ÏÖtÎÕÓ� ÒÍtÎÕÕ ÐÔtÎÖÔ�� CHOl�(mg/dl)� 

ÍÓ�Í ÎÏtÕÕ� ÏÍtÎÍÔ ÎÒtÖÑ�� FBS�(mg/dl)� 

��
�ƵŹƹŵ�ƭŚººưţř�Żř�ŶººƘŝ�ŚººƯř�ƽƳŚººƯŹŵ�ƾŚººŤƳ�ƿƶººŝ�Ū���ƵŶººƯō�Ţººſŵ� �

���Ư�ƶĩ�ŵřŵ�ƱŚƄƳǀĮƳŚǀ�ƹ�Ʋ���ƘƯ�ƝřźºŰƳř�ºǀŹŚ�ALT���AST���ƹ��ŹŚƄºƟ�
ſ�ƱƺººųººǀƫƺŤƀǀŵ�ƹ�ĨƿƫƺŤººſŚǀ�ƹ�ĨBMIƵƹźººĭ�ƭŚººưţ�Źŵ��ŚººƷ� �

Ɯţǀǀ����ƩƹŶºū�Źŵ�ƶºĩ�ŵźĩ�źç���Ţºſř�ƵŶºƃ�Ƶŵřŵ�ƱŚƄºƳ����ºƳōƫŚǀż���ŚºƷ� �
��Ɯţ�ŵřŵ�ƱŚƄƳǀǀ�������ŵŚºƤƯ�Źŵ�ƶºŤƟźĭ�šŹƺºƇ�šřźƿź�ALT���AST��ƹ�
��ſ�Ʊƺų�ŹŚƄƟǀƫƺŤƀǀ��ŵ�ƹ�ĨƿƫƺŤſŚǀ���ƹ�ĨBMI�����Ƶƹźºĭ�ƶſ�źƷ�Źŵ��

ƹƹ�ƪººŞƣ�Źŵ��ƱŚººƯŹŵ�ŶººƘŝŹŚººƯō�šƹŚººƠţ�ƽººƴƘƯ�ƾ�ŹřŵƽŢººƃřŵ��� �
ƿƴƘƾ�Źŵ��ŚƸŤƳř�ƽ������ŝ�Ƶƹźĭ�ƶſ�źƷ�Źŵ�ƶƘƫŚƐƯ���ƶ��ºƴƘƯ�ŹƺƏƾ�Źřŵƽ��Źŵ�

ƱŻƹ�ƹ��ƱƺųŹŚƄƟ����ƹ��ŵŚºƤƯƿ��źAST/ALT�������ƶºūƺţ�ƪºŝŚƣ�ƂƷŚºĩ�
ŵººƿŶººƃ�ƵŶ��ººŝƶ��ƩŚººŨƯ�ƱřƺººƴƗƯººǀĮƳŚǀ�ŹřŶººƤƯ�ƲALT�Ƶƹźººĭ�Źŵ�

ƯŹƺºººƠŤƯǀƲƹ�ƹ�ƿƯŚºººŤǀƲE�æî��ŶºººƯƺĮƫō�Ƶƹźºººĭ�Źŵ�çç�Źŵ�ƹ�� �
ººţŹō�Ƶƹźººĭƾ�ħƺººƃ�æè�ŵřŵ�ƱŚƄººƳ�ƂƷŚººĩ���ƩƹŶººūè���Źŵ�ƹ� �
ŚƤƯ�ŢººƿŚƸƳººƿƶƀ�įšŹƺººƇ�Ư�ƱŚººǀƯ�ƶººŤƟźĭ�ǀƶººƳŚ�įƜţ�ººǀǀšřź� �

Źŵ�Ʋǀŝ�����������ǀºƷ�ƶºƧ�ƶºƧ�ŵřŵ�ƱŚƄºƳ�Ƶƹźĭ�ƶſ�Ģ����ƾºƴƘƯ�šƹŚºƠţ��ƽŹřŵ� �
ǀŝ�Ư�Ʋǀ�ƶºƳŚ�į�Ɯţ��ºǀǀ����ƺºų�ŹŚƄºƟ�šřź�������Ʊƺºų�ŹŚƄºƟ��ƦǀƫƺŤƀºǀſ�Ʊ

ƦǀƫƺŤººſŚƿŵ��AST��ALT��ƹBMIŵŹřŶººƳ�ŵƺººūƹ���åê�å�P��
����ƶºƳŚǀƯ�ƶºģ�źĭř�������������Śºŝ�ƶºƐŝřŹ�Źŵ�ƶºŤƟźĭ�šŹƺºƇ�šřźºǀǀƜţALT�� �

��ººĮƿŵ�Ƶƹźººĭ�ƹŵ�Żř�źŤƄººǀŝ�ŶººƯƺĮƫō�Ƶƹźººĭ�Źŵƶººŝ�ŵƺººŝ�ź�ŹƺººƏ� �
ƾººƴƘƯ�ƽŹřŵ�Żř�źŤƄººǀŝ��ƾººţŹō�ƹ�ƲǀƯŹƺººƠŤƯ�Ƶƹźººĭ�ŵƺººŝ�ƥƺººƃ�� �

�ƩƹŶū�è����
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�ƹźƬĩƹ�žƿŹŚĮƫƹƹǇ�źĮƴĩ�śźģŶŞĩ�Źŵ�ƾƷƺĩ�ƾƬĪƫřźǀƛ 

ƶƬŬƯ�ƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƵŹ��ƽçè��ƵŹŚưƃ�ƽ�æåå��ƽŵ�ƹ�Źŷō�æèîé��

éå

ƩƹŶū�ç�ƵŻřŶƳř�ƽŚƷźǀƜŤƯ�ŹŚǀƘƯ�ƝřźŰƳř�ƹ�ƲǀĮƳŚǀƯ���Źŵ�ƵŶƃ�ƽźǀĭě�ƶŤƟźĭ�šŹƺƇ�šřźǀǀƜţ�ŹřŶƤƯ�ƹ�ƶƘƫŚƐƯ�ƱŚƿŚ� �
ƹ�ƪŞƣ�Źŵ�Ƶƹźĭ�Żř�Ʀƿ�źƷ�Źŵ�ƱŚƯŹŵ�ŶƘŝ��ƶƘƫŚƐƯ�ŵŹƺƯ�ƽŚƷ��

P ŚǀƯ����������������ƱŚƯŹŵ�ŶƘŝƲǀĮƳtSD ƲǀĮƳŚǀƯ���������������ƱŚƯŹŵ�ƪŞƣtSD�� źǀƜŤƯ��
 

 �Ƶƹźĭè�� �Ƶƹźĭç�� Ƶƹźĭæ�� Ƶƹźĭè�� Ƶƹźĭç�� Ƶƹźĭæ�� ��
åé�å�� ítæçå�� æçtææí�� çåtææì�� æåtæçê æêtæçê æçtæçë�� ƱƺųŹŚƄƟ ĨǀƫƺŤƀǀſ�mmhg 

ååå ìtìì�� ítìé�� îtìé�� îtíç îtíå æåtìî�� ĨǀƫƺŤſŚƿŵ�ƱƺųŹŚƄƟ�mmhg 

ååç�å çëtêè çëtêë æëtéì æætìí èåtìë çætëì�� ALT 

ååå æìtéæ çåtéç æætèë èåtìå èåtëæ æçtéê�� AST 

ååå ètæ�çë ètè�çê étê�çë ètçì�� ètçë�� étçì�� BMI 

��
�ƩƹŶūè��ƶƀƿŚƤƯ�ƱŚƯŹŵ�ŶƘŝ�šřźǀǀƜţ�šƹŚƠţ�ƶƳŚǀƯĭ�ƶſ�ƱŚǀƯ�Źŵ�ź�ƶƘƫŚƐƯ�ŵŹƺƯ�Ƶƹ��

P-value ƱŚƯŹŵ�ŶƘŝ�šřźǀǀƜţ�šƹŚƠţ�ƶƳŚǀƯ źǀƜŤƯ 

 Ƶƹźĭ�è�� �Ƶƹźĭç�� �Ƶƹźĭæ�� ��
é�å�� ê�� ê�ì�� ê�� ƱƺųŹŚƄƟ ĨǀƫƺŤƀǀſ�mmHg 

ì�å ë�� æå�� ê�� ĨǀƫƺŤſŚƿŵ�ƱƺųŹŚƄƟmmHg  

é�å æè çç æî ALT 

åë�å æê ë�æî ë�î AST 

æ�å�� æ æ�æ ê�å BMI 

��
ŦŰŝ 

�������ŚƷƹŹřŵ�Żř�ƵŵŚƠŤſřƽ�ĭ��ºǀƷŚƾ�ƿ�ºĪƾ��żĭ�Żř�ƿ�ƶºƴ��ŚºƷƽ��ƳŚºƯŹŵ�ƾ�
Ưƾ�������������Ţºſř�ƶºŤƟźĭ�Źřźºƣ�ƱŚºƤƤŰƯ�ƶºūƺţ�ŵŹƺƯ�ƶĩ�ŶƃŚŝ�ř�Źŵ��ºƿ�Ʋ

�Ƴ�ƶƘƫŚƐƯǀ����ſŹźŝ�ƝŶƷ�Śŝ�ŚƯ�żƾ��ƳŚƯŹŵ�źŧřƾ��ĥŹ�ƹŵ�ƿ�ĭ�ƮǀƷŚƾ�ţŹō�ƾ�
���ƹ�ħƺƃŹŚĮƫƹřźƬĩƿž��ŶƯƺĮƫō����Ĩƿ�ŚƯŻō�ŹŚĩƾƿ��ƫŚºŝ�ǀƴƾ����źºŝ�řŹ�

ƹŹƽ�îå�ŝ�ǀ�����ƛ�śźģ�ŶŞĩ�ƶŝ�ǈŤŞƯ�ŹŚưǀ�ƬĪƫř�źƾ�ŵřŵ�ƭŚŬƳř�ƿƮ�ŚŤƳ�ƿ�Ū
ººŤŞŨƯ�šřźººŧř�ŚººƯƾř�Żř�ººƿŚƤƯ�Źŵ�ƹŹřŵ�ƹŵ�Ʋººƿ�Śººŝ�ƶƀƯŹƺººƠŤƯǀ�ƹ�Ʋ

ƹƿƯŚŤǀƲ�E����ŹƺƏ�ƶŝ�ŵřŵ�ƱŚƄƳ�ƽ�����ƵŹƹŵ�ƭŚưţř�Żř�ŶƘŝ�ƶĩ��ƽ��ƳŚºƯŹŵ�ƾ�
ŤƳŚƿ�ƶŝ�Ū�������Ư�ƶĩ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƵŶƯō�Ţſŵ�ºǀĮƳŚǀ���ƘƯ�ƝřźºŰƳřƹ�Ʋ�ºǀŹŚ�

ALT���AST���ƹ���ſ�Ʊƺų�ŹŚƄƟǀƫƺŤƀǀ��ŵ�ƹ�Ĩƿ�ƫƺŤºſŚǀ��Ĩ�ƂƷŚºĩ�

ƴƘƯƾ�Źřŵƽ�Ţƃřŵ����ŹƺƏ�ƶŝ�ƽ��Ư�ƶĩ�ǀĮƳŚǀ���ŹřŶƤƯ�ƲALT���Ƶƹźĭ�Źŵ�
ƯŹƺƠŤƯǀƲ��ƹ�ƹ�ƿ�ƯŚºŤǀƲE�çå��������ŶºƯƺĮƫō�Ƶƹźºĭ�Źŵ�èæ�����Ƶƹźºĭ�Źŵ�ƹ�

ţŹōƾ���ħƺƃ�çí����ƱřżºǀƯ�ƂƷŚºĩ�Żř�ƾĩŚºů�ƶĩ�ŵƺŝ�ALT��Ʋºƿř�Źŵ�
Ƶƹźĭ���ŵƺŝ��ŚƷ���ŚŤƳƿ�Śſ�Ūƿ��Ƴ�šŚƘƫŚƐƯ�źǀ��ĩŚºů�żƾ����ƠƯ�šřźºŧř�Żř��ºǀ�Ŷ

řƿ�ŢſŚƷƹŹřŵ�Ʋ������ƩŚºŨƯ�ŹƺºƏ�ƶŝ����ƶºƘƫŚƐƯ�Źŵ��ƽ�ŝřŵ��ºǀ����ƩŚºſ�Źŵ�Ʃƺ
çååê���Śě�Żř�ŶƘŝ�ƿ��ƱŚí���ƫř�ƶĩ�Ŷƃ�ƵŶƷŚƄƯ�ƶŤƠƷ�ǀƶŝ�ŻƺŤĩƹźƟƺĮ��ŹƺƏ
ƴƘƯƾ�Źřŵƽ������ƂƷŚºĩ�ŦºƗŚŝ�AST�ƹ��ALT����Ŷºƃ��æç���ƷŚºƴě�ƾ�ƹ��

����ƩŚſ�Źŵ�ƱřŹŚĪưƷçåæå�Ə�ƾ�ƿŚƯŻōŹŚĩ�ĨƾƿƫŚŝ�ǀƴƾ�ř�źºŧř���ƱŵƹżºƟ
ŹŚĮƫƹƹǇźƬĩƿž��ĥŹ�ƶŝ��ºƿ��ƳŚºƯŹŵ�Ʈƾ�NAFLD����ƯŹƺºƠŤƯ�Śºŝ�ǀ��ƹ�Ʋ

ƹƿƯŚŤǀƲ�E��ſŹźŝ�řŹ�ƾ�ŶƳŵźĩ���������ĥŹ�Żř�ƵŚºƯ�ƶſ�Żř�žě�ºƿ��ƳŚºƯŹŵ�Ʈƾ�
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�źŤƧŵŹƺě�ƾŞƫŚƏ�ƲưƸŝƱřŹŚƨưƷ�ƹ���
 

ƶƬŬƯ�ŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹ�ƵŹ��ƽçè��ƵŹŚưƃ�ƽ�æåå��ƽŵ�ƹ�Źŷō�æèîé��

éæ

ƱŻƹ���BMI�����ƆųŚƃHOMA-IR�������Ưźºſ�ŭƺƐºſ�ƵřźºưƷ�ƶŝ�ƾ�
AST ALT��ALP��ƫƺƀºƳř�ǀƲ��ŝǀƬ�ºǀŝƹźǀƲ ��ƤŤƀºƯ�ƹ�ƩŚºţƺţǀƮ��

FBS��HBAlc��ſřǀ�Źƹř�ŶƿĨ�ƯƺŞƫō��ǀ��ƫ�ƹ�ƲǀĜǀ�ŚƟƹźě�Ŷ�ºƿ���ŵŹƺºƯ�ƪ
ŻŹřƿŝŚƾ��ŢƟźĭ�Źřźƣ���ŚŤƳƿ�ř�Ūƿ�ŚƯŻōŹŚĩ�Ʋƾƿ�ĩŚů�ƾ�������ƶºĩ�ŵƺºŝ�Ʊō�Żř�

�ƵŹŚƈƗ�ƱŵƹżƟř��ƽ�ŹŚĮƫƹƹǇźƬĩ�ƿžĥŹ�ƶŝ�ƿƳŚƯŹŵ�Ʈƾ�ƯŹƺºƠŤƯ�ǀ�ƹ�Ʋ
ƹƿƯŚŤǀƲ�E��ŝƺƬƐƯ�šřźŧř�ƾ����Ưźºſ�ŮƐſ�Źŵ�ƾ���Ưō�žƳřźºţ�ǀ���ƹ�ŚºƷŻŚƴ
źţƽ�Ƭĭǀƀǀźƿ���ſŚƀů�źŝ�ƵƹǈƗ�ŚƷŶǀ��ƫƺƀƳř�ƶŝ�ŢǀƲ��ŵźĭ�ƵŶƷŚƄƯƿŶ�
�æí������ƾųźŝ�ŹŵšŚƘƫŚƐƯ��ŵ�ƿ��ř�šřźŧř�źĮƿ�řŵ�Ʋ��ŚƟƹźě�źŝ�ŚƷƹŹ�ºƿ�ƪ

ŝźģƾ�ſŹźŝ�ƾ�ƵŶƃ�������ƶƬưū�Żř���ƂƷƹĦě�Źŵěǀ�ƱřŹŚºĪưƷ�ƹ�źƬŤ�ƶºĩ��
���ƩŚſ�Źŵçååç���ſŹźŝ�ƝŶƷ�Śŝ�ƾ�ţŹō�šřźŧř�ƾ�ŚƟƹźě�źºŝ�ħƺƃ��ºƿ�ƪ

ŝźģƾ��Ŷƃ�ƭŚŬƳř��řƿ�ſŹźŝ�Ʋƾ���ŚƗƺưŬƯ�æëì�ŝ�ǀ���Ʒ�ƶŝ�ǈŤŞƯ�ŹŚưǀ��źºĜ
ƫǀĜǀƯŶƾ���Ư�ƪƯŚƃ�řŹ�ƾ�Ŷƃ��ŚŤƳ�ƿ�ř�Ūƿ������ƵŵŚƠŤſř�ƶĩ�ŵřŵ�ƱŚƄƳ�ƶƘƫŚƐƯ�Ʋ

�ţŹō�Żřƾ���ŚƤƯ�Źŵ�ħƺƃ�ƿƶƀ���Śŝ����ƩźºŤƴĩ�Ƶƹźºĭ��ƶºŝ����ºƴƘƯ�ŹƺºƏƾ�Źřŵƽ�
���������ºƯ�ƂƷŚºĩ�řŹ�ƭŚºţ�ƩƹźŤƀºƬĩ�ŮƐſƾ����ŶºƷŵ�æî�����ƶºƘƫŚƐƯ�Źŵ��ƽ�

ƫŚƳōŚŤƯǀ�ŵ�żƿ���řƹ�Ǝºſƺţ�źĮ�ºƿ�ŤƳ�ŹŶǀ�ƶºŬ�ř�ƽ���ºưƷ�ƶŝŚƄºƯ�ǀ��ƶºƘƫŚƐƯ�Ʋ
���Ŷƃ�ƁŹřżĭ�æè����ƺſŚěŚĩ�çå����źƴţŹō�çæ����ƺƳŚſ�çç��ģ�ºư�Ĭ

�çè����ƴƘƯ�šřźŧř�ƮƷ�ƾ�Źřŵƽ��ºţŹō�ƹ�řźºƬĩ�Żř�ƾ���ƂƷŚºĩ�Źŵ�ħƺºƃ�
ƩƹźŤƀƬĩ�ƭŚţ����ƁŹřżĭ�ŶƳŵźĩ��ƶŤĪƳ�ƽ��ƶºƘƫŚƐƯ�Źŵ�źĩŷ�ƪŝŚƣ��į��ŚºƯ�

řƿ��ƫŵ�ƶŝ�ƶƳŚƠſŚŤƯ�ƶĩ�ŵƺŝ�ƶŤĪƳ�ƲǀŹŚĪưƷ�ƭŶƗ�ƪƽ�ŝ�ƪºƯŚĩ�ǀ��ƱřŹŚºư
�ŵƹŶŰƯ�ƹƿŢ�ŚƷƽ�ƶūŵƺŝ��řƽ�ŤƀƳřƺŤƳ�ǀ��Śě�Źŵ�Ʈƿ��ŚƟƹźě�ƶƘƫŚƐƯ�ƱŚ�ºƿ�ƪ

ŝźģƾ����ŝ�Ʊƺų�Ŷƴƣ�ŭƺƐſ�ƹ�ǀŹƹō�Ţſŵ�ƶŝ�řŹ�ƱřŹŚư�ºƿƮ��řźŝŚºƴŝ�ƿƲ�
ƂŬƴſ����ŚºƷƹŹřŵ�šřźºŧř�ƽ������ř�Źŵ�ƵŵŚƠŤºſř�ŵŹƺºƯ��ºƿ�����źºŝ�ƶºƘƫŚƐƯ�Ʋ

ƯƜŤǀź�ŚƷƽ�ƵŶƃ�źĩŷ�ŶƄƳ�źƀǀƯ���
��

ƶŬǀŤƳ�ĭǀźƽ���
�����ƶƘƫŚƐƯ�ƽ������������ºƬŞƣ�ƶŝŚƄºƯ�šŚºƘƫŚƐƯ�źºŨĩř�Śŝ�ŚŤſřŹ�ƮƷ�źƋŚů�ƾ�

�ŶƴƯŵƺſ�šřźŧřƽ��ţŹō�Żř�ƾ���ŝ�Źŵ�ŶƯƺĮƫō�ƹ�ħƺƃ�ǀ�ŶŞĩ�ŹŚģŵ�ƱřŹŚư
��ŵřŵ�ƱŚƄƳ�śźģ����řŸƫěǀŵŚƸƴƄ�ƾƯ��ŵƺƃ�ţŚƘƫŚƐƯ�ƾ���ƶƳƺưƳ�ƮŬů�Śŝ��į�

ŝǀ��ſŹźŝ�ƶŝ�źŤƄƾ�ƣŵ�ǀ���ţŹō�šřźŧř�źţ�Ƣƾ����ƹ�ħƺƃ�ŹŚĮƫƹřźƬĩƿž��źŝ�
ŝǀŹŚưƽ����ƴĤưƷ�ƹ�śźģ�ŶŞĩ�ǀ��ƘƋƹ�źŝ�ƲǀŚƟƹźě�Ţƿŝźģ�ƪƾ�Ŷƴƣ�ƹ�

ƫƺƀƳř�ƹ�Ʊƺųǀ�Ʋŵƺƃ�ƭŚŬƳř���
��

ŶƤţƿźĪƄţ�ƹ�ź��
�������ƄƷƹĦě�ƭźŤŰƯ�ŢƳƹŚƘƯ�Żř�ƾ���Īƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾ���ƱŚºŬƳŻ�
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Background and Objective: Non-alcoholic fatty liver disease has been identified as a major health -related 

problem.There is no proven therapy for NAFLD. However, a number of possible treatments have been 

proposed and studied. The aim of this study was to evaluate the therapeutic effects of both Chlorella Vulgaris 

and Artichoke leaf extracts on NAFLD. 

Materials and Methods: In this clinical trial study, 90 patients with NAFLD participated and randomly 

allocated to three groups. After initial examination, lipids and liver enzymes were measured. The groups 

received Metformin, Chlorella supplements and Artichoke. After the therapeutic period, liver enzymes were 

measured again. All collected data were analyzed using SPSS software and independent T-Test, Mann-

Whitney and Chi-Square tests.  

Results: At baseline, mean age, systolic and diastolic blood pressure, BMI, ALT, AST, HDL, LDL, TG, 

CHOL and FBS showed no significant difference in three groups. But, after the completion of the treatment, 

serum ALT, AST, systolic and diastolic blood pressure and BMI significantly decreased in all three groups. 

Conclusion: Our study showed the beneficial effects of Artichoke and Chlorella vulgaris in patients with 

NAFLD. We suggest future studies be performed with larger sample sizes for precise evaluation of the 

effects of Artichoke and Chlorella vulgaris on NAFLD. 
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