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�ŵƺŝ�ƵŶƃ��Ʊō�ƎƬƀţ�ŮƐſ��ŝźƗ�ƱŚŝŻ�ƶŝ�ŚƷƾ�ƿŵƺŝ�ƱŚƀĪ���ºſƶƤŝŚ�ƽ�
šǇǈŤººųřŤƳĥ�ǀººĪƾ�ƾƿřƺƴººƃ�ƹ�ƾƳƺººƯŹƺƷ�Żř�ƵŵŚƠŤººſř���ƽƹŹřŵ�

ƅŚººų�ƲŤººƃřŵ�ƹ�BMI�Żř�ũŹŚººų�ƶººƴƯřŵ�ƽźƘţ�ººƿ�ƵŶººƃ�ƞ�Żř
ŵƹŶŰƯƿŢ�ŚƷƽ�ƹĦě�ƷƂ����źƏ�Żř�ƶĩ�ŵƺŝ�ƿ�����ƶƯŚƴƄºſźě�šŚºƗǈƏř�Ƣ

ŵźƟƽŶƯō�Ţſŵ�ƶŝ����
ƯŚƳźŝƶ��ƽ�ƾƃŻŹƹ���ƶƯŚƳźŝ��ƽ������ƽƹŹ�ƱŶºƿƹŵ�Żř�ŵƺŝ�šŹŚŞƗ�ƾƃŻŹƹ�

�Ŷººů�źººſ�Śººţ�Žƹźººŝ�Ţƀººţ�ƪưƘƫřŹƺŤººſŵ�ƢººŞƏ�Ʊřŵźººĭ�ŹřƺººƳ
ƾĭŶƳŚƯřƹ����ƶŤŞƫř��ŚƯŻō�ŵŹƺƯ�ŵřźƟřƿƂ������Ţƀºţ�ƽřźūř�Żř�ƪŞƣ���ƭźºĭ

�����������ŶƴŤºƃřŵ�ŵƺºų�ŹŚºƧ�ŹƺŤºſŵ�Źŵ�řŹ�źƠºƇ�Ŝǀƃ�Śŝ�ƱŵźƧ����Żř�ŶºƘŝ
����������ŶºƴŤųřŵźě�ƱŵźºƧ�ŵźºſ�ƶºŝ�żǀƳ�Ţƀţ�ƽřźūř��������Żř�Ƶƹźºĭ�ƹŵ�źºƷ

��ŢƗŚſÎÍ���Śţ�ÎÏ�ƿ�ŚƯŻō�ŵŹƺƯ�ƆŴƄƯ�ŻƹŹ�Ĩƿ�ŶºƴŤƟźĭ�Źřźƣ�Ƃ�
�ÎÑ��������Ţſř�źĩŷ�ƶŝ�ƭŻǇ�����ŚºƯŻō�ŵŹƺºƯ�ŵřźºƟřƿƂ������Żř�Ƶƹźºĭ�ƹŵ�Źŵ

�ƂƷƹĦě�ƝŶƷŝƾ�ŶƳŵƺŝ�ƕǈƏř���
�ƣ�ƽřƹōōźƱ��������ƾƿŚưƴƷřŹ�ƹ�ƂƷƹĦě�ŢǀƷŚƯ�ƶŝ�ƶūƺţ�Śŝ�����ƽŚºƣō�ƽŚºƷ
źƸƃƿ��ŹŚ��Ʋǀŝ�ƽŹŚƣ��ŹŚĭżǀƷźě�������šŚƿō��ƮƿźƧ�Ʊōźƣ�ƾƬƬưƫřÎ����źºųō�Śţ�
ƵŹƺſ��ƽ�źƄů���řŶƇ�Śŝ�ƽ�řƿ���ƶºŝ�ŵŚŤſř�Ʋ���ţźţ�šŹƺºƇ�ºǀ��ƪ��śŚºŴŤƳř
Ŷƃ��ŝźŬţ�Ƶƹźĭ�ƶĩƾ��źƏ�Żř�ƿ�ƃƺĭ�Ƣƾ��ƴƃ�ƶŝ�ǀ�ř�ƱŶƿ�ō�Ʋƿ��ºů�šŚǀ�Ʋ

��ŶƳŶƃ�ƩƺƜƄƯ�Ţƀţ��żĭƿ�ř�Ƃƴ�ºƿ�ō�Ʋ�ºƿ������ŽŚºſř�źºŝ�šŚƿ�ƳŚƀºĪƾ�
����ō�ƩƹżƳ�ƱŚƃ�ƹ�řƺŤŰƯƿ�ŵƺŝ�šŚ��řƿ��ƳŶƯ�ƵŹƺſ�Ʋƾ�����ƕƹźºƃ�ƹ�Ţºſř�

����ŚŤſ�ƹ�Ŷưů�Śŝ�Ʊōƿ�����ºſƺƯ�ƹ�ŢºſřŶų�ƂǀƤƾ�������ƭŚºưţ�Źŵ�Ʊō�ƭǈºĩ�
ōƿ�šŚ�ƱōźƤţƿ�ŚŞƿŢſř�ŢųřƺƴĪ����

�Źƹō�Ɩưūƽ�ƶƳƺưƳ��ŚƷƽ�Ƴƺų�ƾ��ƶƳƺưƳ�ŚƷƽ�Ƴƺų�ƾ�řźŝ�ƽ���ƂŬƴºſ�
Ɯţǀǀ�ţŹƺĩ�šřźǀ���ƹ�ƩƹżACTH������Ɩºưū�ŢºŝƺƳ�ƹŵ�Źŵ��Źƹōƽ��Ŷºƃ��� �
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Ò�ƣŵ�ǀ���řźūř�Żř�ƪŞƣ�ƶƤƽ���ƹ�Ţƀºţ��Ò�ƣŵ�ǀ�����Ʊō�Żř�ŶºƘŝ�ƶºƤ����ř�ƶºĩ�ºƿ�Ʋ
ƶƳƺưƳ����ŢůřźŤſř�ƱŚƯŻ�Źŵ�ŚƷ���ŚƯŻō�ŵŹƺƯ�ŵřźƟřƿƂ�Ɩưū�Źƹōƽ�Ŷƃ���

���ř�ƶŝ�ƶūƺţ�Śŝƿ��ř�Ůƃźţ�ƶĪƴƿ�ƱƺƯŹƺƷ�Ʋ����Ź�Żř�ŚºƷ�ºƿ��ƳŚŞºƃ�ƮŤ�ŻƹŹ�ƶƽ�
ěǀƹźƽ�Ư�ƾ�Ŷƴĩ���ƯŚưţƾ�ƶƳƺưƳ��ŚƷƽ�Ƴƺų�ƾ�ŝ�ǀ����ŢƗŚºſ�ƲÎÍ����Śºţ�ÎÏ�

��Źƹō�Ɩưū�ŮŞƇƽ�Ŷƃ�����������ŵŚºƤƯ�ƶºĩ�Ţºſř�źºĩŷ�ƶŝ�ƭŻǇƿŞƏ�źǀ�ºƘƾ�
ţŹƺĩǀ��ř�Źŵ�Ʃƹżƿ����ŻƹŹ�ƶƳŚŞƃ�Żř�ŢƗŚſ�Ʋ�ÏÍ�����ƩƺºƯ�ƺƳŚƳ��ŵŚºƤƯ�ƹƿ�ź

ACTH����Żř�źŤưĩÎÍÍ�ƺƨǀě�����ƾºƬǀƯ�Źŵ�ƭźĭ�����źºŤǀƫ�ºƯƾ��ŶºƃŚŝ��ÎÑ���
ººƴĤưƷǀĭƺººƬū�ŹƺººƔƴƯ�ƶººŝ�Ʋǀźƽ��ŵŚººƘƤƳř�Żř�ººƳƺưƳƶ��ŚººƷźººſƿƘŚ�
źŤƳŚſƿ����ŚƯŻō�ƶŝ�ƹ�ƵŶƃ�ĥƺƠƿƫŚŝ�ƵŚĮƄǀƴƾ��ŶƳŶºƃ�ƪºƤŤƴƯ�ƱřźƸţ�ŹƺƳ���
�ƫŵ�ƶŝǀƪ�ĭƺƬū�ǀźƽ�������ƶºƳƺưƳ��ƵŶƴƴĩ�ƁƹŶŴƯ�źŧř�ƶƳƺĭźƷ�Żř��ĭ�ºǀźƽ�

�ƯŚưţ�Żřƾ���ŚƯŻō�ŵŹƺƯ�ŵřźƟřƿƂ��řźƃ�Źŵƿ��Ǝƿ�ƳŚƯŻ�ƱŚƀĪƾ��ƳŚĪƯ�ƹ�ƾ�
�Ŷƃ�ƭŚŬƳř���

ƳƺºººººƯŹƺƷ�ƂŬƴºººººſƾ��ŢºººººƔƬƛ�ACTHƁƹŹ�ƶºººººŝ�� �
CLIA (Chemiluminscense)ĩ�Ǝºººſƺţ�ºººǀºººŬţ�ŢŹŚƽ�

Diasorin Company (Liasorin)��ř�ŹƺƄºĩ�ŢųŚſƿƫŚŤ�ºǀ��Śºŝ�Ś
ſŚƀůǀŢ�Î�Ò�ƺƨǀě�����ƾƬǀƯ�Źŵ�ƭźĭ����źŤǀƫƹ�ŢƔƬƛ�ţŹƺĩǀ���Ʊƺºų�Ʃƹż

ƁƹŹ�ƶŝ�RIA��(Radio Immounno Assay��ĩ�Ǝºſƺţ�ºǀ�Ţ
ŚƯŻō�ººƿƷŚĮƄƾ�ImmnoTeck�����Śºººŝ�ƶƀººƳřźƟ�ŹƺƄººĩ�ŢųŚººſ

ſŚƀůǀ�ŢÎÍ��ƩƺƯ�ƺƳŚƳƵŻřŶƳř�ĭǀźƽŶƃ����
Ưǀ��ŹŚƄƟ�ħŹŵ�Ʊřż��Ưǀ���ŹŚƄºƟ�ħŹŵ�Ʊřż������ŚºƯŻō�ŵŹƺºƯ�ŵřźºƟřƿƂ���Śºŝ

��ƤƯ�Żř�ƵŵŚƠŤſřǀ����ƳŚƯŻ�ƶƬƇŚƟ�ƶŝ�īŹƺŝ�ŽŚƾ���ƣŵ�ƶſ�źƷ�ǀ����ƱŚºƯŻ�Żř�ƶƤ
ƫŚƘƟ�ƕƹźººƃººǀƹŹ�ŢƽƵŻřŶººƳř�Ʊřŵźººĭ�ŹřƺººƳ��ĭººǀźƽŶººƃ���ÎÒ���

ƶƯŚƴƄſźě��ƽ������Ĩºŝ�śřźƐƋř�ƂŬƴſ�(BAI)�����śřźƐºƋř��ŵřźºƟř
�ŚƯŻō�ŵŹƺƯƿƂ����ƶƯŚƴƄſźě�Żř�ƵŵŚƠŤſř�Śŝ��ƽ�����Ĩºŝ�śřźƐƋř�ƂŬƴſ�

(BAI)�������Ŭƴſ�Ţƀţ�ƭŚŬƳř�Żř�ŶƘŝ�ƹ�ƪŞƣǀ�Ŷƃ�ƵŶ�ř�ºƿ���ƶƯŚƴƄºſźě�Ʋ
����ǈƗ�šŶƃ�ƾƇŚƈŤųř�ŹƺƏ�ƶŝƿ�����ƾƯ�ŵřźƟř�Źŵ�řŹ�śřźƐƋř�Ʈ���ŶŬƴſ

�����ǈƗ�Śŝ�ƾĮŤƀŞưƷ�ƪƣřŶů�ƽřŹřŵ�ƹƿ��Ţſř�ƾĭŵźƀƟř�Ʈ�����ƪƯŚºƃÏÎ�
����������śŚºŴŤƳř�ƽřźºŝ�ƶƴƿżĭŹŚƸģ�šŹŚŞƗ�źƷ�źŝřźŝ�Źŵ�ƶĩ�Ţſř�šŹŚŞƗ

�ŵŹřŵ�ŵƺūƹ������śŚţŻŚŝ�šŹŚŞƗ�źƷƿĪƾ��ǈƗ�Żř�ƿ�����Ţºſř�śřźƐºƋř�Ʈ
�ǇƺưƘƯ�ƶƧ�����ŝ�źƔƳ�Żř�ƶƧ�ƽŵřźƟř�����Źŵ�ƶºƧ�ƾƳŚƀºƧ�Śƿ�ŶƴŝźƐƌƯ�ƾƴǀƫŚ

����ƾƯ�Źřźƣ�żǀĮƳř�śřźƐƋř�ŢǀƘƋƹ�����ƾºƯ�ƶŝźŬţ��ŶƳźǀĭ���ŶºƴƴƧ��ÎÓ���
�ŹŚƯō�ƁƹŹƽ��řźŝ�ƽ�żŬţ�ƿ��ţ�ƹ�ƶŰƬ�ºǀ�ŹŚºƯō�ƪƽƵŵřŵ����ƱƺºƯŻō�Żř�ŚºƷ� �

W�Ťſř�ǀ�Ƶƹźĭ�ŢƳŵƺ�ŚƷƽ���Ŷƃ�ƵŵŚƠŤſř�ƪƤŤƀƯ����ºƴĤưƷǀ����ƱƺºƯŻō�Żř�Ʋ
ƬŰţǀ�Źřƹ�ƪƿ��ƵŻřŶƳř�Śŝ�žƳŚ�ŚƷƽ�ŹřźĪţƽ�řźŝ�ƽ�ƬŰţ�ǀ�Ư�ƪ�ºǀ��ħŹŵ�Ʊřż

ŚƠŤſř�ŹŚƄƟŶƃ�Ƶŵ��řŹřŵŚƴƘƯ�ŮƐſƽƳ�ǀż ÍÒ�Í P≤ ��ƶºŤƟźĭ�źƔƳ�Źŵ
Ŷƃ����
��
ƿƶŤƟŚ��ŚƷ��
�����Ƙţ�ŹƺƔƴƯ�ƶŝ��ǀǀ���Ƶŵřŵ�Ʊŵƺŝ�ƩŚƯźƳ�Ʋ������Ɲƹźĭƺºưƫƺĩ�ƱƺƯŻō�Żř�ŚƷ
ó�ưſř�ǀ��ƴĤưƷ�ƹ�ƝƺƳźǀ�Ƙţ�Ʋǀǀ�ƴĮưƷ�Ʋƾ�Ƶŵřŵ������ƺºƫ�ƱƺƯŻō�Żř�ŚƷƿ�Ʋ

�Ŷƃ�ƵŵŚƠŤſř����������ř�Źŵ�ŹřŵŚºƴƘƯ�šƹŚºƠţ�ŵƺºūƹ�ƭŶƗ�ºƿ��ƱƺºƯŻō�Ʋ����ŚºƷ
����Ƶŵřŵ�Ʊŵƺŝ�ƩŚƯźƳ�ƹ�ƲĮưƷ����ţ�řŹ�ŚºƷŐ�ºǀƿ��ºƯ�Ŷƾ��Ŷºƴĩ������ƩƹŶºū�ŹŵÎ�

ŵŚƤƯƿƵŻřŶƳř�ź�ĭǀźƽŢſř�ƵŶƯō�ƵŶƃ�����

��
�ƩƹŶūÎ��ƾƳŶŝ�Ʋƿźưţ�Żř�ŶƘŝ�ƹ��ƪŞƣ�ƾŝźŬţ�ƹ�ƩźŤƴĩ�Ƶƹźĭ�Ʋǀŝ�ƱƺƯŻō�ƞƬŤŴƯ�ƪůřźƯ�Źŵ�ƵŶƃ�ƽźǀĭ�ƵŻřŶƳř�źƿŵŚƤƯ�ŵŹřŶƳŚŤſř�ƝřźŰƳř�ƹ�ƲǀĮƳŚǀƯ��

Ƶƹźĭ�������ƵŹŚƯō���
źǀƜŤƯ��

ƾĭŶƳŚƯřƹ�ƱŚƯŻ��
�ƶǀƳŚŧ���

śřźƐƋř�ƱřżǀƯ��Ɵ�ħŹŵ�ƱřżǀƯŹŚƄ��ŻŚǀŤƯř��ƶƬůźƯ��

����pre post��Î��Ï��Ð��Ñ��
ƲǀĮƳŚǀƯ ÏÒ�ÒÓÑ��ÔÒÍ�Ñ��ÖÎÓ�Õ��ÍÕÐ�Ö��ÓÓÍ�ÎÎ��ÕÐÐ�ÎÑ��ÍÍ�ÎÑ�� ƩźŤƴĩ�Ƶƹźĭ��

SD ÑÎ�ÎÎÕ��ÍÎÎ�Ò��ÍÒÎ�Ô��ÎÒÎ�Ï��ÍÐÔ�Ð ÐÏÖ�Ï ÍÍ�Î��
ƲǀĮƳŚǀƯ��ÖÏ�ÒÖÐ��ÓÓÓ�Ð��ÍÍ�Ó��ÍÕÐ�Ö��ÍÍÍ�ÎÏ ÐÐÐ�ÎÑ ÏÍ�ÎÐ�� ƾŝźŬţ�Ƶƹźĭ��

SD ÓÕ�ÎÍÖ��ÔÑÖ�Ð��ÐÖÐ�Ò��ÔÏÖ�Î��ÏÖÓ�Ï ÍÏÒ�Ð ÒÕÕ�Ï��



ƽŶưŰƯŚƣō�ƶǀƋźƯƱřŹŚƨưƷ�ƹ���
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�ƪĪƃÏ���ŵŹřŶƳŚŤſř�ƝřźŰƳř�ƹ�ƲǀĮƳŚǀƯ�ƩƹżǀţŹƺĩ�ŢƔƬƛ�šřźǀǀƜţ�źƿŵŚƤƯ(nmol)Ƶƹźĭ�ƹŵ�Źŵ���ƱƺƯŻō�ƞƬŤŴƯ�ƪůřźƯ�Źŵ���źĮƳŚƄƳ�

ƾƴƘƯ�šƹŚƠţ�Źřŵ.(P<Í/ÍÒ)Ţſř�Ƶƹźĭ�źƷ�Źŵ�ƾƳŶŝ�Ʋƿźưţ�Żř�ŶƘŝ�ƹ�Ʋƿźưţ�Żř�ƪŞƣ�ƾŝźŬţ�ƹ�ƩźŤƴĩ�Ƶƹźĭ�Ʋǀŝ����
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ŚŤƳƿ�ĩŚů�Ūƾ��řżƟř�Żř�ƿ��ſŹ�ƱŚƯŻ�Ƃǀ�ĭŶƳŚƯřƹ�ƶŝ�ƱŶƾ�ºŝźŬţ�Ƶƹźĭ�ƾ�
�������ƶºĩ�Ţºſř�ƩźŤƴĩ�Ƶƹźĭ�ƶŝ�ŢŞƀƳ���ř�ƶºŤŞƫř��ºƿ��řżºƟř�Ʋƿ����ƑŚºŰƫ�Żř�Ƃ

ŹŚººƯōƽƳ�ŹřŵŚººƴƘƯ�ººǀŢƀ��ÒÐÎ�Í P���Ưººǀ�Ƶƹźººĭ�śřźƐººƋř�Ʊřż
ŝźŬţƾ�řżƟř�ƿ�źŤưĩ�Ƃƽ������������ƶºŤŞƫř��Ţºƃřŵ�ƩźºŤƴĩ�Ƶƹźºĭ�ƶºŝ�ŢŞƀƳ�

��ƱƺƯŻōW����ºƯ�ƱŚƄƳ�ƪƤŤƀƯ�ƾ������ŹřŵŚºƴƘƯ�ƝǈŤºųř�ŶºƷŵƽ��Ư�Źŵ��ºǀ�Ʊřż
Ɯţǀǀ��Ə�śřźƐƋř�šřźƾ�ƿ����źºưţ�ƶƀºƬū�Ĩƿ�ŝ�Ʋ�ºǀƄǀ��ºŝ�ƶƴǀ���Ƶƹźºĭ�Ʋ

ŝźŬţ�ƹ�ƩźŤƴĩƾŵŹřŶƳ�ŵƺūƹ���ÏÒÓ�Í P����
ƴĤưƷǀ��ƬŰţ�ƱƺƯŻō�Ʋǀ�Źřƹ�ƪ�ºƿ��ƵŻřŶºƳř�žƳŚ��ŚºƷƽ��ŹřźºĪţ�ƽ���ƱŚƄºƳ�

Ưƾ������ƜŤƯ�ƲŤƟźĭ�źƔƳ�Źŵ�Śŝ�ŶƷŵ�ºǀ��ƪƤŤƀºƯ�ź��řƹōƽ��Ʊřźºƣ�����šƹŚºƠţ
ŹřŵŚƴƘƯƽ��Ư�Źŵ�ǀ���ŝ�ŹŚƄƟ�ħŹŵ�Ʊřżǀ����ŝźŬţ�ƹ�ƩźŤƴĩ�Ƶƹźĭ�Ʋƾ�ŵƺūƹ�
ŵŹřŶƳ��ÑÏÖ�Í P����

��ŵŚƤƯ�ŽŚſř�źŝƿ����ŢƔƬƛ�ơƺƟ�źACTH���ŝźŬţ�Ƶƹźĭ�Źŵ�ƾ���ŢŞƀºƳ�
��������Ţºſř�ƶŤºƃřŵ�ƂƷŚºĩ�ƩźŤƴĩ�Ƶƹźĭ�ƶŝ�����ƱƺºƯŻōW�����ƱŚƄºƳ�ƪƤŤƀºƯ�

Ưƾ���Ư�Źŵ�ŶƷŵǀ�Ɯţ�Ʊřż�ºǀ��šřźACTH��ºƏ�ƾ��ºƿ����źºưţ�ƶƀºƬū�Ĩƿ�Ʋ
ŝǀƄǀ�ŝ�ƶƴǀ����ŝźŬţ�ƹ�ƩźŤƴĩ�Ƶƹźĭ�Ʋƾ��ŹřŵŚƴƘƯ�ƝǈŤųř�ƽ��ŵŹřŵ�ŵƺūƹ�� �
�P≤Í�ÍÒ����ţŹƺĩ�ŢƔƬƛǀ�Ƴ�Ʃƹżǀ���ºŝźŬţ�Ƶƹźºĭ�Źŵ�żƾ���ƶºŝ�ŢŞƀºƳ�

����ƂƷŚĩ�ƩźŤƴĩ�Ƶƹźĭƿ�ŢƟŚ�ƶŤŞƫř���ƱƺƯŻō�W����ºƯ�ƱŚƄƳ�ƪƤŤƀƯ�ƾ���ŶºƷŵ
ř�ƶĩƿŹŚƯō�ƑŚŰƫ�Żř�ƂƷŚĩ�ƲƽřŵŚƴƘƯ��ŹƳǀŢƀ��P>Í�ÍÒ�.��

 
ŦŰŝ��
�����ƫƹřǀ��ƲƿƶŤƟŚ��ƽ������řƹō�ŵřŵ�ƱŚƄºƳ�źƋŚů�ƂƷƹĦě�ƽ����ºů�Ʊōźºƣ�ǀ�Ʋ
źưţƿ�ě�ƲǀƄǀ�Ư��ƶƴǀ��ƱřżACTH������ŹŚĪƃŻŹƹ�Ʊřƺū�ƱŚƳŻ�Źŵ�řŹ�Ʊƺų�

�ƾƯ�ƂƷŚĩ��ŶƷŵ��řƿ��ƲƿƶŤƟŚ����Śŝ�ŚƷƿƶŤƟŚ�ŚƷƽ��źºĭ�ƿ��Ʋ�ÎÖÖÎ����ƢŝŚºƐƯ
��Ţſř�ÎÔ��ř�ƿƫŚů�Źŵ�Ʋƾųźŝ�ƶĩ�Ţſř�ƾ�ƂƷƹĦě��ŚºƷƽě��ºǀƄǀ�Ʋ
řżƟřƿ�ųźŝ�Ƃƾ�ƱƺƯŹƺƷ��ŚƷ���ŶƴƳŚƯ�ACTH���ŤĩǇƹźºě�ƹ�ǀ����Żř�žºě�Ʋ
ƿ��źưţ�ƶƀƬū�Ĩƿ�������ĭŶºƳŚƯřƹ�Ŷºů�źºſ�Śţ�Ʋƾ�������Ţºſř�Ƶŵřŵ�ƱŚƄºƳ�řŹ�
�ÎÖ��ƹÎÕ���ƹŵƿ�ƹŹ�ƱŶƽ��Ʊřŵźĭ�ŹřƺƳ��ƶƴƯřŵ�Źŵ���ƽ�ƳŚƯŻ�ƾ�Õ����Śºţ�ÏÍ�
ƣŵǀ���ŢƔƬƛ�ƶƤACTH����Śţ�řŹ�ÎÍ��řżƟř�źŝřźŝ�ƿ�Ư�Ƃƾ��ŶºƷŵ��ÎÖ�����Śºŝ

��ř�ƶŝ�ƶūƺţƿ���ţ�ƩŚưŤůř��ƶŤĪƳ�ƲŚŧǀ�řƹō�źƽƷ�źŝ�Ʊōźƣ�ǀƟƺĜǀ�ƂƷŚĩ�ƹ�ż
ACTH�ƺūƹ��ŵŹřŵ�ŵ����Ưƹŵ�ŽŚſř�źŝǀ��ƲƿƶŤƟŚ��ƽ�����źºƋŚů�ƂƷƹĦě�

�ƴƃ�Śŝǀ�řƹō�ƱŶƽ�ĩŶƳř�ƂƷŚĩ��Ʊōźƣ�ƾţŹƺĩ�ŢƔƬƛ�Źŵ�ǀ��Ʊƺºų�Ʃƹż

����Ŷƃ�ƵŶƷŚƄƯ�ŹŚĪƃŻŹƹ�Ʊřƺū�ƱŚƳŻ����Śŝ�ƶĩƿƶŤƟŚ��ŚºƷƽ�Ɵ��ºǀ��ƹ�Žƹŵź
�ƱřŹŚººĪưƷ��ÏÍÍÍ��ƳřƺººŴưƷƾŵŹřŵ���ÏÍ���Śººŝ�ŚººƯř�ƿƶººŤƟŚ�ŚººƷƽ�

ƷƺĩƺƟƾ��ƱřŹŚĪưƷ�ƹ���ÏÍÍÐ����Ţºſř�ŵŚƌţ�Źŵ�ÎÐ����ţŹƺºĩǀ�Ʃƹż
ƿĪƾ�Żř��ƮƸƯ��źţƿ�ƱƺƯŹƺƷ�Ʋ�ŚƷƽ����������ƶºŝ�ŲºſŚě�Źŵ�ƶºĩ�Ţſř�ŽźŤſř�

ŽźŤſř��ŚºƷƽ���ŤųŚƴºƃ�ƱřƹŹƾ�ƹ��ƳŚưƀºūƾ��ƁŻŹƹ�ŶºƴƳŚƯ���Ůºƃźţ�
Ưƾ���ŵƺƃ�ÏÍ��������Ɯţ�Źŵ�ƁŻŹƹ�šŶºƃ�ƹ�šŶºƯ�ƶºŤŞƫř�ºǀǀř�šřź�ºƿ�Ʋ

��ŧŚºţ�ƱƺƯŹƺƷǀ����Ţºſř�ŹřŸºĭ�ź���ŝ�ƁŻŹƹ�ºǀƄǀ���ƳǇƺºƏ�ƹ�ƶƴƾ���ŦºƗŚŝ�
źŰţƿ�ŝ�Ĩǀ��źŤƄ�Ʒ�ŹƺŰƯǀ�ŽƺƯǇŚºţƺĜ��Ʒ�ǀ�ƟƺºĜǀ����Ƭĩ�ƩŚºƳŹŵō�ƹ�ż�ºǀƶ�

Ưƾ�ŵƺƃ��ÏÎ����ƹ�ţŹƺĩ�Ůƃźţǀ��řżƟř�řŹ�Ʃƹżƿ�Ư�Ƃƾ��ŶºƷŵ��ÎÐ����Źŵ
��řżƟř�ƩźŤƴĩ�Ƶƹźĭƿ�Ư�Ƃǀ�ţŹƺĩ�Ʊřżǀ�����ƫŵ�ƶŝ�ƶĩ�Ţſř�ŵƺƸƄƯ�Ʃƹż�ºǀ�ƪ

�Ɵ�Ƃƴĩřƹǀżƿĥƺƫƺƿ���ƫŵ�ƶŝ�ƱŶŝ�Ĩǀ����řźºƃ�Źŵ�ƲŤƟźĭŹřźƣ�ƪƿ���Ţƀºţ�Ǝ
�Ż�šŶƯ�ƹ�šŶƃ�Śŝ�Žƹźŝƿ�Ţºſř�ŵŚ���ŚºƯř��ƶºŤĪƳ�ƽ�ř�Źŵ�ƮºƸƯ��ºƿ�Ʋ

�ƂƷŚĩ�Ţưƀƣ�Ư�ǀ�ţŹƺĩ�Ʊřżǀ�źºĭ�Ʃƹżřƹō�Ƶƹƽ��Ţºſř�Ʊōźºƣ���ř�ºƿ�Ʋ
��ƂƷŚĩ�ŚŰƫ�Żř�ŹŚƯō�Ƒƽ�ƴƘƯ�ƾ�Źřŵ�Ƴǀ�ŚƯř�Ţƀ�Źŵ�Śūƽ��ŤƳ�ŵƺųǀ��ƶºŬ

ŝƺųƾ�ŵŹřŵ����ƶĩ�řźģ���ŹƺŘţ�ƑŚŰƫ�ƶŝƽ����ƹŵ�ƱŚƯŻ�ƶģ�źƷ�ƿ�ŝ�ƱŶ�ºǀ�źŤƄ
�Śŝ��ŶƃŚŝƿ��řżƟř�ŹŚƔŤƳř�Ŷƿ�ŝ�Ƃǀ�ţŹƺĩ�źŤƄǀ���Ţºƃřŵ�řŹ�Ʃƹż��ÏÍ��ŚºƯř���

����ƶĩ�ŚŬƳō�ŻřƿĪƾ�ħźŰƯ�Żř��ŚƷƽţŹƺĩ�Ůƃźţ�ǀƳřƹŹ�ŽźŤſř��Ʃƹżƾ�
������ºŝ�ŵƺūƺƯ�šƹŚƠţ�ŚƸƴţ�ƹ�Ţſřǀ��Ʋ�Ƶƹźºĭ��ŚºƷ��ƴºƃǀřƹō�ƱŶƽ�ºƣ�Ʊōź�

�Ư��Ţſřǀ�ŤƳ�ƱřƺŤǀ�����ŵřŵ�ŢŞƀƳ�Ʊō�ƶŝ�řŹ�ƶŬ����Ưƺſ�ŽŚſř�źŝǀ��Ʋƿ��ƶºŤƟŚ
řƿ��ƴƃ��ƂƷƹĦě�Ʋǀ�řƹō�ƱŶƽ���ºţ�Ʊōźƣ�Śŧǀźƽ������ºſŹ�ƱŚºƯŻ�źºŝ�ǀ���ƶºŝ�ƱŶ

ĭŶƳŚƯřƹƾ���ŚƯŻō�ŵŹƺƯ�ŵřźƟřƿƂ�ŢƃřŶƳ��řƿ��Ʋƿ����Śºŝ�ƶŤƟŚƿ�ƶºŤƟŚ��ŚºƷƽ�
ƭƺŞƴţ���ƱřŹŚĪưƷ�ƹ��ÏÍÍÑ���ƿ�ƺţƺƯŚºƯŚ��ƱřŹŚºĪưƷ��ÏÍÍÐ����ƢŝŚºƐţ
��ŵŹřŵ�ÏÐ��ƹÏÏ�����Śŝ�ŚƯřƿƶŤƟŚ�ŚƷƽ��ŚºƷ����ƱřŹŚºĪưƷ�ƹ�Ʋĭ��ÏÍÍÐ���Źŵ

�Ţſř�ŵŚƌţ��ÎÒ����ŝ�ƱřźĮƄƷƹĦěǀ�Ư�ƱŚƾ����ƴºƃ�Ŷºƴƴĩǀ��ºſƺƯ�ƱŶǀƤƾ�
ůǀ�ƫŚƘƟ�Ʋǀ�ƳŶŝ�Ţƾ�������ĮŤƀºų�ŽŚƀºůř�Żř�ƶºūƺţ�ƝřźŰƳř�ŦƗŚŝ�ƾ�
ƃŚƳƾ�Żř���źºưţƿ���ƫŵ�ƶºŝ�Ʋ�ºǀ�Ɯţ�ƪ�ºǀǀ�Ư�ź�ºǀ�������Ɓǈºţ�Żř�ŵźºƟ�ħřŹŵř�Ʊřż
Ưƾ�ŵƺƃ���ŧŚţ�ƶŤŞƫřǀ������ºſƺƯ�ƕƺºƳ�źºƷ�źǀƤƾ�ř��ºƿ�ŤƳ�Ʋǀ�����ŶºƷřƺŴƳ�řŹ�ƶºŬ

Ţƃřŵ���ſƺƯ�šřźŧřǀƤƾ��Ź�ƶŝ�ƿĩ�ƮŤǀƠǀ��Ư�ƹ�Ţǀ��ĮƳř�źŝ�ƱřżǀĮŤŴƾ��Ʊō�
ĮŤƀŝƾ�ŵŹřŵ���ÏÑ��������Ƙºſ�źºƋŚů�ƂƷƹĦě�Źŵƾ��Ŷºƃ���Ţºſř�Ƶ���ƶºĩ�

Ưǀ����řƹō�ƶŝ�ŵřźƟř�ƶƣǈƗ�Ʊřżƽ�źƣ�ō�������ŶºƃŚŝ�ƲºĮưƷ�Ƶƹźĭ�ƹŵ�Źŵ�Ʊ����Śºŝ
�ƵŹƺſ�śŚŴŤƳř��ƽ����ƫŵ�ƶºŝ�źƄů��ºǀ���Źƹ�řƺºŤŰƯ�ƪ�ºƿ���Ư��ƶŝŚƄºƯ�ƮŤ�ºǀ�Ʊřż



ƽŶưŰƯŚƣō�ƶǀƋźƯƱřŹŚƨưƷ�ƹ���
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˺˺˾

ĮƳřźŝǀĮŤŴƾ�ƿ����Ŷƃ�ƶŤƟźĭ�źƔƳ�Źŵ�ƱŚƀĪ���Śƃ�ŚƯřƿ��ŧŚţ�ƭŶƗ�Ŷǀ�ƹō�źƽ�
źƣō���ƹŵ�ƱŚƯŻ�źŝ�ƱƿƱŶ��ºſŹƹ�ǀ����ĭŶºƳŚƯřƹ�ƶºŝ�ƱŶƾ����źºưţ�šŶºƃ��ƿ�Ʋ

ƳŵƺƯŻōƾ��ŶƃŚŝ�ŚƷ���������ƪĪºƃ�ƶŝ�ƱŚƯŻ�ŢƃŸĭ�Śŝ�Žƹźŝ�Ţƀţ�šŶƃ
řżƟƿ�řżƟř�ƵŶƴƿ�Ư�Ƃƾ�ƿ��ŹƺƏ�ƶŝ�ŶŝŚƽ���ĮŤƀºų�ƶĩ�ƾ��ºƃŚƳ�ƾ����ŹŚƄºƟ�Żř�
źưţƿ���ƲƄŴŝźŧřƾ�řƹō�ƽ�źƣ�ōƱ����ºƯ�Ʈĩ�řŹ�ƾ��Ŷºƴĩ��ÎÑ�������ŽŚºſř�źºŝ

�ƯŹŚºƸģǀ�ƲƿƶººŤƟŚ�ƽ�řżººƟř��ƂƷƹĦºě�ƿƯ�Ƃ�ºǀ�Ƶƹźººĭ�śřźƐººƋř�Ʊřż
ŝźŬţƾ���ƫŚƘƟ�Żř�ŶƘŝ�ǀ�ưĩ�Ţ��řżƟř�Żř�źŤƿ�Ư�Ƃ�ºǀ�����Ƶƹźºĭ�śřźƐºƋř�Ʊřż

������Ƴ�ŹřŵŚºƴƘƯ�ƶŤŞƫř�ƶĩ�Ţſř�ƩźŤƴĩ�ºǀŢƀ��ř�ºƿ��Ʋƿ������šŚºƘƫŚƐƯ�Śºŝ�ƶºŤƟŚ
ƶƫřŶŞƗ���ƵŵřŻ�ÏÍÍÍ���Ƴ�ºǀ����ŢºŴŝ�Ĩ�ÎÖÖÖ���ƳƺţŚºų��ƾ��ÎÖÖÕ���ƹ

řƿ�ŵŚŝō�ŹŶƬƽ��ÏÍÍÐ����ŹŚƯō�ƑŚŰƫ�Żřƽ�ƳřƺŴưƷ�ƾ�ŵŹřŶƳ���ÏÒ��ƹÒ�ƹ
Ñ�ƹÏ���řººƿ�ƲƱřźĮƄººƷƹĦěŝ�śřźƐººƋř�ƂƷŚººĩ�ǀ�Żř�žººě�ƱřŹŚººư
ƴƃǀ�řƹō�ƱŶƽ��Ź�Ʊōźƣ���ŵźƧ�ƱŚǀŝ�ř�ŶƳř�Ƶ�ƶŤŞƫř�ƶĩ����ŚºƯŻō�ŵŹƺƯ�ŵřźƟřƿƂ�

�ƫŚƘƟ�ƱƹŶŝǀ�ƳŶŝ�Ţƾ���řźƃ�Źŵ�ƹ�ƿ����Ư�źſ�ƶŝ�ŢůřźŤſř�Ǝƾ��ŶºƳŵźŝ����Śºŝ
��ř�ƶŝ�ƶūƺţƿ��ƫŚƘƟ�ƶĩ�Ʋǀ�ƳŶŝ�Ţƾ�ŶƃƿŶ��������ºĩźŰƯ�ƱřƺºƴƗ�ƶºŝ�ŵƺºųƾ�

řźŝƽ�řżƟř�ƿ�����Ư�śŚƀů�ƶŝ�ƱřŹŚĪƃŻŹƹ�śřźƐƋř�Ƃƾ�ōƿ�ƹ�Ŷ��ŹŚºƔŤƳř�
Ưƾ�����Żř�žě�ŵƹŹƿ�ƫŚƘƟ�Ĩǀ�Ŷƃ�Ţƿ�����ĭŶºƳŚƯřƹ�Ŷů�źſ�Śţ�Ŷƾ�Ư��ºǀ�Ʊřż

ƐƋř��śřź��ĮưƄģ�ŹƺƏ�ƶŝǀźƽ�řżƟř�ƿ�ƂƿŶŝŚ��ÏÓ����ŽŚſřźŝƿ��ƶºŤƟŚ
�ř�ƮŬƴěƿ��Ư��ƂƷƹĦě�Ʋǀ����ŝźŬţ�Ƶƹźĭ�ŹŚƄƟ�ħŹŵ�Ʊřżƾ����Źŵ�ƩźºŤƴĩ�ƹ�

Śƣŵƿ��źưţ�ƞƬŤŴƯ�Ƣƿƴƾ��ƳřŶƴģ�šƹŚƠţ�ƾ�ŵŹřŶƳ���řƿ��Ʋƿ�ƶºŤƟŚ�����Śºŝ��ŚºƷ
ƿƶŤƟŚ�ŚƷƽ���ħŹƺƯ��ÏÍÍÏ������ƱřŹŚĪưƷ�ƹ�ƭƺŞƴţ���ÏÍÍÑ���ƳřƺºŴưƷƾ�

ŵŹřŵ���ÏÏ�ÎÒ�����Śŝ�ƹƿƶŤƟŚ�ŚƷƽ�źŤƳ�ƽ��ÏÍÍÏ��Ƴ��Įǀ����ƱřŹŚºĪưƷ�ƹźºŞ
�ÏÍÍÕ��ŧŹřƹŵřƾ��ÏÍÍÓ��������Ţºſř�ŵŚƌºţ�Źŵ�ÏÔ��ƹÎÑ��ƹÎÎ�����źºŝ

��ŽŚſřƿƶŤƟŚ�ŚƷƽ��šŚƗǈƏř�ƱřźĮƄƷƹĦě���ƀºů�ƾ�����ŽŚƀºůř�ŶºƴƳŚƯ�

���Ɓǈţƿ��źŰţ�šŚƗǈƏř�ŚƿĪƾ��ƺƄţ�ŶƴƳŚƯ�ƿ���ºƳřźĮƳ�ƹ�Ƣƾ��ºƃŚƳ�ƾ��Żř�
�ƳŶŝ�ŹŚĩƾĮƴſ�ǀƯ�źŝ�ƲǀŧŐţ�ŹŚƄƟ�ħŹŵ�Ʊřżǀ�ŵŹřŵ�ź�ÎÎ���Śŝ�ºƿ��ƶºŝ�Ŷ

řƿ������řżƟř�Śŝ�ƶĩ�ŵźĩ�ƶūƺţ�ƶŤĪƳ�Ʋƿ��Ƃ�źưţ�šŶƃƿ�Ư�Ʋǀ���ƝřźºŰƳř�Ʊřż
��ħźŰƯ�Żř�ƶūƺţ�ŚƷƽ��ūŹŚºų�ƾ����������ŹŚºĩ�ƶºŝ�ƍƺºŝźƯ�šŚſŚƀºůř�ƶºŝ�� �

ŝǀ�Ư�źŤƄƾ�ŵƺƃ��řźŝŚƴŝƿ�Śƃ�Ʋƿ�źºưţ�šŶƃ�Ŷƿ���ŧŚºţ�ƭŶºƗ�ŢºƬƗ��Ʋǀ�ź
řƹōƽŶººƃŚŝ�Ʊřźººƣ���ººƟźƏ�Żřƾŝ�ƱřźĮƄººƷƹĦě�ººǀººƯ�ƱŚƾ��ƶººĩ�Ŷººƴƴĩ

šƹŚƠţ���ƹ�ƹ�ŚƷƿĭĦƾ�ŚƷƽ�ŵźƟ�ƽ������Ŷºƣ��ƱŻƹ�Ʊƺºģ��Ư�ºǀ��ºŝźģ�Ʊřżƾ� �
�ƹ�ƱŶŝ�ŚƷŹƺŤĩŚƟƽ����ŚŤƳ�Ŝƀĩ�Źŵ�źŧƺƯ�ƿŪ���ř�Źŵ�šƹŚƠŤƯ��ºƿ���ƶºƐŝřŹ�Ʋ
ŶƃŚŝ��ÎÒ�����

��
ŤƳǀƶŬ�ĭǀźƽ���

����ƿƶŤƟŚ�ŚƷƽ�Ư��ŵřŵ�ƱŚƄºƳ�źƋŚů�ƂƷƹĦě��ºǀ�Ʊřż ACTH��Ʊƺºų
�řƹō�Ƶƹźĭƽ��ƶŝ�Ʊōźƣ���ŹřŵŚƴƘƯ�ŹƺƏƽ������ƂƷŚĩ�ƩźŤƴĩ�Ƶƹźĭ�ƶŝ�ŢŞƀƳ�

ƿŢƟŚ���ŧŚţ�ƶŤŞƫřǀ�řƹō�źƽ�����źºŝ�Ʊřźƣ��ţŹƺºĩǀ���Ʃƹż���ºſŹ�ƱŚºƯŻǀ���ƶºŝ�ƱŶ
ĭŶƳŚƯřƹƾ��śřźƐƋř���ƀŝŹŚƄƟ�ħŹŵ�ƹ�ǀ���ŵƺºŝ�Ʈĩ�ŹŚ��ŤƳǀ��ř�ƶºŬƿƴ��ƶºĪ

ƴƃǀƱŶ�ō�ƿ��šŚ����ƶƬưū�Żř�ƱřźƣƵŹƺſ��ƽ�����ºƳřƹŹ�ƂƯřŹō�ŦƗŚŝ�źƄů�ƾ�
�Ɵ�ƹǀżƿĥƺƫƺƿ��Ĩ��ŚƯŻō�ŵŹƺƯ�ŵřźƟřƿƂ�ƵŶƃ��Ư�ƾ�����ŵƹŶºů�Śºţ�ŶƳřƺţƽ�
ŧŚţǀ��řżƟř�śƺƬƐƯŚƳ�šřźƿƂ�ŝ�ǀ��Ŷů�Żř�Ƃ�ACTH�ƹ�ţŹƺºĩǀ��řŹ�Ʃƹż
ůǀ�ƫŚƘƟ�Ʋǀ�ƳŶŝ�Ţƾ��Ŷƴĩ�Ʈĩ���řƹō�ƽ����������ƱƺºŤƯ�Źŵ�ƵŹřƺºưƷ�ƶºĩ�Ʊōźºƣ�

Ưǈſřƾ����������ƂºŴŝ�ƂƯřŹō�ƪƯŚƗ�ƱřƺƴƗ�ƶŝ�Ʊō�Żř��ºƿ��ƵŶºƃ�ŵŚ��Ţºſř���
Ưƾ���ŧŐţ�Śŝ�ŶƳřƺţǀ�����Ʒ�ŹƺºŰƯ�źºŝ�źǀ�ŽƺƯǇŚºţƺĜ��Ʒ�ǀ�ƟƺºĜǀź����ƩŚºƳŹŵō�

����Ůƃźţ�ƂƷŚĩ�ŦƗŚŝACTH���ţŹƺºĩ�ƂƷŚºĩ�Ʊō�ƩŚŞƳŵ�ƶŝ�ƹ�ǀ�Ʃƹż
ŵŵźĭ���
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Background and Objective: The holy Quran, Mohammad's miracle, is a treasure that was descended on him with 

the advent of Islam out of which novel and wonderful knowledge and science have been discovered over time. 

The aim of this study was to investigate the effect of voice of the Holy Quran on cortisol, ACTH and 

psychological indices during one maximal exercise training in young female athletes.  

Materials and Methods: In this study, twenty four volunteer students were divided into two groups (n=12) while 

one group (experimental) heard the recitation of the Holy Quran, the second group (control) did not. The mean 

age of the subjects was 21.6, their mean height 163.8 cm and their mean weight was 57.08 kg. Their exercise 

included running on a treadmill set while wearing a headset. Their blood samples were collected for analysis of 

ACTH and cortisol 5 min before and after the training. The amount of perceived pressure was recorded every 

three minutes using Burg scale.  Anxiety rates were calculated based on Beack Anxiety Inventory (BAI) before 

and after the test. The time of exhaustion was also recorded at the end of the test. 

Results: The results showed that ACTH level in the control and experimental groups were 23.8 pg/ml and 29.2 

pg/ml, respectively. However, after the test, the rate changed significantly (p<0.05) in control and test groups to 

24.9 and 20.3 pg/ml, respectively. The cortisol concentration in the control and experimental groups before the 

test was 15.5 and 14.7 nmol, respectively. The cortisol reduced in the control and test groups to 17.3 nmol and 

13.4 nmol, respectively.  The time of exhaustion in the control and experiment groups increased to 593.92 and 

564.25 sec., respectively. The rating of perceived pressure in the experiment and control groups during our 4-step 

exercises was 12.12 and 11.97, respectively.  

Conclusion: In conclusion, hearing the voice of the Holly Quran can reduce ACTH and cortisol levels caused by 

anxiety and may also reduce the harmful effects of anxiety. 
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