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ƵŹƹŵ�ƽ�ÏÑ��ƵŹŚưƃ�ƽ�ÎÍÏ��ƲƿŵŹƹźƟ�ƹ�ŢƄƸŞƿŵŹř�ÎÐÖÒ��šŚŰƠƇ�ÓÕ�Śţ�ÔÔ 

��
ƲǀěƹźţƹŵŚƴĭ�ƹ�ƱƹźŤſĥƹźě��ƱĥƹźŤſř�ƾƯźſ�ŢƔƬƛ�źŝ�żŞſ�ƽŚģ�źǀŧŚţ�ƁƺƯ�Źŵ�ŚƷ��ƽŚƷ

ƵŵŚƯ�ƾƿřźŰƇ 
ƽŶƃźƯ�ƶŰǀƬƯæ��źŤĩŵ�ƾƤƫŚų�ũƺƯçŹŷō�ƮƿźƯ��ƾƯæƵŵřŻŶưŰƯ�ƶƬǀƤƗ��æ��źŤĩŵ�ƪĭ�ƾƬƗè��

ƵŶƴƀƿƺƳ�ƽ�ƩƹƺƀƯ��ƾſŚƴƃ�ŢƀƿŻ�Ƶƹźĭ��ƵŶĪƄƳřŵ�ƽ�ƭƺƬƗ���ƱŚƯźĩ�źƴƷŚŝ�ŶǀƸƃ�ƵŚĮƄƳřŵ�ƱŚƯźĩ���agol@mail.uk.ac.ir  

ŢƟŚƿŹŵ��ë�í�îè������ƁźƿŸě��çê�î�îè��
��

ƵŶǀƨģ��
��ƝŶƷ�ƹ�ƶƴǀƯŻ����ƩƺƏŹŵ�ƾƿƹŹřŵ�ƱŚƷŚǀĭ������Ƶŵźĩ�ŢǀŞŨţ�źĮƳŚƯŹŵ�ƹ�ƾƿƹŹřŵ�ƪƯřƺƗ�ƱřƺƴƗ�ƶŝ�ƱŚƀƳř�ƾĭŶƳŻ�Źŵ�řŹ�ŵƺų�ƵŚĮƿŚū�ŲƿŹŚţ��ŶƳř����ƽƹŚºů�żŞſ�ƽŚģ

ŜǀƧźţ��ƾƬě�ƽŚƷ���ƶƬưū�Żř�ƾƬƴƟ�ƲǀĤţŚƧ��ŚƷ�������ŶƳŹřŵ�ƾƨƿĥƺƫƺǀŝ�šřźŧř�ƶƧ�Ţſř�ŚƷŶǀŗƺƳƹǈƟ�ƹ���šřźŧř�ƶŝ�ƶūƺţ�ŚŝƲǀĤţŚƧ��ƽŚƷ�ŮƐſ�źŝ�ƵŚǀĭ�Ʋƿř�Źŵ�ŵƺūƺƯ�
ƱƺƯŹƺƷ�����źƳ�ƁƺƯ�Źŵ�ƾƀƴū�ƽŚƷ���������ƱƺƯŹƺƷ�źŝ�ƵŚǀĭ�Ʋƿř�ƾſŹźŝ�ƝŶƷ�Śŝ�ƢǀƤŰţ�Ʋƿř������ƲǀěƹźţƹŵŚƴĭ�ƹ�ƾƀƴū�ƽŚƷ���ƁƺƯ�Źŵ�ŚƷ������ƭŚºŬƳř�ƵŵŚƯ�ƾƿřźŰƇ�ƽŚƷ
ŢƟźĭ���

�ƾſŹŹźŝ�ƁƹŹ����ƶƘƫŚƐƯ�Ʋƿř�Źŵ��į����ƾŝźŬţ�ÎÒ�ƶŝ�ŹŚŤƀƿƹ�ŵřĦƳ�ƵŵŚƯ�ƾƿřźŰƇ�ƁƺƯ�źſ�Ð�Ƶƹźĭ�ÒŶƳŶƃ�ƮǀƀƤţ�ƾƿŚţ���żŞſ�ƽŚģ�Ƶƹźĭ�ƹŵřŹ���Ŝºǀţźţ�ƶŝ�
���ƱřżǀƯ�ƶŝÒ�ÎŶƇŹŵ���ƹ�Ò�Ð�Źŵ�ŶƇ�ƶŝ�����ŵźĩ�ƵŵŚƠŤſř�ƱŶǀƃƺƳ�ƽřźŝ�śō�Żř�ƎƤƟ�ƩźŤƴĩ�Ƶƹźĭ�ƹ�ŶƳŵźƧ�ŢƟŚƿŹŵ�ƾƳŶǀƯŚƃō�śō�ƖŞƴƯ�ŚƸƴţ�ƱřƺƴƗ���ƶºƳƺưƳ���ƽŚºƷ

�ŻƹŹ�ƱŚƿŚě�Źŵ�ƾƳƺųÏÕƱƺƯŹƺƷ�ŢƔƬƛ�ƹ�ƶǀƸţ���ƽŚƷLH��FSHƵŻřŶƳř�ƱƹźŤſĥƹźě�ƹ�ƱĥƹźŤſř���Ŷƃ�ƽźǀĭ���
ƶŤƟŚƿ�ŚƷ��������ƾƯźſ�ŢƔƬƛ�ƶƧ�ŵřŵ�ƱŚƄƳ�ƵŶƯō�Ţſŵ�ƶŝ�ŪƿŚŤƳLHƱĥƹźŤſř�ƹ��ŢŞƀƳ�żŞſ�ƽŚģ�ƵŶƴƴƧ�ŢƟŚƿŹŵ�Ƶƹźĭ�Źŵ�ƩŚƯźƳ�Ƶƹźĭ�ƶŝ�ƾºƴƘƯ�ƂƷŚƧ��ƽŹřŵ�
�ŢƟŚƿ�ƶŝ�Ŝǀţźţ�ååæ�å ,P<ÍÒ�ÍP<����ƾƯźſ�ŢƔƬƛFSHƾƴƘƯ�ŚƯř�Ţƃřŵ�ƂƿřżƟř��ŵƺŞƳ�Źřŵ��Ƶƹźĭ�Źŵ�żǀƳ�ƱƹźŤſĥƹźě�ƾƯźſ�ŢƔƬƛ��ŢƟŚƿŹŵ�ƽŚƷ
ƵŶƴƴƧ�įƾƴƘƯ�ƂƿřżƟř�ƩŚƯźƳ�Ƶƹźĭ�ƶŝ�ŢŞƀƳ�żŞſ�ƽŚģ��Źřŵ�ŢƟŚƿ�į�ÍÍÎ�ÍP<����
ǀŤƳ�ƽźǀĭ�ƶŬ�����ƶŤƟŚƿ�ƶŝ�ƶūƺţ�Śŝ�����ƂƷƹĦě�Ʋƿř�ƽŚƷŢƔƬƛ�ƂƷŚƧ�ŦƗŚŝ�żŞſ�ƽŚģ��LH�ŢºƔƬƛ�źŝ�ƹ�ƱƹźŤſĥƹźě�ƂƿřżƟř�ƹ�ƱĥƹźŤſř�ƹ��FSH�żºǀƳ���ƾºŝ�

Ţſř�źǀŧŚţ���
ƽŶǀƬƧ�ƱŚĭĥřƹ��ƾƿřźŰƇ�ƁƺƯ��żŞſ�ƽŚģ��ƲǀěƹźţƹŵŚƴĭ��ƱƹźŤſĥƹźě��ƱĥƹźŤſř��

��
ƶƯŶƤƯ��
�����ƱŚƷŚǀĭ ƾƿƹŹřŵ Źŵ ƩƺƏ ŲƿŹŚţ ƵŚĮƿŚū �ŵƺºų řŹ Źŵ �ŶºƳŻƾĭ�
ƱŚƀƳř ƶŝ�ƱřƺƴƗ ƪƯřƺƗ ƾƿƹŹřŵ ƹ �źĮƳŚºƯŹŵ �ŢºǀŞŨţ �Ƶŵźºĩ �ŶºƳřƹ� 

ƶŝ�šŹƺƇ�ƽŚƷ �ƱƺĭŚºƳƺĭ �ŶºƴƳŚƯ ��ƅźºƣ �ƩƺƀºĜĩ ƹ ... �ƵŵŚƠŤºſř�
ƾƯ�ŶƳƺƃ.���������������ƶºūƺţ�ŵŹƺºƯ�ƶºƧ�Ţºſř�ƾƳŚºƷŚǀĭ�Żř�ƾƨƿ�żŞſ�ƽŚģ�� �
� �
� �
� �
� �

� �
Ţſř�ƶŤƟźĭ�Źřźƣ�ƽŵŚƿŻ��ƶŝ�ŹƺƏ ƾƬƧ ƽŚģ ƾƳŶǀƃƺƳ ƭƺſźƯ Źŵ 

źſřźſ ŚǀƳŵ�śƺƀŰƯ ƾƯ�ŵƺƃ.ƽŚģ� Żř ƦƄų źƧƱŵ īźŝ�ƽŚƷ 

ƱřƺūŚǀĭ�Ƶ�Sinensis L.�� Camellia�ƶŝ��Ţºſŵ �ƾºƯ��Ŷºƿō ƹ 
ƝǈŤųř �ƾƯŚºưţ �ƕřƺºƳř �ƽŚºģ �ƍƺºŝźƯ �ƶºŝ �ƾţŚºǀƬưƗ �Ţºſř �ƶºƧ 

 
 
 
 
 

æ���įĥƺƫƺƿżǀƟ�ŶƃŹř�ŽŚƴƃŹŚĩ�ƵŶƨƄƳřŵ��ƾſŚƴƃ�ŢƀƿŻ�Ƶƹźĭ�įƱŚƯźƧ��ƱŚƯźƧ�źƴƷŚŝ�ŶǀƸƃ�ƵŚĮƄƳřŵ��ƭƺƬƗ���
ç��ƾſŚƴƃ�ŢƀƿŻ�Ƶƹźĭ�ŹŚƿŵŚŤſř��ƽĥƺƫƺǀŝƹźĪǀƯ�įřźŤĩŵ�ƵŶĪƄƳřŵ��ƱŚƯźĩ��ƱŚƯźĩ�źƴƷŚŝ�ŶǀƸƃ�ƵŚĮƄƳřŵ��ƭƺƬƗ�į��
è�ƵŶĪƄƳřŵ��ƾſŚƴƃ�ŢƀƿŻ�Ƶƹźĭ�ŹŚǀƄƳřŵ��ƽĥƺƫƺƿżǀƟ�įřźŤĩŵ��ƱŚƯźĩ��ƱŚƯźĩ�źƴƷŚŝ�ŶǀƸƃ�ƵŚĮƄƳřŵ��ƭƺƬƗ�į 
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�ƽŶƃźƯ�ƶŰǀƬƯƱřŹŚƨưƷ�ƹ���
 

ƶƬŬƯ��ƽƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƵŹ��ƽÏÑ��ƵŹŚưƃ�ƽ�ÎÍÏ��ŢƄƸŞƿŵŹř�ƹ�ƲƿŵŹƹźƟ�ÎÐÖÒ��

69 

�žºě Żř �ƵŶºǀģ �ƱŶºƃ �īźºŝ��ƭŚºŬƳř �ƾºƯ��ŵƺºƃ ƹ �ƶºŝ �ƭŚºƳ��ƽŚºƷ 

ƽŚģ �ƵŚǀſ �żƯźƣ żŞſ ƹ ƾƟźƘƯ�ŶǀƠſ ƾƯ��ŶƳƺºƃ���źºĭř �žºě Żř 

īźŝ�ƱŶǀģ��ƽŚºƷ �ƵŚºǀĭ Ʊō řŹ �Śºŝ��ƽŚºƯźĭ �ƦƄºų �ƶºŝ �ŢƗźºſ � �
ųƦƄ �ŶºƴƴƧ �ƽŚºģ �żŞºſ �ƪºƇŚů��ƾºƯ���ŵƺºƃ�æ�.��ƽŚºģ �żŞºſ � �

ƽƹŚů�ŜǀƧźţ��ƽŚƷ��ƾºƬě���ƾºƬƴƟ��Ţºſř��ƶºƧ��ƪƯŚºƃ��ƲǀĤţŚºƧ���ƽŚºƷ� �
EGC (Epigallocatechin)��ECG��Epicatechin-3-gallate���

EC��Epicatechin��ƹ�EGCG (Epigallocatechin -3- gallat)�
ƾƯ��ŶƃŚŝ�Ï����

šŚƘƫŚƐƯ ƦƿĥƺƫƺǀƯŶǀěř ƹ ƾƷŚĮƄƿŚƯŻō źĮƳŚǀŝ źŧř ŨƯŢŞ��ƽŚºģ 

żŞſ źŝ ƾŤƯǈſ ƾƯ�ƱŚƀƳř�ŶƃŚŝ��ƶƬưū�Żř �ƅřƺºų �ŶºǀƠƯ �ƽŚºģ 

�żŞſ ƾƯ�Ʊřƺţ ƶŝ źŧř ƾŤƳō��ƾƳřŶǀƀƧř�è�� ŚěƿƲǀ ƵŶƳŹƹōį� �Ŷºƴƣ ƹ 
ƩƹźŤƀƬƧ �Ʊƺų�Ñ��ƹ ŢƔƟŚŰƯ �ƽŶŞƧ�Ò��ƹ ŶƋ ƱŚƏźſƱŵƺŝ��

�Ó��ŵźĩ�ƵŹŚƃř� ���źºƐų�żŞºſ�ƽŚģ�ƶƧ�Ţſř�Ƶŵřŵ�ƱŚƄƳ�šŚƘƫŚƐƯ
�������ƾºƯ�ƂƷŚƧ�řŹ�ƱřŶưŴţ�ƱŚƏźſ�ƶŝ�ǈŤŝř���ŶºƷŵ��Ô����ƲǀºƴĤưƷ���Źŵ�

�ƎǀŰƯin vitroƱŚƏźſ�ŢƟźƄǀě�ŹŚƸƯ��ƶƳŚƷŵ�ƽŚƷį��ƮůŹ��í��
�šŚŤººſƹźě�ƹ�î��Ʊŵźººĭ��źººſ���æå��ƩƺƬººſ�ƱŚƏźººſ�ƹ��ƽŚººƷ

��ŽřźƨƳŚě�ææ��������Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ�żŞſ�ƽŚģ�Ǝſƺţ����ŢºǀƫŚƘƟ
ƾŤƳō����������������Źŵ�ŵƺºūƺƯ�ƲºƷō�ƖºƟŵ�ŦºƗŚŝ�żŞſ�ƽŚģ�Źŵ�ƪƴƟ�ƾƳřŶǀƀƧř

��ƾƯ�ƾƿřŸƛ�ƮƿĥŹ��ŵƺƃ������Ɵř�ŶƿŚŝ�ƪǀƫŵ�ƲǀưƷ�ƶŝ����ƉźƘƯ�Źŵ�ƶƧ�ƽŵřź
����ŶƴŤƀƷ�ƾƳƺų�ƮƧ�ƶŝ�ǈŤŝř��������ĨƄºų�įŚģ�į�ƶƿƹŹ�ƾŝ�ƝźƈƯ�Żř���

�śŚƴŤūř�ºƴƴĩ�Ŷ�æç���Epigallocatchin 3-gallet (EGCG)�
�ŢººǀƫŚƘƟĮ5�ƕƺººƳ�ŻŚººŤƧƹŵŹ�æ�ƎǀººŰƯ�Źŵ�řŹ�in vitro�ŹŚººƸƯ�

ƾºººƯ����ƽŵ�ƶºººŝ�ƱƹźŤſƺŤƀºººţ�ƪƿŶºººŞţ�ƩƹƺƀºººƯ�ƶºººƧ��ŶºººƴƧ
���Ţſř�ƱƹźŤſƺŤƀţƹŹŶǀƷ�æè�����������ƽŚºģ�ƶºƧ�Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ

Şſ�������ƾƯ�ƾƿřźŰƇ�ƁƺƯ�Źŵ�ŻŚţŚƯƹŹō�ŹŚƸƯ�ŦƗŚŝ�ż�����ƾƬƯŚƗ�ƶƧ��ŵƺƃ
�Ţſř�ƱƹźŤſƺŤƀţ�ŮƐſ�ƂƿřżƟř�ƽřźŝ�æé����
�ƶƧ�ƵŶƃ�ƁŹřżĭ�żǀƳ�ƶƘƫŚƐƯ�Ʀƿ�ŹŵEpigallicatchin Gallet�

�����������Śưºſǈě�ƱƹźŤſƺŤƀºţ�ŮƐſ�ƂƷŚƧ�ŦƗŚŝ�żŞſ�ƽŚģ�Źŵ�ŵƺūƺƯ
����������������ƶºŝ�źºƳ�ƽŚºƷŵŚƴĭ�ƩŚƯźƳ�ŵźƨƬưƗ�Źŵ�żŞſ�ƽŚģ�źǀŧŚţ�ƹ�ŵƺƃ�ƾƯ

����ƵŶƃ�ŢŝŚŧ�ƾŝƺų��Ţſř�æê������������żŞºſ�ƽŚºģ�źŧř�ƢǀƤŰţ�Ʋƿř�Źŵ�ŚƯ
��żǀƟƺĜǀƷ�ŹƺŰƯ�źŝ������ƱƺºƯŹƺƷ�ŢºƔƬƛ�ƹ�ŵŚƴĭ����ƽŚºƷLH��FSH��

��������������ƾºſŹźŝ�řŹ�ƵŵŚºƯ�ƾƿřźŰºƇ�ƁƺºƯ�Źŵ�ƱƹźŤºſĥƹźě�ƹ�ƱĥƹźŤſř
ƵŵźƧ�Ʈƿř���
��

ƾſŹźŝ�ƁƹŹ��
������ƁƺººƯ��ƢººǀƤŰţ�Ʋººƿř�Źŵ�ƂƿŚººƯŻō�ŵŹƺººƯ�šŚººƳřƺǀů��ƽŚººƷ

���������ƾºŞƿźƤţ�ƱŻƹ�Śºŝ�ŹŚŤƀƿƹ�ŵřĦƳ�Żř�ƵŵŚƯ�ƾƿřźŰƇîå��Ʋºſ�ƹ�ƭźºĭ�� �
è�Śţ�é�ƶƳŚų�Żř�ƶƧ�ŶƳŵƺŝ�ƶŤƠƷ��ƽ��źƴƷŚºŝ�ŶǀƸƃ�ƵŚĮƄƳřŵ�šŚƳřƺǀů�

�������ŶƳŶºƃ�ƽŹřŶºƸĮƳ�żǀƳ�żƧźƯ�ƱŚưƷ�Źŵ�ƹ�ƵŶƃ�ƶǀƸţ�ƱŚƯźƧ����ƽŚºƯŵ
��ƎǀŰƯçtçç�ƶūŹŵ���ƽƾŤƳŚſ��ŵřźĭƹ���ƹ�ŢºŝŚŧ�ŻƹŹ�ƶƳŚŞƃ�ƩƺƏ�Źŵ�

�ƵŹƹŵ�ƾƏ��ƽ�ƽŹƺƳ�æç��ƹ�ƾƿŚƴºƃƹŹ�ŢƗŚſ�æç���ƾƨƿŹŚºţ�ŢƗŚºſ�
���������ǀŤųř�Źŵ�ŢƿŵƹŶŰƯ�ƱƹŶŝ�śō�ƹ�řŸƛ�ƹ�ŶƴŤƃřŵ�Źřźƣ�Ʊō�ŹŚ���Źřźƣ�ŚƷ

ŢƟźĭ����ƁƺƯ�ƪƧ�ŵřŶƘţ�����ƂƿŚƯŻō�Ʋƿř�ƽŚƷæê������ŹƺƏ�ƶŝ�ƹ�ŵƺŝ�źſ�
ŶƴŤƟźĭ�Źřźƣ�ƂƿŚƯŻō�ŵŹƺƯ�Ƶƹźĭ�ƶſ�Źŵ�ƾƟŵŚƈţ���

æ��������ƾƷŚĮƄººƿŚƯŻō�ŵŹřŶƳŚŤºſř�ƽřŸºƛ�ƹ�śō�Żř�ƶºƧ�ƩŚºƯźƳ�Ƶƹźºĭ
ŶƳŵźƧ�ƵŵŚƠŤſř���

Ï�����ƾŝźŬţ�ƵƹźĭÎ�������ƱřżǀƯ�Śŝ�żŞſ�ƽŚģ�ƶƧ�Ò�Î�ŶƇŹŵ���ƶºŝ����ƱřƺºƴƗ
ŶƳŵźƧ�ŢƟŚƿŹŵ�śō�ƖŞƴƯ�ŚƸƴţ���

è���ƾŝźŬţ�Ƶƹźĭ�ç�������ƱřżǀƯ�Śŝ�żŞſ�ƽŚģ�ƶƧ�ê�è�ŶƇŹŵ���ƶºŝ����ƱřƺºƴƗ
ŶƳŵźƧ�ŢƟŚƿŹŵ�śō�ƖŞƴƯ�ŚƸƴţ���

�����żŞſ�ƽŚģ�ƶǀƸţ�ƽřźŝê�æ�ŶƇŹŵ����ƱřżǀƯ�æê��īźŝ�ƭźĭ�����ƽŚºģ�ƽŚƷ
�����������������šŶºƯ�ƶºŝ�Ɓƺºū�śō�źºŤǀƫ�Ʀºƿ�ƽƹŚů�ƝźƓ�Ʀƿ�Źŵ�řŹ�żŞſ� �

æê�����īźŝ�žĜſ�ƹ�Ƶŵřŵ�Źřźƣ�ƶƤǀƣŵ���ƭŵ�ƹ�ƵŵźƧ�ũŹŚų�řŹ�ƽŚģ�ƽŚƷ
����ƖŞƴƯ�ŚƸƴţ�ƱřƺƴƗ�ƶŝ�ƵŵźƧ��������ƾºŝźŬţ�Ƶƹźĭ�ŽźŤſŵ�Źŵ�śō�æ���Źřźºƣ�

ŢƟźĭ��������żŞſ�ƽŚģ�ƶǀƸţ�ƽřźŝ�ƲǀƴĤưƷê�è��ŶºƇŹŵ����èê����Żř�ƭźºĭ�
īźŝ�������������������šŶºƯ�ƶºŝ�Ɓƺºū�śō�źºŤǀƫ�Ʀºƿ�Źŵ�řŹ�żŞºſ�ƽŚºģ�ƽŚºƷ� �
æê���īźŝ�ƹ�Ƶŵřŵ�Źřźƣ�ƶƤǀƣŵ����ƵŵźºƧ�ƭŵ�ƹ�ƵŵźƧ�ũŹŚų�řŹ�ƽŚģ�ƽŚƷ

���������������ƾºŝźŬţ�Ƶƹźºĭ�ŽźŤºſŵ�Źŵ�śō�ƖºŞƴƯ�ŚƸƴţ�ƱřƺƴƗ�ƶŝ�řŹç���Źřźºƣ�
ŢººƟźĭ��æë���ƹŹ�ƱŚººƿŚě�Źŵ�ŻÏÕ�Śººŝ�ƞººǀƠų�ƾººƃƺƸǀŝ�Żř�žººě�
CO2�ƁƺƯ�����īŹ�Żř�ƽźǀĮƳƺų�ƹ�ŶƳŶƃ�ƶƴǀţƺǀĭ�ŚƷ���Ʊŵźºĭ�ƽŚºƷ�

�Ŷƃ�ƭŚŬƳř���ƶƳƺưƳ�žĜſ�������Ʊō�ƭźºſ�ƹ�ƵŶƃ�ĥƺǀƠƿźŤƳŚſ�ŚƷ�����řŶºū�ŚºƷ
�����ƱƺƯŹƺƷ�ƂŬƴſ�ƱŚƯŻ�Śţ�ƹ�Ŷƿŵźĭ�������ƽŚºƯŵ�Źŵ�ŚºƷçå���ƶºūŹŵ���ƽ�
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ƾŤƳŚſ���Ŷƃ�ƽŹřŶƸĮƳ�ŵřźĭŶƳ�����ƱƺƯŹƺƷ�řżƿǇř�ƁƹŹ�Śŝ����ƽŚºƷLH��
FSH���źŤſĥƹźě�ƹ�ƱĥƹźŤſř��Ʊƹ�����ƽźºǀĭ�ƵŻřŶƳř��Ŷºƃ���ŢºǀƧ���ƽŚºƷ

����ƵŻřŶºƳř�ƽřźŝ�ƵŵŚƠŤſř�ŵŹƺƯ����ƱƺºƯŹƺƷ�ƽźºǀĭ����ƽŚºƷLH�ƹ�FSH�
������������ƱƹźŤºſĥƹźě�ƹ�ƱĥƹźŤºſř�ƱƺºƯŹƺƷ�ƹ�Ʊřźƿř�ŜƏ�ƲţŵŚě�ŢųŚſ

�����ŶºƳŵƺŝ�ƱŚºưƫō�ŶƴƿŚŝƺƳƺƯ�ŢųŚſ��Ƶŵřŵ����������Żř�ƵŶºƯō�Ţºſŵ�ƶºŝ�ƽŚºƷ
��ƱƺººƯŹƺƷ�ƱřżººǀƯ�ƂŬƴººſ��ƽŚººƷLHƹ�FSH�ƹ�ƱĥƹźŤººſř��

��Ƶƹźĭ�Źŵ�ƱƹźŤſĥƹźě����ŵŚƠŤſř�Śŝ�ƞƬŤŴƯ�ƽŚƷ��ƶƯŚƳźŝ�Żř�Ƶ��ƽ��ƽŹŚºƯō��
SPSS��ƱƺƯŻō�ƹ��ANOVA�����ƱƺºƯŻō�žºě�ƹ��Tukey���ŵŹƺºƯ

�����ƹ�ŶƴŤƟźĭ�Źřźƣ�ƾſŹźŝåê�åP≤�ƶŝ�����ƾºƴƘƯ�ŮƐºſ�ƱřƺƴƗ���Źŵ�ƽŹřŵ
��Ŷƃ�ƶŤƟźĭ�źƔƳ��Ƶŵřŵ�����šŹƺƇ�ƶŝ�ŚƷƲǀĮƳŚǀƯ�t��ŹŚǀƘƯ�ƝřźŰƳř��ƱŚºǀŝ

ƵŶƃ�ŶƳř���
 

ƶŤƟŚƿ�ŚƷ 

���������������ŹřŵƺưƳ�Źŵ�ƶƧ�ƂƿŚƯŻō�ƱŚƿŚě�Źŵ�ƱŶŝ�ƱŻƹ�ƲǀĮƳŚǀƯæ���ƱŚƄºƳ�
��ƵŶƃ�Ƶŵřŵ��������żŞºſ�ƽŚºģ�Ƶƹźĭ�Źŵ�ê�è��ŶºƇŹŵ��������ƹŵ�Śºŝ�ƶƀºƿŚƤƯ�Źŵ�

żŞſ�ƽŚģ�ƹ�ƩŚƯźƳ�Ƶƹźĭ�ê�æ�ŶƇŹŵƾƴƘƯ��ŵƺŝ�Źřŵ����
��

��
�ŹřŵƺưƳæ��ƱŶŝ�ƱŻƹ�ƲǀĮƳŚǀƯ�Ƶƹźĭ�Źŵ�ƾſŹźŝ�ŵŹƺƯ�ƽŚƷ���

*ƾƴƘƯ�ƝǈŤųř�ƵŶƴƷŵ�ƱŚƄƳ��ƽŹřŵ�åê�åP<�żŞſ�ƽŚģ�Ƶƹźĭ�ƹ�ƩŚƯźƳ�Ƶƹźĭ�Śŝ�ê�æŶƇŹŵ�Ţſř����
��

����ƱƺƯŹƺƷ�ŢƔƬƛ�ƲǀĮƳŚǀƯLH�ƱŚưƷ���Ƨ�ŹƺƏ����ŹřŵƺưƳ�Źŵ�ƶç��ƱŚƄƳ�
���������������Ƶƹźºĭ�Śŝ�ƶƀƿŚƤƯ�Źŵ�żŞſ�ƽŚģ�Ƶƹźĭ�ƹŵ�źƷ�Źŵ��Ţſř�ƵŶƃ�Ƶŵřŵ

��ƾƴƘƯ�ƂƷŚƧ�ƩŚƯźƳ�����ŵřŵ�ƱŚƄºƳ�řŹ�ƽŹřŵ��ååæ�åP<������Ƶƹźºĭ�ŚºƯř��
�żŞſ�ƽŚģê�è�ŶƇŹŵ�żŞſ�ƽŚģ�Ƶƹźĭ�Śŝ�ê�æ�ŶƇŹŵ��ƝǈŤųř��

��
��
��

ƾƴƘƯ����ŵřŶƳ�ƱŚƄƳ�řŹ�ƽŹřŵ��ƱŚưƷ������ŹřŵƺưƳ�Źŵ�ƶƧ�ŹƺƏè���Ƶŵřŵ�ƱŚƄƳ�
����ƺƷ�ŢƔƬƛ�ƲǀĮƳŚǀƯ�Ţſř�ƵŶƃ��ƱƺƯŹFSH�Ƶƹźĭ�����żŞſ�ƽŚģ�ƽŚƷ

ê�æ�ŶƇŹŵ���ƹ�ê�è�ŶƇŹŵ�����ƝǈŤºųř�ƩŚºƯźƳ�Ƶƹźºĭ�Śºŝ�ƶƀƿŚƤƯ�Źŵ�
ƾƴƘƯ�ŵřŶƳ�ƱŚƄƳ�řŹ�ƽŹřŵ���

��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
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��

��
�ŹřŵƺưƳç���ƾƯźſ�ŢƔƬƛ�ƲǀĮƳŚǀƯLHƵƹźĭ�Źŵ��ƾſŹźŝ�ŵŹƺƯ�ƽŚƷ��

***ƵŶƴƷŵ�ƱŚƄƳ�ƽƾƴƘƯ�ƝǈŤųř��ƽŹřŵ�ååæ�åP<Ţſř�ƩŚƯźƳ�Ƶƹźĭ�Śŝ���
 

��
�ŹřŵƺưƳè��ŚǀƯ�ƾƯźſ�ŢƔƬƛ�ƲǀĮƳFSHƵƹźĭ�Źŵ��ƾſŹźŝ�ŵŹƺƯ�ƽŚƷ��

��

���ŹřŵƺưƳ�ƢŞƏé����ƽŚģ�Ƶƹźĭ�Źŵ�ƱĥƹźŤſř�ƱƺƯŹƺƷ�ŢƔƬƛ�ƲǀĮƳŚǀƯ�
��żŞſê�è�ŶƇŹŵ����������ƾºƴƘƯ�ƝǈŤºųř�ƩŚƯźƳ�Ƶƹźĭ�Śŝ�ƶƀƿŚƤƯ�Źŵ���ƽŹřŵ

��ŵřŵ�ƱŚƄƳ�řŹ��åê�åP<��������żŞſ�ƽŚģ�Ƶƹźĭ�Ʋǀŝ�ŚƯřê�è�ŶºƇŹŵ���Śºŝ�
����żŞſ�ƽŚģ�Ƶƹźĭê�æ�ŶƇŹŵ����ƾºƴƘƯ�ƝǈŤųř������ŵřŶºƳ�ƱŚƄºƳ�Źřŵ���Śºŝ�

����ŹřŵƺưƳ�ƶŝ�ƶūƺţê����������Źŵ�ƱƹźŤºſĥƹźě�ƱƺºƯŹƺƷ�ŢºƔƬƛ�ƲǀĮƳŚºǀƯ�
����źƿŵŚººƤƯ�Śººŝ�żŞººſ�ƽŚººģ�ƵŶººƴƴƧ�ŢººƟŚƿŹŵ�Ƶƹźººĭê�æŶººƇŹŵ��� �

��ƹê�è�ŶƇŹŵ�������������ƾºƴƘƯ�ƂƿřżºƟř�ƩŚºƯźƳ�Ƶƹźºĭ�Śºŝ�ƶƀƿŚƤƯ�Źŵ���ƽŹřŵ� �
�ƶººŝ�Ŝººǀţźţ�ååæ�åP<�ƹ�åê�åP<��ŵřŵ�ƱŚƄººƳ�řŹ���ƲǀººƴĤưƷ
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������ƵŶºƴƴƧ�ŢºƟŚƿŹŵ�Ƶƹźºĭ�Źŵ�ƱƹźŤſĥƹźě�ŢƔƬƛ�ƲǀĮƳŚǀƯ�ƽ��ƽŚºģ�
��Ư�Śŝ�żŞſ��ŹřŶƤê�æ�ŶƇŹŵ����ƵŶºƴƴƧ�ŢºƟŚƿŹŵ�Ƶƹźºĭ�Śŝ�ƶƀƿŚƤƯ�Źŵ��ƽ�

�����ŹřŶƤƯ�Śŝ�żŞſ�ƽŚģê�è�ŶƇŹŵ���ƾƴƘƯ�ƝǈŤųř��ƽŹřŵ��ååæ�åP<��
ŵřŵ�ƱŚƄƳ�řŹ���

��

��
�ŹřŵƺưƳé��Ƶƹźĭ�Ʋǀŝ�ƱĥƹźŤſř�ƾƯźſ�ŢƔƬƛ�ƲǀĮƳŚǀƯ�ƾſŹźŝ�ŵŹƺƯ�ƽŚƷ��

*ƵŶƴƷŵ�ƱŚƄƳ��ƾƴƘƯ�ƝǈŤųř�ƽ�ƽŹřŵ�åê�åP<Ţſř�ƩŚƯźƳ�Ƶƹźĭ�Śŝ����
��

 
�ŹřŵƺưƳê���ƲǀĮƳŚǀƯƵƹźĭ�Źŵ�ƱƹźŤſĥƹźě�ƾƯźſ�ŢƔƬƛ�ƾſŹźŝ�ŵŹƺƯ�ƽŚƷ��

***ƵŶƴƷŵ�ƱŚƄƳ��ƾƴƘƯ�ƝǈŤųř�ƽ�ƽŹřŵ�ååæ�åP<�żŞſ�ƽŚģ�ƹ�ƩŚƯźƳ�Ƶƹźĭ�Śŝ�ê�æŶƇŹŵ�Ţſř����
*ƾƴƘƯ�ƝǈŤųř�ƵŶƴƷŵ�ƱŚƄƳ��ƽŹřŵ�åê�åP<Ţſř�ƩŚƯźƳ�Ƶƹźĭ�Śŝ����

��
��
��
��
��
��
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��
��

ŦŰŝ��
�����ƶƳƺĭ�ƽŚƷ ƾƷŚǀĭ ŶƳŹřŵ�ŵƺūƹ�ƽŵŚƿŻ ƶĩ ƶŝ ƪǀƫŵ řŹřŵ Ʊŵƺŝ 

ƾƿƹŹřŵ�ƅřƺų ŤƯżƿŚư ŶƴŤƀƷ ƹ Żř Ʊō�ŚƷ Źŵ ŜƏ ƾŤƴſ Żř źƿŵ 

�ƵŵŚƠŤºſř�ŻŚŝ �ƾºƯ��ƵŶºƃ �Ţºſř.�ƱřźĮƄºƷƹĦě� �ƽŵŚºƿŻ �Śºŝ �ƭŚºŬƳř 

ƂƿŚƯŻō�ŚƷ šŚƤǀƤŰţ�ƹ ƞƬŤŴƯ ƶŝ ƾſŹźŝ ƆƿŚƤƳ ƹ Ǝƿřźƃ źǀƛ 

ƾƘǀŞƏ ƶŤųřŵźě�ƱŶŝ ƹ ƾƘſ Źŵ ƆǀŴƄţ ƹ �ŵƺºŞƸŝ Ʊō��ŚºƷ �ƶºŝ 

Ĩưĩ ƾƿƹŹřŵ�ƱŚƷŚǀĭ ƶŤƃřŵ�ŶƳř.�����źǀŧŚºţ�ƾºſŹźŝ�ƢºǀƤŰţ�Ʋºƿř�Źŵ�
���źºŝ�żŞſ�ƽŚģ����ƱƺºƯŹƺƷ�ƱřżºǀƯ�����ƽŚºƷLH���FSH����ƹ�ƱĥƹźŤºſř��

Ţſř�ƶŤƟźĭ�šŹƺƇ�ƱƹźŤſĥƹźě���
������šřźǀǀƜţ�ƾſŹźŝ�Żř�ƪƇŚů�ŪƿŚŤƳFSH�������ƝǈŤºųř�ƶºƧ�ŵřŵ�ƱŚƄƳ�

ƾººƴƘƯ�Ƶƹźººĭ�Ʋǀººŝ�ƽŹřŵ�ŵŹřŶººƳ�ŵƺººūƹ�ƩŚººƯźƳ�ƹ�ƾººŝźŬţ�ƽŚººƷ��
Ƶƹźĭ����ŹřŶƤƯ�Śŝ�żŞſ�ƽŚģ�ƵŶƴƴƧ�ŢƟŚƿŹŵ�ƾŝźŬţ�ƽŚƷê�è�ŶºƇŹŵ��

������ƵŶƴƴƧ�ŢƟŚƿŹŵ�Ƶƹźĭ�ƹ�ƩŚƯźƳ�Ƶƹźĭ�Śŝ�į���ƽŚºģ�������ŹřŶºƤƯ�Śºŝ�żŞºſ�� �
ê�æ�ŶƇŹŵ������ƱřżºǀƯ�Źŵ�LH��������ƾºƴƘƯ�ƂƷŚºƧ�ƱŶºŝ�ƱŻƹ�ƹ����řŹ�ƽŹřŵ

�ŵřŵ�ƱŚƄƳ��Ƶƹźĭ����������źƿŵŚºƤƯ�Śŝ�żŞſ�ƽŚģ�ƵŶƴƴƧ�ŢƟŚƿŹŵ�ƾŝźŬţ�ƽŚƷ
ê�æ�ŶƇŹŵ����ƹ�ê�è�ŶºƇŹŵ���������ƂƷŚºƧ�ƩŚºƯźƳ�Ƶƹźºĭ�Śºŝ�ƶƀºƿŚƤƯ�Źŵ�

�ƾºƴƘƯ�ŵřŵ�ƱŚƄººƳ�řŹ�ƱĥƹźŤººſř�ŢººƔƬƛ�Źŵ�ƽŹřŵ��Ƶƹźººĭ�Źŵ��ƽŚººƷ
��ƵŶƴƴƧ�ŢƟŚƿŹŵ�ƾŝźŬţ��ƽ��������źƿŵŚºƤƯ�Śºŝ�żŞºſ�ƽŚºģ��ê�æ��ŶºƇŹŵ��ƹ�� �

ê�è�ŶƇŹŵ������������ƾºƴƘƯ�ƂƿřżºƟř�ƩŚºƯźƳ�Ƶƹźºĭ�Śŝ�ƶƀƿŚƤƯ�Źŵ����Źŵ�ƽŹřŵ
ŶƳŵřŵ�ƱŚƄƳ�ƱƹźŤſĥƹźě�ŢƔƬƛ���

�������ƁƺºƯ�ƱŶºŝ�ƱŻƹ��ƾſŹźŝ�Ʋƿř�Źŵ���������ƵŶºƴƴƧ�ŢºƟŚƿŹŵ�Ƶƹźºĭ�ƽŚºƷ� �
�����ŹřŶƤƯ�Śŝ�żŞſ�ƽŚģê�è�ŶƇŹŵ���ƾƴƘƯ�ƂƷŚƧ�������Ƶƹźºĭ�ƶŝ�ŢŞƀƳ�Źřŵ

����������ŹřŶƤƯ�Śŝ�żŞſ�ƽŚģ�ƵŶƴƴƧ�ŢƟŚƿŹŵ�Ƶƹźĭ�ƹ�ƩŚƯźƳê�æ��ŶºƇŹŵ���řŹ�
řŵ�ƱŚƄººƳŵ��EGCG���ƮƿżººƳō�ŢººǀƫŚƘƟ�ŹŚººƸƯ�Śººŝ�żŞººſ�ƽŚººģ�� �

Catechol-O-Methyl Transferase (COMT)�źººŝ�
��ƾƯ�źǀŧŚţ�ƱŶŝ�ŵŹřŸĭ��æíƹ�æì�������ƶºƧ�Ţºſř�Ƶŵřŵ�ƱŚƄºƳ�šŚƤǀƤŰţ

�ƾěř�ŹƺƳ�����������ƱƺǀſřŶǀƀºƧř�ƹ�ƾºƿřŻ�šŹřźºů�ƂƿřżºƟř�ŦºƗŚŝ�ƲƿźºƠƳ
ƾŝźģ��ƾƯ�ŚƷ�����������������ƮƿżºƳō�ŹŚºƸƯ�Śºŝ�ŵźºƨƬưƗ�Ʋºƿř�ŚºŬƴƿř�Źŵ�ƶºƧ�ŵƺƃ

COMT���Ǝſƺţ�EGCG����ƾºƯ�šŹƺºƇ���ŵźºǀĭ��æî�����ƲƿřźŝŚºƴŝ
����ƮƿżƳō�ŢǀƫŚƘƟ�ŹŚƸƯCOMT����Ǝºſƺţ�EGCG�����ƂƷŚºƧ�ŦºƗŚŝ�

ƾƯ�ƱŶŝ�ƱŻƹ�ŵƺƃ��ŚƿŚſƳŚ ƹ ƱřŹŚƨưƷ �çååå� ƾƤǀƤŰţ�Źŵ ƱŚƄƳ 

ŶƳŵřŵ ƁƺƯ�ƾƿŚƷ ƶƧ ƾưƿĥŹ �ƽƺŤŰƯç ��ŶºƇŹŵ�ƽŚºģ �żŞºſ �ƶºŝ 

šŶƯæë ƶŤƠƷ ƂƷŚƧ��ŶƴŤƃřŵ Źŵ ŹřŶƤƯ ƲǀŤĜƫ ��ƾƯźºſ �ŵƺºţƵ�ƽ 
ƾŝźģ ƹ ƱŻƹ řŹ ƶŝźŬţ �ƵŵźºƧ��ŶºƳř��çå���ĤưƷ���ƾºƤǀƤŰţ�Źŵ�Ʋǀºƴ
źǀŧŚţ ƝźƈƯ í ƶŤƠƷ ƵŹŚƈƗ�ƽ ƽŚģ żŞſ řŹ źŝ ƂƷŚĩ ƾƣŚģ ƹ 

ƽŚƷźǀƀƯ ƽżǀƫƺĜǀƫ Źŵ ƁƺƯ�ƽŚƷ ƽřŹřŵ ƮƿĥŹ śźģźě ƾſŹźŝ 

�Ŷƃ ŪƿŚŤƳ ƱŚƄƳ ŵřŵ ƶĩ ƝźƈƯ ƶƳřŻƹŹ éåå ƾƬǀƯ��ƭźºĭ Źŵ �źºƷ 

ƭźĭƺƬǀĩ ƱŻƹ ƱŶŝ ƵŹŚƈƗ�ƽ ƽŚģ żŞſ ŦƗŚŝ ƂƷŚĩ ƱŻƹ ƱŶŝ 

ƹ ƂƷŚĩ ŢƟŚŝ ƾŝźģ ƹ ŵƺŞƸŝ �ƽŚƷźǀƀºƯ �ºĜǀƫƽżǀƫƺ ��ŵŵźºĭ�ƾºƯ�
�çæ����������������żŞºſ�ƽŚºģ�ƽǇŚºŝ�ƱřżǀƯ�Źŵ�ƾţřźǀǀƜţ�Ʋǀƴģ��ƩŚů�Ʋƿř�Śŝ�

ŵŹřŵ�ƾƳřƺŴưƷ�żǀƳ�ŚƯ�ƾſŹźŝ�Śŝ�ƶƧ�ƵŶƃ�ƵŶƷŚƄƯ����
šŚƘƫŚƐƯ ƱŚƄƳ ƾƯ�ŶƷŵ Źŵ żŤƴſ ƩƺƿŵřźŤſř ŻŚţŚƯƹŹō��ƱřŹřŶƳŚŤƀě 

Ĩƿ �ƮƿżºƳō �ƽŹƹźºƋ �ƽřźºŝ �Ŷºǀƫƺţ �ƩƺƿŵřźŤºſř Źŵ �ƩƺƬºſ���ƽŚºƷ
ƽřŻƺƫƺƳřźĭ ƱřŶưŴţ Ţſř� Ʋƿř �ƮƿżƳō ōƱĥƹŹŶƳ řŹ ƶŝ ��ƱĥƹźŤºſř

ƪƿŶŞţ ƾƯ�Ŷƴĩ.ŵŹřŵ�ŵƺūƹ�żŞſ�ƽŚģ�Źŵ�ƶƧ�ŚƷŶǀŗƺƳƹǈƟ� �Ŷºǀƫƺţ 

ŻŚţŚƯƹŹō řŹ ƩƺƬſ�Źŵ�ƽŚƷ řŻƺƫƺƳřźĭ ƶŝ šŹƺƇ ƶŤƀŝřƹ �ƶºŝ Żƹŵ 

ŹŚƸƯ ƾƯ�Ŷƴƴĩ��çç�������Ǝºſƺţ�ƶºƧ�ƾºƤǀƤŰţ�Źŵ�ƺŗŚºĩ��ƱřŹŚºƨưƷ�ƹ�
�çååå���Ŷººƃ�ƭŚººŬƳřEGCG�ŦººƗŚŝ�żŞººſ�ƽŚººģ�Źŵ�ŵƺººūƺƯ�

��ƂƷŚƧ17â-estradiol��ƮƸƯ�ƶƧ����Źŵ��Ţſř�ƱŶŝ�ƱĥƹźŤſř�Ʋƿźţ
ƁƺƯ���Ŷƃ�ƵŵŚƯ�ƽŚƷ������������ƱŚƄºƳ�ƾºſŹźŝ�Ʋºƿř�Źŵ�ƱŚºƤƤŰƯ�ƲǀƴĤưƷ

���ƶƧ�ŶƳŵřŵEGCG�����������ƱŻƹ�ƂƷŚºƧ�ŦºƗŚŝ�ƱŻƹ�ƂƷŚºƧ�źŝ�ƵƹǈƗ�
ƭřŶƳř��������ƱřŶưŴţ�ƹ�ƮůŹ�ŶƴƳŚƯ�ƱĥƹźŤſř�ƶŝ�ŽŚƀů�ƽŚƷ���Ŷƃ�żǀƳ�ŚƷ��

�������Żř�žě�ƵŶƃ�ƭŚŬƳř�ƂƿŚƯŻō�Źŵì�����Śŝ�ŹŚưǀţ�ŻƹŹ�EGCG���ŦºƗŚŝ�
�ƂƷŚƧLHŶƃ���çè��ŪƿŚŤƳ�Śŝ�ƶƧ��ŚƯżǀƳ�Ţſř�ŹŚĭŻŚſ�� �ƲƿřźŝŚƴŝ

������źǀŧŚţ�źŧř�Źŵ�ƱĥƹźŤſř�ƂƷŚƧEGCG��ŚƷŶǀŗƺƳƹǈƟ�ƹ�į��ŵƺūƺƯ�
ƩƺƬſ�źŝ�żŞſ�ƽŚģ�Źŵ��řŻƺƫƺƳřźĭ�ƽŚƷŶƃŚŝ�ƾƯ�  

�������������ŢºƔƬƛ�źºŝ�żŞſ�ƽŚģ�źǀŧŚţ�ƵŹŚŝŹŵ�ƂƷƹĦě�Ʋƿř�Żř�ƪƇŚů�ŪƿŚŤƳ
ƱƺƯŹƺƷ���ƽŚƷFSH���ƹ�LH���������źŝ�żŞſ�ƽŚģ�źŧř�ƶŝ�ƍƺŝźƯ�ŪƿŚŤƳ�Śŝ��

������ţ�źƳ�ƁƺƯ�Źŵ�ƽŻŚſ�ƭźĜſř�ƽƹŹ�����Ţºſř�šƹŚºƠŤƯ�ƽŵƹŶů�Ś���Źŵ
�����ƁƺƯ�ƽƹŹ�źŝ�ƵŶƃ�ƭŚŬƳř�ƢǀƤŰţ����������ƽƹŹ�źºŝ�żŞºſ�ƽŚºģ��źƳ�ƽŚƷ
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FSH����������������ƁƺºƯ�ƽƹŹ�źºŝ�ŚºƯ�ƾºſŹźŝ�Śºŝ�ƶºƧ�ƶŤºƃřŶƳ�źǀŧŚţ���ƽŚºƷ� �
������ŮƐſ�ƾƫƹ�ŵŹřŵ�ŢƤŝŚƐƯ�ƵŵŚƯLH������ƾºƴƘƯ�ŮƐºſ�Źŵ�řŹ����Źŵ�ƽŹřŵ

ƁƺƯ���������������ŮƐºſ�ŚºƯ�ƢºǀƤŰţ�Źŵ�ƶƧ�ƾƫŚů�Źŵ�Ţſř�Ƶŵřŵ�ƂƿřżƟř�źƳ
LH��������żºƟř�źƏŚŴŝ�Ţſř�ƲƨưƯ�ƶƧ�ƶŤƟŚƿ�ƂƷŚƧ����ƱƹźŤºſĥƹźě�Ƃƿř

�������żǀƟƺĜǀƷ�ŹƺŰƯ�źŝ�ƾƨŝŶǀƟ�źǀŧŚţ�Śŝ�ƶƧ�ŶƃŚŝ������ƂƷŚºƧ�ŦºƗŚŝ�ŵŚƴĭ
LHŢſř�ƵŶƃ����

���������������ŦºƗŚŝ�ǇŚºŝ�ŚŤŞƀºƳ�Żƹŵ�Źŵ�żŞºſ�ƽŚģ�ƝźƈƯ�ƶƧ�ƵŶƃ�ƁŹřżĭ
�ƾƯ�ƁƺƯ�Źŵ�Ŷǀŗƹźǀţ�ƵŶƛ�ƱŶƃ�īŹżŝ�ƹ�ƮƀƿŶǀŗƹźǀţ�ƺĜǀƷ��ŵƺºƃ�

�çé�����ƱƺººƯŹƺƷ�ƂƷŚººƧ�ƹ�Ŷººǀŗƹźǀţ�ŵźººƨƬưƗ�Źŵ�źººǀǀƜţ��ƽŚººƷ
���ŢǀſŚƀů�ƂƷŚƧ�ŦƗŚŝ�ƽŶǀŗƹźǀţ��ƩƺƬºſ�������Źŵ�ƝƹźţƺºŘţƺƫ�ƽŚºƷ

�����Ůƃźţ�ƶŝ�ŢŞƀƳ�żǀƟƺĜǀƷGnRH��ƾºƯ���ŵŵźºĭ��çê�������ƵŶºƃ�ƱŚºǀŝ
���ƶƧ�ŢſřFSH����Ɲǈųźºŝ��LH���ƶºŝ�ŚºƸƴţ�����ƽŚƷŶǀŗƹźŤºſř�ƶƬǀºſƹ

��ƾưƳ�ƮǀƔƴţ�ƽŵŚƴĭ���������ƲǀŘţƹźºě�Żř�ƶºƧ�ƾƿŚºƷŹƺŤƧŚƟ�ƶƨƬŝ�ŵƺƃ���ƽŚºƷ
ƩƺƬſ������������ŢºŰţ�řŹ�ƱƺºƯŹƺƷ�Ʋƿř�ŢƔƬƛ�żǀƳ�ŶƴŤƀƷ�řŻƺƫƺƳřźĭ�ƽŚƷ

���ƾºƯ�Źřźºƣ�źǀŧŚºţ���ŵřŻō�ŦºƗŚŝ�ƹ�ŶºƴƷŵ��ƽŻŚºſ�FSH�żǀƟƺººĜǀƷ�Żř�
ƾƯ�ŶƳƺƃ��çë��������������ƹŵ�ƾºưƿżƳō�ƂƴºƧřƹ�Ʀºƿ�ƾºƏ�Źŵ�ƱƹźŤſĥƹźě

ƶººƬůźƯ�ƾººƯ�ƶŤųŚººſ�ƩƹźŤƀººƬƧ�Żř�ƽř�ŵƺººƃ���ƪººųřŵ�Źŵ�ŢƀººŴƳ
������ƾƯ�ƪƿŶŞţ�ƱƺƫƺƳ�ƶƴĭƹźě�ƶŝ�ƩƹźŤƀƬƧ��ƽŹŶƴƧƺŤǀƯ����ƮƿżƳō�ƶƧ�ŵƺƃ

��ƭƹźƧƺŤǀſP450�����������Ʋºƿř��ƩƹźŤƀºƬƧ�ƾŞƳŚºū�ƵźºǀŬƳŻ�ƵŶºƴƴƧřŶū�
���ƾƯ�żǀƫŚţŚƧ�řŹ�ƂƴƧřƹ�ŶƴƧ����ƺƳ�ƶºƴĭźě�������ƥźºţ�řŹ�ƽŹŶºƴƧƺŤǀƯ��Ʊƺºƫ

ƾººƯ����ƮƿżººƳō�Ǝººſƺţ�ƾưººſǈěƹŶƳō�ƶƨŞººƃ�Źŵ�ƹ�ŶººƴƧè���ŚººŤŝ
�ŶǀŗƹźŤſř�ƾƀƧƹŹŶǀƷ�����ƾƯ�ƪƿŶŞţ�ƱƹźŤſĥƹźě�ƶŝ�ŻŚƳĥƹŹŶǀƷ�ŵƺƃ��

��ƾưƳ�Ƶźǀųŷ�ƱƹźŤſĥƹźě������������ŹŚƄºŤƳř�ŶºƴƿōźƟ�ƢºƿźƏ�Żř�ƶºƨƬŝ��ŵŵźºĭ
��ƾƯ�ŵřŻō�ƶƬƇŚƟǈŝ�ŵƺƃ������������ƽŻŚºſ�ŵřŻō�źŝ�żŞſ�ƽŚģ�źŧř�ƶŝ�ƶūƺţ�Śŝ

ƾŝźģ����źģ�ƽŚƷŹŚŞƳř�Żř�ŚƷ�������ƭƹźƧƺŤǀſ�ǇŚưŤůř�źưƧ�ƹ�Ʈƨƃ�ƪŨƯ�ƾŝ
P450��ƾƯ�ƱŶŝ����������ƱƹźŤºſĥƹźě�ƶŝ�řŹ�ƩƹźŤƀƬƧ�ƽŵŚƿŻ�ŹřŶƤƯ�ŶƳřƺţ

��������ƾƴƘƯ�ƂƿřżƟř�ŦƗŚŝ�ƢƿźƏ�Ʋƿř�ƶŝ�ƹ�ŶƴƧ�ƪƿŶŞţ����ƱƹźŤºſĥƹźě�Źřŵ
ŵƺƃ�����������������ƽźŤƄºǀŝ�šŚºƘƫŚƐƯ�ƶºŝ�ŻŚºǀƳ�ƅƺƈºų�Ʋºƿř�Źŵ�Ŷƴģ�źƷ� �
Ţſř��çì����

��
ƶŬǀŤƳ�ƽźǀĭ��
��������ƶŤƟŚƿ�ƶŝ�ƶūƺţ�Śŝ�����żŞſ�ƽŚģ��ƂƷƹĦě�Ʋƿř�ƽŚƷ�ƱƺƯŹƺƷ����ƽŚºƷ
LH������ƾƴƘƯ�ŹƺƏ�ƶŝ�řŹ�ƱĥƹźŤſř�ƹ���������źºŝ�ƹ�Ƶŵřŵ�ƂƷŚƧ�ƽŹřŵFSH�
ƾŝ��Ţſř�źǀŧŚţ�������������ŵŚƸƴƄºǀě�ƱƹźŤºſĥƹźě�ŵŚºƿŻ�ƂƿřżºƟř�ƶŝ�ƶūƺţ�Śŝ
ƾƯ���������Ʋºƿř�źŝ�żŞſ�ƽŚģ�źǀŧŚţ�ƵƺŰƳ�ƽƹŹ�źŝ�ƽźŤƄǀŝ�šŚƘƫŚƐƯ�ŵƺƃ

ŵźǀĭ�šŹƺƇ�ƱƺƯŹƺƷ���
��

References 

1- Zhen, Y.S, Tea bioactivity and 

therapeuticpotential, In: Tylor, F, (Ed.). 

HerbalMedicine. Kingstone, London �� 2004a; 

830p, 23-38. 

2- Schramm L. Going green. The role of the green 

tea component EGCG in chemoprevention. J 

Carcinogene Mutagene. 2013; 4:1-6.  

3- Sung H, Nah J, Chum S, et al. Invivo 

antioxidant effect of greentea. Eur J Clin Nut. 

2000; 54: 527-29. 

4- Tsuneki H, Ishizuka M, Terasawa M,  

Sasaoka T, Kimura I. Effect of green tea on 

bloodglucose levels and serum proteomic patterns 

in diabetic mice and on glucose metabolism in 

healthyhumans. BMC Pharmacol. 2004; 4:  

18-28. 

5- Sai K, Kai S, Umemora T, et al. Protective 

effect of green tea on hepatotoxicity,oxidative 

DNA damage and cell proliferation in therat liver 

induced by repeat oral administration of 2- 

nitropropane. Food Chem Toxicol. 1998; 36: 

1043-51. 

6- Fujiki H, Suganuma M, Matsuyama S, 

Miyazaki K. Cancer prevention with greentea 

polyphenols for the general population and 

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

�ƽŶƃźƯ�ƶŰǀƬƯƱřŹŚƨưƷ�ƹ���
 

ƶƬŬƯ��ƽƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƵŹ��ƽÏÑ��ƵŹŚưƃ�ƽ�ÎÍÏ��ŢƄƸŞƿŵŹř�ƹ�ƲƿŵŹƹźƟ�ÎÐÖÒ��

75 

forpatients following cancer treatment. Curr 

Cancer Ther Rev. 2005; 1: 109-14. 

7- Zhang M, Binns CW, Lee AH. Tea 

consumption and ovarian cancer risk: Acas 

control study in China, Cancer Epidemiol 

Biomarkers Prev. 2002; 11: 713. 

8- Ahh WS, Huh SW, Bae SM, et al. A major 

constituent of green tea, EGCG, inhibits the 

growth of a human cervical cancer cell line, 

CaSKi cells, through apoptosis, G(1) arrest, and 

regulation of gene expression. DNA Cell Biol. 

2003; 22: 217. 

9- Adhani VM, Ahmad N, Mukhtar H. Molecular 

targets for green tea in prostate cancer prevention. 

J Nutr. 2000; 133: 2417S. 

10- Massuda M, Suzui M, Lim JT, Deguchi A, 

Soh JW, Weistein IB. Epigallocatechin-3-gallete 

decreases VEGF production in head and neck and 

breast carcinoma cells by inhibiting EGFR-related 

pathways of signal transduction. J Exp Ther 

Oncol. 2002; 2: 350-9. 

11- Takada M, Nakamura Y, Koizumi T, et al. 

Suppression of human pancreatic carcinoma cell 

growth and invasion by epigsllocatchin-3-gallate. 

Pancreas. 2002; 25: 45-8. 

12- Samman S, Sandstrom B, Toft MB, Bukhave 

K, Jensen M, Sorensen SS, et al. Green tea or 

rosemary extract added to foods reduces 

nonheme-iron absorption. Am J Clin Nutr 2001; 

73: 607-12. 

13- Hiipakka RA, Zhang Z, Wei D, Qing D,  

Liao S. Structure-activity relationship for 

inhibition of human 5á-reductases by 

polyphenols. Biochem pharmacol. 2002; 63; 

1165-76. 

14- Satoh K, Sakamoto Y, Ogata A, Nagai F, 

Mikuriya H, Numazawa M, et al. Inhibition of 

aromatase activity by green tea extract catechins 

and their endocrinilogical effects of oral 

administration on rat. Food Chem Tocicol. 2002; 

40: 925-33. 

15- Longcope C. The male and female 

reproductive systems in hypothyroidism, in 

Werner and Ingbar�s The Thyroid, 8th ed, edited 

by L E Braverman & R D Utiger (Lippincott, 

Williams & Wilkins Philadelphia). 2000; 824. 

16- Mehanaa EE, Abdel Raheim M, Mekib A, 

Fazili KM. Ameliorated effects of green tea 

extract on lead induced liver toxicity in rats. 

Expert Toxicol Pathol. 2012; 64: 291-295. 

17- Chantre P, Lairon D. Recent findings of green 

tea extract AR25 (Exolise) and its activity for the 

treatment of obesity. Phytomed. 2002; 9: 3-6. 

18- Dulli AG, Duret C, Rohrer D, et al. Efficacy 

of a green tea extract rich in catechins 

polyphenols and caffeine in increasing 24 hr 

energy expenditure and fat humans. Am J Clin 

Nutr. 1999; 70: 1040-5. 

19- Dulli AG, Seydoux J, Grardier L, Chantre P, 

Vandermander J. Green tea and thermogenesis: 

Interactions between catechins-polyphenols 

caffeine and sympathetic activity. Int J Obes Relat 

Metab Disord. 2000; 24: 252-58. 

20- Sayana K, Zheng LS, Oguni, I. Effects of 

green tea on growth, food utilization and lipid 

metabolism in mice. In Vivo. 2000; 14: 481-84. 

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

ƱĥƹźŤſř�ƾƯźſ�ŢƔƬƛ�źŝ�żŞſ�ƽŚģ�źǀŧŚţ�� 

 

ƶƬŬƯ�ƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƵŹ��ƽÏÑ��ƵŹŚưƃ�ƽ�ÎÍÏ��ŢƄƸŞƿŵŹř�ƹ�ƲƿŵŹƹźƟ�ÎÐÖÒ��

76 

21- Cunha CA, Lira FL, Rosa Neto JC, et al. 

Green tea extract supplementation induces the 

lipolytic pathway, attenuates obesity, and reduces 

low-grade inflammation in mice fed a highfat diet. 

Mediators Inflamm. 2013; 635470. 

22- Zhao E, Mu Q. Phytoestrogen biological 

actions on mammalian reproductive system and 

cancer growth. Sci Pharm. 2011; 79: 1-20. 

23- Kao YH, Hiipakka RA, Liao S. Modulation of 

endocrine systems and food intake by green tea 

epigallocatechin gallate. Endocrinology. 2000; 

141: 980-7. 

24- Chandra AK, De N, Roy Choudhury S. Effect 

of unfractionated green and black tea extracts on 

thyroid physiology. Human Exp Toxicol. 2011; 

30: 884-90. 

25- Krüger TH, Haake P, Hartmann U, 

Schedlowski M, Exton MS. Orgasm-

inducedprolactin secretion: feedback control of 

sexualdrive? Neurosci Biobehav Rev. 2002; 26: 

31-44. 

26- Laurent P, Becker JA, Valverde O, et al.  

The prolactin releasing peptide antagonizes the 

opioid system through its receptor, GPR10.  

Nat Neurosci. 2005; 8: 1735-41. 2005; pp: 95-

102. 

27- Nagao T, Komine Y, Soga S, et al. Ingestion 

of a tea rich in catechins leads to areduction in 

body fat and malondialdehyde modified LDL in 

men. Am J Clin Nutr. 2005; 81: 122-29. 

 

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

�ƽŶƃźƯ�ƶŰǀƬƯƱřŹŚƨưƷ�ƹ���
 

ƶƬŬƯ��ƽƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƵŹ��ƽÏÑ��ƵŹŚưƃ�ƽ�ÎÍÏ��ŢƄƸŞƿŵŹř�ƹ�ƲƿŵŹƹźƟ�ÎÐÖÒ��

77 

The Effect of Green Tea on Serum Concentrations of Estrogen, Progesterone and 

Gonadotropins in Female Rats 

 

Morshedi M1, Khaleghi M1, Azarmi M1, Mohammadzadeh A1, Gol A1 
1Dept. of Biology, Faculty of Sciences- Shahid Bahonar University of Kerman, Kerman, Iran. 

 

Corresponding Author: Gol A, Dept. of Biology, Faculty of Sciences, Shahid Bahonar University of Kerman, 

Kerman, Iran. 

E-mail: agol@mail.uk.ac.ir 

Received: 28 Oct 2014      Accepted: 16 Dec 2014 
 

 

Background and Objective: Throughout the history, medicinal plants have established their roles as 

therapeutic and remedial agents. Green tea contains polyphenolic compounds including flavonoids and 

catechins alleged to exert biological effects. Taking advantage of Green tea effects on male sex hormones, 

the study was an attempt to assess its effects on female sex hormones and gonadotropins in rats. 

Materials and Methods: In this experimental study, 15 female Wistar rats were allocated to 3 groups of 5. 

Two groups received green tea1.5% and 3.5%, respectively as the only source of drink whilst the control 

group received only tap water. Blood samples were taken at the end of the 28th day and serum concentration 

of LH, FSH, estrogen, and progesterone was measured.  

Results: The results illustrated that serum LH and estrogen significantly decreased in groups receiving green 

tea compared to the control group (p<0.001, p<0.05, respectively). Serum FSH increased to a small extent, 

though not significantly. In the meantime, serum progesterone showed a significant increase in groups 

receiving green tea compared to the control group (p<0.001). 

Conclusion: Our study asserts that green tea decreases LH and estrogen and increases progesterone without 

any significant effect on FSH level. 
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