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ƶººƬŬƯ�ƽººưƬƗ�ƾººƄƷƹĦě��ƾĪºƃżě�ƭƺººƬƗ�ƵŚĮºƄƳřŵ�ƾƱŚººŬƳŻ� 

ƹŵ�ƵŹ�ƽ�ÏÏ��ƵŹŚưƃ�ƽ�ÖÒ���ŶƴƠſř�ƹ�ƲưƸŝÎÐÖÐ���šŚŰƠƇÒÖ�Śţ�ÓÓ 

 
�šřźŧřƵŹŚƈƗ�ƽ�ŝōƾ�ƬĪƫřƾĭ�ǀƷŚŝ�ƱŚǀ�źƸƬƳŻ�ǀƹ�ƱŚħźĩ�ƶƬŞƴſ��Źřŵ�źŝ�ŨĪţǀź�

ƫřǀſƹŹŶƳŵƺĮǀŢ�ŚƷƽ�żƜƯ�řźŰƇ�ƁƺƯƾƿ��
�źŤĩŵſǀƺƌţźƯ�ƲƀŰƯ�ŶƿƱŚÎ���źŤĩŵƀů�řźƷŻǀƴǀƱŚÏ��ůř�źŤĩŵƳŚŝźƣ�ŶưƾÐ��

ƺƳƿƵŶƴƀ�ƽƀƯ�ƺƩƹ����ŶƸƄƯĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵƾ�ŶƸƄƯ��żƧźƯ�ƤŰţǀĥƺƫƺĩŚƯŹŚƟ�šŚƤƿĭ�ĨǀƹŹřŵ�ƱŚƷŚƾƿ���ghorbania@mums.ac.ir��
ŹŵƿŢƟŚ��Î�Õ�ÖÏŸě�����ƿƁź��Ñ�Ò�ÖÐ��

��
ƨģǀ�ƵŶ��
ƯŻǀ��ƝŶƷ�ƹ�ƶƴ��ĭǀ��ƱŚƷŚŝǀźƸƬ���ƳŻǀ���ƹ�ƱŚƶƬŞƴſ�ƽ�ħźĩ��Źřŵ���Ťƴſ�ŜƏ�Źŵ�ƾ�řƿ��Ʊřźƶŝ�ƹƿƵĦ��ƺƬĮƸĩ�Źŵ�ƿ��ƺŝ�ƹ�ƶƿ��Ŷưůřź�Ư�ƵŵŚƠŤſřƾ��ŶƳƺºƃ���ƝŶºƷ�ř�ºƿ���ƶºƘƫŚƐƯ�Ʋ

ſŹźŝƾźŧř�šř�řƿ�ƲĭǀƷŚƱŚ�ŨĪţ�źŝǀƩƺƬſ�ź�ŚƷƽ�ƫřǀſƹŹŶƳŵƺĮǀŢ�żƜƯ�řźŰƇ�ƁƺƯƾƿ�Ţſř���
�ſŹźŝ�ƁƹŹƾ����Żř�ƵŵŚƠŤſř�Śŝ�ƳŚţř�ƺ��ƩÒÍ�ŶƇŹŵ��Żř��ĭǀ��ƱŚƷŚ��ŹƺĩŸƯƵŹŚƈƗ�ƽ�ŝōƾ�ƬĪƫřƾ�ųǀ��ƵŶƳŚƀƸţ�ºǀƶ��Ŷºƃ����ƩƺƬºſ��ŚºƷƽ�ƵŵŹ��ƽ�ƫřǀ�ºſƹŹŶƳŵƺĮǀŢ�żºƜƯ��

�OLN-ÖÐ��řźŝƽ�ÏÑ���ŢƗŚſ�Śŝ�ŢƔƬƛ�ŚƷƽ��ř�ƞƬŤŴƯƿ��ƲƵŹŚƈƗ�ŚƷ�ţǀ�ŶƳŶƃ�ŹŚư����žĜſŶƇŹŵ�ƩƺƬſ��ŚƷƽ��ƵŶºƳŻ���Śºŝ���ƁƹŹ�ůř�ºǀŚƽ���ƫƹŻřźŤţ�ĨºưƳ��ºǀ�ƭƺ
ŻŹřƿŝŚƾŶƃ�����
ƿƶŤƟŚ�ŚƷ��ƵŹŚƈƗ��ƽ�ŝǀ��ŢƔƬƛ�Źŵ�źƸƬ�ŚƷƽ�ÒÍ��ÎÍÍ��ÏÍÍ���ƹÑÍÍ�Ư�ǀ��Ư�Źŵ�ƭźĭƹźĪǀƬƾ�ƫ�ǀźŤ�ŶƇŹŵ�ƩƺƬſ���ŚºƷƽ��ƵŶºƳŻ����řŹ��ŻřÑtÎÍÍ���ƩƺƬºſ��ŚºƷƽ��ŶƷŚºƃ���
ƶŝ�ţźţǀƶŝ�Ŝ�ÑtÕÑ��ÓtÒÕ��ÍÍÎ�ÍP<���Ò�ÍtÓ��ÍÍÎ�ÍP<��ƹ�Ò�ÍtÑ��ŶƇŹŵ�ÍÍÎ�ÍP<��ŵřŵ�ƂƷŚĩ�ƵŹŚƈƗ��ƽħźĩ�ƶƬŞƴſ��Ƴ�ŹřŵǀŢƔƬƛ�Źŵ�ż�ŚƷƽ�
ÒÍ��ÎÍÍ��ÏÍÍ�ƹ�ÑÍÍƯ�ǀƯ�Źŵ�ƭźººĭƹźĪǀººƬƾ�ƫǀ���ƩƺƬººſ�ƂƷŚººĩ�ŦººƗŚŝ�źººŤ�ŚººƷƽ�ƵŶººƳŻ�ƶººŝ�ţźţººǀ�Ŝ�ŻřÑtÎÍÍ��ƶººŝÓtÕÎ��ÐtÓÑ��ÍÎ�ÍP<��� �
ÑtÓÎ��ÍÎ�ÍP<����ƹÏtÒÒ���ŶƇŹŵ�ÍÍÎ�ÍP<��Ŷƃ��ƴĤưƷ�ǀ��Ʋ�ƳŻ�ƵŹŚƈƗǀ��ŢƔƬƛ�Źŵ�ƱŚ�ŚƷƽ�ŝǀ���Żř�źŤƄÒÍ�Ư�ǀ��Ư�Źŵ�ƭźĭƹźĪǀƬƾ�ƫǀ�źŤ�ŶƇŹŵ�ƩƺƬºſ��ŚºƷƽ�

ŶƳŻƴƘƯ�ŹƺƏ�ƶŝ�řŹ�Ƶƾ�Źřŵƽŵřŵ�ƂƷŚĩ����
ŤƳǀĭ�ƶŬǀźƽ��ƵŹŚƈƗ�ƽŝ�ǀƳŻ��źƸƬǀƶƬŞƴſ�ƹ�ƱŚ�ƽħźĩ��ŨĪţ�ŹřŵǀƩƺƬſ�ź�ŚƷƽ�ƫřǀſƹŹŶƳŵƺĮǀŢřźŰƇ�ƁƺƯ�żƜƯ�ƾƿ�Ư�ƂƷŚĩ�řŹƾ�ŶƴƷŵ����

ĥřƹƱŚĭƬĩ�ǀŶƽ��ŝǀźƸƬ�ƳŻ�ǀƱŚ�Źřŵ�ħźĩ�ƶƬŞƴſ���ƫřǀſƹŹŶƳŵƺĮǀŢ�řźŰƇ�ƁƺƯ�ƾƿ����
��

ƶƯŶƤƯ��
�������ƺƬĮƸĩ�ƱŚŤſř�Źŵƿ��ƺŝ�ƹ�ƶƿ�ŝ�Ŷưůřźǀ���Żř�ƂÎÒÍ��ĭ�ƶƳƺĭ�ǀ��ƱŚºƷŚ
ƹŹřŵƾƿ�řźŝ�ƽ��ŝ�ƱŚƯŹŵ�ǀŹŚưƽ���Ư�ƵŵŚƠŤſř�ŚƷƾ�ŵƺƃ��ĭ�ǀƷŚ�ƹŹřŵ�ƱŚ�ƾºƿ�

ŝǀ�źƸƬ�ƳŻ�ǀ�ƹ�ƱŚ��ħźĩ�ƶƬŞƴſ��Źřŵ��ƫƹřǀƶƬ���ř�Źŵ�ƿ��ƱŚŤºſř�Ʋ�����ŹƺºƟƹ�ƶºŝ�
�ºƯ�ƵŵŚƠŤſřƾ��ŵƺºƃ��Î���ŝǀ��źºƸƬ�Dorema aucheri Boiss��� �
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ƄººƳƹźŝ�Źŵ�ƹǀŢ�ŚººƷƽººĮƴţ�ƹ�ƲƯżººƯ�ƾººƯ�ŹŚººĩ�ƶººŝ�žººƠƳ�ƾ�ŵƹŹ��
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Î���ƾƈƈŴţ�ƽřźŤƧŵ�ƽƺŬƄƳřŵƵŶĪƄƳřŵ��ƽĥƺƫƺĩŚƯŹŚƟ�ƽƾĪƃżě�ƶŤǀưƧ�ƹ��ƾƿƺŬƄƳřŵ�šŚƤǀƤŰţ�ƽ�ŶƸƄƯ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ���
Ï��ƾƈƈŴţ�ƽřźŤƧŵ�ƽƺŬƄƳřŵ �ƽĥƺƫƹŹƺƳ ƵŚĮƄƳřŵ ƭƺƬƗ ƾƨƃżě ƹ šŚƯŶų ƾŤƃřŶƸŝ�ŚƯŹŵƾƳ ƱŚŬƳŻ 

Ð�źŤĩŵ�ř��ƾĪƃżě�ƽĥƺƫƺƿżǀƟ�ƾƈƈŴţ�ƽ�ŹŚƿŵŚŤſřŶƸƄƯ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ��ƿĥƺƫƺĩŚƯŹŚƟ�šŚƤǀƤŰţ�żĩźƯĨƾƿƹŹřŵ�ƱŚƷŚǀĭ���
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��šřźŧřƶƬŞƴſ�ƹ�ƱŚǀƳŻ��źƸƬǀŝ�źŝ�ŢǀſƹŹŶƳŵƺĮǀƫř 

 

ƶƬŬƯ�ƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƵŹ��ƽÏÏ��ƵŹŚưƃ��ƽÖÒ���ŶƴƠſř�ƹ�ƲưƸŝÎÐÖÐ 

ÓÍ

���Ʊƺų�ŹŚƄƟ��ƹ��ţ�šǇǈŤųř�ƱŚƯŹŵǀƹźǀƿŶƽ����Ţºſř�źŧƺºƯ��Ð��ƹÏ���
��ŝźŬţ�šŚƘƫŚƐƯ�Źŵƾ�ƹŹ�ƽ�ƁƺƯ��ŚƷƽ�řźŰƇ�ƾƿ��Ƶŵřŵ�ƱŚƄƳ����ƶĩ�ŶƳř

�ř�ƝźƈƯƿ�ĭ�Ʋǀ���Ţĩǈě�ƂƷŚĩ�Śŝ�ƵŚ���řżƟř�ƹ�ŚƷƿ��ºſƺƳƺƯ�ƂǀŢ��ŚºƷƽ�
Ƴ�ƹ�ƱƺųǀřżƟř�żƿƫƺţ�Ƃǀ�Ţſř�ƵřźưƷ�ƭźĜſř�Ŷ�Ò�ƹÑ����

ƳŻººǀ�ƱŚ(Trachyspermum copticum)ĭ�ººǀƷŚƾ�Ţººſř�
ƠƬƗƾ������ƶƣŚſ�Śŝ�źƐƘƯ�ƹ�ħźĩ�ƱƹŶŝ���į���ƶŤƃřźƟř������Ʊō�ƕŚºƠţŹř�ƶĩ��ƶºŝ
ÏÍ�ƫř�ƾ�ÒÍ�ŤƳŚſ�ƾ��Ư�źŤƯƾ���ŶſŹ�Ó���ųźŝƾ��Żř�ƮƸƯ�źţƿĩźţ�Ʋǀ�šŚºŞ�

ŚſŚƴƃƾƿ���ř�Źŵ�ƵŶƃ�ƿ�ĭ�Ʋǀ���Żř�ŶºƴţŹŚŞƗ�ƵŚ�ţǀ�Ʃƺºư���ºſ�ǀƲư�ƹ����ŚºƯŚĭ�
ƴěźţǀ��Ʋ��ƶĩ��ŵƹŶůÖÕ���ŶƇŹŵ���Żř�ĭ�žƳŚſřǀ��ĪƄţ�řŹ�ƵŚǀ�Ư�ƪƾ��ŶºƴƷŵ�
�Ô�����Żř�ĭǀ��ƵŚƳŻǀ��ƱŚƶŝ��ĩřŹƺų�šŹƺƇƾ�ƶŝ��������ŶºƋ��ŵŹŵ�ŶºƋ�ƱřƺºƴƗ

���ƕƺºƸţ�ŶƋ��Ʈſō���ƎºƬų�����ƶºŝ�ƹ�Źƹō����ƘºƋƺƯ�šŹƺºƇƾ���ƱŚºƯŹŵ�Źŵ�
ŚƷŵŹŵƽţŚƯƹŹ�ǀưƀƾƵŵŚƠŤſř�Ư�ƾ�ŵƺƃ��Õ�ƹÓ�����
ƶƬŞƴſ�ƽƥźƧ��Źřŵ��Stachys pilifera Benth��ĭǀƷŚƾ�Ţſř�
ƶţƺŝ�řƽ��Śě��ºƿ���ƀºŝ�ƹ�ŚǀŹŚ�����řŹřŵ�ƶºƧ�źºƐƘƯ�ƽ����ƀºŝ�žƳŚºſř�ǀ��ŸºƟŚƳ�ŹŚ��

��źƐƘƯ�ƹ�ƵŶƴŞƀģ�Ţſř��řźŝƽ�ŹŚƈƗƵ�į�řƿ�ĭ�ƲǀƵŚ��ºƇŚųǀŢ���ŶºƋ�
ŹƺƯƺţƽ�ƯŶƋ��ǀŝƹźĪƾ�ƹ�ŤƳō�ƾ�ƀĩřǀƳřŶƾ���Ţſř�ƵŶƃ�ƁŹřżĭ��Ö���

���ưſ�šřźŧř�ƱƺƴĩŚţ�ŚƯřǀ�ƫƺƬſ�Ţƾ���ſŹźŝ�ŵŹƺƯ�Ʊō�ƾ�����ƶºŤƟźĮƳ�Źřźºƣ�
Ţſř��ƵŵŹ�į�ƫƺƬſ�ƾ�OLN-ÖÐ�řźŝ�ƽ�ƫƹř�ǀ������ƩŚºſ�Źŵ�ŹŚŝ�ƲÎÖÖÓ�
ƶººŝ��ƱřƺººƴƗººƿ��řźººŝ�ŜººſŚƴƯ�ƩŶººƯ�ĨƽƤŰţ�ººǀ�ŵŹƺººƯ�Źŵ�Ƣ
řƫǀſƹŹŶƳŵƺĮǀŢ��ƟźƘƯ�ŚƷƾ�Ŷƃ���ÎÍ���ţŹř�ŵżƳ�ƍŚŞƿ�ŝ�Ĩǀ��Ɲǈƛ�Ʋ
ƯǀººƬǀ�ƹ�ƲƩƺƬººſ�ŚººƷƽƬĭƹźĩŚƯ�ººǀƩŚ�Źŵ�ƀººŝǀŹŚƽ��Żř�šŚººƘƫŚƐƯ

�Ţſř�ƵŶƃ�ƆŴƄƯ�řŸƫ�ƹ�ƬƇř�ŵźĪƬưƗƾř�ƿ��ƩƺƬºſ�ƕƺºƳ�Ʋ��ŚºƷƽ�
Ƭĭǀ�ĪƄţ�Śǀ��ŹřŶƸĮƳ�ƹ�ƪƽ�Ư�ǀƬǀ�Ţſř�Ʋ��ÎÎ���ĪƄţ�ǀƯ�ƪǀ�ºƬǀ�Ʋ�ºƿ�Ĩ

�Ƭĩ�ŶƳƹŹǀŶƽ���ſ�ƪƯŚĪţ�Źŵ�ǀ�ŞƈƗ�ƮŤƀƾ�Ư�ƾ������ºưƸƯ�ƂºƤƳ�ƹ�ŶƃŚŝƾ�
��Ɵ�ŢƓŚƠů�ŹŵǀżƿĪƾ��ƃ�ƹ�ǀưǀŚƾƿ��Ʊƺƀºĩō�����ř�ƹ�ŚºƷ���ƀºƳŚŤě�ŹŚƄºŤƳǀ�ƪ

����ŵŹřŵ�ƵŶºƸƗ�źŝ�ƪưƗ��������Ư�Ɲǈºƛ�ƶºŝ�ƶƯŶºƇǀ�ºƬǀ��ƲŹŵ��ƀºŝ�ǀŹŚƽ��Żř�
ŝǀŹŚºººưƽ�ŚºººƷƽƬŰţ�ºººǀſ�ƵŶºººƳźŝ�ƪºººǀŞƈºººƗ�ƮŤƀƾ�ŶºººƴƳŚƯ�

ŤƫƺƯǀƪºººĜ�ŻƹźƬĪºººſřƿžŝ�ƹ�ǀŹŚºººưƽ�ŚºººƷƽŝŚºººƸŤƫř�ƾƯŵ�ǀƬǀƴºººǀ�ƶ
�Inflammatory Demyelinating Diseases����ƶŝŚƄºƯ

��ƴĤưƷ�ƹ�ƱōǀƲ�řżƫō�ƿ��źưŵƿ�Ư�ƵŶƾ�ŵƺƃ��ÎÐ��ƹÎÏ���řźŝŚƴŝƿ���ƲŵŹƵ�į�
Ƭſƫƺƾ�Ƭĭ�ǀ�żƜƯ�ƩŚ��řźŰƇ�ƁƺƯƾƿ��OLN-ÖÐ��ƶŝ����ƱřƺºƴƗ�ºƿ�Ĩ

�ƤŰţ�ƩŶƯǀƤţŚƾ�ŜſŚƴƯ��řźŝ�ƽ�ſŹźŝƾ��šřźºŧř��ƫŚºưŤůř�ƾ�ƹŹřŵ��ŚºƷ��
���ƹ�šřżƬƟŚſƿ�ĩźţ�źǀšŚŞ�źŝ��ƩƺƬſ��ŚƷƽ��Ư�ƵŶƳŻŚſ�ǀ�ºƬǀƲ���śƺƀºŰƯ

Ưƾ�ŵƺƃ��ÎÑ����ŚŬƳō�Żřİâ��ĭ�ƶĩ�ǀ�ŝ�ƱŚƷŚǀ��ƳŻ��źºƸƬ�ºǀ���ƹ�ƱŚ�ƶƬŞƴºſ�ƽ�
ƥźƧ�Źřŵ��ƶºŝ�����ºſƹ�ŹƺºƏǀƘƾ�����Ťƴºſ�ŜºƏ�Źŵ�ƾ���ƺƬĮƸĩ�ƱŚŤºſř�ºƿ��ƹ�ƶ
ƺŝƿŶưůřź��Ư�ƵŵŚƠŤſř�ƾ�����ƱƺƴĩŚţ�ƹ�ŵƺƃ�Ʒ�Źŵǀ��ƶºƘƫŚƐƯ�Ģ�řƽ���šřźºŧř�

�Ʊō�ƶŤſřƺųŚƳ�ŚƷ�ƩƺƬºſ�źŝ���ŚºƷƽſ��ºǀ�ŞƈºƗ�ƮŤƀƾ��ºſŹźŝƾ�ƄºƳ��ƵŶ
���ř�Żř�ƝŶƷ��Ţſřƿ��ſŹźŝ�ƶƘƫŚƐƯ�Ʋƾ��ƫŚưŤůř�šřźŧřƾ��ř�ƵŹŚƈƗ��ºƿ�Ʋ

ĭǀ�źŝ�ƱŚƷŚƫƺƬſ�ƵŵŹƾƬĭ�ǀżƜƯ�ƩŚ�řźŰƇ�ƁƺƯƾƿŢſř���
��

ſŹźŝ�ƁƹŹƾ��
�����řƿ�������ºƴţ�Ʊƹźºŝ�ƕƺƳ�Żř�ƶƘƫŚƐƯ�Ʋƾ������ºŰƯ�Źŵ�ƹ�Ţºſř�ǀ���ŢƄºĩ�Ǝ
ƫƺƬſƾŶƃ�ƭŚŬƳř�� 

Ƹţǀƶ�į�ƵŹŚƈƗ��ŚƷ��ĭǀ�ƳŻ�ƱŚƷŚǀ��ħźĩ�ƶƬŞƴſ��ƱŚ���ŝ�ƹ�Źřŵǀ����źƸºƃ�Żř�źƸƬ
ƿ�Ɩưū�ũƺſŚ�Źƹōƽ����ŚſŚƴƃ�Żř�žě�ƹ�ƾƿ�ĭ�ǀ��ĭ�Ǝſƺţ�ƵŚǀ����ŽŚƴºƃ�ƵŚ

�ŹŚŝźƷ�ƶƳƺưƳƿ�Ʊō�ƭƺ�ŚƷ���ƤŰţ�żĩźƯ�Źŵ�ǀ��ƹŹřŵ�ƭƺƬƗ�šŚƤƾƿ���ƱŚƸƠºƇř�
ŹřŶƸĮƳƽ�Ŷƃ����řƺƷ�ƭřŶƳřƾƿ�ĭ�ǀ����Śºſ�Źŵ�ŹƺĩŸƯ�ƱŚƷŚƿƶ�����ƹ�ĨƄºų�

ſōǀ�Ŷƃ�śŚ���ě�Żř�ſō�Źŵƺǀ���ƵŶƃ�śŚřƿ��Ʋĭǀ��ƱŚƷŚ��ų�ƁƹŹ�Śŝǀ�ƵŶƳŚƀ
ƵŹŚƈƗ�į�ŝō�ƾ�ƬĪƫřƾ�Ƹţ�ǀ�ŵźĭ�ƶƿŶ���ř�ƶŝƿ���ŹƺƔƴƯ�ƲÎÍÍ����Źŵƺºě�ƭźĭ�

ĭǀ���ƝźƓ�Źŵ�řŹ�ƵŚ�ŚƷƽ��Ź�ƅƺƈŴƯ�ƿ�������źºŝ�Źŵƺě�źŝřźŝ�ŢƄƷ�ƹ�ƶŤŴ
�ĩ�ŽŚſřǀ���ƩƺƳŚţř��ƭźĭƺƬÒÍŶƃ�ƶƟŚƋř�ŶƇŹŵ���ř�ºƿ���ƶºŝ�ƍƺºƬŴƯ�Ʋ
��šŶƯÔÏ�����ŚºƯŵ�Źŵ�ŢƗŚºſ�ƽ�ÐÔ��ºūŹŵ�ƶ���İŤƳŚºſ�į��ŵřźºĭ��ƹŹ�ƹƽ�
��ƱżưƷ��ŹřźƣƵŵřŵ�Ŷƃ����ƶŝ�ƵŹŚƈƗ�����ƐƤţ�ƵŚĮŤſŵ�Ǝſƺţ�ƵŶƯō�Ţſŵǀ�ź

ŵźĭ�ĨƄų�ǈų�ŹŵƿŶ��ÎÔ�ÎÒ����
��ƫƺƬºſ�ŢƄĩƾ��ƵŵŹ�į��ƫƺƬºſ�ƾ�OLN-ÖÐ�źų�ºƿŹřŶƽ����ƵŶºƃ�Żř

ƳřººǀŤƀǀ�ŹƺŤººſŚě�ƺŤººŰƯ�ŹŵǀŢƄººĩ�Ǝ�DMEM��Dulbeccos 

Modified Eagles Medium��ƹŚůƽ�ÎÍƴū�ƭźſ�ŶƇŹŵ�ǀ�Ʋ
ƹŚĭƽ���ƹ�ŤƳōƾ�ŝǀţƺǀ��Ĩ��ºƴěƾ��ºſǀƬǀ��ƲÎÍÍ����Ư�Źŵ�Ŷºůřƹ�ǀ�ºƬƾ�ƫǀ�ºŤ��ƹ�ź

ƯƺŤěźŤſřŚƿƀǀ��ƲÎÍÍ�Ư�ǀ��Ư�Źŵ�ƭźĭƹźĪǀƬƾ�ƫǀźŤ����ƹ��ŹƺţŚŝƺĪƳř�ƱƹŹŵ
�ŚƯŵ�Śŝƽ�ÐÔ�ūŹŵ�ƶ�į�İŤƳŚſ���ŵřźºĭ���ƹ�Ò���ŵ�ŶºƇŹŵƽ��ƀºĩřǀ���Ʋŝźºĩ�Ŷ
ŹřŶƸĮƳƽ�ŶƳŶƃ���žě�������ƩƺƬſ�Żř�ĨſǈƟ�źŤƀŝ�ƱŶƃ�źě�Żř���ŚºƷ����Śºŝ�

��źţ�Żř�ƵŵŚƠŤſřƿƀĜǀƲ�ƩƺƬſ��������Ƭě�ƶŝ�ƹ�řŶū�źŤƀŝ�Żř�ŚƷǀ���ŢƄºĩ�ŢÖÓ�
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�źŤĩŵ��Ŷǀſ�ƱŚƿƺƌţźƯ�ƲƀŰƯƱřŹŚƨưƷ�ƹ 

 

ƶƬŬƯ�Īƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾ�ƵŹ��ƽÏÏ��ƵŹŚưƃ��ƽÖÒ���ŶƴƠſř�ƹ�ƲưƸŝÎÐÖÐ 

ÓÎ

��ŶƳŶƃ�ƪƤŤƴƯ�ƶƳŚų��řźŝƽ�ſŹźŝ�ƾ��ř�źŧř�ƿ�ĭ�Ʋǀ��ŨĪţ�źŝ�ƱŚƷŚǀ�ƫƺƬſ�źƾ�
ŝ�ŰƯ�ƶǀ��Ʊō�ŢƄĩ�Ǝ��ŢƔƬƛ�ŚƷ�ŚƷƽ�ƠƬŤŴƯ�ƾ��ƵŹŚƈƗ�Żř��ŚƷƽ���ŵŹƺºƯ

����ƩƺƬſ�ƹ�Ŷƃ�ƶƟŚƋř�źƔƳ��ƶŝ�ŚƷ���šŶƯÏÑ������ŹƺţŚºŝƺĪƳř�ƱƹŹŵ�ŢƗŚºſ�
ŶƳŶƃ�Ƶŵřŵ�Źřźƣ����

Ƙţǀǀ��ƩƺƬſ�ŶƇŹŵ�Ʋ�ŚƷƽ�ƵŶƳŻ����Żř�žě��ÏÑ�����šŹƹŚºŬƯ�Żř�ŢƗŚſ�
ƩƺƬſ���ƵŹŚƈƗ�Śŝ�ŚƷ����ƩƺƬºſ�ŶƇŹŵ��ŚƷ��ŚºƷƽ����ƵŶºƳŻ��Śºŝ���ƁƹŹ�ůř�ºǀ�Ś

źŤţ�ĨººưƳƫƹŻřººǀ�ƭƺƘţǀººǀŶººƃ�Ʋ��ř�ƶººŝººƿŹƺººƔƴƯ�Ʋ�ƩƺººƬŰƯ� �
MTT��Ð-(Ñ�Ò- dimethylthiazol -Ï-yl)-Ï�Ò-Diphenyl tetrazolium ��Śŝ�

��ŢƔƬƛÒ�Ư�ǀƬƾ���Ư�Źŵ�ƭźĭǀƬƾ�ƫǀźŤ�Ƹţ�ǀ����ƹ�Ŷƃ�ƶÎÍ�Ư�ǀƫƹźĪǀ�źºŤ�Ʊō�Żř��
���źƷ�ƶŝƿ��ƶƳŚų�Żř�Ĩ�ŚƷƽƬě�ǀƬě�ƹ�ƶƟŚƋř�ŢƄĩ�Ţ�ºǀ�ƶºŝ�Ţ���šŶºƯÑ�

�����Ŷºƃ�Ƶŵřŵ�Źřźºƣ�ŹƺţŚŝƺĪƳř�ƱƹŹŵ�ŢƗŚſ����ƩƺºƬŰƯ�žĜºſƹŹ��ƾºƿ�
��ƶŤƃřŵźŝ��Ŷƃ��ĨƷŚģ�źƷ�ƶŝ�ƹÎÍÍƯ�ǀƫƹźĪǀ��ŵ�ƩƺºƬŰƯ�źºŤƽ�ŤƯ�ºǀ�ƪ

ŚƀĩƺƠƫƺſƿ���ƶƟŚƋř�ŶŵźĭƿŶ��Ưǀ��ŹƺƳ�śŸū�Ʊřżƽ����ºĮƳŹ�ƩƺºƬŰƯ�ƾ�
�������ũƺºƯ�ƩƺƏ�Źŵ�ƶƳŚų�źƷ�ƱƹŹŵÒÑÒ�ƺƳŚºƳ�źŤƯ�ºŝ�ƶ��ºſƹǀ��ƵŚĮŤºſŵ�ƶƬ

ELISA ReaderŶƃ�ŢŞŧ���řźŝƽưƏř�ǀ�Ƶŵřŵ�ŢŰºƇ�Żř�ƱŚƴ���ŚºƷ
ŚƯŻōƿ�ƶŝ�Ƃ���Śţ�ƶſ�šŹƺƇƾƿ��Ŷƃ�ƭŚŬƳř����ƩƺƬſ�ŵřŶƘţ��ŚºƷƽ���ƵŶºƳŻ�

ţǀ���ƵŶƄƳ�ŹŚưÎÍÍ������ƩƺƬſ�ŶƇŹŵ�ƹ�Ŷƃ�ƶŤƟźĭ�źƔƳ�Źŵ�ŶƇŹŵ���ŚºƷƽ�
ţǀƘţ�Ʊō�ƶŝ�ŢŞƀƳ�ƵŶƃ�ŹŚưǀǀ�ƲŵźĭƿŶ��ÏÍ�ÎÕ�����

ƫŚƳōǀ�ŹŚƯō�żƽ�����ƫŚƳō�Żř�ƵŵŚƠŤſř�Śŝǀ�Źřƹ�żƿ��žƳŚ�ºƿ����ƶºƟźƏ�Ĩ���Ţƀºţ�ƹ
ƤƘţǀŞƾ�Tukey���żŬţ�ŵŹƺºƯ�ºƿƬŰţ�ƹ�ƶ�ºǀ�ŤƟźĭ�Źřźºƣ�ƪ�Ŷºƴ���ŚºŤƳƿ�Ū
ƶŝ���šŹƺƇƝřźŰƳř�ƘƯ�ǀŹŚtƯǀĮƳŚǀ�ŝ�Ʋǀ���Ư�ƹ�Ŷƃ�ƱŚǀ��ƱřżP����Żř�źºŤưĩ
ÍÒ�ÍƴƘƯ�ƾ�Źŵ�Źřŵ�Ŷƃ�ƶŤƟźĭ�źƔƳ���
��
ƿƶŤƟŚ�ŚƷ��
�����ƵŹŚƈƗ�į�ŝō�ƾ�ƬĪƫřƾ�ŝ�ǀ����ƶºưƷ�Źŵ�źºƸƬ�į��ŢºƔƬƛ�����ƶºŝ�ŚºƷ���ŹƺºƏ

ººƴƘƯƾ�ŹřŵƽŨĪţ�ººǀƩƺººſ�ź�ŚººƷƽ�ƫřǀººſƹŹŶƳŵƺĮǀŢ�żººƜƯ��ƁƺººƯ
řźŰººƇƾƿřŹ��ŵźººĩ�ŹŚººƸƯ��ŚƤƯ�ŹŵººƿƩƺƬººſ�Śººŝ�ƶƀ�ŚººƷƽƩźººŤƴĩ��� �

�ÑtÎÍÍ�ŶƇŹŵ���Ư�ºǀ��ƩƺƬºſ�Ʊřż��ŚºƷƽ��������šŹƹŚºŬƯ�Żř�žºě�ƵŶºƳŻ�� �
�ŢƔƬƛ�Śŝ�ŚƷƽ�ÒÍ���ÎÍÍ���ÏÍÍƹ�ÑÍÍƯ�ǀƯ�Źŵ�ƭźĭ�ƹźĪǀƬƾ�ƫǀ��Żř�źºŤ
ƵŹŚƈºººƗ�į�ŝǀźºººƸƬ�ƶºººŝ�ţźţºººǀŜ�ÑtÕÑ��ÓtÒÕ��ÍÍÎ�ÍP<��� �

Ò�ÍtÓ��ÍÍÎ�ÍP<��ƹ�Ò�ÍtÑ��ÍÍÎ�ÍP<��ŶººººƇŹŵ�ŵƺººººŝ� �
�ŹřŵƺưƳÎ�����

��
ŹřŵƺưƳ�Î�ŧŚţ�ǀƵŹŚƈƗ�ź�įŝō�ƾ�ƬĪƫřƾŝ�ǀŨĪţ�źŝ�źƸƬǀƫƺƬſ�źƾƵŵŹ��į�ƫřǀſƹŹŶƳŵƺĮǀŢ�żƜƯ�řźŰƇ�ƁƺƯƾƿ��ŵŚƤƯƿ�Ŝƀů�źŝ�źźŰƳřƝřƘƯ�ǀ�ŹŚ�t

ƯǀĮƳŚǀŢſř�ƵŶƃ�ƁŹřżĭ�Ʋ���ŢƯǈƗ


ŝ�ǀ�źĮƳŚÍÍÎ�Í�P�ƩƺƬſ�ƶŝ�ŢŞƀƳ�ŚƷƽţ�ǀ�ƵŶƄƳ�ŹŚư�źƠƇ�ŢƔƬƛ��Ţſř���
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��šřźŧřƶƬŞƴſ�ƹ�ƱŚǀƳŻ��źƸƬǀŝ�źŝ�ŢǀſƹŹŶƳŵƺĮǀƫř 

 

ƶƬŬƯ�ƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƵŹ��ƽÏÏ��ƵŹŚưƃ��ƽÖÒ���ŶƴƠſř�ƹ�ƲưƸŝÎÐÖÐ 

ÓÏ

��
��

ŹřŵƺưƳ�Ï��ŧŚţǀƵŹŚƈƗ�ź�įŝō�ƾ�ƬĪƫřƾƳŻ�ǀŨĪţ�źŝ�ƱŚǀƫƺƬſ�źƾ�ƵŵŹ�ƫřǀſƹŹŶƳŵƺĮǀŢ�żƜƯ�řźŰƇ�ƁƺƯƾƿ��ŵŚƤƯƿ�Ŝƀů�źŝ�źƝřźŰƳř� �
ƘƯ�ǀ�ŹŚ�tƯǀĮƳŚǀŢſř�ƵŶƃ�ƁŹřżĭ�Ʋ��ŢƯǈƗ

�ŝ�ǀ�źĮƳŚÍÎ�Í�P��ƹŢƯǈƗ


�ŝ�ǀ�źĮƳŚÍÍÎ�Í�P�ƩƺƬſ�ƶŝ�ŢŞƀƳ�ŚƷƽţ�ǀ�ƵŶƄƳ�ŹŚư

�źƠƇ�ŢƔƬƛ��Ţſř���

��
��

ŹřŵƺưƳ�Ð�ŧŚţ�ǀƵŹŚƈƗ�ź�įŝō�ƾ�ƬĪƫřƾħźĩ�ƶƬŞƴſ��ŨĪţ�źŝ�ŹřŵǀƫƺƬſ�źƾ�ƵŵŹ�ƫřǀſƹŹŶƳŵƺĮǀŢřźŰƇ�ƁƺƯ�żƜƯ�ƾƿ��ŵŚƤƯƿ�Ŝƀů�źŝ�źƝřźŰƳř�
ƘƯǀ�ŹŚ�tƯǀĮƳŚǀŢſř�ƵŶƃ�ƁŹřżĭ�Ʋ���ŢƯǈƗ

ŝ�ǀ�źĮƳŚÍÎ�Í�P�ŢƯǈƗ�ƹ�


ŝ�ǀ�źĮƳŚÍÍÎ�Í�P�ƩƺƬſ�ƶŝ�ŢŞƀƳ�ŚƷƽţ�ǀ�ƵŶƄƳ�ŹŚư

�źƠƇ�ŢƔƬƛ��Ţſř���
��
��
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�źŤĩŵ��Ŷǀſ�ƱŚƿƺƌţźƯ�ƲƀŰƯƱřŹŚƨưƷ�ƹ 

 

ƶƬŬƯ�Īƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾ�ƵŹ��ƽÏÏ��ƵŹŚưƃ��ƽÖÒ���ŶƴƠſř�ƹ�ƲưƸŝÎÐÖÐ 

ÓÐ

��

ƵŹŚƈºººƗ�įƳŻ�ºººǀŢºººƔƬƛ�Źŵ�ƱŚ�ŚºººƷƽ�ÒÍ��ÎÍÍ��ÏÍÍƹ��ÑÍÍ�
Ưǀ��Ư�Źŵ�ƭźĭƹźĪǀƬƾ�ƫǀ�ƶŝ�źŤ�ţźţ�ºǀ��Ŝ�ŜºūƺƯ����ƩƺƬºſ�ƂƷŚºĩ���ŚºƷƽ�� �

�ƵŶººººƳŻ�ŻřÑtÎÍÍ�ƶººººŝ�ŶººººƇŹŵ�ÒtÕÕ��ÔtÓÏ��ÍÎ�ÍP<��� �
Ñ�ÎtÑÒ��ÍÍÎ�ÍP<���ÎtÐÓ��ÍÍÎ�ÍP<��ŶººƇŹŵŵřŵ�ƂƷŚººĩ��
�ŹřŵƺººưƳ�Ï���ƵŹŚƈººƗ�įººŝō�ƾ�ººƬĪƫřƾħźººĩ�ƶƬŞƴººſ��Ƴ�Źřŵººǀ�Źŵ�ż

ŢººƔƬƛ�ŚººƷƽ�ÒÍ��ÎÍÍ��ÏÍÍ�ƹ�ÑÍÍƯ�ǀƯ�Źŵ�ƭźººĭƹźĪǀººƬƾ�ƫǀ�źººŤ
ƶŝ�ţźţǀ��������ƩƺƬºſ�ŶºƇŹŵ�ƂƷŚºĩ�ŦºƗŚŝ�Ŝ��ŚºƷƽ�����Żř�ƵŶºƳŻ�ÑtÎÍÍ� �

ƶººººººººŝ�ÓtÕÎ��ÐtÓÑ��ÍÎ�ÍP<���ÑtÓÎ�ÍÎ�ÍP<��ƹ�ÏtÒÒ�
�ÍÍÎ�ÍP<���Ŷƃ�ŶƇŹŵ��ŹřŵƺưƳÐ����
��

ŦŰŝ��
�����ĭǀ�ƹŹřŵ�ƱŚƷŚƾƿ�ŝǀ�ƳŻ��źƸƬǀ���ħźĩ�ƶƬŞƴſ�ƹ�ƱŚ����Ťƴſ�ŜƏ�Źŵ�Źřŵƾ�
ůřƺƳƾ��ºŝźƛ�ƾ���ƺºƴū�ƹ��ºŝźƛ�śƾ�ř��ºƿ�ƶºŝ�Ʊřź���ºſƹ�ŹƺºƏǀƘƾ�řźºŝ�ƽ�

�ƹŹřŵ�ƝŹŚƈƯƾƿ��Ư�ƵŵŚƠŤſř�ƾ�ŶƳƺƃ��Î����ř�Śŝƿ����šŚºƘƫŚƐƯ��ŵƺūƹ�Ʋ
ĩŶƳřƾ���ưſ�šřźŧř�ƵŹŚŝŹŵ�ƾ���ř�ƉŹřƺƗ�ƹ�ƿ�ĭ�Ʋǀ����ŵŹřŵ�ŵƺºūƹ�ƱŚºƷŚ��
řƿ��řźŝ�ƶƘƫŚƐƯ�Ʋƽ�ŤƀŴƳ�ǀ�����ƵŹŚƈƗ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŹŚŝ�Ʋ�ƽ�ų�ǀƵŶƳŚƀ�ƽ�
ĭǀƷŚ�����ŨĪţ�ŹŚƸƯ�ƶŝ�ŹŵŚƣ�ơƺƟ�ƱŚǀ�ƩƺƬſ�ź��ŚºƷƽ�ƫƹřǀ�ºſƹŹŶƳŵƺĮǀŢ�
Ưƾ�ŶƃŚŝ��řƿ�����ĭ�ŵŹƺºƯ�Źŵ�źŧř�Ʋ�ºǀ�ƳŻ�ƵŚ�ºǀ���ƶºŝ�ƹ�ƱŚ�ƹ�ºƿ�ĭ�ƵĦ�ºǀ�ŝ�ƵŚǀ��źºƸƬ� �

���ŵƺŝ�ŢƔƬƛ�ƶŝ�ƶŤƀŝřƹ�����ĭ�ŵŹƺƯ�Źŵ�ŚƯřǀ��ħźĩ�ƶƬŞƴſ�ƵŚ����ƶŝ�ŢŞƀƳ�Źřŵ
�ĭ�ƹŵǀ�ŵ�ƵŚƿ����ưºſ�šŶºƃ�źĮǀ����ŵƺºŝ�źºŤưĩ�Ţ�����ƶºƳƺĭ�ƶºŝ��řƽ����Źŵ�ƶºĩ�

ŢƔƬƛ��ŚºƷƽ��Śºě�ǀƿ����ĭŶƴƄºĩ�šřźºŧř�Ʋƾ�����ŵƺºŝ�źºŤưĩ�Ʊō�����ƱŚºƤƤŰƯ�
�Ƶŵźĩ�ƁŹřżĭ���ĭ�ƶĩ�ŶƳřǀ�ŝ�ƵŚǀ���ŗƺƳƹǈƟ�Żř�ŹŚƃźſ�źƸƬǀ�Ţſř�Ŷ��ř�ƹ�ƿ�Ʋ

Żř�ƫƹřǀ�ĭ�ƲǀƷŚƱŚ��źŤģ�ƵŵřƺƳŚų��ºƿƱŚ�����ŗƺƳƹǈƟ�ƶºĩ�Ţºſř��ºǀŚƷŶƽ��Ʊō�
�ũřźŴŤſřŢſř�ƵŶƃ��ƺƳƹǈƟǀƿŚƷŶĩźţ�ǀšŚŞ Ƭěƾ�ƫƺƴƟƾ ŶƴŤƀƷ ƶĩ 

ŶƳŹŵŚƣ Śŝ ƳŚĪƯǀƮƀ�ŚƷƽ�ƞƬŤŴƯ ƔƳǀź ŚƤƫřį �īźºƯ �ƶºƯŚƳźŝ�Ź�ºƿżƽ 
ƵŶƃ ƫƺƬſƾ� ŶƃŹ�ŹŚƸƯ ƫƺƬſƾ� ŹŚƸƯ ƫŚƘƟǀŢ ŘţƹźěǀƲ ĩǀŚƷŻŚƴ ƹ 
ĭƺƬūǀźƽ ŻřŨĪţ�ǀ�źƩƺƬſ��ŚƷ�ưſǀƫƺƬſ�Ţƾ řƿ�ŵŚºŬ �Ŷºƴƴĩ��ÏÏ�ƹ
ÏÎ���řźŝŚƴŝ�ƿ��ŹŚƸƯ�šřźŧř�Ʋƽ�ŝ�ǀ��ŨĪţ�źŝ�źƸƬǀ��źƫƹřǀſƹŹŶƳŵƺĮǀŢ��ŚºƷ�
Ưƾ�ƃŚƳ�ŶƳřƺţƾř�ŵƺūƹ�Żř�ƿ�ƲĩźţǀšŚŞ �ºƬěƾ��ƫƺºƴƟƾ �ƵŹŚƈºƗ�Źŵ�į�
ĭǀ�ŶƃŚŝ�ƵŚ��ÏÐ��ƹÏÏ���ƳŻ�ǀ�Ƴ�ƱŚǀ�ƹŚů�żƽ�ƺƳƹǈƟ�ǀƿ�ƹ�ŚƷŶ�ĩźţǀ�ºŞšŚ�

ƫƺƴƟǀ��Ĩ�ƶĩ�ŶƴŤƀƷ�Ưƾ�ŶƴƳřƺţ�ŢƬƗ���řźºŧř���ưºſ�šƾ�ř�ºƿ�ĭ�Ʋ�ºǀƵŚ��źºŝ�

ƩƺƬſ�ŚƷƽ��ƶƘƫŚƐƯ�ŵŹƺƯ���ºƃŚŝ�ƴŶ��ÏÏ��ƹÔ����ĪƄºţǀ�Ư�ƪǀ�ºƬǀ��Ʋ�ºƿ�Ĩ
�Ƭĩ�ŶƳƹŹǀŶƽ���ſ�ƪƯŚĪţ�Źŵ�ǀ�ŞƈƗ�ƮŤƀƾ�Ư�ƾ������ºưƸƯ�ƂºƤƳ�ƹ�ŶƃŚŝƾ�

���Ɵ�ŢƓŚƠů�Źŵ�řŹǀżƿĪƾ��ƃ�ƹ�ǀưǀŚƾƿ�Ʊƺƀĩō������ƀºƳŚŤě�ŹŚƄºŤƳř�ƹ�ŚƷǀ�ƪ
���ŵŹřŵ�ƵŶƸƗ�źŝ�ƪưƗ���Ư�ƝǈƛǀƬǀƲ��ƩƺƬſ�Żř��ŚƷƽ�ƹźĩŚƯĭƬǀ���ƶºĩ�ƩŚ
���ě�Ʊƺƀĩō�Źƹŵ�ƶŝǀĤǀƵŶ��ĪƄţ�ŶƳřǀŢſř�ƵŶƃ�ƪ��ŝ�ŻřǀƯ�ƲŤƟŹ�ƲǀƬǀ�Ʋ

ě�ƩŚººƤŤƳř�ƭŶººƗ�ŦººƗŚŝººǀŞƈººƗ�ƭŚƾŤƳ�Źŵ�ƹ�ǀ�Ʊŵřŵ�Ţººſŵ�Żř�ƶººŬ
�ŞƈƗ�ŵźĪƬưƗƾ�Ư�ƾ�ŵƺƃ��������ƶƯŶºƇ�ƶĩ�Ţſř�ƵŶƃ�ƆŴƄƯ�ƵŻƹźƯř
��Ư�Ɲǈƛ�ƶŝǀ�ºƬǀ��ƀºŝ�Źŵ�ƲǀŹŚƽŻř�ŝ�ǀ�ŹŚºưƽ��ŚºƷƽƬŰţ��ºǀ�ƵŶºƳźŝ�ƪ�į�

ſǀ�ŞƈƗ�ƮŤƀƾ��ŤƫƺƯ�ŶƴƳŚƯ�ǀ�ŻƹźƬĪſř�ƪĜƿ���žŝǀŹŚưƽ�ŚƷƽ��ŝŚºƸŤƫř�ƾ�
ƯŵǀƬǀƴ�ºǀ�Ʊō�ƶŝŚƄºƯ�ƶ�Ƴ�ƹººǀřżƫō�żƿ��źºưŵººƿ�ºƯ�ƵŶƾ�ŵƺººƃ��ÎÐ�ƹÎÏ���

řźŝŚƴŝƿ�����ŚŤƳ�ƲŤƟźĭ�źƔƳ�Źŵ�Śŝ�Ʋƿ�ř�Ūƿ����ƶƘƫŚƐƯ�Ʋ�Ţſř�źŤƸŝ���ƝźƈºƯ�
ĭǀ�����ƯŻ�Śŝ�ŵřźƟř�Źŵ�ơƺƟ�ƱŚƷŚǀƶƴ�į�ŝ�ǀŹŚưƽ�ŚƷƽ���ŵŵźĭ�ŵƹŶŰƯ�ơƺƟ���

ƴĤưƷǀ�Ƈƺţ�Ʋǀ�Ư�ƶƾ����Ƴ�ƮƫŚſ�ŵřźƟř�ŵƺƃǀ������ƹ�šŶºƯŻřŹŵ�ƝźƈƯ�Żř�ż
ŵŚƤƯƿ��źŻƿ�ř�ŵŚƿ�ĭ�Ʋǀ�ŚºƷŚ���ŚưƳ�śŚºƴŤūř�Ʊƿ�Ŷºƴ����������ƂºƤƳ�ƶºŝ�ƶºūƺţ�Śºŝ

řƫǀſƹŹŶƳŵƺĮǀŢ���ŚƷ�ĪƄţ�Źŵǀ�Ư�ƪǀƬǀ��ſ�Źŵ�Ʋǀ�ŞƈƗ�ƮŤƀƾ�żĩźƯ�ƽ��
řƿ�ƩƺƬſ�Ʋ���ŚƷ�ưƸƯ�ƂƤƳƾ�Ƴ�ǀ��ōźƟ�Źŵ�żƿŚƷŶƴƽ�ƿĭŵŚǀźƽ��ŤųŚƴƃ�ƹ�ƾ�

��ŶƳŹřŵ�ÏÑ��řźŝŚƴŝ��ƿ����ř�ƶŝ�ƶƯŶƇ�ƶƳƺĭźƷ�Ʋƿ�ƩƺƬſ�Ʋ����ºƯ�ŚºƷƾ���ŶºƳřƺţ
����ř�Źŵ�ƩǈŤųř�ƶŝ�źŬƴƯƿ�ōźƟ�ƲƿŶƴ�����ř�Żř�ƹ�ŵƺƃ�ŚƷƿ���Ƴ�źºƔƳ�Ʋ�ºǀ��ż��źºŤƸŝ

řŢſŝ�ƝźƈƯ�ǀƳŻ��źƸƬǀŤůř�Śŝ�ƶƬŞƴſ�ƹ�ƱŚǀŶƃŚŝ�ƍŚ���
��
ŤƳǀĭ�ƶŬǀźƽ���

�����ƵŹŚƈƗ�į��ų�ǀ�ŝō�ƵŶƳŚƀƾ�ƬĪƫř�ƾ�ŝ�ǀ�ƳŻ��źƸƬǀ���ħźĩ�ƶƬŞƴſ�ƹ�ƱŚ��Źřŵ
ŨĪţǀ��ƩƺƬºſ�ź��ŚºƷƽ�ƫřǀ�ºſƹŹŶƳŵƺĮǀŢ������řźŰºƇ�ƁƺºƯ�żºƜƯ�ƾƿ��řŹ�

Ư�ƂƷŚĩƾ�ŶƴƷŵ���
��

ŶƤţƿ�ƹ�źźĪƄţ���
�����ŝ�ř�ƶƿƲ�ſƹǀ�������ƀºů�ĨºƬƯ�ƶƳŚƀƟř�ƮƳŚų�Żř�ƶƬǀƴƾ���ƮƳŚºų�ƹ��Żō�ƿ��ŚºŤ
ŚººƣōƾƿƸţ�Źŵ�ƶººĩ�ººǀƵŹŚƈººƗ�ƹ�ƶ�ĭººǀźƽř�ººƿƲĭ�ǀººƷŚƱŚŹŚººĪưƷ�ƽ� �

ƶŤƃřŵ��ŶƳřƳřŵŹŶƣƾƯ�ƾ��ŵŵźºĭ���ºƴĤưƷǀ�ƲŻř Śưů�ºƿŢ��ŚºƷƽ�ƫŚºƯ�ƾ 
ŢƳƹŚƘƯ�ƭźŤŰƯ ƄƷƹĦěƾƵŚĮƄƳřŵ� ƭƺƬƗ ĪƃżěƾƳřŵŹŶƣ�ŶƸƄƯ�ƾ�

Ưƾ�ŵƺƃ���
��

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

��šřźŧřƶƬŞƴſ�ƹ�ƱŚǀƳŻ��źƸƬǀŝ�źŝ�ŢǀſƹŹŶƳŵƺĮǀƫř 

 

ƶƬŬƯ�ƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƵŹ��ƽÏÏ��ƵŹŚưƃ��ƽÖÒ���ŶƴƠſř�ƹ�ƲưƸŝÎÐÖÐ 

ÓÑ

��

References 

1- Mosaddegh M, Naghibi F, Moazzeni H,  

Pirani A, Esmaeili S. Ethnobotanical survey of 

herbal remedies traditionally used in Kohghiluyeh 

va Boyer Ahmad province of Iran. J 

Ethnopharmacol. 2012; 141: 80-95. 

2- Zargari A. Pharmaceutical plants. Tehran: 

Tehran University Press; 1997. 

3- Azarneushan F, Karami M, Golizadeh L, 

Davary K. The effect of Dorema aucheri-

hydroalcoholic extracts on thyroids hormones in 

adult male rats. J Shahrekord Univ Med Sci. 2010; 

12: 76-83. 

4- Ahangarpour A, Oroojan AA, HeydariH. Effect 

of hydro-alcoholic extract of Dorema aucheri on 

serum levels of testosterone, FSH and sperm 

count in nicotinamide-STZ-induced diabetic rat 

models. J Zanjan Univ Med Sci. 2013; 21: 22-31. 

5- Mokhtari M, Sharifi S, Parang A. Effect of 

alcoholic extract of Dorema auchrei on homogram 

in adult male rats. J Zanjan Univ Med Sci. 2008; 

16: 37-44. 

6- Ghasemi N. Iranian herbal pharmacopée. 

Isfahan: Ministry of health and medical education; 

2002. 

7- Haghiroalsadat BF, Vahidi AR, Azimzadeh M, 

Kalantar SM, Bernard F, Hokmollahi F. Chemical 

assessment of active ingredients and anti-oxidant 

effects of Trachyspermum Copticum's seeds 

harvested in Yazd Province. J Rafsanjan Univ 

Med Sci. 2012; 3: 197-206. 

8- Rojhan MS. Cure with medicinal plants. 

Tehran: Atrak Publication; 1982. 

9- Farjam MH, Khalili M, Rustayian A, Javidnia 

K, Izadi S. Biological activity of the n-butanolic 

extract of Stachys pilifera. African J Microbiol 

Res. 2011; 5: 5115-9. 

10- Richter-Landsberg C, Heinrich M. OLN-93: a 

new permanent oligodendroglia cell line derived 

from primary rat brain glial cultures. J Neurosci 

Res. 1996; 45: 161-73. 

11- Webster H, Astrom K. Gliogenesis: Historical 

Perspectives, 1839-1985. Berlin Heidelberg: 

Springer; 2009. 

12- Bartzokis G. Age-related myelin breakdown a 

developmental model of cognitive decline and 

Alzheimer�s disease. Neurobiol Aging. 2004; 25: 

5-18. 

13- Kutzelnigg A, Lassmann H. Pathology of 

multiple sclerosis and related inflammatory 

demyelinating diseases. Handb Clin Neurol. 2014; 

122: 15-58. 

14- Tulpule K, Schmidt MM, Boecker K, 

Goldbaum O, Richter-Landsberg C, Dringen R. 

Formaldehyde induces rapid glutathione export 

from viable oligodendroglial OLN-93 cell. 

Neurochem Int. 2012; 61: 1302-13. 

15- Tayarani-Najaran Z, Parsae H, Mousavi SH. 

Study of high glucose-induced toxicity and 

reactive oxygen species production and the 

protective effect of saffron extract in PC12 cells. 

J Zanjan Univ Med Sci. 2010; 18: 42-51. 

16- Ghorbani A, Hadjzadeh MR, Rajaei Z, 

Zendehbad SB. Effects of fenugreek seeds on 

adipogenesis and lipolysis in normal and diabetic 

rat. Pak J Biol Sci. 2014: 17: 523-528. 

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

�źŤĩŵ��Ŷǀſ�ƱŚƿƺƌţźƯ�ƲƀŰƯƱřŹŚƨưƷ�ƹ 

 

ƶƬŬƯ�Īƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾ�ƵŹ��ƽÏÏ��ƵŹŚưƃ��ƽÖÒ���ŶƴƠſř�ƹ�ƲưƸŝÎÐÖÐ 

ÓÒ

17- Shafiee-Nick R, Ghorbani A, Vafaee F, 

Rakhshandeh H. Chronic administration of a 

combination of six herbs inhibits the progression 

of hyperglycemia and decreases serum lipids and 

aspartate amino transferase activity in diabetic 

rats. Adv Pharmacol Scis. 2012; 2012: 789796.  

18- Mortazavian SM, Ghorbani A, Hesari TG. 

Effect of hydro-alcoholic extracts of viola tricolor 

and its fractions on proliferation of cervix 

carcinoma cells. Iran J Obst Gyncol Infertil. 2012; 

15: 9-16.  

19- Shahrokhabadi KH, Baharara J, Zafar 

Balanejad S, Hesami Z. The effect of atorvastatin 

on progress and proliferation of MCF7 breast 

cancer cell line. J Zanjan Univ Med Sci. 2013; 21: 

1-11. 

20- Hajzadeh MR, Tavakkol-Afshari J, Ghorbani 

A, Shakeri MT. The effects of aqueous extract of 

garlic (Allium sativum L.) on laryngeal cancer 

cells (Hep-2) and L929 cells in vitro. J Med 

Plants. 2006; 5: 41-48.  

21- Kanadaswami C, Lee L, Lee PPH, Hwang JJ, 

Ke FC, Huang YT, Lee MT. The antitumor 

activities of flavonoids. In Vivo. 2005; 19: 895-

909. 

22- Matsuo M, Sasaki N, Saga K, Kaneko T. 

Cytotoxicity of flavonoids toward cultured normal 

human cells. Biol Pharm Bull. 2005; 28: 253-9. 

23- Wollenweber E, Do˶rr M, Rustiyan A. Dorema 

aucheri, the first umbelliferous plant found to 

produce exudate flavonoids. Phytochemistry. 

1995; 38: 1417-27. 

24- Stewart DG, Davis KL. Possible contributions 

of myelin and oligodendrocyte dysfunction to 

schizophrenia. Int Rev Neurobiol. 2004; 59: 381-

424. 

 

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

��šřźŧřƶƬŞƴſ�ƹ�ƱŚǀƳŻ��źƸƬǀŝ�źŝ�ŢǀſƹŹŶƳŵƺĮǀƫř 

 

ƶƬŬƯ�ƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƵŹ��ƽÏÏ��ƵŹŚưƃ��ƽÖÒ���ŶƴƠſř�ƹ�ƲưƸŝÎÐÖÐ 

ÓÓ

The Effect of Hydroalcoholic Extracts of Dorema aucheri, Stachys pilifera and Trachyspermum 

copticum on Proliferation of Rat Brain Oligodendrocytes 

 

Mortazavian SM1,2, Hosainian Z3, Ghorbani A4 
1Dept. of Pharmacology, School of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran. 

2Student Research Committee, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad,�Iran 
3Dept. of Neurology, Zanjan University of Medical Sciences and Health Services, Zanjan, Iran. 

4Pharmacological Research Center of Medicinal Plants, School of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran� 

 

Corresponding Author: Ghorbani A, Pharmacological Research Center of Medicinal Plants, School of Medicine, 

Mashhad University of Medical Sciences, Mashhad, Iran  

E_mail: ghorbania@mums.ac.ir 

Received: 23 Oct 2013       Accepted: 26 Jul 2014 
 
 
Background and Objective: Dorema aucheri, Stachys pilifera and Trachyspermum copticum are used in 

Iranian traditional medicine especially in the province of Kohgilouyeh and Boyerahmad. This study aimed to 

determine the effect of these plants on proliferation of rat brain oligodendrocytes. 

Materials and Methods: Macerated hydroalcoholic extract of each plant was prepared using 50% ethanol. 

The OLN-93 oligodendrocytes were incubated for 24 h with different concentrations of these extracts. Then, 

percentage of viable cells was determined using a method based on the reduction of tetrazolium salt.  

Results: Extract of Dorema aucheri at 50, 100, 200, and 400 µg/ml decreased viable cells from 100 ± 4% 

(control cells) to 84 ± 4, 58 ± 6 (P<0.001), 6 ± 0.5 (P<0.001) and 4 ± 0.5% (P<0.001), respectively. 

Similarly, Stachys pilifera extract at 50, 100, 200 and 400 µg/ml decreased viable cells from 100 ± 4% to 

81 ± 6, 64 ± 3 (P<0.01), 61 ± 4 (P<0.01) and 55 ± 2% (P<0.001), respectively. Also, Trachyspermum 

copticum extract at concentrations higher than 50 µg/ml significantly decreased percentage of viable cells. 

Conclusion: Extracts of Dorema aucheri, Trachyspermum copticum and Stachys pilifera reduce proliferation 

of rat brain oligodendrocytes. 

 

Keywords: Dorema aucheri boiss, Stachys pilifera, Trachyspermum copticum, Oln-93 cell line, 

Antiproliferative effect 

mailto:ghorbania@mums.ac.ir
www.sid.ir

