
 

 Ê�ÅÁ�a�Ä·Z¬» 

� �
� �
� �

�Ë�^e�Ê°��a�¹Â¸��ÃZ´�¿Y{�Ê°��a�Ä¸n»��
�Ã�Á{���Ã�Z¼�������É{�Á��}M�����cZv¨�����������

��
��
��
��

��
��
��
��

À»Ì�ËÉ�Z¼Ì]�c|��Z]�½M��Z^e�Y�Á��¼ËY�·M�É�Z¼Ì]��{�¹���º��
��

�Ì¸��|Ê|·Y�|��ËÀÊ���śŚƈƗř�Ƶƹźĭ���ƾĪƃżě�ƵŶĪƄƳřŵƤŰţ�żĩźƯǀżƿźŞţ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ��śŚƈƗř�ƭƺƬƗ�šŚƤ��ƎŝřŹ�ƵŶƴƀƿƺƳ��
Email: sadrnero@yahoo.com 

É{ÂÅ�§�É|Æ»���śŚƈƗř�Ƶƹźĭ���ƾĪƃżě�ƵŶĪƄƳřŵƤŰţ�żĩźƯǀƺƬƗ�šŚƤżƿźŞţ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ��śŚƈƗř�ƭ��
É|Ìn»��¨ m���ƽĥƺƫƺƳƺưƿř�Ƶƹźĭ���ƽŻŚſƹŹřŵ�ƵŶĪƄƳřŵżƿźŞţ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ��
Â�Â»�|¼v»É��Ƶƹźĭŝ�ǀŹŚưƿŚƸƽ��śŚƈƗř�ƹ�żƜƯ��ƾĪƃżě�ƵŶĪƄƳřŵ�ƤŰţ�żĩźƯǀśŚƈƗř�ƭƺƬƗ�šŚƤ��
|Æ»�[Z]�Ë¿ZnÀ¨�Y�Ã{Y�Ê��Ưǈſř�ŵřŻō�ƵŚĮƄƳřŵ��ŹŚƯō�ƵƹźĭƾƩŚưƃ�ƱřźƸţ�Ŷůřƹ���

��
d§ZË�{����
�
����Ë~a��,����
�
����

��
Ã|Ì°q��

¥Y|ÅY�Á�ÄÀÌ»���ŝǀŹŚưƽřżƫō�ƿƫǈŤųř�źưƾţřźƳĥŵƹŹƺƳ�ǀ�ƶƐſřƺŝ�ƶĩ�Ţſř�ƺƂƷŚĩŚƷŵźĪƬưƗ�ƹ�ƶƔƟŚů�ƽŤųŚƴƃ�ƾƯ�ƆŴƄƯ�ƾ�ŵŵźĭ��ř�Żř�ƝŶƷƿ�ƶƘƫŚƐƯ�Ʋ
ſŹźŝƾ�ƱřżǀƯƴƯ�ǀżƿŝ�Źŵ�ƭźſ�Ʈǀřżƫō�ƶŝ�ǈŤŞƯ�ƱřŹŚưƿ�źưŝ�šŶƃ�Śŝ�Ʊō�ƍŚŞţŹř�ƹǀŹŚưƽ�ƯƾŶƃŚŝ�����
»ZÆ�Á��Á�{YÂ���Źŵƿ�ƶƘƫŚƐƯ�ĨƾƠǀƇƺţ��ƶƀƿŚƤƯ�ƽř��ëîŝ�ǀŴƄţ�Śŝ�ŹŚưǀƘƐƣ�Ɔƾřżƫō�ƿ�źư�ŵŹƺƯ�Ƶƹźĭ��Əƾ�æêſŹźŝ�ƵŚƯ�ƾŶƳŶƃ���ìæ�ƮƫŚſ�ŵźƟ�

Ƴ�ŶƳŵƺŝ�ƱŚƀưƷ�ŵŹƺƯ�Ƶƹźĭ�Śŝ�žƴū�ƹ�Ʋſ�źƔƳ�Żř�ƶĩǀŶƳŶƃ�ƶƘƫŚƐƯ�ŵŹřƹ�ŶƷŚƃ�Ƶƹźĭ�ƱřƺƴƘŝ�ż� �ŝ�šŶƃǀŹŚưƽƤƯ�Ǝſƺţ�ǀƬĩ�ƩřƹŻ�ŽŚƾ(GDS) �
Global deterioration scaleƘţ�ǀǀŵźĭ�ƲƿŶ��ƱřżǀƯƴƯ�ǀżƿưţř�śŸū�ƁƹŹ�Żř�ƵŵŚƠŤſř�Śŝ�ƭźſ�Ʈƾŝ�Ƶƹźĭ�Źŵ�ǀĭ�ƵŻřŶƳř�ŶƷŚƃ�ƹ�ŹŚưǀźƽŶƃ�ƹ�ƵŚƤƯ�ƿ�ƶƀ

ŵźĭƿ�Ŷ�ƲǀƴĤưƷŝ�šŶƃ�Śŝ�Ʊō�ƶƐŝřŹǀŹŚưƽŻŹř�ƿŝŚƾŶƃ�����
ZÅ�Äf§ZË��ëîŝ�ǀ�ŹŚư��èí�ƹ�źĩŸƯ�èæŦƳƺƯ����ƎſƺŤƯ�Ʋſ�Śŝ8151271 // ƹ�ƩŚſ�ìæƮƫŚſ�ŵźƟ���èì�ƹ�źĩŸƯ�èéŦƳƺƯ����ƎſƺŤƯ�Ʋſ�Śŝ

æí�ê�t�ìè�ëîŝ�ƹ�ŶƳŶƃ�ƶƘƫŚƐƯ�ŵŹřƹ�ƩŚſ�ǀƴƘƯ�šƹŚƠţ�Ƶƹźĭ�ƹŵ�ƲƾŹřŵ�ƽ�ŵƺŞƳ��åëî�å  P�ƹ�åìç�å P =���ƯŤ�ƎſƺƱřżǀƯƴƯ�ǀżƿ�Ƶƹźĭ�Źŵ�ƭźſ�Ʈ
ţźŤŝ�ŶƷŚƃ�ŵŹƺƯǀ�Ŝppm�ç�åtì�æ�ƹ�ppm�è�åtí�æŵƺŝ���ååæ�å� �P����ƶĩ�ƽŹƺƐŝƱřżǀƯƴƯ�ǀżƿƴƘƯ�ŹƺƐŝ�ƭźſ�ƮƾŹřŵ�ƽŝ�Źŵ�ǀřżƫō�ƶŝ�ǈŤŞƯ�ƱřŹŚưƿ�źư

ŵƺŝ�ŶƷŚƃ�Ƶƹźĭ�Żř�źŤưĩ��ƴƘƯ�ƍŚŞţŹřƾŹřŵ�ƽŝ�ǀ�ƲƱřżǀƯƴƯ�ǀżƿŝ�šŶƃ�ƹ�ƭźſ�ƮǀŹŚưƽ�ŵƺūƹ�Ƴ�ŢƃřŶ�ìê�å� �P����
f¿Ì³�ÄnÌ�É�ƬƘƟ�ƶƘƫŚƐƯ�ƾ�źƔƳ�Żř�ƶĩ�ŵřŵ�ƱŚƄƳ�ƱřżǀƯƴƯ�ǀżƿƴƘƯ�šƹŚƠţ�ƭźſ�ƮƾŹŚƯō�Źřŵ�ƽŝ�ǀŝ�Ʋǀřżƫō�ƶŝ�ǈŤŞƯ�ƱřŹŚưƿ�ŵƺūƹ�ƮƫŚſ�ŵřźƟř�ƹ�źư

ŵřŢƃƫƹ��ƾŝ�ǀ�ƲƱřżǀƯƴƯ�ǀżƿŝ�šŶƃ�ƹ�ƮǀŹŚưƽ�ƿƟƹźţō�šŶƃ�ƹ�ƪŰƯ�ŚƾƏŚŞţŹř�żƜƯ�ƾŢƃřŶƳ�ŵƺūƹ�����
 

¸ �̄cZ¼¸¯Ì|É�ŝ�ǀŹŚưƽřżƫō�ƿƴƯ��źưǀżƿƶƔƟŚů��Ʈ�ƪƤƗ�ƩřƹŻ�����
 

Ä»|¬»��
ŝǀŹŚưƽřżƫō�ƿŚƃ� źưƿźţ� ƖƿźŤưƸƯ� ƹ� Ʋƿŝ� ƲǀŹŚưƽţřźƳĥŵ�ǀ�żƜƯ� ƺ
Ţſř��ƃǀ�Ʋſ�Żř�ƪŞƣ�Ʊō�ƕƺëêĮƫŚſ�ƾ�Żř�źŤưĩ�æ��ƫƹ�ŢſřƾƘŝ��Żř�Ŷ
ëêĮƫŚſ�ƾźſ�ƿřżƟř�ľŚƘƿƯ�Ƃƾ�ƿŹƺƐŝ��ŶŝŚƽ�Ʋſ�Źŵ�ƶĩ�ëêĮƫŚſ�ƾƶŝ��
æå��ê�ŵƹŶů�Źŵ�ƹ�ŶƇŹŵ�íêĮƫŚſ�ƾ�ƶŝ�źţǇŚŝ� ƹ�éå��èå�ŶƇŹŵ�
Ưƾ�� ŶſŹ�æ�ç� ��� ƶĪƴƿř� ƶŝ� ƶūƺţ� Śŝř� ƶƘƯŚūƿƳ� Ʊřźǀ�ƖƯřƺū� ŶƴƳŚưƷ� ż

ŚƷŹƺƄĩƽř�ŹŚěƹƾƿŢſř�ƱŶƃ�ƲƀƯ�ƩŚů�Źŵ��Ư�źƔƴŝ�ƾ�ř�ƶĩ�ŶſŹƿ�Ʋ
ŝǀŹŚưƽō�Źŵ�ƿŵżƳ�ƵŶƴƿ�ĨƿĪƾŤƃřŶƸŝ�šǈĪƄƯ�Żř�ƾ�ƶƘƯŚū�ƾƳřźƿř�

ŵƺŝ�ŶƷřƺų��ƴƯǀżƿ�ƮƿĪƾưĩ�źƇŚƴƗ�Żř�ǀ�ƂƤƳ�ƶĩ�Ţſř�Ʊƺų�Źŵ�śŚ

ưƸƯƾƀŝ� ŵźĪƬưƗ� Źŵ�ǀŹŚƽżƳō� Źř�ƿŚƸưƽƫƺƬſ�ƱƹŹŵ�ƾ�ƂƤƳ� ŵŹřŵ�
ƴƯǀżƿĭ�ŵźĪƬưƗ�Źŵ�ƮǀŤƯ�Ʊř�ƵŶƳźǀŵ�ƪƽ�šŚţŹŚĜſř��NMDA���ƱŚƄƳ�

Ţſř� ƵŶƃ� Ƶŵřŵ� �ĭǀ� ƵŶƳźNMDAƀƬĩ� ƶŝ�ǀŶſ� �ƮƿſŚŤě� �Ʈǀ�ŷƺƠƳ� Ʈ
ŸěƿźƴƯ�Śŝ�ƹ�Ţſř�ǀżƿƯ�ŵƹŶƀƯ�Ʈƾ�ŵƺƃ�ŚƸŤƫŚů�Źŵ�ƽĥƺƫƺţŚě�ƿ�ŵřŻō�Ĩ

ůŚƳ�Żř�šŚƯŚţƺƬĭ�ƱŶƃǀſ�ƪŞƣ�ƶǀŤěŚƴǀŹǈěŵ�ŦƗŚŝ�ĨƿůŚƳ�ƱŶƃ�Ƶżǀ�ƶ
ſ�ŢƀěǀŤěŚƴǀƯ�Ĩƾ�Ə�Źŵ�ƹ�ŵƺƃƾƴƯ�Ʊō�ǀżƿĭ�Żř�Ʈǀ� ƵŶƳźNMDA�

ŤƳ�Źŵ�ƹ�ƵŶƃ�řŶūǀƀƬĩ�ƶŬǀŞƈƗ�ƩƺƬſ�ƱƹŹŵ�ƶŝ�ƮƾƯ�ŵŹřƹ�ƾŵƺƃ���
řżƟřƿƀƬĩ�ŮƐſ�Ƃǀ�ƱŶƃ�ƩŚƘƟ�ŦƗŚŝ�ƮżƳōƿŚƸưƽƀƬĩ�ƶŝ�ƶŤƀŝřƹ�ǀ�ƹ�Ʈ
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řżƟřƿŵřŹ�ƂƿŚƸƫŚĪƽƯ�ŵřŻō�ƾŤƳ�Źŵ�ƹ�ŵƺƃ�ǀŹƺƳ�īźƯ�Ʊō�ƶŬƹƳƾ�ơŚƠţř�
ƯƾŶŤƟř���ěǀřŶƿƹŹřŵ�Ƃƽ�memantineřźŝ�ƽřżƫō�ƱŚƯŹŵ�ƿ�ŶƴƳŚưƷ�ƶĩ�źư
ƴƯǀżƿƹŹ� źŝ� Ʈƽř�ƿĭ�ƲǀŧŚţ� ƵŶƳźǀƯ� źƾ�ƺŬţ� Śŝ� ƹ� Ŷƴĩƿ�Śŝ� ƱŚƯŻ�ƮƷ� ż
ƴƯǀżƿŶƄţ�Ʊō�šřźŧř�ƮƿƯ�Ŷƾ�ƹ�ƶūƺţ�ŦƗŚŝ��ŵƺƃƿƶŝ�ƵĦƴƯ�ǀżƿ�ƂƤƳ�ƹ�Ʈ

ŝ�Źŵ�ƱōǀŹŚưƽřżƫō�ƿŢſř�ƵŶƃ�źư����
ř�Żř�ƝŶƷ�ƿƳ�ƶƘƫŚƐƯ�ƲǀſŹźŝ�żƾƴƯ�ŮƐſ�ǀżƿŝ�Źŵ�ƭźſ�Ʈǀ�ƱřŹŚư
řżƫō� ƶŝ�ǈŤŞƯƿƯ� źưƾŶƃŚŝ�� �ŚŬƳō� Żřƾƿ� ƶĩ�ƱřżǀƯƯźſ�ƾƴƯ�ǀżƿ�Źŵ� Ʈ

ŝǀřżƫō�ƱřŹŚưƿŶƃ�Ʊō�źŝ��Ţſř�ƶŤƟźĭ�Źřźƣ�ƶūƺţ�ŵŹƺƯ�źŤưĩ�źưƿ�Śţ�Ʈ
ř�ŹŵƿŚƤƯ�ƶŝ�ƶƘƫŚƐƯ�ƲƿŵřźƟř�Źŵ�Ʊō�ƶƀŝ�ǀŻřŵźĜŝ�ƮƫŚſ�ƹ�ŹŚưƿƮ����

 
ZÆ�Á��Á�{YÂ»���

�ƶƘƫŚƐƯ�ƩƺƏ�Źŵ�æêƵŚƯ��ƴƯ�ŮƐſ��ǀżƿƯźſ�Ʈƾ�ëîŝ�ŵŹƺƯ��ǀ�ŹŚư
řżƫō�ƶŝ�ǈŤŞƯƿ�řŹ�źưƬĩ�ƶŝ�ƶĩǀƴǀƈƈŴţ�ĨƾƃŻƺƯō�żĩźƯ�ƹ�ƵŚĮƄƳřŵ�ƾ�

��ƳŚƯŹŵ�ƾ�ŶƳŵƺŝ�Ƶŵźĩ�ƶƘūřźƯ�ŚƋŹ�ƭŚƯř�ƴƯ�ŮƐſ�ŚŝǀżƿƯźſ�Ʈƾ�ìæ�
�ƮƫŚſ�ŵźƟƬĩ�ƹ�žƳřĥŹƹř�ƶŝ�ƶĩǀƴǀĨ�ŚƷƽŚĮƄƳřŵ��ŚƋŹ�ƭŚƯř�żĩźƯ�ƹ�Ƶ

�ƕ� ��ŶƳŵƺŝ� Ƶŵźĩ� ƶƘūřźƯŻŚſ�ƱŚƀưƷ� Żř�ŶƘŝƽ��Ʋſ�źƔƳ� Żř� ŵřźƟř�
ŸƜţ��žƴūƿƘƋƹ��ƶǀƗŚưŤūř�ŢƾŵŚƈŤƣř�ƹ�ƽŚƤƯ�ƿŵƺưƳ�ƶƀƿƮ���ƵƺŰƳ

ŴƄţǀŝ�ƆǀŹŚưƽƘƯ�ŽŚſř� źŝ�ǀŚƷŹŚƽ�NCDS\ADRDA1 ŵƺŝ���
Ŷŝƿţźţ�Ʋǀŝ�ƵřźưƷ�Żř�ƩŚů�ŭźƃ�ƲŤƟźĭ�Śŝ�ƶĩ�ŜǀŚƘƯ�ƭŚŬƳř�Śŝ�ƹ�ŹŚưƿ�ƶƴ

ŚƷ�Ţƀţ�ƹƽŹŚě�Ƭĩřǀƴǀŵ�ƪƬƗ��Ĩƿŝ�ƹ�ƶŤƃřŸĭ�ŹŚƴĩ�žƳŚƯŵ�źĮǀ�ƱřŹŚư
ŴƄţ�Śŝǀřżƫō�ƆƿŶƳŶƃ�ƶƘƫŚƐƯ�ŵŹřƹ�źư��Ŷŝƿţźţ�Ʋǀ�ƩŚů�ŭźƃ�ƶĩ�Ŝ

ţǀĜǀřźŝ�Ĩƽřżƫō�ƿŝ� �ƶƤŝŚſ� Źŵ� ƹ� Ƶŵƺŝ� źưǀŹŚưƽŵ�ƿźĮƽ�ƶŤĪſ�ƪŨƯ�
żƜƯƽŚƯƹźţ� �ƽ� ƹ� źſ�ƿŚſ� Śƿŝ� źǀŹŚưƽŚƷ�ƽūƺţ�ǀ�žƳŚƯŵ� ƵŶƴƴĩ� ƶ

ŚƘƯ�Źŵ�ƹ�ŢƃřŶƳ�ŵƺūƹ��ŶƃŚŝƿ�ƶƴƿř�ƶŤƟŚƽƶŝ�ŵ�ƪƬƗ�ƖƠƳ�ƿ�ŶƴƳŚƯ�źĮ
ĩŹŚěǀŤƳŚƷ�ƹ�ƱƺƀƴǀŵźĮƳ�ƵŶƷŚƄƯ�ƱƺĮƴƿŶ��ŚƷ�Ţƀţ�ŻřƽƬĩřŹŚě�ǀƴǀ�Ĩ

żƜƯ� ŹřƺƳ� ŶƴƳŚƯƽ� �imaging��CT�ƿ� ŚMRI� �řźŝƽŚƋ� ŵŹ�ƿ�šŚƘ
ĭŚƌƟǀżƜƯ� ƶŤĪſ� ƹ� źƽŚƷ� Ţƀţ� �ƽţ�ǀŗƹźǀŶƽřźŝ�ƽ�ŵŹ�

ƷǀţƺĜǀŗƹźǀŶƽĭ� ƵŻřŶƳř� �ǀźƽſŚŤě�ǀ� ƹ� ƮVDRLŶƃ� ƵŵŚƠŤſř�� ��Źŵ
ŚƯŻō�Żř�ƭƹżƫ�šŹƺƇƿ�ƂHIVƹ�Ƴ�ĨƃżĜƳřƹŹ�Żř�Ĩưĩ�ǀ�ƵŵŚƠŤſř�ż

Ţſř�ƵŶƃ� �ƃŹřƺĭ�šǈĪƄƯ�Śŝ� ŵřźƟřƾƬĩ�ƹ�ǀƺƽƳƺų�ƕƺƟŶƯ�ƹ�ƾ�
��ŚƴƬƯ��Źŵ�ŵřźƟř�ƹƿƴƯ�ƵŶƴƴĩ�ŢƟŚǀżƿŚƸƬưĪƯ�ƹ�Ʈƽƹ�ƿƯŚŤǀƴƾƳƹŹŵ�ƹ�ƾ�Żř�

ŶƳŶƃ�ƝŸů�ƶƘƫŚƐƯ��źŝ��ŽŚſř(GDS) Global deterioration scale�
ŝ�šŶƃǀŹŚưƽƘţ�ǀǀŵźĭ�ƲƿƗ�ƶĩ�ŶǀšŹŚŶƳŵƺŝ�Żř����
�Äm�{���ƮƿǈƗ�ƱƹŶŝ��
�Äm�{���ƩŚƯźƳ�ƩŚŤƴƯ�ŮƐſ�ƾƫƹ�ŹŚƨƃƺƯřźƟ���
�Äm�{����Śƿ�ƩżƴƯ�Źŵ�ŵźƨƬưƗ�ƪƨƄƯ��ƪŰƯ�Śƿ�ŹŚƧ�ŵƺūƹ�ƪƨƄƯ

�ƶƴƿŚƘƯ�Źŵ�ƶƔƟŚů��
�Äm�{���źǀųř�ƖƿŚƣƹ�ƱŵŹƹō�ŵŚƿ�ƶŝ�Źŵ�ƾƳřƺţŚƳ���
�Äm�{����ŽŚŞƫ�ŢƸū�ƦưƧ�ƶŝ�ŻŚǀƳ�ƹ�ƱŚƨƯ�ƹ�ƱŚƯŻ�ƶŝ�ƾƷŚĭō�ƭŶƗ�
ƱŶǀƃƺě��
�Äm�{���ǀƳ�ƹ�ƭŵźƯ�ŢųŚƴƃ�ƭŶƗ���ƱŶǀƃƺě�ŽŚŞƫ�ŢƸū�ƦưƧ�ƶŝ�ŻŚ

ŢƟŚƔƳ�ƹ�ƱŵŹƺų�řŸƛ��
�Äm�{���ƾŤƿŶƿĦƿŹ��ŹřŹŵř�ƽŹŚǀŤųř�ƾŝ��ƮƬƨţ�ƭŶƗ� 
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ƴƯǀżƿŚƃ�ƹ�ŵŹƺƯ�ŵřźƟř�Źŵ�Ʈ�ƁƹŹ�Żř�ŶƷatomic absorption���Śŝ
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��
ŚŤƳƿŪ��
ëîŝ�ǀřżƫō�ŹŚưƿźưƽ��èí� �źĩŸƯ� ŵŹƺƯ�èæŦƳƺƯ�ŵŹƺƯ�� �Ư� ŚŝǀĮƳŚǀ�Ʋ
ƴſƾ�íæ�ê�t�æç�ìæ�� Śŝ� ƩŚſìæ�ƮƫŚſ� ŵźƟ��èì� �źĩŸƯ� ŵŹƺƯ�èé�

ŦƳƺƯ�ŵŹƺƯ� �Ư� ŚŝǀĮƳŚǀƴſ�Ʋƾ�æí�ê�t�ìè�ëî��ƩŚſŝŚƤƯ�ƮƷ�Śƿ�ƶƀ
ŶƳŶƃ�ƴƘƯ�šƹŚƠţ�ƾŹřŵ�ƽŝ�ǀ�Ʋƹŵžƴū�ƹ�Ʋſ�źƔƳ�Żř�Ƶƹźĭ�Ư�ƹ�ǀ�Ʊřż
ƈŰţǀšǈŢƃřŶƳ� ŵƺūƹ���æè�å p�� �ìç�å�  �p� ƹ�æë�å�  �p���
ǈƗƿƫŚŝ�Ʈǀƴƾŝ�ǀřżƫō�ƱřŹŚưƿ�ƩƹŶū�Źŵ�źư�æ��Ţſř�ƵŶƃ�ƵŵŹƹō����

�ƎſƺŤƯƱřżǀƯƴƯ�ǀżƿŵŹƺƯ�Ƶƹźĭ�Źŵ�ƭźſ�Ʈçæ�å�t�ìæ�æ��ìì�æ��
íë�æ��îê��CI����ŶƷŚƃ�Ƶƹźĭ�Źŵ�ƹèå�å�t�íë�æ�����îè�æ��ìè�æ�

1. National Institute of Neurological and Communication Disorder and Stroke\ 
Alzheimer�s Disease and Related Disorder Association criteria for probable 
Alzheimer�s disease 
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ŚƸƫƺƬſ�īźƯƽƳƹźƳ�ƾƯ�ƾ � ŵƺƃ�í� ��Durlach J.�ƂƷŚĩ�ƂƤƳ�ƶŝ�
ƴƯǀżƿř�Źŵ�ƮƿŚƸƫƺƬſ�ŵźĪƬưƗ�ƩǈŤųř�ŵŚŬƽƳƹźƳ�ƾůŚƳ�ǀŚƷ�ƶƿ�ĚƯŚĩƺĜ

ŤƳ�Źŵ�ƹǀřżƫō�Żƹźŝ�ƶŬƿ�Ţſř�Ƶŵřŵ�ƱŚƄƳ�řŹ�źư�ì���Źŵ�ƶĩƿ�ƶƫŚƤƯ�Ĩ
ŹƹźƯƽ�ƩŚſ�Źŵ�ƶĩ�çååë�źŝ�Ţſř� ƵŶƃ�ęŚģ�ţŧŚǀŝ�źǀ�ŵƺŞưĩ�źŤƄ

ƴƯǀżƿŚƸƫƺƬſ� źŝ�ƮƽŚƷ�ƿř� ƹ�ĚƯŚĩƺĜƿřżƫō� ŵŚŬƿĩŚţ� źưǀ�Ţſř� Ƶŵźĩ� Ŷ
�î���ƫƹƾ�Andrasi Eŵ�ƱŚƄƳ�řżƫō�Śŝ�ŵřźƟř�Źŵ�ƶĩ�ŵřƿƯƺƫō�ŮƐſ�źưǀƴǀ�ƭƺ

řżƟřƿƫƹ�ƂƾƴƯ�ŮƐſ�ǀżƿƯ�ƂƷŚĩ�źƠƀƟ�ƹ�Ʈƾ�ƿ�ŶŝŚ�æè����Basum 

HƳ�ǀƯźſ�ŮƐſ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŵƺų�ƶƘƫŚƐƯ�Źŵ�żƾƯƺƫō�ǀƴǀƯŵŚĩ��ƭƺǀ�ƭƺ
ū�ƹǀřżƫō� ŵřźƟř�Źŵ� Ƶƺƿźưƽŝ�ǀƂ�ƫƹ�ƮƫŚſ�ƲƀƯ�ŵřźƟř�Żř� źţƾ�ŮƐſ�

ƴƯ�ƹ�ƲƷōǀżƿƳ�ƹ�Ţſř�źŤưĩ�Ʈǀŝ�żǀƴƯ�ƂƷŚĩ�šŶƃ�Ʋǀżƿ�Śŝ�ƲƷō�ƹ�Ʈ
ŹŚŤƟŹ�šǇǈŤųř�šŶƃƽŵŹřŵ�ŵƺūƹ�ƍŚŞţŹř���Ư�ƂƷŚĩǀźţƺƳƹźĪƿ�ŚƸŤƴ

�řŸƛ�ŹŵƾƯ��ŶƳřƺţŶƄţ�ŦƗŚŝƿţřźƳĥŵƹŹƺƳ�ƶſƹźě�Ŷǀ�ŵƺƃ�ƺ�ææ����ƂƤƳ
ƴƯǀżƿƔƴţ�Źŵ�Ʈǀĭ�Ʈǀ�ƵŶƳź(N- methyl D-aspartate) NMDA�Źŵ�ƹ�
ŤƳǀĭƺƬū�ƶŬǀźƽƴƯ�Żř�Ţſř�ƵŶƃ�ŦƗŚŝ�żƜƯ�ŵźĪƬưƗ�ƩǈŤųř�Żř�ǀżƿ�Ʈ

ĩźţ�Źŵǀ�ŜƹŹřŵ�Śŝƽ�Memantineř�ƶĩ� �ƿƳ�ƹŹřŵ�ƲǀŹŚƸƯ�ƂƤƳ�żƽ�
ƹŹƽĭ�ǀ� ƵŶƳźNMDAřżƫō� ƱŚƯŹŵ� Źŵ� ŵŹřŵ�ƿ�ŵƹŹ� ŹŚĪŝ� źư
�ê�ë�æç�æé�æê����

Ƴ�ŚƯ�ƶƘƫŚƐƯǀƴƘƯ�šƹŚƠţ�żƾŹřŵ�ƽŝ�řŹ�ǀƯźſ�ŮƐſ�ƲƾƴƯ�ǀżƿ�Źŵ�Ʈ
řżƫō� ƶŝ� ǈŤŞƯ� ŵřźƟř� Ƶƹźĭƿŵřŵ� ƱŚƄƳ� ƮƫŚſ� ŵřźƟř� ƹ� źư�ŝ� ŶƴģźƷ�ǀ�Ʋ

ŝ�šŶƃǀŹŚưƽƯźſ�ŮƐſ�ƹ�ƾƴƯ�ǀżƿř�ƮƏŚŞţŹƾƳ�ƹ�ŢƃřŶƳ�ŵƺūƹ�ǀ�ż
ŝǀƯźſ�ŮƐſ�ƲƾƴƯ�ǀżƿ�ƹ�ƪŰƯ�ƹ�ƮƿƟƹźţō�šŶƃ�ŚƾƳ�żƜƯ�ǀƏŚŞţŹř�żƾ�

Ư�ŢſŶŝƾř� ƶĩ� ŶƯō�ƿƯ� źƯř� Ʋƾŝ� ŶƳřƺţ�ǀƫƺƬſ� ƱƹŹŵ�ƂƤƳ� źĮƳŚƾ�
ƴƯǀżƿřźƟ�Źŵ�Ʈƿřżƫō�ŶƴƿŶƃŚŝ�źư���
��
f¿Ì³�ÄnÌ�É��

ŚŤƳ�ƶŝ� ƶūƺţ� Śŝƿř� Żř� ƵŶƯō�ŢſŶŝ�Ūƿƴģ� �ƶƘƫŚƐƯ�ƲǀƯ�źƔƴŝ�Ʋƾ�
�ƶĩ�ŶſŹƱřżǀƯƯźſ�ƾƴƯ�ǀżƿřżƫō�ƶŝ�ǈŤŞƯ�ŵřźƟř�Źŵ�Ʈƿ�ŵřźƟř�ƶŝ�ŢŞƀƳ�źư
ř�Żř�ƮƫŚſƿŢſř�źŤưĩ�ŚƯ�ƶƘƯŚū�Źŵ�źƔƳ�Ʋ��ƫƹƾƯ�ǀƴƯ�ƂƷŚĩ�Ʊřżǀżƿ�Ʈ

ŝ�šŶƃ� ŚŝǀŹŚưƽŵŹřŶƳ�ƍŚŞţŹř�� �ŚƷƺŬŤƀū� Źŵƾƿ�šŚƘƫŚƐƯ� Źŵ� ƶĩ�
ƬŞƣƾƳ��Ŷƃ�ƭŚŬƳř�ǀƴģ�ŵƺūƹ�ƶŝ�żǀƏŚŞţŹř�ƲƾƵŹŚƃř��řƽŢſř�ƵŶƄƳ���
řƿƯ�ƶƫŚƀƯ�ƲƾŚſ�ŵƺūƹ�ŢƬƗ�ƶŝ�ŶƳřƺţ�ƿřƺƗ�źř�Źŵ�źŧƺƯ�ƪƯƿ�ƹ�ŵŚŬ

ſǀŝ�źǀŹŚưƽŶƃŚŝ���Śƃƿ�ŶƱřżǀƯƴƯ�ǀżƿƫƺƬſ�ƱƹŹŵ�ƮƾƶƳŚĭřŶū�ƂƤƳ��řƽ�
ƴƯ�ƶĩ�Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ�ƶĩ�řźģ�ŶƃŚŝ�ƶŤƃřŵǀżƿƹŹ�źŝ�Ʈƽĭ�ǀ�ƵŶƳź

(NMDA)ưƷ�ƶŝ�Ţſř�źŧƺƯ�ǀƫŵ�ƲǀŚƷƹŹřŵ�ƶĩ�Ţſř�ƪƾƿƹźŝ�ƶĩ�ƽ�
řƿĭ�Ʋǀ�ƪŨƯ�ŶƴŤƀƷ�ƩŚƘƟ�ƵŶƳź�memantin��řżƫō�ƱŚƯŹŵ�ŹŵƿƠƯ�źưǀ�Ŷ

ƴŤƀƷƴĤưƷ�ƹ�ŶǀƴƯ�ƶĩ�Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ�Ʋǀżƿř�Śŝ�Ʈƿ�Źŵ�ƹŹřŵ�Ʋ
řżƫō�ƱŚƯŹŵƿŶƄţ�źŧř�źưƿŵŹřŵ�ƵŶƴƴĩ�Ŷ����

Ƴ� ŵŶƘŤƯ� šŚƘƫŚƐƯǀƴģ� ŵƺūƹ� ŚƸƳō� Źŵ� ƶĩ� ŶƳŹřŵ� ŵƺūƹ� żǀ�Ʋ
ƏŚŞţŹřƾŶƳř�ƵŶƃ�ŵŹ��ř�Źŵ�ƿŚƃ�ŵŹƺƯ�Ʋƿ�šƹŚƠţ�Źŵ� řŹ�ŢƬƗ�ƱřƺŤŝ�Ŷ
ŵřĦƳƽŝ�Źŵ�ǀŚƸƷƹźĭ�Ʋƽŵźĩ�ƺŬŤƀū�ƶƘƫŚƐƯ�ŵŹƺƯ��Ƴ�ƶŝ�ƶūƺţ�Śŝ�ŚŤƿ�Ū
řƿƯ�źƔƴŝ� �ƶƘƫŚƐƯ�Ʋƾ�ƺŬţ�ŶſŹƿƴƯ�żǀżƿŝ�ƱŚƯŹŵ�Źŵ�Ʈǀ�ƶŝ�ǈŤŞƯ�ƱřŹŚư

řżƫōƿŚƸƴţ�ƶŝ�źưƾƿ�ƿŚƸƳŚƯŹŵ�Śŝ� ƵřźưƷ�Śƽŵ�ƿƠƯ� ŚƯ�ƶƘƯŚū�Źŵ�źĮǀ�źţŶ
ŶƃŚŝ����

ƈŰţ�ŮƐſǀƀƴū� �ŵřźƟř�šǈǀƴƯ�ŮƐſ� Śŝ� ŚƸƳō�Ʋſ� ƹ�Ţǀżƿ�Ʈ
ƏŚŞţŹřƾř�ƶĩ�ŢƃřŶƳ�ƿƯ�Ʋƾŝ�ŶƳřƺţ�ǀř�źĮƳŚƿ�źŤưĩ�ƶĩ�ŶƃŚŝ�ƶƫŚƀƯ�Ʋ
� ƱŵƺŝřżǀƯƱƯźſ�ƾƴƯ�ǀżƿƃŚƳ� ƮƾřżƟř� Żř�ƿ� Ʋſ�ƂƵŵƺŞƳ�ľǇŚưŤůř� ƹ�

ŵŚƈŤƣř�ŮƐſƽř�Źŵ�ƮƷ�ŵřźƟř�ƿƯŻ�Ʋǀųŵ�ƶƴǀƳ�ƪǀźƷ�Ţƀ�ŚŤƳ�Śŝ�Ŷƴģƿ�Ū
ř�Żř�ƵŶƯō�ŢſŶŝƿƺƯ�ƶƘƫŚƐƯ�Ʋƿ�Ŷƿř�ƵŶƴƴĩ�ŵŹ�ŚƿźƔƳ�Ʋƿ�ƶŶƃŚŝ�ƾưƳ�ƹ�

řƿƳ�ƕƺƋƺƯ�ƲǀſŹźŝ�ƶŝ�ŻŚƾŝ�ǀźŤƄƽŵŹřŵ�����
��
aÌcY{ZÆÀ���

�ƎſƺŤƯ�ƶƧ�Ŷƃ�Ƶŵřŵ�ƱŚƄƳ�ƶƘƫŚƐƯ�Ʋƿř�ŹŵƱřżǀƯƴƯ�ƾƯźſ�ǀżƿ�Źŵ�Ʈ
�ƽŹřŵ�ƾƴƘƯ�šŹƺƈŝ�ƾƘǀŞƏ�ŵřźƟř��ƶŝ�ŢŞƀƳźưƿřżƫō�ƶŝ�ǈŤŞƯ�ƱřŹŚưǀŝ

Ţſř� źŤưĩ� ���Ʋƿř� Źŵ� źŤƄǀŝ� ƶƳƺưƳ� ƮŬů� Śŝ� ƽŶƘŝ�šŚƘƫŚƐƯ� ƭŚŬƳř
ƾƯ�ƶǀƇƺţ�ƶƴǀƯŻ�ŵŵźĭ���

�ŶƴƿřźƟ�Źŵ�ǇŚưŤůř�ƶƧ�ƽźƇŚƴƗ�źƿŚſ�ŵŵźĭ�ƾƯ�ŵŚƸƴƄǀě�ƲǀƴĤưƷ
ƾƯ�ƪǀųŵ�źưƿřżƫō�ƽŹŚưǀŝ�żƳĥƺţŚě�ƹ�Ƴ��ŶƴƃŚŝ�ƱŚƯżưƷ�ƾſŹźŝ�ŵŹƺƯ�żǀ

ŶƳźǀĭ�Źřźƣ���
ƴĤưƷǀě�ƲǀƯ�ŵŚƸƴƄƾ�ř�ƱŚĪƯř�šŹƺƇ�Źŵ�ƶĩ�ŵƺƃƿ�Źŵ�źƇŚƴƗ�Ʋ
Ƴ�żƜƯ�ŢƟŚŝǀƵŻřŶƳř�ż�ĭǀźƽř�ƶƬųřŶƯ�šŚƘƫŚƐƯ�ƭŚŬƳř�ƹ�ŵƺƃ�ƽ�ƩźŤƴĩ�

ŝ� ƵŶƃǀƘţ�ŢƸū�źŤƄǀǀŧŚţ�ƲǀƺŬţ� źƿƴƯ�żǀżƿŹƹźƋ�ƮƽƯ�źƔƳ� ƶŝ�ƾ�
ŶſŹ���

References: 

 
1. Frisoni GB, Padovani A, Wahlund LO. The 

diagnosis of Alzheimer disease before it is 
Alzheimer dementia. Arch Neurol 2003; 60(7): 
1023-1025. 

2. Hamdy RC. Alzheimer�s disease: an overview. 

South Med 2001; 94(7); 661-662. 
3. Yochiro K, Masahiro K. Aggregation of amyloid ß-

protein and its neurotoxicity: Enhancement by 
Aluminum and other metals. Tokoku J 1994; 174: 
263-268. 

4. Killiela DW, Maier JA. A connection between 
magnesium deficiency and aging: New insights 

from cellular studies. Magnesium Research 2008; 
21(2): 77-82. 

5. Danysz W, Parson CG. The NMDA receptor 
antagonist memantine as a symptomatological and 
neuroprotective treatment for Alzheimer�s disease: 

Preclinical evidence. Int J Geriatr Psychiatry 2003; 
18: 23-32. 

6. Cacabelos R, Takada M, Winblad B. The 
Glutamatergic system and neurodegenerative ration 
in dementia preventive strategies in Alzheimer 
disease. Int J Geriar Psychiatry 1999; 14: 3-47. 

7. Durlach J, Bac P, Durlach V. Are age-related 
neurodegenerative disease linked with various type 

Archive of SID

www.SID.ir

www.SID.ir


���
�Z¼Ì]�c|��Z]�½M��Z^e�Y�Á��¼ËY�·M�É�Z¼Ì]��{�¹���ºË�ÌÀ»É���

of magnesium depletion. Mag Res 1997; 10(4): 
339-353. 

8. Durlach J. Pathogenesis of Alzheimer�s disease. 

Mag Res 1990; 10(4): 217-218. 
9. Billard JM. Aging hippocampal synaptic activity 

and magnesium. Mag Res 2006; 19(3): 199-215. 
10. Glick JL. Demantia: The role of magnesium 

deficiency and hypothesis concerning the 
pathogenesis of Alzheimer�s disease. Med 
Hypothesis 1990; 33(4): 211-225. 

11. Basun H, Forssell LG, Wetterberg L, Winbland B. 
Metals and trace elements in plasma and 
cerebrospinal fluid in normal aging and Alzheimer 
disease. J Neural Trans Park Dis 1991; 3(4): 231-
258. 

12. Danysz W, Parsons CG, Mobius HJ, Stoffler A, 
Quack G. Neuroprotective and symptomatological 

action of memantine relevant for Alzheimer�s 

disease � a unified glutamatergic hypothesis on the 
mechanism of action.  Neurotox Res 2000; 2(3): 85-
97. 

13. Anderasi E, Pali N, MOlanar Z, Kosel S. Barium, 
aluminum, magnesium and phosphorus contents of 
control Alzheimer disease patients. J Alzheimer Dis 
2005; 7(4): 273-278. 

14. Ozturk S, Cillier AE. Magnesium supplementation 
in the treatment of dementia patients. Medical 
Hypothesis 2006; 67: 1223-1225. 

15. Parsons CG, Danysz W, Quack G. Glutamate in 
CNS disorders as a target for drug development: an 
update. Drug News Perspect 1998; 11(9): 523-569. 

 

 
 
 

��

Archive of SID

www.SID.ir

www.SID.ir

