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��������ŵřŶƘţæèå���������ƩŚºſ�Ʋǀºŝ�ƶºƧ�ƶƀŗŚƿ�ƮƳŚų�źƠƳ�����ƽŚºƷæèíê���Śºţ
æèíë�������������ƵŵźºƧ�ƶºƘūřźƯ�ƱŚºŬƳŻ�źƸƃ�Źŵ�ƱřƺŴŤſř�ƮƧřźţ�żƧźƯ�ƶŝ

��ŶƳŶƃ�ƾſŹźŝ��ŶƳŵƺŝ��������Żř�źŤƄǀŝ�ƵŹƺƴƯō�šŶƯ�ƩƺƏçé�ƵŚƯ�����ƭŶºƗ�
ŹŚĮǀººſ�ƝźƈººƯ���ƦǀţƹźěƺŘŤººſř�ƾĮŤƀººƨƃ�ŵƺººūƹ�ƭŶººƗ��Żř

�Źƹ�ƽŚƷŹŚǀƘƯ������ŶºƳŵƺŝ�ƶºƘƫŚƐƯ�ƶºŝ�ŵƹ�����������ƽŶºŞƧ�ƽŹŚºưǀŝ�ƶºŝ�ǈŤºŝř
����ƲƿźƧƹŶºƳř�Śƿ��ƦǀƫƺŝŚŤƯ��ƽƺǀƬƧ���������ƽƹŹ�ƶºƧ�ƾƿŚºƷƹŹřŵ�ŢºƟŚƿŹŵ�

�����ŮƐſ�Śƿ�ƾƳřƺŴŤſř�ƱƺǀſřżǀƫřźƴǀƯHcy���B12������źǀŧŐºţ�šǇƺºƟ�Śºƿ�
������������Żř�źŤƄºǀŝ�ƾƯźºſ�ƮǀƀºƬƧ�ŮƐºſ�ƹ�ŵŹřŸĭê�æå��ƾºƬǀƯ�����Źŵ�ƭźºĭ

ƾſŵ����������ƾºƯ�Ƶŵźưƃ�ƶƘƫŚƐƯ�Żř�ũƹźų�ƽŚƷŹŚǀƘƯ�Żř��źŤǀƫ���ŶƳŶºƃ���Źŵ
ŚƈƯ�����ƵŵŚƠŤſř�ƶƘƫŚƐƯ�ŵŹƺƯ�ŵřźƟř�Śŝ�ƶŞů�ƽ��Śºƿ�ƲǀŘƟŚƧ�ƾƬŞƣ�Śƿ�ƾƬƘƟ�

����ƶºƳřŻƹŹ�ƵŵŚƠŤſř�ƹ�ŹŚĮǀſ��ƽ�����������ƹ�ƾºƴŞƫ�šǇƺƈºŰƯ�źƿŚºſ�ƹ�źǀºƃ�
��������Ŷºƃ�ƶºŤƟźĭ�źƔƳ�Źŵ�ƾƨƿżǀƟ�ŢǀƫŚƘƟ�ƱřżǀƯ���ƯŚºưţ�ƾ�ŝ�ǀ���Źŵ�ƱřŹŚºư

������ƛ�ƱřƺŴŤºſř�Ʈĩřźºţ�ƭŚŬƳř�ƱŚƯŻ�ºǀ�����ƶºƳŚų�ƹ�ƪƛŚºƃ�ź�����ƹ�ŶºƳŵƺŝ�Źřŵ
ƫŚƘƟǀ�Ɵ�ŢǀżƿĪƾ���ƶŝŚƄƯ�ƿŶĪƿ���ě�Ŷů�Źŵ�źĮǀ�Ź�ƵŵŚƹƽ����ºŝ�ƶºƳřŻƹŹ�ǀ�Ʋ
Ƴǀ���Śţ�Ʈƿ�ŶƴŤƃřŵ�ŢƗŚƀĪ�����������ŵŹƺºƯ�Ƶƹźºĭ�ƹŵ�ƶŝ�ƾſŹźŝ�ŵŹƺƯ�ŵřźƟř
æ��t-score����ŶƷŚƃ�ƹ�æ��!t-score���ŶƳŶºƃ�ƮǀƀƤţ���BMD�

���ŹƺưƟ�Ʊŵźĭ�FN������źŞƯƺƫ�ƲƿŚĜſř�ƹ�LS�������ƵŚĮŤºſŵ�Żř�ƵŵŚƠŤſř�Śŝ
ɉOsteocore ƁƹŹ�Śŝ�ƹ�(Dual Xray Absorptiometry) DXA�

Ŷººƃ�ƾººſŹźŝ��ƳƶººƳƺư��ƶººŤƳō�ŶººƿŹƹ�Żř�ƹ�ŚŤººƃŚƳ�ŢººƫŚů�Źŵ�ƽźººǀĭ� �
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řŹŚƨưƷ�ƹ�ƾưƿźƧ�ƶƳŚūźƯ�źŤƧŵ�Ʊ��
 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÎÖƵŹŚưƃ����ƽÔÓ���żǀƿŚěÖÍ 

ÎÒ

�������ŮƐºſ�ƹ�Ŷƃ�ƶŤƟźĭ�ƩŚŤǀŝƺƧHcy�������ƲǀƯŚºŤƿƹ�ƹ�šǇƺºƟ��B12��Źŵ�
ƶƳƺưƳ��������������Ŷºƃ�ƾºſŹźŝ�ŵźºƟ�źºƷ�Źŵ�ƵŶºƃ�ƶºŤƟźĭ�ƽŚºƷ���ƶºƳƺưƳ��ŚºƷ� �

���šŹřźººů�Źŵ��ƩŚººĤŴƿ�Źŵ�ĥƺƠƿźŤƳŚººſ�Żř�žººěçê�ƶººūŹŵ��ƽ�
ƾŤƳŚſ������Ŷƃ�ƽŹřŶƸĮƳ�ƂƿŚƯŻō�ƱŚƯŻ�Śţ�ŵřźĭ��Hcy�����Śºŝ�ƭźſ�ƩŚţƺţ�

ƟřźĭƺţŚºººƯƹźƧ�ƁƹŹƵŻřŶºººƳř�ƾ��Ŷºººƃ�ƽźºººǀĭ���Śºººŝ�šǇƺºººƟ�
ƁƹŹImmunoassay �ŢǀƧ�Śŝ� ROCHE�ƵŻřŶºƳř���Ŷºƃ�ƽźºǀĭ.�

ƲǀƯŚŤƿƹ�B12ƁƹŹ�Śŝ�(ECLIA) Electrochemiluminescence 

ŢǀƧ�Śŝ ROCHE Ŷƃ�ƾſŹźŝ.���Żř�řŹ�ƶºƏƺŝźƯ�ŻƺŬƯ�ƶƘƫŚƐƯ�Ʋƿř
ƶŤǀưƧ��ƽ����������ŵƺºŝ�ƵŵƺºưƳ�Ÿųř�ƱŚŬƳŻ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ơǈųř���

�����Żř�ƾſŹźŝ�ƭŚŬƳř�Żř�ƪŞƣ�ľŚƴưƋ���ŢƿŚƋŹ�ƱřŹŚưǀŝ�ƾƯŚưţ����ƶŤƟźĭ�ƶƯŚƳ
Ŷƃ��Ƶŵřŵ��Ɩưū�ƽŚƷ�����ƱƺƯŻō�ƭŚŬƳř�Śŝ�ƵŶƃ�ƽŹƹō����ƽŚºƷT��ƪƤŤƀºƯ��

Mann-Whitney���Chi-Square������ƲƯźǀĜºſř�ƾĮŤƀºŞưƷ�ŜƿźƋ���
ſźĭŹǀ�ſźĭŹ�ƹ�Ʊƺǀ�ƱƺLogistic������Źřźºƣ�ƪºǀƬŰţ�ƹ�ƶºƿżŬţ�ŵŹƺºƯ
ŢƟźĭ���

��
ƶŤƟŚƿ�ŚƷ��
�������ŵřŶººƘţ�ƕƺººưŬƯ�Źŵæèå��ŶººƴŤƟźĭ�Źřźººƣ�ƶººƘƫŚƐƯ�Źŵ�źººƠƳ�� �

�ëì�ƠƳ�������ƹ�ŵŹƺƯ�Ƶƹźĭ�Źŵ�źëè�������ŶƷŚºƃ�Ƶƹźºĭ�Źŵ�źºƠƳ������ƲǀĮƳŚºǀƯ
�������ŵŹƺºƯ�Ƶƹźºĭ�Źŵ�ƱŚºƳŻ�Ʋƿř�ƾƴſê�ëtê�êí��ŶƷŚºƃ�Ƶƹźºĭ�Źŵ�ƹ�� �

ê�ë�tì�êì���ƩŚſŵƺŝ��éîî�å P�����ƶŝŚƄºƯ�ƾƴſ�źƔƳ�Żř�Ƶƹźĭ�ƹŵ
ŶººƳŵƺŝ���ƲǀĮƳŚººǀƯBMIŵŹƺººƯ�Ƶƹźººĭ�Źŵ�ƶººƘƫŚƐƯ�ŵŹƺººƯ�ƱŚººƳŻ�� �

ë�è�tëë�çê������ŶƷŚƃ�Ƶƹźĭ�Źŵ�ƹ�è�ë�têë�çí����ŵƺºŝ��ååç�å P���
ſŹźŝ��ƾ��šŶƯ�����������Źŵ�ƶºƧ�ŵřŵ�ƱŚƄºƳ�ƶƘƫŚƐƯ�ŵŹƺƯ�ƱŚƳŻ�ŻƺěƺƴƯ�ƱŚƯŻ

���ŵŹƺƯ�Ƶƹźĭç�ìtæå�æç����ŶƷŚƃ�Ƶƹźĭ�Źŵ�ƹ��è�ë�tåë�í����Żř�ƩŚºſ�
��Ʊō�ŻƺěƺƴƯ�ƱŚƯŻ����ƶŤƃŸĭ�ŚƷ�ŵƺºŝ��ååæ�å P���������ŵŹƺºƯ�ƱŚºƳŻ�źºŨƧř

�ƶƳŚų�ƶƘƫŚƐƯ��ŶƳŵƺŝ�Źřŵ������ƶºƳřŻƹŹ�ƝźƈƯ�źƔƳ�Żř��ƽ������ƽŚºģ�ƹ�źǀºƃ�
�������źǀƃ�ƶƳřŻƹŹ�ƝźƈƯ�ƱřżǀƯ�ƎſƺŤƯ�Ʋǀŝ�ƽŹřŵŚƴƘƯ�šƹŚƠţ���ƽŚģ�ƹ�

����ŢƃřŶƳ�ŵƺūƹ�Ƶƹźĭ�ƹŵ�Ʋǀŝ�����ƱŚưƿřŻ�ŵřŶƘţ�źƔƳ�Żř������Ƶƹźºĭ�Źŵ��ŚºƷ
���ƱŚưƿřŻ�ŵřŶƘţ�ƲǀĮƳŚǀƯ�ŵŹƺƯ��ŚºƷ�í�ç�tíê�ê�������ŶƷŚºƃ�Ƶƹźºĭ�Źŵ�ƹ�

ë�æ�tçî�é�ŵƺŝ����������ƱŚưƿřŻ�ŵřŶƘţ�źƔƳ�Żř�Ƶƹźĭ�ƹŵ�Ʋǀŝ�ƝǈŤųř���ŚºƷ
���ŵƺŝ�ŹřŵŚƴƘƯ�ååæ�å P�����ƾŝŚºƿŻŹř�ŪƿŚŤƳ�������ƶºŝ�ƽźŤƯƺŤǀƀºƳřŵ�ƽŚºƷ

���������ĮƳŚºǀƯ�ƶºƧ�ŵřŵ�ƱŚƄºƳ�ƵŶºƯō�ƪưƗ��ƲǀBMD�LS���ƹ�BMD��FN�
���ŝ��ŵŹƺƯ�Ƶƹźĭ�ƱŚƳŻƶ����������ŵƺºŝ�ŶƷŚºƃ�Ƶƹźºĭ�Żř�źºŤưƧ�ƽŹřŵŚƴƘƯ�ŹƺƏ.�

TScore�LS���ŵŹƺººººƯ�Ƶƹźººººĭ�Źŵîê�åtåç�ç��ƪººººŝŚƤƯ�Źŵ�
ëæ�åtéê�å���ŵƺŝ��åååæ�åP<���TScore�FN-������ŵŹƺºƯ�Ƶƹźºĭ�Źŵ�
íè�åtæì�æ���ŶƷŚºººººƃ�Ƶƹźºººººĭ�Źŵ�ƹ�íí�åtéì�å�ŵƺºººººŝ�
�åååæ�åP<�����ƾŝŚººƿŻŹř�ŪƿŚºŤƳ�ƢºŞƏ�źºŝ�����ƵŶººƯō�ƪºưƗ�ƶºŝ�ƽŚºƷ��

����ŮƐºſ�ƲǀĮƳŚǀƯHcy���ŵŹƺºƯ�Ƶƹźºĭ�Źŵ�é�îtîí�æë��Ƶƹźºĭ�Źŵ�ƹ�
�ŶƷŚºººƃæ�ìtèî�æç�ƾºººƬǀƯ��źºººŤǀƫ�Źŵ�ƩƺºººƯ�ŵƺºººŝ�ååç�å P��� �

���ŹřŵƺưƳæ�����ŮƐſ�Hcy����ŝ�ŵŹƺƯ�Ƶƹźĭ�Źŵƶ���ưƷř�Śŝ�ŹƺƏǀŤƾ�ŝ��ºǀƄ�źŤ
����ƬƗ��ŵƺŝ�ŶƷŚƃ�Ƶƹźĭ�Żřǀ�ř�Ʈƛźƿ��Ƶŵƺţ�ƶĩ�Ʋ��ƽ�ƳŶŝ�ƾ����ŵŹƺƯ�Ƶƹźĭ�Źŵ�

���ŵƺŝ�ŶƷŚƃ�Żř�źŤưĩ������ƲǀƯŚŤƿƹ�ŮƐſ�ƲǀĮƳŚǀƯ�B12���Źŵ����ŵŹƺºƯ�Ƶƹźĭ
íåætç�êîí������ŶƷŚƃ�Ƶƹźĭ�Źŵ�ƹ�éæåtç�êêæ�ƺƨǀě�������źºŤǀƫ�Źŵ�ƭźºĭ
��ŵƺŝ�ååì�å P������������ƲǀƯŚºŤƿƹ�ƩŚƯźƳ�ƖƿŻƺţ�ƭŶƗ�ƶŝ�ƶūƺţ�ŚŝB12��Żř�

��ƽźŤƯřŹŚºěŚƳ�ƱƺƯŻō�Mann-Whitney��������ƝǈŤºųř�ƹ�Ŷºƃ�ƵŵŚƠŤºſř�
����ŶºƯō�Ţſŵ�ƶŝ�ƽŹřŵŚƴƘƯ�����ŹřŵƺºưƳç���������šǇƺºƟ�ŮƐºſ�ƲǀĮƳŚºǀƯ
�����ŵŹƺƯ�Ƶƹźĭ�Źŵ�ƾƯźſî�çtç�ê����ƃ�Ƶƹźĭ�Źŵ�ƹ���ŶƷŚî�çtê�ë��ŵƺŝ�

�åæì�å P�.�����ſźĭŹ�ƩŶƯ�Żř�ƵŵŚƠŤſř�Śŝǀ��������źºŧř�ƝŸºů�Żř�žºě��Ʊƺ
ƱŚƯŻ�šŶƯ�ŵŚƤƯ�Śŝ�ŻƺěƺƴƯƿ�źHcy��ƹ�šǇƺƟB12 ��Ƶƹźºĭ�ƹŵ�Źŵ��
ƴƘƯ�ƝǈŤųřƾ�ŵƺŝ�Źřŵ����

��
��
��

�ƩƹŶūÎ��ƶƘƫŚƐƯ�ŵŹƺƯ�ŵřźƟř�šŚƈŴƄƯ��
��
��

źǀƜŤƯ��æ�� Tscore��æ�� Tscore>��P-value 

�Ʋſ��ƩŚſ����ë�êtì�êì��ê�ëtê�êí��éîî�å��
Ƶŵƺţ�ƽ�ƾƳŶŝ���ë�ètëë�çê��è�ëtêë�çí��ååç�å��

�����žºě�ƱŚºƯŻ�šŶƯ
�ƾĮƀŗŚƿ�Żř�ƩŚſ����

ç�ìtæå�æç��è�ëtåë�í��ååæ�å��

�ƲǀŘŤƀººººǀſƺƯƺƷ
�Mmol/L����

é�îtîí�æë��æ�ìtèî�æç��ååç�å��

�šǇƺƟ�ng/L����î�çtç�ê��î�çtê�ë��åæì�å��
�ƲǀƯŚººººººŤƿƹB12�

(pg/L)��
íåætç�êîí��éæåtç�êêæ��ååì�å��
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ƶƀƿŚºƤƯ��ƲǀƯŚŤƿƹ�ƹ�šǇƺƟ��ƲǀŘŤƀǀſƺƯƺƷ�ƾƳƺų�ŮƐſ�ƽB12ƮƳŚų�Źŵ��ƶƀŗŚºƿ�ƽŚƷ������
 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÎÖƵŹŚưƃ����ƽÔÓ���żǀƿŚěÖÍ 

ÎÓ

�ŜƿźƋ�ƾĮŤƀŞưƷHcy��šǇƺºƟ�Śŝ��ÍÖ�Í , P:ÏÎ�Ír:��ƹHcy �
�ƲǀƯŚŤƿƹ�ŚŝB12��ÒÑ�Í , P:ÍÔ�Ír:������ƽŹŚºƯō�ƑŚºŰƫ�Żř�ƶºĩ�ŵƺºŝ�

ƾƴƘƯ��Ƴ�ŹřŵŵƺŞ��������ƱƺǀſźĭŹ�ƩŶƯ�Żř�ƵŵŚƠŤſř�ŚŝLogistic���ƵŶƷŚƄºƯ�

�����ƂƿřżƟř�Śŝ�ƶĩ�ŶƃHcy���ƶŤǀƀƳřŵ�ƂƷŚĩ�žƳŚƃ���ƽ����Źŵ�ƾƳřƺŴŤºſř�
��ŵřźƟřÎÏ�Ï��ƾƯ�ƂƿřżƟř������ƶºƐŝřŹ�Ʋǀƴģ�ƾƫƹ��ŶŝŚƿ���Ʋǀºŝ�ƽř��ƲǀƯŚºŤƿƹ�
B12�ŶƄƳ�ŢƟŚƿ�šǇƺƟ�ƹ���

��

�ŹřŵƺưƳæ���ŮƐſ�ƲǀĮƳŚǀƯHcy��ƲǀŤƀǀſƺưƷ��ƹŵ�ŹŵƶƘƫŚƐƯ�ŵŹƺƯ�Ƶƹźĭ���

�ŹřŵƺưƳç��ŮƐſ�ƲǀĮƳŚǀƯ�ƲǀƯŚŤƿƹ�B12ƶƘƫŚƐƯ�ŵŹƺƯ�Ƶƹźĭ�ƹŵ�Źŵ���
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ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÎÖƵŹŚưƃ����ƽÔÓ���żǀƿŚěÖÍ 

ÎÔ

�ŦŰŝ 

�����ƶƘƫŚƐƯ�Źŵ�ƽ��ŮƐºſ�ƲǀĮƳŚºǀƯ�Źŵ�ƽŹřŵŚƴƘƯ�ƝǈŤųř�źƋŚů� 

Hcy��������Ţºƃřŵ�ŵƺºūƹ�ŶƷŚƃ�ƹ�ŵŹƺƯ�Ƶƹźĭ�Ʋǀŝ��������ƶºƧ�ƽƺºŰƳ�ƶºŝ
��ƱřżǀƯHcy��ŝ�ŵŹƺƯ�Ƶƹźĭ�Źŵ�ƶ����Ƶƹźºĭ�Żř�źŤƄºǀŝ�ƾƸūƺţ�ƪŝŚƣ�ŹƺƏ
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ƫŚưŤůřƾ��ŝ�ƎƤƟ�ǀ�ƘƋƹ�Ʋǀ��������ŵƺºūƹ�ƱřƺŴŤºſř�ŢƯǈſ�ƹ�šǇƺƟ�Ţ
ŵŹřŵ��æìƹæå���������Ưźºţ�ƹ�ƒºƠů�Źŵ�šǇƺƟǀ����źƏ�Żř�ƱřƺŴŤºſř�Ʈ�ºƿ�Ƣ
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ƶŬǀŤƳ�ƽźǀĭ 
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Background and Objective: Osteoporotic fractures are major health problems in contemporary societies 

which are associated with increased morbidity and mortality and substantial economic costs. Recently, 

increased plasma homocysteine (Hcy) level has been suggested as an independent risk factor for osteoporotic 

fractures. This study aimed to compare the level of plasma homocysteine, folate and vitamin B12 in Iranian 

postmenopausal women with low and normal bone mineral density (BMD). 

Materials and Methods: In this case-control study which was performed from August 2006 to May 2007, 

BMD of 130 Iranian postmenopausal women were measured by dual energy X- ray absorbtiometry (DXA). 

The subjects were assigned to one of the two groups of case (BMD < -1; n= 67) and control (BMD ≥ -1; 

n=63). Fasting plasma Homocysteine, folate and vitamin B12 were also determined. BMD at the neck of 

femur and lumbar spine, together with other collected data were analyzed with SPSS and T- test. 

Results: The mean age of the subjects was 58.1 ± 6 years. The mean of Hcy level in the case group was 

16.98±9.4 and in the control group was 12.39 M mol/L. The mean of vit-B12 in the case group was  

598± 801 and in the control group was 551.2±410 Pg/L. Mann-Whitney test exibited a significant difference. 

The mean of serum folate level in the case group was 5.2±2.9 and in the control group was 6.5±2.9 Ng/L. 

Hcy, folate and B12 were significantly related to low BMD. LS �T score was negatively related to Hcy level 

and FN T-score had a positive relation with folate and B12 (p=0.002, p=0.017 and p=0.007, respectively). 

There was a relationship between folate and B12 and with increasing serum folate level, B12 level increased, 

too. 

Conclusion: The results suggest an association of vitamin B12 and folate with BMD. Whether this 

relationship is causal, remains unclear and demands further study. 
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