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�ŹŵƵŚººƯ�Ʋǀººŝ�ŚººƷƽ��ƽŵíë�Śººţ�ŹƺƿźƸººƃ�íìƹŹ�źººŝ�ƽ�éå�źººƠƳ�� �

��ƶƳŚųŹŚĩ�ƲǀƬƛŚƃ�Żř�ƽƹŹ�ƽŶƳŵ�ƽ���ŵŹƺºƯ�Ƶƹźºĭ�ƱřƺƴƗ�ƶŝ�ƱŚŬƳŻ�
��ƹéå�����ƱřŵźƯ�Żř�źƠƳ��ƮƫŚºſ�������ƪƛŚºƃ�źºǀƛ�ƹ��������ƶºƤƐƴƯ�ƱŚºưƷ�Źŵ�ƶºƧ

�ƾƯ�ƾĭŶƳŻ��ŶƳŵźƧ����ƴºſ�Ƶƹźĭ�Śŝ�ƹ�ŶƷŚƃ�Ƶƹźĭ�ƱřƺƴƗ�ƶŝ�ƾ��ƶŝŚƄºƯ�
ƶĩ���ƬƗƺŝ�ƵŚĮƄƿŚƯŻō�ƶŝƾ�����������ƭŚºŬƳř��ŶºƳŵƺŝ�Ƶŵźºĩ�ƶºƘūřźƯ�ƱŚºŬƳŻ�

ŢƟźĭ�����������řŹřŵ�Ƶƹźºĭ�ƹŵ�źºƷ�Źŵ�ƶƘƫŚƐƯ�ŵŹƺƯ�ŵřźƟřƽ��ƵŵƹŶºŰƯ���ƽ�
ƴſƾ�çè���Śţ�èì��ŶƳŵƺŝ�ƩŚſ����ƴſ�ƲǀĮƳŚǀƯƾ������ŵŹƺºƯ�Ƶƹźºĭ�æ�èæ��ƹ�

�ŶƷŚƃ�Ƶƹźĭî�èåŵƺŝ����
��ŻřƬƧƶǀ������Ƶƹźĭ�ƹŵ�ŵřźƟř�ƽƱƺų�źǀĭƽŶƿŹƹ�ƽŢƟźĭ�ƭŚŬƳř����ŹřŶƤƯ
ê��źŤǀƫ�ƾƬǀƯ�����ƶƫƺƫ�ƶŝ�ŵřźƟř�Ʊƺų�Żř���ƽ���ƲƿŹŚºĜƷ�ƂƿŚƯŻō����Źřŵ��ƩŚºƤŤƳř

Ƶŵřŵ��ƱŵƹżººƟř�Żř�žººě�ƹ�Ŷººƃ�çƾººƬǀƯ�źººŤǀƫ�ƲǀŘƫƹźººě�ƭƺººǀƳƺƯō�� �
ŵƽ�šŚººƯŚŝŹŚĩƺǀţ�(APDC)�ƹ�ê�ƾººƬǀƯ��źººŤǀƫ�ƪººǀţƺŝƹżƿř�ƪººǀŤƯ� �

��ƱƺŤĩ(MIBK)�����ƶƫƺƫ�ƶŝ�����ţ�šŶƃ�ƶŝ�ƶƫƺƫ�ƽřƺŤŰƯ��Ŷƃ�Ƶŵřŵ�ƱŚƨ��
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ƶººƫƺƫ�Żř�ĨººƿźƷ�žĜººſ��ŢººƟźĭ�Źřźººƣ�ĥƺǀƠƿźŤƳŚººſ�ŵŹƺººƯ�ŚººƷ��� �
ƶººƿǇ�ƽƹŹ�ƝŚƠººƃ�ººƿƾ�řŵŶººŬƯ�ƹŚººů�ƶººƫƺƫ�Ĩººƿ�ƶººŝƽ�MIBK�� �

���řźŝ�Śţ�Ŷƃ�ƪƤŤƴƯƽ�ſŹźŝ�ƾ�����ŵƺƃ�ƵŵŚƯō�Ʊƺų�śźſ�ƱřżǀƯ����źƿŵŚƤƯ
�����ƵŚĮŤſŵ�Śŝ�Ʊƺų�śźſ��ƽźŤƯƺŤƟƹźŤƨĜſř�ưţř�śŸūƾ���ƵŹƺºƧ�Śŝ��ƽ�

�ƾºŤǀƟřźĭ�(GFAAS, Shimadzu AA 6800, Japan)�ƺºƯ���ƵŻřŶºƳř�ŵŹ
źǀĭƽŢƟźĭ�Źřźƣ���æçƹææ���ƽƺŬŤƀū�Ŷů�(Detection Limit)�

��������śźſ�ƽźǀĭ�ƵŻřŶƳř�ƽřźŝ�ƵŚĮŤſŵ�Ʋƿřppb�åíê�å��ŵƺºŝ�����ŵřźºƟř
������������������Źŵ�ƩŚƜŤºƃř�šŶºƯ�ƩƺºƏ�ƹ�ƪºŰƯ��Ʋºſ�źºƔƳ�Żř�ƶºƘƫŚƐƯ�ŵŹƺƯ

ƶƳŚųŹŚĩ��ƽ�ƹŹ�ƽ�ŶƳŵ�ƽ��Ƴƺºų�ŭƺƐſ�ƹ�ƱŚŬƳŻ�ƾ���ŵřźºƟř�ƹ�śźºſ�
�ƶººƘƫŚƐƯ�ŵŹƺººƯ�ƪƜººƃ�ƹ�Ʋººſ�źººƔƳ�Żř�ŶƷŚººƃ�Ƶƹźººĭ�ƽŹŚººƯō�ƽ�

ŶººƴŤƟźĭŹřźƣ��řźººŝƽƶƀººƿŚƤƯ��ƽ�Żř�Ƶƹźººĭ�ƹŵ��ƱƺººƯŻōTřźººŝ�ƹ�ƽ�
ſŹźŝƾ�ƶƐŝřŹ���ƽ��ŚƷźǀƜŤƯ�ƱŚǀƯ�����Źŵ�ŚºƸƳō�ŹŚºƧ�ƪŰƯ�ƹ��ŵřźƟř�Ʋſ�ƽ

��Ʊƺų�śźſ�źƿŵŚƤƯ�Śŝ�ƶƳŚųŹŚƧ����Ŷºƃ�ƵŵŚƠŤºſř�žƳŚºƿŹřƹ�żǀƫŚƳō�Żř��
�åê�å�<�P�����
 

ƶŤƟŚƿ�ŚƷ��
���������Ʊƺų�śźſ�ƲǀĮƳŚǀƯ(PbB)��Ƶƹźĭ�Źŵ��ŚƷƽ�ƶŝ�ŶƷŚƃ�ƹ�ŵŹƺƯ�

��Ŝǀţźţåë�æë�Ư��ƾſŵ�Źŵ�ƭźĭƹźƨǀ�źŤǀƫ���ƹéì�æå����Źŵ�ƭźºĭƹźƨǀƯ
ƾſŵ�źŤǀƫ�ŵƺŝ����Żř�éå�������ƶƘƫŚƐƯ�ŵŹƺƯ�ŵřźƟř�ƪĩ�źƠƳ�ì�����Ŷºůřƹ�Źŵ�źƠƳ�
ƶŤŴƿŹ�źĭƽ���æå�������Ŷǀƫƺţ�Ŷůřƹ�Źŵ�źƠƳ�æè�����żǀƫƹźŤĪƫř�Ŷůřƹ�Źŵ�źƠƳ�

��ƹæå����Źřŵř�Ŷůřƹ�Źŵ�źƠƳ�ƽ������������ƲǀĮƳŚºǀƯ�ƹ�ŶºƳŵƺŝ�ŹŚºĩ�ƶºŝ�ƩƺƜƄºƯ�
ƩƹŶū�ƢŞƏ�ŵřźƟř�Ʋƿř�Ʊƺų�śźſ�æŶƯō�ŢſŶŝ�����

��

�ƩƹŶūæ��ƶƐŝřŹ�ƽƶƳŚųŹŚĩ�Źŵ�ŵřźƟř�ŹŚĩ�ƪŰƯ�ƹ�śźſ�ŭƺƐſ���
Ƶƹźĭ�ŚƷƽƶƘƫŚƐƯ���

ŹŚĩ�ƪŰƯ�ŽŚſř�źŝ��
ŵřźƟř�ŶƇŹŵ�ƹ�ŵřŶƘţ��Ʊƺų�śźſ�ƲǀĮƳŚǀƯ�

�źŤǀƫ�ƾſŵ�Źŵ�ƭźĭƹźƨǀƯ���
źĭ�ƶŤŴƿŹ�Ŷůřƹƽ��ì��ê�æì����åê�çæ��

Ŷǀƫƺţ�Ŷůřƹ��æå��çê����éç�æí��
żǀƫƹźŤĪƫř�Ŷůřƹ��æè��ê�èç����ìë�æê��

Źřŵř�Ŷůřƹƽ��æå��çê����êî�æå��
��

ƲǀƴĤưƷ����������ƞºƬŤŴƯ�ƽŚƷŶºůřƹ�ƲǀƬƛŚƃ�Ʊƺų�śźſ�ƲǀĮƳŚǀƯ�Ʋǀŝ�
��ƶƳŚųŹŚĩ�����ƽŹřŵŚºƴƘƯ�ƝǈŤºųř�����Ţºƃřŵ�ŵƺºūƹ�åé�å�=�P�����źºŝ

�ŽŚººſř�ƵŹŚưººƃ�ƩƹŶººūç��śźººſ�ƲǀĮƳŚººǀƯ�Ʊƺººų�Śººŝ�ŵřźººƟř�Źŵ� �
Ƣŝřƺººſ�ŹŚººĩƽººƴƘƯ�ƝǈŤººųř�ƹ�ŶººƯō�ŢººſŶŝ�ƞººƬŤŴƯ�ƾŹřŵ�ƽ�
ƵŶƷŚƄƯ�ŶƄƳ��êê�å�P=����

��
�ƩƹŶūç��ƶƐŝřŹ�ƽ�ƩŚƜŤƃř�šŶƯ�ƹ�śźſ�ŭƺƐſ�ŚƧ�ŹŵƶƳŚųŹ��

Ƶƹźĭ��ƶƘƫŚƐƯ�ƽŚƷ����šŶƯ�ŽŚſř�źŝ
ŹŚĩ��

�ƹ�ŵřŶƘţ
ŵřźƟř�ŶƇŹŵ��

Ʊƺų�śźſ�ƲǀĮƳŚǀƯ�
�źŤǀƫ�ƾſŵ�Źŵ�ƭźĭƹźƨǀƯ���

ƶƤŝŚſ�ƽ�Żř�źŤưĩ�ƽŹŚĩ�êƩŚſ���ê��ê�æç����íç�æé��
ƶƤŝŚſ�ƽ�ƽŹŚĩ�ëƩŚſ���æì��ê�éç����çé�æê��
ƶƤŝŚſ�ƽ�ƽŹŚĩ�ìƩŚſ���æè��ê�èç����ëî�æê��
ƶƤŝŚſ�ƽ�Żř�źŤƄǀŝ�ƽŹŚĩ�íƩŚſ���ê��ê�æç����åé�çæ��

��
���������Śºŝ��ŶƷŚºƃ�ƹ�ŵŹƺºƯ�Ƶƹźºĭ�ƹŵźºƷ�ŵřźƟř�Źŵ�Ʊƺų�śźſ�ƲǀĮƳŚǀƯ

������ŵřŵ�ƱŚƄƳ�ƂƿřżƟř��Ʋſ�ƂƿřżƟř��ƹ���������ƽŹŚºƯō�źºƔƳ�Żř�ƂƿřżºƟř�Ʋºƿř
�ŵƺŝ�ŹřŵŚƴƘƯ�åååæ�å ��P����

��
�ƩƹŶūè��ƶƐŝřŹ�ƽŵřźƟř�Ʋſ�ƹ�śźſ�ŭƺƐſ�ƶƘƫŚƐƯ�ŵŹƺƯ���

ƶƘƫŚƐƯ�ŵŹƺƯ�ŵřźƟř�Ʋſ��śźſ�ƲǀĮƳŚǀƯ��Źŵ
ŵŹƺƯ�Ƶƹźĭ�ŵřźƟř�

�Ťǀƫ�ƾſŵ�Źŵ�ƭźĭƹźƨǀƯź���

śźſ�ƲǀĮƳŚǀƯ��Źŵ��
ŶƷŚƃ�Ƶƹźĭ�ŵřźƟř���

�źŤǀƫ�ƾſŵ�Źŵ�ƭźĭƹźƨǀƯ���
�Żř�źŤưĩçëƩŚſ���îé�í��ìë�í��

èå�ó�çëƩŚſ���çé�ææ��èî�î��
èê�ó�èæƩŚſ���ëå�æî��åé�æç��

�Żř�źŤƄǀŝèêƩŚſ���èê��íå�æç��
��

�ŦŰŝ��
�����ŚººŤƳƿ���ƲǀĮƳŚººǀƯ�ƶººĩ�ŵřŵ�ƱŚƄººƳ�ƶººƘƫŚƐƯ�Ʋººƿř�Żř�ƪººƇŚů�Ū� �

ƶººƳŚųŹŚĩ�ƪƛŚººƃ�ŵřźººƟř�Źŵ�Ʊƺººų�śźººſ�ƽ��śƹŷƹŹƽŶººƳŵ�ƽ�� �
�ŹřŵŚººƴƘƯ�ƝǈŤººųř�Śººŝ��ƱŚººŬƳŻƽ�ŵƺººŝ�ŶƷŚººƃ�Ƶƹźººĭ�Żř�Ƃǀººŝ��� �

�åååæ�å �P����Ƴƺººų�ŭƺƐººſ�źǀƀººƠţ�ŽŚººſř�źººŝƾ�Źŵ�śźººſ�� �
��ººƴưƿř�ƹ�ŢƯǈººſ�ŢƿźƿŶººƯ�ŵŹřŶƳŚŤººſř��ƚƫŚººŝ�ŵřźººƟřƾƬƜººƃ�ƾ� �

[Occupational Safety and Health Administration (OSHA)]��
�����Żř�źŤưĩ�śźſ�źƿŵŚƤƯî�������źºŤǀƫ�ƾºſŵ�Źŵ�ƭźºĭƹźƨǀƯ���ºƘǀŞƏ�řŹƾ��

���śźſ�źƿŵŚƤƯæåŚţ�éç����źŤǀƫ�ƾſŵ�Źŵ�ƭźĭƹźƨǀƯ�����ƪºŝŚƣ�ŭƺƐſ�řŹ
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�řźŝ�ƩƺŞƣƽ������ƳǇƺºƏ�Źŵ�ƲƯżºƯ�ŽŚưţ�ƾ����šŶºƯ��������ƶºĪƴƿř�ƍźºƃ�ƶºŝ
�ŵŶŬƯ�ƂƿŚƯŻōƽ����ƉźƗ�Źŵ�ë���ŵźǀĮƳ�ƭŚŬƳř�ƵŚƯ�����źţǇŚŝ�źƿŵŚƤƯ�ƹ���

��ŻřéçŚţ�êè���ƾſŵ�Źŵ�ƭźĭƹźƨǀƯ�źŤǀƫ�������ƪŝŚƣ�Ŷů�Żř�źţǇŚŝ�ŭƺƐſ�řŹ
���Ţſř�Ƶŵźĩ�ƭǈƗř�ƩƺŞƣ����řŹřŵ�ŵřźƟř�ƲǀƴĤưƷƽ����Ƃǀŝ�śźſ�źƿŵŚƤƯ

��Żřêè����źŤǀƫ�ƾſŵ�Źŵ�ƭźĭƹźƨǀƯ�������ƹŚºů�ƎǀŰƯ�Źŵ�Źƺƌů�Żř�ŶƿŚŝƽ�
��ĩ�żǀƷźě�śźſŶƴƴ�������ŵřźºƟř�Ʋƿř�ƽřźŝ������ƉźºƗ�Źŵ�ŵŶºŬƯ�ƂƿŚºƯŻō� �

ç���Ư�ƭŻǇ�ƶŤƠƷ�ƾ���ŶƃŚŝ�æé��æç�����ĭŵƺƫō�ƶŬǀŤƳ�Źŵƾ����Ʋºƿř�ƎǀºŰƯ�
���������Ư�ƶƳŚųŹŚĩ�ũŹŚų�ƎǀŰƯ�Żř�Ƃǀŝ�śźſ�ƶŝ�ŢŞƀƳ�ƶƳŚųŹŚĩƾ��ŶƃŚŝ

��ĭŵƺƫō�Ʋƿř�ƹƾ�ƃŚƳ�ƾ���źǀĭŹŚĩ�ƶŝ�Żř�ƽƹŚů�ƱŶƘƯ�ħŚų�ƽ�ƹ�śźſ�
������Ư�ħŚų�Ʋƿř�Śŝ�ƱřźĭŹŚĩ�ŽŚưţ�ƲƿřźŝŚƴŝƾ�ŶƃŚŝ��ŶƴģźƷ����ƲǀĮƳŚºǀƯ�
�������ŚƷŶºůřƹ�Źŵ�ƪƛŚºƃ�ŵřźƟř�Ʊƺų�śźſƽ������Źŵ��ƶºƳŚųŹŚĩ�ƞºƬŤŴƯ�

ƵŵƹŶŰƯ��ƽ����ŵŹřŶƳŚŤºſř�ƩƺŞƣ�ƪŝŚƣ��OSHA��řźºŝ�ƽ�����ƲƯżºƯ�ŽŚºưţ�
Ưƾ�ŶƃŚŝ�����������Ŷºůřƹ�ƶŝ�ƍƺŝźƯ�śźſ�ƱřżǀƯ�ƲƿźŤƄǀŝ��ƢǀƤŰţ�Ʋƿř�Źŵ

ƶŤŴƿŹ�źĭƽ���ƃŚƳ�ƶĩ�ŵƺŝ�ƾ��ƹ�Żř��ƵŹƺĩ�ŵƺū�ƽƹŹ�ƽ�ƹ�Ŷůřƹ�Ʋƿř�Źŵ�
��ŚºƯŵ�ƲǀƴĤưƷƽ��ǇŚºŝ�ƽ���������ƵŹƺºĩ�Źŵ�ƵŵŚƠŤºſř�ŵŹƺºƯ��êåå��Śºţëåå�

ƶūŹŵ���ƾŤƳŚſ�ƽ��ŵřźĭ��ŵƺŝ�������������ŵřŻō�ƹ�śźºſ�źºǀŴŞţ�ƶºŝ�źºŬƴƯ�řźƿŻ�
��������ŚƌƟ�Źŵ�śźſ�ŹŚŴŝ�ƹ�ŹŚŞƛ�ƹ�ŵźĭ�šřŹŷ�ƲŤƄĭƽ�ƀºƠƴţ�ƾ�Źŵ�ƹ�

�������ƶƿŹ�ƢƿźƏ�Żř�Ʊƺų�ƶŝ�śźſ�ŵƹŹƹ�ƶŬǀŤƳ����ºƯ�ŚºƷƾ��ŵƺºƃ������Ʋºƿř�Śºŝ
�ƶƳŚųŹŚĩ��ŵƺūƹ��ƽ�ŵŹƺƯ�������šŚŬƳŚųŹŚĩ�żū�ŚƯ�ƶƘƫŚƐƯ�����ƮºƧ�źƐų�Śŝ

ƶŤſŵ����ŵƺŝ�ƵŶƃ�ƽŶƴŝ������������Ʊō�ƱŚºƴĩŹŚĩ�Ʊƺºų�śźºſ�ƲǀĮƳŚºǀƯ�řźºƿŻ��� �
æë����źŤǀƫ�ƾſŵ�Źŵ�ƭźĭƹźƨǀƯ�ŵƺŝ��������ŚưƴƷřŹ�ƹ�ƽźŤƳǈƧ�źŤƧŵ�î���Źŵ
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Background and Objective: Environmental pollutions that affect human health are one of the important 

worries related to heavy metals production. Our objective of this study was to investigate the blood lead 

levels in workers of Zinc melting factory of Dandi Zanjan and to compare its level with healthy men who 

were living around the factory. 

Materials and Methods: This study was carried out on 40 workers as case group and 40 healthy non-worker 

male individuals who where living around the mentioned factory in Dandi region of Zanjan as control group. 

Blood lead concentrations was measured by graphite furnace atomic absorption spectrophotometer 

(GFAAS). The data were analyzed using T-test and ANOVA. 

Results: The mean of blood lead levels in case and control groups were 16.06 and 10.47 ìg/dL respectively 

(P = 0.0001). There was also a significant difference between workers lead levels in different parts of the 

factory (P = 0.04). 

Conclusion: Blood lead levels in factory workers were higher than in control group, although blood lead 

levels were in reference limit in workers on the basis of OSHA standards. Since the major way of lead 

pollution is respiratory tracts, therefore it is necessary to use appropriate air conditioner systems in such 

factories. 
 

Key words: Plumbism (Lead toxicity), Blood Lead (PbB), Occupational poisoning, Graphite furnace 

atomic absorption spectrophotometer (GFAAS) 
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