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ƪƸſ����ƩƺƇƺƫřƿĪƾ��ƮƸƯ�Żř��źţƿ�ŚƯ�Ʋƿ�ŝ�šŚƘǀƺƫƺĥƿ�����Ţºſř�ƱŶºŝ�Ĩ
��ƶĩ���Ʊō�šŚŞǀĩźţ���ŧŚºţ�ŢºŰţǀ�����Ɵ�ƞºƬŤŴƯ�šǇŚºů�źǀżƿĥƺƫƺ�ºƿ��ƹ�Ĩ

ĥƺƫƺţŚěƿ����Ɯţ�ƹ�ƱŚſƺƳ�ƁƺŴŤſŵ��Ĩǀǀ�Ư�źƾ�ŶƳƺƃ��ƳŚƴģ�Ư�ƶĤ�ºǀ�Ʊřż
ŞƏǀººƘƾŚººƷźŤƯřŹŚě�ƽƫƺƬººſ�ƾŝ�ƹ�ǀººƃƺǀưǀŚƾƿƶººƴƯřŵ�ƹ�Ʊƺººų��į�
Ɯţ�ºǀǀ�řźºƃ�Źŵ�Ʊō�šřźƿŞƏ�ƎǀººƘƾ��ºƿƟ�Śǀżƿĥƺƫƺ�ºƿ�ŽźŤººſŵ�Źŵ�Ĩ

�ſŹźŝ��ŶƃŚŝƾ�ŚƷŹƺŤĩŚƟ�ƽ�Ʊƺų��ſŚƴƃƾ��ŝ�ƹ�ǀƃƺǀưǀŚƾƿ��ºƯ�ƾ���ŶºƳřƺţ
ººưƸƯ�ƂººƤƳƾŴƄººţ�Źŵ�ǀŝ�ƆǀŹŚººưƽ�ŚººƷƽƳƺººƠƗ�ƾƳƺººų��ƾ�ƹ�

ƯƺưƀƯǀŢ�ŚƷƽ���ř�ƵŶƳŻ�ŵƺūƺƯ�ƿ���Ŷƴĩ�ŚƠ�æè����Ʒŵ�šŚŤĩǇǀ�ŻŚƳĥƹŹŶ
(LDH)�żƳō�ƿưƾ��ƫƺƬſ�ƪųřŵ�ƾ����ųźŝ�Źŵ�ƶĩ�Ţſř�ƾ��ŢƟŚŝ�Żř��ŚƷƽ�

����Ƭĩ��ŶŞĩ�ƶƬưū�Żř�ƱŶŝǀ��ŤƬĪſř�šǈƌƗ��ŜƬƣ��ƶƾ��ŵƺºūƹ�Ʊƺų�ƹ�
ŵŹřŵ���ƬƇř�ŵźĪƬưƗƾ�ř��ºƿ��żºƳō�Ʋƿ��ƀºĩř�ƮǀſřŶǀ��ºĭźŝ�Ʊƺ��Ÿºě�ŢƄƿ�ź

���ě�ƶºŝ�šŚŤĩǇ�ºǀ��Ţºſř�šřƹƹź��Ư�ºǀ�ř�Ʊřż�ºƿ��żºƳō�Ʋƿ���ƌºƘŝ�Źŵ�Ʈƾ��Żř�
ŝǀŹŚưƽ���������Ƭĩ�ƹ�ŜºƬƣ�ŽƺŤĩŹŚºƠƳř�ŶºƴƳŚƯ�ŚƷ�ºǀ��řżºƟř�ƶƿ��ºƯ�Ƃƾ�ƿ�ŶºŝŚ��

ƴĤưƷǀ�ř�Ʋƿ�żƳō�Ʋƿ��ě�Źŵ�Ʈǀ��ºƸĭō�Ƃƾ��ưºſƺƫ�ƾ����ƵŵƹŹ�ƱŚƏźºſ�ƹ��į�
��ưƸƯ�ƂƤƳ�īŹżŝƾ���ŵŹřŵ��æé���������ƅƺƈºų�Źŵ�ƶŤºƃŸĭ�šŚƘƫŚƐƯ

�Źżţ�ŵźŝŹŚĩƿ��ƣŚƠƇ�ƪųřŵ�Ƣƾ�ƺƳŚƳ����ŗƺƬĩ�ƵźƤƳ�šřŹŷǀŶƽ�ŵ���ƩźŤƴĩ�Ź
�ƳƺƠƗ�ƪƯřƺƗƾ�Ư�ǀ�ºŝƹźĪƾ��������Źżţ�ƶºĩ�Ţºſř�Ƶŵřŵ�ƱŚƄºƳ��ºƿ���ƪºųřŵ�Ƣ

ƣŚƠƇƾ�ƺƳŚƳ����Ư�ƵźƤƳ�šřŹŷƾ������Ư�ƶūƺţ�ƪŝŚƣ�ƂƷŚĩ�ŦƗŚŝ�ŶƳřƺţǀ�Ʊřż
ƳƺƬĩǀſřżǀ���Ư�ƱĥƺţŚě�ƪƯřƺƗ�ƱƺǀŝƹźĪƾ�ŵŵźĭ���ƶŝ��ŹƺºƏƽ���ř�ƶºĩ��ºƿ�Ʋ
ƹƿººĭĦƾƀººŝ�ƶººūƺţ��ǀŹŚƽƯŻ�Źŵ�ƩŚººƘƟ�ƱřźĮƄººƷƹĦě�Żř�ǀƶººƴ�į�

ŢƯƹŚƤƯ�ŚƷƽ�ƹŹřŵ�ƾƿ�Ư�ǀƳŚĭŹřƹźĪǀƮƀ����ų�ƶŝ�řŹ�ŚƷ����ƵŵƺºưƳ�ŜƬū�ŵƺ
Ţſř���æì�æê�������żƯ�ƶŝ�ƶūƺţ�Śŝ�ƩŚůƿŢ�ŚƷƽ�ƺƳŚƳ�����Źŵ�ƵźƤƳ�šřŹŷ
ƵŻƺů�į�����Ư�ƱĥƺţŚě�ƪƯřƺƗ�Śŝ�ƶƬŝŚƤƯ�ǀŝƹźĪƾ�ſŹźŝ��ƾ��ŞƳŚū�šřźŧř�ƾ�
Źżţƿ��ƣŚƠƇ�ƪųřŵ�Ƣƾ���ŹƹźƋ�ƵźƤƳ�šřŹŷƺƳŚƳ�ƽ����ºƯ�źƔƳ�ƶŝ�ƾ��ŶºſŹ��

�Źżţ�źŧř�ƱƺƴĩŚţƿƣŚƠƇ�ƪųřŵ�Ƣƾ�ƺƳŚºƳ���ŗƺƬĩ�ƵźºƤƳ�šřŹŷ�ºǀŶƽ��źºŝ�
ŚƷźŤƯřŹŚěƽ�ŝ�ǀƃƺǀưǀŚƾƿ���ƹ�ĥƺƫƺţŚưƷƿ���řźŰºƇ�ƁƺƯ�Ĩƾƿ���ƭŚºŬƳř�

řźŝŚƴŝ��Ţſř�ƵŶƄƳƿƶƘƫŚƐƯ��Ʋ�į�ƶŝ�źƋŚů�řƿ�ƲŶƃ�ƭŚŬƳř�ŹƺƔƴƯ���
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�ƁƹŹƾſŹźŝ��
�����Ƹţººǀƶ�įƳ�ŵŹƺººƯ�ŵřƺººƯ�ººǀŻŚ��ř�ŹŵººƿƶººƘƫŚƐƯ�Ʋ�įººŝźŬţ�ƾ�� �
çæ���řźŰƇ�ƁƺƯ�źſ�ƾƿ����Ĝºſř�ŵřĦƳ�ƵŵŚƯ�ǀ��Ʃřźí��ƶºŤƠƷ��řƽ����ƱŻƹ�ƶºŝ��
çåå�Śţçêå���ƶƀſƺƯ�Żř��ƭźĭ��į��ƤŰţ�ǀ����ŻŚſ�Ʋƀĩřƹ�ƹ�ƭźſ�šŚƤƽ�
ŻřŹƽ�ĩ��Ƹţ�ũźǀ�ŵźĭ�ƶƿŶ��ůǀ��������ƭŚºŬƳř�ƪŰƯ�ƶŝ�ƩŚƤŤƳř�Żř�žě��šŚƳřƺ
ŚƯŻōƿ���ŹŚĭŻŚſ�ŹƺƔƴƯ�ƶŝ��Ƃƽ���ºŰƯ�Śŝ�ǀ�Ŷū�Ǝ�ºƿ���Ŷ�ºƿ����Źŵ�ƶºŤƠƷ�Ĩ
řźƃƿ�ŵŚƗ�Ǝƽ���Źřŵ�ƶºĮƳ�ƽ��ŶƳŶºƃ���ůǀ����řźºƃ�Źŵ�šŚºƳřƺƿ��ŚºƯŵ�Ǝƾƿ� �
çè�Śţ�çê�ƶūŹŵ��įŤƳŚſ�ƾ�řźƃ�ŢŰţ�ƹ�ŵřźĭƿ�ŹƺºƳ�Ǝƽ��ŵŹřŶƳŚŤºſř�
æç��ŚƴƃƹŹ�ŢƗŚſ�ƾƿ���ƹ�æç����ŹŚºţ�ŢƗŚºſ�ƿĪƾ�����ŞƀºƳ�ŢºŝƺƏŹ�ƹ�ƾ� �
éå�Śººţ�ëå�ººſźŤſŵ�ƱŚººĪƯř�ƹ�ŶººƇŹŵ�ƾ��řŸººƛ�ƹ�śō�ƶººŝ�ƭřŶººƯ�
ƶŝ���šŹƺƇƿ��Źřŵ�ƶĮƳ�ƱŚƀĪƽ�ŶƳŶƃ����žºƠƣ��ŚºƷƽ��Źřŵ�ƶºĮƳ�ƽ��źºƷ�

��ƶŤƠƷè������ƶƃřźţ�Ʊō�ƞĩ�ƹ�ƶŤƀƃ�ŹŚŝ��ŚƷƽ�źƓ��ºƿ���Ź�śƺºģ�ƞƿ��ƶºŤŴ
Ŷƃ��ƃǀƶƄ�ŚƷƽ�����ưţ�ƹ�ƩźŤƴĩ�ƶƳřŻƹŹ�śō�ǀ��żŶƿŵźĭ��ŸƜţ�ºƿƶ��żºǀƳ���Żř�
źƏƿ�řŸƛ�Ƣƽ���ƁƺƯ�ƅƺƈŴƯ�ƵŵŚƯō��ŚƷƽ�ŚƯŻō�ƿƷŚĮƄƾ���šŹƺºƇ�

ŢƟźĭ��ĩǀŢ�ŚƷƽ�ŶƳř�ƵŻř�ĭǀźƽ�Ư�ǀ���źţ�ƹ�ƩƹźŤƀƬĩ�Ʊřżƽ�Ƭĭ�ºǀƀǀźƿ�Ŷ
���Ţĩźƃ�ŻřElitech��ĩ�ƹ�ǀŢ�ŚƷƽ�Śſ�ƿ�ŚƷŹƺŤĩŚƟ�źƽ�ŝ�ǀƃƺǀưǀŚƾƿ��Żř�

���ř�ƱƺƯŻō�ŽŹŚě�Ţĩźƃƿ�źų�ƱřźƿŹřŶƽ�ŵźĭ�ƿŶƳŶ�����ƵźºƤƳ�šřŹŷƺƳŚƳ
�Nanocid L 2000��Śŝ���ŢºƔƬƛéååå���ƱƺºǀƬǀƯ�Źŵ�Ţưƀºƣ��ƹ

ƵŻřŶƳř�į�è�Śţ�æíŚſ�ƺƳŚƳ�Ţĩźƃ�Żř�źŤƯƺƳŚƳ�ƿř�ŶƿƸţ�ƱřźǀŶƃ�ƶ���
��

�ƁƹŹƾſŹźŝ��
������ƁƺƯ��ƶŝ�ŚƷ���ƟŵŚƈºţ�šŹƺƇƾ����ƶºŝ�ì����Ƶƹźºĭ�è��Śºţ�ƾƿ��ƀºƤţ�ǀ�Ʈ

��������������řźºƃ�Źŵ�ƹ�ƶºƳŚĭřŶū�žºƠƣ�Źŵ�Ƶƹźºĭ�źºƷ�ƹ�ŶƳŶƃƿ��Ǝƿ��ƱŚƀºĪ
ŹřŶƸĮƳƽ�ŶƳŶƃ�����ƶŝ�Ʃƹř�Ƶƹźĭ����Ʒ�Ʈƃ�Ƶƹźĭ�ƱřƺƴƗǀĢ��ţ�ƶƳƺĭǀŹŚưƽ�
�Źŵ�řŹƿ����ƶŝ�ƭƹŵ�Ƶƹźĭ��ŶƳŵźĪƳ�ŢƟŚ����������ƭźºſ�Śºŝ�ƩźºŤƴĩ�Ƶƹźºĭ�ƱřƺºƴƗ

Ɵǀżƿĥƺƫƺƽ�ţ�ǀ���Ƶƹźºĭ��ŶƳŶƃ�ŹŚư��ŚºƷƽ�����ƮŤºƠƷ�Śºţ�ƭƺºſ��ƶºŝ����ƱřƺºƴƗ
Ƶƹźĭ�ŚƷƽ��ƶŝ�ƱƺƯŻō��ţźţǀ����Śºŝ�Ŝê���æå���çå���éå�ƹ��íå����Źŵ�Ţưƀºƣ
ƱƺǀƬǀƯ��ƺƳŚƳ�Żř����ţ�ƵźƤƳ�šřŹŷǀ�ŵźĭ�ŹŚưƿ�ŶºƳŶ��ţǀ���ƁƺºƯ�ŹŚºư���ƶºŝ�ŚºƷ�

���šŶƯæå������ŻƹŹ�źƷ�ƹ�ŻƹŹ��ºƿ����Ư�Źŵ�ŹŚºŝ�Ĩ�ºǀ��ºſ�ƱŚǀ��ŚƴºƃƹŹ�ƪĪƾƿ�
���ŢƗŚſæç�źƸƓ����ŵźĭ�ƭŚŬƳřƿŶ��ţǀ�Ŷŝ�ŹŚưƿƲ�ţźţǀ�����žºě�ƶĩ�ŵƺŝ�Ŝ

����ƁƺƯ�ŹŚƸƯ�ƹ�ƲŤƟźĭ�Żř���ŚƷæ�Ư�ǀƬƾ�ƫǀ�ºŤ��ţ�Żř�źǀ��������ƶºŝ�źºƔƳ�ŵŹƺºƯ�ŹŚºư

��ƣŚƠƇ�ƪųřŵ�šŹƺƇƾ��Ʊō�ƶŝ���Źżţ�ŚƷƿ�Ư�Ƣƾ�Ŷƃ������ŻƹŹ�Źŵ�ºƿ�ƮƷŵŻŚ
ƁƺƯ���ŚƷŚŝ��ŝ�źţř�ǀ�������ºſ�ƶƀºƠƣ�ƲŤƟŚĪƃ�Śŝ�žĜſ�ƹ�ŶƳŶƃ�ƁƺƸǀ�ƹ�ƶƴ

����ĬƳźſ�Ĩưĩ�Śŝê�Ư�ǀƬƾ�ƫǀźŤƽ���ů�ŜƬƣ�Żř�ǀ���ĮƳƺºų�šŚºƳřƺǀźƽ���ƶºŝ�
�ŶƯō�ƪưƗ��ƶƳƺưƳ�ŚƷƽ�Ƴƺų�ƾ�Ƹţ��ºǀ�����ƶºƫƺƫ�ƶºŝ�ƵŶºƃ�ƶ��ŚºƷƽŹŚĜƷ�ƿ��ƶºƴ

ŹƿƶŤŴ�Ŷƃ����řźŝ�ƶƬƇŚƟǈŝ�ƹ�ƽ�ƵŻřŶƳř��ĭǀźƽ�ŚƷźŤƯřŹŚě�ƽ����źºƔƳ�ŵŹƺƯ�
�ŚƯŻō�ƶŝƿ���Ŷƃ�ƪƤŤƴƯ�ƶƏƺŝźƯ�ƵŚĮƄ��ŚƷŹƺŤĩŚƟƽ�ŝ�ǀƃƺǀưǀŚƾƿ���ƪƯŚºƃ�

źººţ��ƩƹźŤƀººƬĩ��żĩƺººƬĭƽ�Ƭĭººǀƀǀźƿ�ŶHDL �ƹ�LDL�Ǝººſƺţ�
�ƫŚºƳōƺţř�ƵŚĮŤſŵǀŹż�Prestige 24i Premium����ŹƺƄºĩ�ŢųŚºſ

���ŚºƷŹƺŤĩŚƟ�ƹ�Ʋěřĥƽ��Ƴƺºų�ƾ���Ư�ƪƯŚºƃ��ºǀ��ƩƺºŞƬĭ�Ʊřż��ŚºƷƽ��Ơºſ�ǀ��Ŷ
ƩƺŞƬĭ�ŚƷƽ��Ţĩǈě��żƯźƣ��ŚƷ�ŝƺƬĭƺưƷ��ǀ���źĩƺţŚưƷ�ŶƇŹŵ�ƹ�Ʋ�ºƿ�Ţ

źŤƳŚĩ�ƪſ�ƵŚĮŤſŵ�Ǝſƺţ�Sysmex KX 21N���ŹƺƄºĩ�ŢųŚºſ�
��Ư�ƹ�Ʋěřĥǀ�żƳō�Ʊřżƿ���Ʒŵ�šŚºŤĩǇ�Ʈ�ºǀ�������ƁƹŹ�Żř�ƵŵŚƠŤºſř�Śºŝ�ŻŚƳĥƹŹŶ

źŤƯƺŤƟƹźŤĪĜººſřƽƛ�ººǀƤŤƀººƯ�źǀ�ũƺººƯ�ƩƺººƏ�Śººŝ�Ʈèéå�źŤƯƺƳŚººƳ�
ƵŻřŶƳř�ĭǀźƽŶƃ����
ƫŚƳōǀ�ŹŚƯō�żƽ��ŚŤƳƿ���ř�Żř�ƪƇŚů�Ūƿ�����ƭźƳ�Żř�ƵŵŚƠŤſř�Śŝ��ƶƘƫŚƐƯ�Ʋ�řżƟř�Ź

ŹŚººƯōƽ�æíSPSS�ŹŚººƯō�ƱƺººƯŻō�Śººŝ�ƹ�ƽ�ŚƤƯººƿƶƀ�įƯ�ººǀĮƳŚǀƲ�
Ƶƹźººĭ�ŚººƷƽŹŚººƯō�ƁƹŹ�Ǝººſƺţ�ƞººƬŤŴƯ�ƽƬŰţ�ººǀƪŹřƹ�ººƿžƳŚ�

�ANOVA�����ƇŚƈºŤųř�ƱƺƯŻō�Źŵƾ�LSD����ƫŚºƳō�ŵŹƺºƯ�ǀ���Źřźºƣ�ż
ŢƟźĭ��ƴƘƯ�ŹřŶƤƯƾ��ŹřŵÍÒ�ÍP<Ŷƃ�ƶŤƟźĭ�źƔƳ�Źŵ����

��
ƿŚƷ�ƶŤƟŚ��

�����ƬŰţǀ�ŹŚƯō�ƪƽ�ŚŤƳ�ƿ�ř�Ūƿ�������ƵźƤƳ�šřŹŷƺƳŚƳ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƶƘƫŚƐƯ�Ʋ
źŝ�ƹŹ�ƽ����ŧŚºţ�ŚƷŹƺŤĩŚƟ�źŨĩř�ǀ��ºƴƘƯ�źƾ�Źřŵƽ��ŵŹřŶºƳ���Ư�ºǀ���żĩƺºƬĭ�Ʊřż

��Ʒƹźĭ�Źŵ�Ʊƺųƾ��ŢƔƬƛ�Śŝ�ƶĩ�ê���ƱƺºǀƬǀƯ�Źŵ�Ţưƀƣ�ƺƳŚºƳ�ŷŹ�šř
ţ�ƵźººƤƳǀ�ººƴƘƯ�ƂƷŚººĩ��ŶººƳŵƺŝ�ƵŶººƃ�ŹŚººưƾ�Źřŵƽŵřŵ�ƱŚƄººƳ����Źŵ
ŢººƔƬƛ�ŚººƷƽǇŚººŝ�ƽ�çåƱƺººǀƬǀƯ�Źŵ�Ţưƀººƣ�ƺƳŚººƳ���ƵźººƤƳ�šřŹŷ�

źţƽ�Ƭĭǀƀǀźƿ���ƂƷŚĩ�ŶƿŢƟŚ��ƯǀƱřż�LDL���ŢºƔƬƛ�Źŵ��ŚºƷƽ�ê�ƹ�
æå���ƱƺǀƬǀƯ�Źŵ�Ţưƀƣ��ƹ��ƺƳŚƳ��ƵźƤƳ�šřŹŷ�żǀƳ��řżƟř�ƿ��ƂƿŢƟŚ���ƺƳŚºƳ�

���Ʒ�Źŵ�ƵźƤƳ�šřŹŷǀ�ŤƔƬƛ�Ģƾ��ŧŚºţ�ǀ��ºƴƘƯ�źƾ�Źřŵƽ����źºŝ�HDL���ƱŚƄºƳ�
�ŶƳŵřŶƳ��ƩƹŶūæ����
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123 

�ƩƹŶūæ�ŵŚƤƯ�ƿŚƷŹƺŤĩŚƟ�źƽŝ�ǀƃƺǀưǀŚƾƿƁƺƯ�Źŵ��ŚƷƽřźŰƇ�ƾƿƵƹźĭ�Źŵ��ŚƷƽƯ�Ŝƀů�źŝ�ƶƘƫŚƐƯ�ŵŹƺƯ�ƞƬŤŴƯ�ǀƬƾ�ſŵ�źŝ�ƭźĭƾ�ƫǀźŤ��
ŚƷźŤƯřŹŚě 

Ƶƹźĭ�ŚƷ��
Ƭĭżĩƺmg/dl��ƩƹźŤƀƬĩmg/dl źţƽƬĭ�ǀƀǀźƿŶmg/dl��HDL 

mg/dl 
LDL 
mg/dl 

Ʈƃ��êtê�æëê��èìtæåç��ê�ë��æê�ætè�íí��êì�åtë�éç��êì�åtè�æë��
ƩźŤƴĩ��æ�ëtè�æìæ��èîtæåç��ç�ë��êç�ætè�íé��æê�ætè�éë��êì�åtë�æê��

�ƵźƤƳ�šřŹŷƺƳŚƳppmê��
éîtè�ææí��éêtæåç��ì�ì��èç�ítë�ìé��åí�çtë�êí��
êì�åtè�çç��
�šřŹŷƺƳŚƳ�ƵźƤƳppmæå��í�çtë�æêæ��ìçtæåç��ë�ì��çtìî��íê�êtè�êë��
étçç��

�ƵźƤƳ�šřŹŷƺƳŚƳppmçå��é�æëtè�æëì��ìçtæåç��è�ì��
ê�ëtè�êî��êç�ætë�éî��êì�åtë�æì��
�ƵźƤƳ�šřŹŷƺƳŚƳppméå��ë�æçtë�æìé��èìtæåç��ç�ì��
ì�étë�êé��êç�ætë�êæ��åç�ëtè�æì��
�ƵźƤƳ�šřŹŷƺƳŚƳppmíå��è�æçtë�æíé��èìtæåç��æ�ì��
åí�ítë�êå��
êæ�çtè�ëè��ìtè�æì��


�ƵŶƴƷŵ�ƱŚƄƳį�ƴƘƯ�ƝǈŤųř�ƾ�ƩźŤƴĩ�Ƶƹźĭ�Śŝ�Źřŵ��ÍÒ�ÍP<���
��

ƫŚƳōǀ��żƿƶŤƟŚ�ŚƷƽ���ſŹźŝ�Żř�ƪƇŚů�ƾ�ŚƷŹƺŤĩŚƟ�ƽ�Ƴƺų�ƾ����ƩƹŶū�Źŵ
ç����Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ������ŢƔƬƛ�Źŵ�ƵźƤƳ�šřŹŷƺƳŚƳ�ŚƷƽ����Żř�źºŤưĩ�
çå�����ƱƺǀƬǀƯ�Źŵ�ŢưƀƣƷǀ�ŧŚţ�Ģǀźƽ��ŚƷŹƺŤĩŚƟ�źŝ�ƽ��Ƴƺºų�ƾ���ƱŚƄºƳ�

Ƴ�ŶƳŵřŶ�ŚƯř���ƔƬƛ�ŹŵŢ�ŚƷƽ�ǇŚŝ�ƽ�éå�������ƱƺºǀƬǀƯ�Źŵ�Ţưƀºƣ���ŦºƗŚŝ
�Ư�ƂƷŚĩǀ�ƩƺŞƬĭ�Ʊřż�ŚƷƽ�Ơſ�ǀ��ŝƺƬĭƺưƷ�ƹ�Ŷǀ���řżºƟř�ƹ�Ʋƿ�Ư�Ƃ�ºǀ�Ʊřż
Ţĩǈě�ŶƳŶƃ�ŚƷ���

��
�ƩƹŶūç�ŚŤƳ�ƿŚƷŹƺŤĩŚƟ�ŪƽƳƺų�ƾƁƺƯ�Źŵ��ŚƷƽƵƹźĭ�Źŵ�šŹ��ŚƷƽƶƘƫŚƐƯ�ŵŹƺƯ�ƞƬŤŴƯ���

ŚƷźŤƯřŹŚě��
Ƶƹźĭ�ŚƷ��

Ơſ�ƩƺŞƬĭǀŶ��
�L���

żƯźƣ�ƩƺŞƬĭ��
�L���

Ţĩǈě��
�L���

ŝƺƬĭƺưƷǀƲ��
�gr/dl���

�ŶƇŹŵ
źĩƺţŚưƷƿŢ 

Ʈƃ��æëíåtæåè��æ�çè��æåêåéåtæåë��ê�ë��èëåêtæåè��éîí��çå�åtæ�æè��çê�åtç�èë��
ƩźŤƴĩ��æêìåtæåè��ê�çå��èíîèîìtæåë��ç�ë��ìçæætæåè��ééë��çå�åté�æè��ææ�åtæ�éå��

ƵźƤƳ�šřŹŷƺƳŚƳ�

ppmê��çëèætæåè��çæ��èæååêétæåë��ë�ì��æçèétæåè��è�éëç��êå�åtç�æè��ìë�åtæ�éå��
ƤƳ�šřŹŷƺƳŚƳ�Ƶźppmæå��êèêîtæåè��æî��æëëêèètæåë��è�ì��æèììtæåè��ë�êíî��çå�åtç�æè��ææ�åté�èî��

�ƵźƤƳ�šřŹŷƺƳŚƳppmçå��æåîètæåè��ê�çå��èêææíítæåë��ç�ì��
æéçètæåè��è�ìëì��åê�åtæè��íê�åtí�èí��
�ƵźƤƳ�šřŹŷƺƳŚƳppméå��
çååítæåè��ç�æê��êíæææítæåë��æ�ì��
çíêîtæåè��íæì��
çå�ætì�ææ��èë�åtæ�èí��

ŷƺƳŚƳ�ƵźƤƳ�šřŹppmíå��
çêëîtæåè��è�æè��çëæåçétæåë��ì�ì��
ìëèêtæåè��è�îêå��
çè�åtç�ææ��
éì�åtèç��

�ƴƘƯ�ƝǈŤųř�ƵŶƴƷŵ�ƱŚƄƳƾ�ƩźŤƴĩ�Ƶƹźĭ�Śŝ�Źřŵ��ÍÒ�ÍP<���


ƱƺǀƬǀƯ�Źŵ�Ţưƀƣ��
��
ƿƶŤƟŚ�ŚƷƽ���ſŹźŝ�Żř�ƪƇŚů�ƾ�����żƳō�źŝ�ƵźƤƳ�šřŹŷƺƳŚƳ�źŧř�ƿ���šŚºŤĩǇ�Ʈ

Ʒŵǀ�������Ƭƛ�Źŵ�ƵźƤƳ�šřŹŷƺƳŚƳ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŻŚƳĥƹŹŶŢƔ�íå���Ţưƀºƣ
�ƱƺººǀƬǀƯ�Źŵ�Ŷººƃ�ƂƷŚººĩ�ŦººƗŚŝƿř�ŶººƿżººƳō�ƲƿŢººſř�ƵŶººƃ�Ʈ�

�ÍÒ�ÍP<���ŚººƯř�Śººſ�Źŵ�ƿŢººƔƬƛ�ź�ŚººƷƽ��źººŧř�ƵŵŚƠŤººſř�ŵŹƺººƯ�

ƴƘƯƾ�Źřŵƽ��ŶƄƳ�ƵŶƷŚƄƯ���ƱŚưƷ�ŹƺƏƽ�����ŹřŵƺưƳ�Źŵ�ƶĩ�æ��ƵŶƷŚƄƯ�
Ưƾ�ŵƺƃ��ŢƔƬƛ��ŚƷƽ�éå���ƱƺǀƬǀƯ�Źŵ�Ţưƀƣ�����źţǇŚŝ�ƹ�ř��ºŝźŴƯ�źŧƾ�

�ƹŹ�źŝƽ�żƳō�ƿ��Ʒŵ�šŚŤĩǇ�Ʈǀ�������Śºŝ�ƹ�Ţºſř�ƶŤºƃřŵ�ŻŚƳĥƹŹŶ��řżºƟř�ƿ�Ƃ
ř�ƵźƤƳ�šřŹŷƺƳŚƳ�ŻƹŵƿźŴţ�źŧř�ƲƿŞƾŝ�ǀŢſř�ƵŶƃ�ƮƷ�źŤƄ����
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124 

��
ŹřŵƺưƳ�æ�ŢƔƬƛ�źŧř��ŚƷƽƺƳŚƳ�ƞƬŤŴƯ��Ư�źŝ�ƵźƤƳ�šřŹŷǀżƳō�ƱřżƿƷŵ�šŚŤĩǇ�ƮǀƵƹźĭ�Źŵ�ŻŚƳĥƹŹŶ�ŚƷƽƞƬŤŴƯ�� �

�Ŝƀů�źŝ�ƶƘƫŚƐƯ�ŵŹƺƯ�IU/L 

 
ŦŰŝ��
�����żŬţƿ��ƬŰţ�ƹ�ƶǀ�ŹŚƯō�ƪƽ�ƿƶŤƟŚ��ŚºƷƽ������ŚºƷźŤƯřŹŚě�ƶºŝ�ƍƺºŝźƯ�ƽ�

ŝǀƃƺǀưǀŚƾƿ�ĩ����ƩƹŶū�Źŵ�ƶæ������Ţºſř�ƵŶºƃ�Ƶŵřŵ�ƱŚƄƳ�����ƆŴƄºƯ�
��ƺƳŚƳ�ƶĩ�ŵƺưƳ����Ʒ�Źŵ�ƵźƤƳ�šřŹŷǀ���ŢºƔƬƛ�Żř�ƭřŶĪĤ��ŚºƷƽ���ƵŵŚƠŤºſř�

�����ŢƔƬƛ�żū�ƶŝ�ƵŶƃê����ƱƺºǀƬǀƯ�Źŵ�Ţưƀƣ���ŧŚºţ�ǀ��ºƴƘƯ�źƾ�Źřŵƽ���źºŝ�
Ưǀ���ƁƺƯ�Ʊƺų�żĩƺƬĭ�Ʊřż������������ŢºƔƬƛ�Źŵ�ƎºƤƟ�ƹ�ŶºƳŵřŶƳ�ƱŚƄºƳ�ŚºƷ� �
ê�����ƱƺǀƬǀƯ�Źŵ�Ţưƀƣ���ºƴƘƯ�ƂƷŚºĩƾ�Źřŵƽ����Ŷºƃ�ƵŶƷŚƄºƯ���Ư�ºǀ�Ʊřż

�Ƴ�ƩƹźŤƀƬĩǀ�Ʒ�żǀ�ţ�ĢƜǀǀźƽ��Ƶƹźĭ�Źŵ��ŚƷƽ�ţ�ǀ����šřŹŷƺƳŚƳ�Śŝ�ƵŶƃ�ŹŚư
��ŚƤƯ�Źŵ�ƵźƤƳƿ������ŵřŶºƳ�ƱŚƄƳ�ƩźŤƴĩ�Ƶƹźĭ�Śŝ�ƶƀ�������Źŵ�ƵźºƤƳ�šřŹŷƺƳŚºƳ

ŢƔƬƛ�ŚƷƽ�ê�ƹ�æå���ƱƺǀƬǀƯ�Źŵ�Ţưƀƣ��ŧŚţ�ǀ�ƴƘƯ�źƾ�Źřŵƽ��Ư�źŝ��ºǀ�Ʊřż
źţƽ�Ƭĭ�ǀƀǀźƿŵřŶƳ�ƱŚƄƳ�Ŷ���ŢºƔƬƛ�Źŵ�ŚºƯř���ŚºƷƽ�çå��Źŵ�Ţưƀºƣ�

ƱƺǀƬǀƯ�����ƴƘƯ�ƂƷŚĩ�ŦƗŚŝ�źţǇŚŝ�ƹ�ƾ��Ư�Źřŵǀ�źţ�Ʊřżƽ�ƬĭǀƀǀźƿŶ�Ŷƃ���
���ŢºƔƬƛ�ƎºƤƟíå���ƱƺºǀƬǀƯ�Źŵ�ŢưƀººƣƺƳŚººƳ���ŦººƗŚŝ�ƵźºƤƳ�šřŹŷ

řżƟřƿ�ƴƘƯ�Ƃƾ��Ư�Źřŵǀ��ƱřżHDL����ŢƔƬƛ�ƹ�Ţſř�ƵŶƃ�ŚƷƽ�Śě�ǀƿƲ��źţ
��Żříå�����ƱƺǀƬǀƯ�Źŵ�ŢưƀƣŧŚţǀźƽ��Ư�źŝ�ǀ��ƱřżHDL���Ţºſř�ƶŤƃřŶƳ���
Ưǀ��ƱřżLDL��ŢƔƬƛ�Źŵ�ŚƷƽ�ê�ƹæå���ƱƺǀƬǀƯ�Źŵ�Ţưƀƣ��řżºƟř�ƿ�Ƃ

ƴƘƯƾ�Źřŵƽ����Ţſř�Ƶŵřŵ�ƱŚƄƳ�řŹ���ŚƯř����Śſ�Źŵ�ƿ�ŢƔƬƛ�ź��ºƷ���šƹŚºƠţ�Ś

ƴƘƯƾ�Źřŵƽ��ŶƄƳ�ƶƔůǈƯ�����ƬŰţ�ƕƺưŬƯ�Źŵ�ºǀ��ŚºŤƳ�ƪƿ����Żř�ƪºƇŚů�Ū
ſŹźŝƾ��ƺƳŚƳ�źŧř�����ŚƷŹƺŤĩŚƟ�źŝ�ƵźƤƳ�šřŹŷƽ�ŝ�ǀƃƺǀưǀŚƾƿ����ƵŶºƃ�źĩŷ�

�Ư�ƱŚƄƳƾ���ƺƳŚƳ�ƶĩ�ŶƷŵ�����ŢºƔƬƛ�Źŵ�ƵźƤƳ�šřŹŷ��ŚºƷƽ�ê�ƹæå��ŧŚºţ�ǀ�ź
ŝźŴƯƾ���ŚºƷźŤƯřŹŚě�źŝ�ƽ�ŝ�ǀ�ºƃƺǀưǀŚƾƿ��ŶºƳŹřŶƳ������ƯŚºĮƴƷ�ŚºƯř�ƾ���ƶºĩ�

�����Ʊō�ƵŵŚƠŤºſř�ŵŹƺºƯ�ŢƔƬƛ�����Żř�ŚºƷçå��ưƀºƣ����ƱƺºǀƬǀƯ�Źŵ�Ţ���źţǇŚºŝ�
ººƯƾ�ººƯ�ŵƺººƃƾ�Ɯţ�ŦººƗŚŝ�ŶººƳřƺţººǀǀººƴƘƯ�źƾ�ŚººƷŹƺŤĩŚƟ�Źŵ�Źřŵƽ�
ŝǀƃƺǀưǀŚƾƿ�ŵŵźĭ���Śţ��Źżţ�źŧř�Ʊƺƴĩƿ���ƣŚƠºƇ�ƪųřŵ�Ƣƾ��ƺƳŚºƳ���šřŹŷ

��ŚƷŹƺŤĩŚƟ�źŝ�ƵźƤƳƽ�ŝ�ǀ�ºƃƺǀưǀŚƾƿ������ŚºƷ�ƁƺºƯ�Ʊƺºų�ƽ��řźŰºƇ�ƾƿ�
�����Ţºſř�ƵŶƄƳ�ƭŚŬƳř�æîƹ�æí��������ƸŝŚƄºƯ�šŚºƘƫŚƐƯ�ŚºƯř�ƾ��ř�Źŵ��ºƿ�Ʋ

ƯŻǀ�Ţſř�ƶŤƟźĭ�šŹƺƇ�ƶƴ��ƺƋŹƿ��ƩŚºſ�Źŵ�ƱřŹŚĪưƷ�ƹ�ƱŚæèíî�
�ĩřŹƺų�źŧřƾ�ƺƳŚƳ������ƁƺƯ�Źŵ�řŹ�ƵźƤƳ�šřŹŷ�ŚƷƽ�řźŰƇ�ƾƿ��ºſŹźŝ�ƾ�
ŶƳŵƺưƳ��ŚŤƳ�ƿ�Ʊō�Ū����ƶĩ�ŵřŵ�ƱŚƄƳ�ŚƷ��ƱřżºǀƯ���źºţ�ƽ�Ƭĭ�ºǀƀǀźƿ���Ʊƺºų�Ŷ

������ĩřŹƺų�ƝźƈƯ�ƵŚƯ�Ƃƃ�Żř�žě�ƁƺƯƾ�ƺƳŚƳ�����ƂƷŚĩ�ƵźƤƳ�šřŹŷ
ƴƘƯƾ�Źřŵƽ�ƿ����Śŝ�ƶĩ�ŢƟŚƿƶŤƟŚ��ŚºƷƽ��ƶºƘƫŚƐƯ�����ưƷ�źºƋŚů�į�ƳřƺºŴƾ�
ŵŹřŵ��ŤƳǀƶŬ�ĭǀźƽ�ƫŚƐƯ�ƶƘ�į�Ʊō�������ĩřŹƺų�ƝźƈƯ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŚƷƾ�
ƺƳŚƳ����ŢƔƬƛ�Źŵ�ƵźƤƳ�šřŹŷ��ŚºƷƽ��ǇŚºŝ�ƽ�èê�����ƱƺºǀƬǀƯ�Źŵ�Ţưƀºƣ��
Ưƾ����ſō�ƶŝ�źŬƴƯ�ŶƳřƺţǀ��ŹƺŤĩŚƟ�ƶŝ�ŜŚƷƽ�ŝ�ǀƃƺǀưǀŚƾƿ������Śºŝ�ƶºĩ�ŵƺƃ�
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ƶººƘƫŚƐƯ�į�ŵŹřŵ�ŢººƤŝŚƐƯ�źººƋŚů��ë���ŚººŤƳƿŧŚººţ�ƶººŝ�ƍƺººŝźƯ�Ūǀ�ź
ŢƔƬƛ�ŚƷƽ��ƺƳŚƳ�ƞƬŤŴƯ�����ŚƷŹƺŤĩŚƟ�źŝ�ƵźƤƳ�šřŹŷƽ�ĥƺƫƺţŚưƷ�ƿ�Ĩ
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ƱƺǀƬǀƯ�Ư�ƾ����ŗƺºſ�ŹŚŧō�ŶƴƳřƺţƾ�����ŚºƷŹƺŤĩŚƟ�źºŝ�řŹ�ƽ�ŝ�ǀ�ºƃƺǀưǀŚƾƿ��ƹ�
ƳƺºººųƾºººƯ�Źŵ�Ɓƺ�ŚºººƷƽ�ŶƴºººƃŚŝ�ƶŤºººƃřŵ�šŹ����ƲƿřźŝŚºººƴŝ� �

�ŢººƔƬƛ�ƝźƈººƯ�Źŵ�Ţººƣŵ�ŚººƷƽǇŚººŝ�ƽŹŵ�ƵźººƤƳ�šřŹŷƺƳŚººƳ�� �
ŚƴƇƿ���ƵŻƺºů�ƹ�Ɩ��ŚºƷƽ��������ƱŚƀºƳř�ŢƯǈºſ�Śºŝ�ƎŞţźºƯ�����ŹƹźºƋ�ŚºƷƽ�� �
Ţſř���

��

ƳřŵŹŶƣ�ƹ�źĪƄţƾ��
�����ƺƳƿ�����ƤŰţ�żĩźƯ�ƱŚƴĩŹŚĩ�Żř�ƶƫŚƤƯ�ƱŚĭŶƴƀǀ����ƭƺºƬƗ�ƵŚĮƄƳřŵ�šŚƤ
Īƃżěƾ����ƤŰţ�żĩźƯ�ƹ�ƱŚŬƳŻ�ǀ�ŝ�šŚƤǀĥƺƫƺƽ�ǈſř�ŵřŻō�ƵŚĮƄƳřŵ�Ưƾ�

�ƹ�ƱŚŬƳŻƲǀƴĤưƷ�Śƣō�ƽ��ŹƺƳ�ƱŚƀůř�ƽ����ƳřŵŹŶƣ�ƹ�źĪƄţ�ƩŚưĩ�ƾ��řŹ�
ŶƳŹřŵ���
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Background and Objective: Today, silver nanoparticles are used extensively in various fields, especially in 

the control of bacterial infections. However, the toxicity of silver nanoparticles is a very important concern 

in their use. The aim of this study was determining the effect of the intraperitoneal injection of colloidal 

silver nanoparticles on biochemical and hematological parameters in rats. 
Materials and Methods: In this experimental study, 21 adult female rats were randomly divided into 7 

groups. Group 1 was sham. Group 2 was a control group and group 3 to 7 were case groups that were treated 

with 5, 10, 20, 40 and 80 ppm of silver nanoparticles, respectively. Mice treated for 10 days. On the eleventh 

day the rats were killed by diethyl ether anesthesia. Blood samples were taken from the heart. Then the 

biochemical and hematological parameters and lactate dehydrogenase (LDH) levels evaluated. 
Results: The results showed no significant changes in biochemical factors except triglycerides (TG), which 

showed a significant decrease in high concentrations of silver nanoparticles (p<0.05). Significant changes 

were observed at concentrations higher than 20ppm of silver nanoparticles in blood, including: reduction in 

the amount of white blood cells, increase in number of platelets, slightly decreased hemoglobin and 

hematocrit (p<0.05). At 80ppm concentration of silver nanoparticles the serum level of lactate 

dehydrogenase fell sharply.  
Conclusion: Low concentrations of silver nanoparticles (such as injecting it inside the peritoneum) has no 

effect on biochemical parameters in rats. By studying any other possible side effects, it may be safe to use in 

various industries. 
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