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Ţƫƹ�����źū�ĥŚŤƫƹ�ƹ�ŵƺŝƿ�ŵƹŹƹ�ƱŚƽ�ŹƺƏ��ƽ�Ɣƴţ�ǀ�����šŶºƃ�ƶĩ�Ŷƃ�Ʈ
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ƱŚưƫō���ƶƤƬů�ƹ��ƽ�ŵ�ƿ����ŧŚºţ�ŢºŰţ�źĮǀ����ƸŝŚƄºƯ�ƮºŬů�źƾ����ƩŚºƯźƳ�Żř�
ƫŚſǀƲ��NaCl�î�å������������šŶºƯ�ƶºŝ�ƹ�ŢºƟźĭ�Źřźƣèå�ƣŵ�ǀ����ƶºŝ�ƶºƤ

����������Ŷƃ�Ƶŵřŵ�ƱŚƯŻ�ŢƟŚŝ�ƹŵ�źƷ�ƶŝ�ƱŚƯżưƷ�šŹƺƇ�éƹ�è�����ŢºƸū
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żŬţƿ��ƬŰţ�ƹ�ƶǀ�Ƶŵřŵ�ƪ�����Ʊŵƺºŝ�ƩŚºƯźƳ�řŶŤŝř�ŚƷŻƺţ��ºƿƵŵřŵ�Ɩ��ŚºƷƽ�ºŝ��ƶ
��ƱƺºƯŻō�Ǝſƺţ�ƵŶƯō�ŢſŵOne-Sample Kolmogorov-Smirnov�

Śţººǀƿřźººŝ�žĜººſ�ƹ�Ŷººƃ�ŶƽŚƤƯ�ººƿººŝ�ƶƀǀƵƹźººĭ�Ʋ��Ţƀººţ�Żř�ŚººƷ
ANOVA�ƿ�����������ºƴƘƯ�ŮƐºſ�ƲŤƟźºĭ�źƔƳ�Źŵ�Śŝ�ƹ�ƶƟźƏ�Ĩƾ�Źřŵƽ� �

åê�åP≤żŬţ�ŵŹƺƯ�ƿƬŰţ�ƹ�ƶǀŹŚƯō�ƪƽŶƴŤƟźĭ�Źřźƣ����
��
ƿƶŤƟŚ�ŚƷ��

�����ººſŹźŝƾ�Ɯţººǀǀ�šřźĭŶººƃ�ƪººƃƾř�ŢººƟŚŝ�ƿř�ƭƺººŘƬƿ�źººŝ�ƶººƫƹż� �
ƹŹƽƹŵ��ƣř�ƶººƘƐƿř�ƭƺººŘƬƿ��ƶŝŚƄººƯ�ƩƺººƏ�Śººŝ�ƶººƫƹżŹŵ�ƹ��ººƿ�Ĩ� �
ůººǀ�ŢººƟźĭ�šŹƺººƇ�Ʊřƺř�ƹ�ººƿř�ƶººƘƐƣ�ƹŵ�Ʋƿ��ŢººŰţ�ƭƺººŘƬ

ŚƯŻōƿƂ�ŚƷƽ�ƿ���Źřźƣ�ƱŚƀĪ�ŶƴŤƟźĭ��Ɯţ�ǀǀ��šřź��ĭŶºƃ�ƪƃƾ�Śě�ºƿƶ�ƽ�� �
� �

��ƩŚººưƗř�ƱŚººƯŻ�Żř�ŢººƟŚŝ�L-NAME���šŶººƯ�Śººţìåƣŵ�ǀ�ƶººƤ� �
��������ŚºƯŻō�ŵŹƺƯ�Ƶƹźĭ�źƷ�Źŵ�ƹ�Ŷƃ�ŢŞŧƿ�Ư�Ƃ�ºǀ��ƀºƳŚţ�Ʊřżǀ���ŢºƟŚŝ�Ʊƺ� �

�ŚƯŻ�Źŵ���ŵźŝŹŚĩ�ƱL-NAME���ƀƳŚţ�źƀĩ�Śŝ�ǀ�Śě�Ʊƺ�ºƿ����Ŷºƃ�ŢºŞŧ�ƶ��
ƶŝ�ƶūƺţ�Śŝ�ƩƹŶū�æƯ��ºǀ��ĭŶºƃ�ƪºƃ�Ʊřżƾř�ƿ�ƭƺºŘƬ ��Źŵ�Ƶƹźºĭ�Źŵ

���ũřƺƯř�ƉźƘƯ�ŚƯŻōƿƂ�������������ŶƷŚºƃ�ƹ�ƩźºŤƴĩ�Ƶƹźºĭ�ƹŵ�ƶºŝ�ŢŞƀƳ
řżƟřƿ�ƴƘƯ�Ƃƾ�Źřŵƽ��åê�åP≤���Ţſř�ƶŤƃřŵ����ƩƹŶūç�Ɯţ�ºǀǀ�šřź

ºººƋŚŞƤƳřƾř�ƿ��Żƹŵ�ƶºººŝ�ŲºººſŚě�Źŵ�ƭƺºººŘƬé�æå�ŹǇƺºººƯ�ƹŹřŵƽ� �
L-NAME���Ż�Źŵ�řŹ�ƱŚƯ�ŚƷƽ�����ŶƘŝ�ƹ�ƞƬŤŴƯ�����ƀºƳŚţ�źƀºĩ�Żřǀ�Ʊƺ

Śěƿ��Ư�ƱŚƄƳ�ƶƾ�ŶƷŵ��řƿ����ƪĪºƃ�Ʋŝ�ºǀ��ƵŶºƴƴĩ�ƱŚ�ƽ����ºƴƘƯ�ƂƷŚºĩ�ƾ��Źřŵ
�åê�åP≤����ŶƇŹŵ�ĭŶƃ�ƪƃƾ�řƿ����Ƶƹźĭ�Źŵ�ƭƺŘƬŚƯŻōƿ���ŢŞƀºƳ�Ƃ

Ư�ƩźŤƴĩ�ƹ�ŶƷŚƃ�Ƶƹźĭ�ƶŝƾ�ŶƃŚŝ���

�ƩƹŶūÎ�Ư�ǀƀƳŚţ�ƱřżǀŚě�Ʊƺƿř�ŢƟŚŝ�ƶƿ�ƭƺŘƬ�mean±SEM�Ƶƹźĭ�Źŵ��ŚƷƽŚƯŻō�ƹ�ŶƷŚƃ��ƩźŤƴĩ�ƿƂ 

ŚƯŻōƿƂ 

N=7 

ŶƷŚƃ 

N=7 

ƩźŤƴĩ 

N=7��
�����Ƶƹźĭ���

���ƱŚƯŻ 

êè�æìtéí�ìî
 ëç�æçtèé�éî íè�îtëê�éè æêƣŵ�ǀƶƤ 

 åê�å�p≤�ƴƘƯ�šƹŚƠţƾ�ŚƯŻō�Ƶƹźĭ�ŹřŵƿŶƷŚƃ�ƹ�ƩźŤƴĩ�Ƶƹźĭ�ƶŝ�ŢŞƀƳ�Ƃ��
��

�ƩƹŶūÏ�Ư�ǀŲſŚě�Ʊřż�Ʒŵƾř�ƿ�ƭƺŘƬ�mean±SEM���ŲſŚě�ŹŵƶŝŻƹŵ��é��æåƹŹřŵ�ŹǇƺƯ�ƽ�L-NAMEƀƳŚţ�źƀĩ�Żř�ŶƘŝ�ǀŚě�Ʊƺƿƶ�ŝǀ�Ʋ
Ƶƹźĭ�ŚƷƽŚƯŻō�ƿ��ƂŶƷŚƃ�ƹ�ƩźŤƴĩ��

ƭƺŘƬƿř�ŢƟŚŝ�ƾĭŶƃ�ƪƃ�ŶƇŹŵ��
ƱŚƯŻ��ƩźŤƴĩ �N=7���ŶƷŚƃ �N=7���ƂƿŚƯŻō �N=7���
�ƶƤǀƣŵèå��éå���íê�ìtæì�èí��èæ�îtçì�éì��ì�étèí�çì
��
�ƶƤǀƣŵêå��ëå���êè�îtçé�êî��ìé�îtåî�ëé��åí�ëtíë�èì
��
�ƶƤǀƣŵìå��íå���èè�æåtë�íæ��íì�æåtçé�íè��æê�ítêé�êå
��

��
ƽƹŹřŵ��

L-NAME���

�ƶƤǀƣŵîå��æåå���æë�æåtåî�æåè��éæ�æåtçé�æææ��ëæ�ítèç�êî
��
���������
åê�å p≤ƴƘƯ�šƹŚƠţƾ�ŚƯŻō�Ƶƹźĭ�ŹřŵƿŶƷŚƃ�ƹ�ƩźŤƴĩ�Ƶƹźĭ�ƶŝ�ŢŞƀƳ�Ƃ��

ŦŰŝ��
�����ŚŤƳƿ�ƤŰţ�Ūǀ����ƵŵƹŹ��ŵřŵ�ƱŚƄƳ�źƋŚů�Ƣ�ƽ�ŹŚŝ��ºƿ��ƁƺºƯ�Ĩ��ŚºƷƽ�

řźŰƇƾƿ����ƳǇƺƏ�ƉźƘƯ�Źŵ�ƶĩ�ƾ�šŶƯ���ƏŚƴƜƯƹźŤĪƫř�ũřƺƯřǀ��Śŝ�ž
��žƳŚĩźƟơƺƟ�ƵŵŚƘƫř�Śě�ƿǀƲ��ƶŤƟźĭ�Źřźƣ����������ƺºŬţ�ƶºŝ�ŲºſŚě�Źŵ��ŶºƳřƿ�ż

ƹŹřŵƽ�L-NAMEººƴƘƯ�ƂƷŚººĩ�ƾ�ƀººƳŚţ�Źřŵǀř�Ʊƺƿ�ƭƺººŘƬ�ƱŚƄººƳ
Ưƾ�ŶƴƷŵ��řźŝŚƴŝƿ��Ţſř�ƲĪưƯ�ƲũřƺƯř�ƏŚƴƜƯƹźŤĪƫř��ºǀƀƾ��ŜºūƺƯ�

ƬƤţǀ��żºƳō�ƪƿ��ƮNOS����ƵŶºƃ��ƹ�ºƿ�ř�Śƿ���ſŚƀºů�ƶºĪƴǀ�ſ�ƶºŝ�Ţ�ºǀ�ƮŤƀ
ƳǀźŤƿ�Śƀĩř�ĨƿŶ��ř�Źŵƿ��řźŰƇ�ƁƺƯ�ƭƺŘƬƾƿ����ƂƷŚºĩƿ���ƶºŤƟŚ�ŶºƃŚŝ��
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ŚŤƳƿ�ŝ�Ūƶ�ŵ����ŚºŤƳ�Śŝ�ƵŶƯō�Ţſƿ��Ū�ƩŚºƿŹ����ƩŚºſ�Źŵ�ƱřŹŚºĪưƷ�ƹ�çååë�
�ŵŹřŵ�ŢƤŝŚƐƯ��Ʊō�����ƫŚƳō�Żř�ƵŵŚƠŤſř�Śŝ�ŚƷǀ�żPCR���šǈºŝ�ƱźŤºſƹ�ƹ�

���ĭŹřźƣ�ƶĩ�ŶƳŵřŵ�ƱŚƄƳǀźƽ�ƳǇƺƏ�ƾ��ƩƺƬſ�šŶƯ���ŚºƷƽ��ºſƺƳƺƯ�ǀ�Ţ
����ƏŚƴƜƯƹźŤĪƫř�ũřƺƯř�ƉźƘƯ�Źŵ�ƱŚƀƳřǀ��šŶƃ�Śŝ�žæƯ�ǀƬƾ��ǈƀºţ�

��ŝ�ƂƷŚĩ�ŦƗŚŝǀ�żƳō�ƱŚƿ��ŚºƤƫř�Ʈƾƿ�NOS�����ŮƐºſ�Źŵ�mRNA��ƹ�
�Ɛſ�Źŵ�Řţƹźě�Ůǀ�Ư�Ʋƾ�ŵŵźĭ��æì���ŝ���ƶ����ŵřƺºū�šŚºƘƫŚƐƯ��ƵƹǈƗƽ�

��ƱřŹŚĪưƷ�ƹ�źƟ�����ƩŚºſ�Źŵ�çåææ����ŚºƳ�źºŝ�ƽ�ř�ƿ�������ƶºĩ�ŵřŵ�ƱŚƄºƳ�ƶºƫƹż
ĭŹřźƣǀźƽ�ƳǇƺƏ�ƾ������ƏŚºƴƜƯƹźŤĪƫř�ũřƺƯř�ƉźƘƯ�Źŵ�šŶƯ�ǀ���Śºŝ�ž

�šŶººƃæƯ�ǀººƬƾƺƤţ�źººŧř�Śººţ�ƵŶººƃ�ŦººƗŚŝ�ǈƀººţ�ººƿĭŶººƴƴĩ�Ţƾ� �
 L-NAME�ƫŚƘƟ�źŝǀƋŚŞƤƳř�ŢƾŹŚŬƯ�ƽřƺƷ�ƿƾ��ŵŵźºĮƳ�źƷŚºƓ���

ººŝ�ǇŚººưŤůř�ƶººĩř�ƶººƿƫŵ�ƲººǀŢººŰţ�ƶººĩ�Ţººſř�ƪ�ŧŚººţǀ�ũřƺººƯř�ź
ƏŚƴƜƯƹźŤĪƫřǀ���Ʈĩ�žƳŚĩźƟ�Śŝ�ž�ƫŚƘƟ��ºǀ��żºƳō�Ţƿ��ƮNOS���ƂƷŚºĩ�

ěººǀŢººſř�Ƶŵźººĩ�řŶ��é���ººƗ�ŹŵǀƌººƘŝ�Źŵ�ƩŚººů�ƲƾƤŰţ�ǀ�šŚººƤ
ţŚƌƣŚƴţƾ��ƤŰţ�Śŝ�ǀ���Ư�ƵŶƷŚƄƯ�źƋŚů�Ƣƾ�ŵƺƃ����ƶƬưū�Żř��ƺƳƹźţŚě��ƹ

����ƩŚſ�Źŵ�ƱřŹŚĪưƷçåæå������ƏŚºƴƜƯƹźŤĪƫř�ũřƺƯř�ƶĩ�ŶƳŵřŵ�ƱŚƄƳ�ǀ�ž
ƀººŝ�žƳŚººĩźƟ�ŚººŝǀŚººě�ŹŚƿǀřżººƟř�ŜººūƺƯ�Ʋƿŝ�Ƃººǀ�ƱŚ eNOS�ƹ�

 iNOS��ƩƺƬſ�Źŵ��ŚƷƽ�ěř��ºǀƯŹŶƾ��ŚºſƺƳřźĩ�ƿŢ��ºƯƾ��ŵƺºƃ��æå���
ƴĤưƷǀƲ�žƬĪƿźě������ƩŚſ�Źŵ�ƱřŹŚĪưƷ�ƹ�çååç�ŝ��ºǀ�����ƶºĩ�ŶºƳŵźĩ�ƱŚ

�ƹźŤĪƫř�ũřƺƯřƏŚƴƜƯǀ��źƏ�Żř�ž�ºƿ��řżºƟř�Ƣƿ����żŤƴºſ�ƂNO���ŜºūƺƯ�
��źŰţ�šřźŧř�ŻƹźŝƿĪƾ��Śưţ�źŝ�ƿ��ŵŻř�ƹ�żƿƩƺƬſ�ŵŚ�ŚƷƽŤſǈŝ�ƺŘŤſř�ƾ�

�Ţſř�ƵŶƃ��ææ������ř�ƶŝ�ƶūƺţ�Śŝƿ�������ř�ƶºŝ�ŲºſŚě�ƕƺºƳ�ƶĪƴ�ºƿ��Ʋ�ũřƺºƯř�
ĮŤƀŝƾ�����šŶƃ��žƳŚĩźƟ�ƶŝ�ũřƺƯř�����ĭŹřźƣ�ƉźƘƯ�Źŵ�šŶƯ�ƹ�ǀźƽ�
�ƹ�ƹƿĭĦƾ�ŚƷƽ����Ư�ƹ�ƶƳƺĭ�ƆŤŴƯ��ºǀ��ſŚƀºů�Ʊřżǀ������ũřƺºƯř�ƶºŝ�Ʊō�Ţ

ŚƴƜƯƹźŤĪƫřƏǀž���ơƺƟ�žƳŚĩźƟ�Śŝ���Śě�ƵŵŚƘƫřǀƿƲ��ř��ŵŹřŵ�ƿ��šŚƌƣŚƴţ�Ʋ
�ūƺţ�ƪŝŚƣǀ�Ţſř�ƶ�æí�����ř�ƶºŝ�ƶºūƺţ�Śºŝ�ƿ��żºƳō�ƶºĪƴƿ�ƮNOS��ƶºŝ�

ſƹǀ�řżƟř�ƶƬƿ��ƀƬĩ�ŢƔƬƛ�Ƃǀ��ƫƺƬſ�ƪųřŵ�Ʈƾ������ŦºƗŚŝ�ƹ�ƵŶƃ�ƩŚƘƟ�
ěǀ����ƫƹŵŚºưƫŚĩ�ƩŚƈºţř�ŢƟźƄǀ����ƶºŝ�ƲNOS��ºƯ�ƾ����ŻŚƀºƫŚƘƟ��ŵƺºƃƽ�

NOS�Ƴ�ǀ����ŻŚºſŚƷŹ�ŜºūƺƯ�żƽ�NO��ºƯ�ƾ����ŵƺºƃ�æî����řźŝŚºƴŝƿ�Ʋ
��Ưř�Ţſř�ƲĪưƯ�ƏŚƴƜƯƹźŤĪƫř�ũřƺǀ����ƀºŝ�žƳŚĩźƟ�Śŝ�žǀ��Śºě�ŹŚǀƿ��Żř�Ʋ

źƏƿ����ƩŚºƳŚĩ�Ʊŵźĩ�ƩŚƘƟ�Ƣ��ŚºƷƽ��ƀºƬĩ�ǀưƾ��ºƿ��źƏ�Żř�Ś�ºƿ��řżºƟř�Ƣƿ�Ƃ
ſŚƀůǀ�ſ�Ţǀ�ƫƺĩ�ƮŤƀǀĥźƴ�ºƿ����řżºƟř�ŜºūƺƯ�Ĩƿ��ƀºƬĩ�Ƃǀ��ƱƹŹŵ�Ʈ
ƫƺƬſƾ�����ř�Żř�ƹ�ƵŶºƃ��ºƿ�źƏ�Ʋ�ºƿ��żºƳō�Ƣƿ��ƮNOS������ŜºūƺƯ�ƹ�ƩŚºƘƟ�

ŻŚſŚƷŹƽ�NO����ƵŶºƃ��Ţºſř����Ƴ�ƶºĩǀ���ºſŹźŝ�ŶºƴƯŻŚƾ�����ũřƺºƯř�źºŧř�
ƏŚƴƜƯƹźŤĪƫřǀ���Ʒ�ƩŚƳŚĩ�źŝ�žŚƽ�ƀƬĩ�ǀưƾ����Ư�ƂŬƴºſ�ƹ��ºǀ�ŝ�Ʊřż�ºǀ�ƱŚ

�ƱĥNOSƯ�ƾ�ŶƃŚŝ���
��
ŤƳǀƶŬ�ĭǀźƽ��

���������ƶŝ�ƶūƺţ�ŚŝƿƶŤƟŚ�ŚƷƽ�ř�ƿ��Ư�ƶƘƫŚƐƯ�Ʋƾ��ŤƳ�ƱřƺţǀƶŬ�ĭ�ºǀźƽ���ŵźºĩ�
�ĭŹřźƣ�ƶĩǀźƽ������ƏŚºƴƜƯƹźŤĪƫř�ũřƺºƯř�ƉźƘƯ�Źŵ�ǀ�����žƳŚºĩźƟ�Śºŝ�ž

ơƺƟ�ƵŵŚƘƫř��Śºě�ǀƿ���ř�ŜºūƺƯ�Ʋƿ��Ɯţ�ŵŚºŬǀǀ�ºţřźƾ��Ư�Źŵ��ºǀ�Ƴ�ƱřżǀźŤ�ºƿ�Ĩ
Śƀĩřƿ�ř�Ŷƿ��řźŰƇ�ƁƺƯ�ƭƺŘƬƾƿ�Ưƾ�ŵŵźĭ��Ư�ƶĩ��ƃŚƳ�Ţſř�ƲĪưƾ�Żř�

��ƏŚƴƜƯƹźŤĪƫř�ũřƺƯř�źŧřǀ����ƫŚƘƟ�ƂƷŚºĩ�źŝ�ž�ºǀ��żºƳō�Ţƿ��ƮNOS��ƹ�
�ſŚƀů�ƂƷŚĩǀ�ſ�Ţǀ�Ƴ�ƮŤƀǀĥŹźŤƿ��ř�Źŵ�Ĩƿ�ř�ƭƺŘƬƿ���Ƶŵƺŝ�ƶƫƹżŶƃŚŝ��

řźººŝƽ�ƳŚĪƯ�ƱŶººƃ�ƆŴƄººƯ�ººǀƮƀ�ŚººƷƽƣŵ�ººǀ��ũřƺººƯř�źººŧř�Ƣ
ƏŚƴƜƯƹźŤĪƫřǀ��ſ�źŝ�žǀ�Ƴ�ƮŤƀǀĥŹźŤƿ�ř�Ĩƿ�ě�ƭƺŘƬǀ�Ư�ŵŚƸƴƄƾ���Źŵ�ŵƺƃ
�ō�šŚƘƫŚƐƯƿ��ƵŶƴ����ƞƬŤŴƯ�ƕřƺƳř�ŮƐſNOS�Źŵ���ř�ŢƟŚŝ�ƿ��Źřźƣ�ƭƺŘƬ

�ƉźƘƯ�Źŵ�ƶŤƟźĭũřƺƯř�ELFŻŹř�ƿŝŚƾŵƺƃ�����
��
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ƫŚººƯƾ�ř�ƭŚººŬƳř�Źŵ�řŹ�ŚººƯ�ŵƺººų�ººƿƤŰţ�Ʋººǀ�ƢººƿŹŚƽŶººƳŵƺưƳ��ƹ� �
�ưĩ�ŻřǀƶŤ��Ż�ơǈųřƿŤƀƾ��Ż�ƂŴŝ�ƿ�ſŚƴƃ�Ţƀƾ���ř�ƶºĩ��ºƿ�ƤŰţ�Ʋ�ºǀ�Ƣ
ŢŰţ�����ŚƗŹ�Śºŝ�ƹ�źƔƳ�ºƿ����ºƣǈųř�ƩƺºƇř�Ţƾ�Ʊō���ŚºƷ�ŵźĭ�ƭŚºŬƳř��ºƿ��Ŷ
ƳřŵŹŶƣƾƯ�ƾ�ŵƺƃ���
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Background and Objective: Nitric Oxide in the small intestine causes relaxation of smooth muscles. 

Research indicates that extremely low frequency electromagnetic fields (ELF) affect nitric oxide level in 

the tissues. The objective of this study was to grasp the effect of prolonged exposure to ELF on the�nitrergic 

system in the small intestine�  

Materials and Methods: 21 adult male rats were allocated to three groups: the experimental group exposed 

to ELF (50Hz, 1mT) for 75 days, the sham-operated group underwent similar conditions except ELF 

exposure; and the control group mice were kept under the laboratory normal condition. The isolated strips of 

the colon were inserted into organ bath and were linked to force transducer power lab A to D system and 

their mechanical activity were recorded in response to L-NAME. Data was analyzed using one way ANOVA 

test.  

Results: The results exhibited a significant increase (p≤0.05) of ileum basal contractions in experimental 

group when compared to control and sham groups. However, administration of L-NAME�(inhibitor of NO 

synthesis) led to a significant decrease in ileum contraction in the experimental group compared to the sham 

and control groups (p≤0.05).  

Conclusion: It can be concluded that prolonged exposure to extremely low-frequency electromagnetic fields 

may decrease the activity of nitrergic system in small intestine of the male rats� 
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