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ƘūřźƯ���ƱŚŤſŹŚưǀŝ�ƶŝ�ƵŶƴƴƧ�ƶ������ƾƳŚƯŹŵ�ƹ�ƾŤƃřŶƸŝ�żƧřźƯ�ƹ�ŚƷ��źƸºƃ�
żƿźŞţ�ŵƺŝ���
��

ſŹźŝ�ƁƹŹƾ��
������ř�Źŵƿ��ƲƶƘƫŚƐƯ��ƽ�ƇƺţǀƠƾ�ƘƐƤƯ�ƾ�ƶƳƺưƳ�ŚƷƽ��ƕƺƟŶºƯ�ÑÒÍ�

���Żř�źƠƳ����Ż�ƩŚƸſř�ƶŝ�ǈŤŞƯ�ƱŚĩŵƺĩƿ�����ƩŚºſ�Ūƴě�ź�ƶºƘūřźƯ�����ƶºŝ�ƵŶºƴƴĩ
�ŤƃřŶƸŝ�żĩřźƯƾ�ƳŚƯŹŵ�ƾ�źƸƃ�źŞţƿ��ŵŹƹźƟ�Żř�żƿ������ƵŚºƯźƸƯ�źºųō�Śţ�Ʋ

��ƩŚſÖÎ��šŶƯ�ƶŝ��ŢƠƷ���Ɩưū�ƵŚƯ�Źƹōƽ�ŵźĭ�ƿŶ���řźºŝƽ�����ŵźºƟ�źºƷ��
�ƶƯŚƴƄºſźě�řƽ�ƹŚºů�ƽ��ƈºŴƃ�šŚºƗǈƏř�ƾƹ���ƶƤŝŚºſ��ƽ�ºƯ�Ɲźƈ

ŤƳōƾ�ŝǀţƺǀ�ưĪţ�Ĩǀ��Ŷºƃ�ƪ���ƶºƳƺưƳ��ŚºƷƽ�ƕƺƟŶºƯ���ºſŹźŝ�Żř�žºě�ƾ�
ƯǀěƺĪſƹźĪƾŰƯ�Źŵ��ǀƎ�ŚƷƽĨƯ��ĪƳŚĩƾ�ƹ EMB ��ŢƄºĩ�ŹŚĭō

�ŶƳŶƃ�Ƶŵřŵ�����Żř�ŶƘŝÏÑƬě�ŢƗŚſ�ǀŢ��ºƴƬĩ�ŵƺūƹ�źƔƳ�Żř�ŚƷƾ��ŚºƷƽ�
���ƶŝ�ħƺĪƄƯźƃřƿƄǀƬĩŚƾ���ºſŹźŝ�ŵŹƺƯƾ�ƹ����Śţ�ŢºƸūƿ�ºǀŶ��ºƘƐƣ�ƾ�

řƿƶƫƹż��ŚƷ�Ţƀţ�ŚƷƽ�ƣřźŤƟř�ƾ���Ţƀºţ��ŚºƷƽ�ƫƺţ��ºǀ��ƩƹŶºƳř�Ŷ���TSI��
MR���VP��ſ�ƹ�ǀšřźŤ��ƭŚŬƳř�Ŷƃ���ƺſ�ƿƶ�ŚƷƽ��Ɩºưū��Źƹōƽ���ƵŶºƃ
�Śººţ�ƭŚººŬƳř�ƱŚººƯŻPCR�ŹŵººŰƯ�ǀ�ƎTSBƹŚººů�ƽ�ÏÍ�ŶººƇŹŵ�
ƬĭººǀƩƹźƀŹŵ�ƹ�ÔÍ�ƶººūŹŵ��ƽŤƳŚººſ�ƾ�ŹřŶººƸĮƳ�ŵřźººĭƽŵźĭ�ººƿŶ��

�ũřźŴŤſř DNAƹ �ƭŚŬƳřPCR�řźŝƽŚŬƳř�ŬƳŻ�Ƃƴĩřƹ�ƭ�ºǀƵź�řƽ�
Ƭěƾ�ŻřźƯ��PCR����řŶŤŝř�DNA�ř�ƿƶƫƹż�ŚƷƽ�źƃř�ƿƄǀƬĩŚƾ����ƁƹŹ�Śºŝ�

ƱŶƳŚƃƺū��Boiling���ŵźĭ�ũřźŴŤſřƿŶ��Żř�ƺſ�ƿƶ��ƽ�źƃř�ƿƄǀƬĩŚƾ�
Ʊĥ�ƪƯŚů�ŚƷƽeltB, estA Ƹţ�ǀŻř�ƵŶƃ�ƶƯ�Ƶƹźĭ�ǀſŚƴƃ�śƹźĪƾ�

��Īƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵƾ���ƱŚŬƳŻ�ƶŝ�����Ŷƃ�ƵŵŚƠŤſř�ŢŞŨƯ�ƩźŤƴĩ�ƱřƺƴƗ��
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ƫřƺţƾ�řźě�ƿŚƷźưƽ�ŵŹƺƯ������ƩƹŶū�Źŵ�ƵŵŚƠŤſř�Î����Ţºſř�ƵŶƃ�ƵŵŹƹō���
�ƂƴºººĩřƹPCRŚºººƸƳ�ƮºººŬů�Źŵ�ƾƿ�ÏÒƯ�ǀƫƹźĪǀƹŚºººů�źºººŤƽ� �

Ð�ƯǀƫƹźĪǀźººŤÎÍx Complete Buffer ��Ò�ÎƯ�ǀƫƹźĪǀ�źººŤ
dNTPÎÍ�Ư�ǀƬƾ��ŹǇƺƯ�Ò�ÍƯ�ǀƫƹźĪǀ�řźě�źºŤƿ�źºưÎÍě�ǀ��Żř�ƩƺºƯƺĪ
ƭřŶĩźƷ��F,R���ÑƯ�ǀƫƹźĪǀ�żºƳōźŤƿƮ�Taq DNA Polymerase�

�Í�ÒU/µl���ÔƯ�ǀƫƹźĪǀźŤŻř�� DNAř��ŢºƔƬƛ�Śºŝ�ƺĮƫ�Pmol/µl�
ÒÍ��ƹÒ�Õ�ƯǀƫƹźĪǀźŤººſř�źººƐƤƯ�śō�źººŤƿƪ�Źŵ�ººƏƾ�ÐÍººſ�ǀ��ƪĪ

�ƶƯŚƳźŝ�ŢŰţ��ƽ�ƳŚƯŻ�ƾ��ŚºſƺƯźţ�ƿ�Ż�źƬĪ�ºƿ����Ŷºƃ�ƭŚºŬƳř�ź���ƶºƬůźƯ��ƽ�
ţŚƳŵſřŹƺǀƱƺ�ƫƹřǀ�Źŵ�ƶ�ÖÑ�ƶūŹŵ���ƽ�ŤƳŚſƾ�����šŶƯ�ƶŝ�ŵřźĭÒ�ƣŵ�ǀ�ƶƤ�
ţŚƳŵſřŹƺǀƱƺ���Źŵ�ÖÑ�ƶūŹŵ���ƽ��ŤƳŚºſƾ��������šŶºƯ�ƶºŝ�ŵřźºĭÎ�ƣŵ�ǀ��ƶºƤ�

��řźě�ƩŚƈţř�ƶƬůźƯƿ���Źŵ�ŚƷźưÒÍ��ƶºūŹŵ���ƽ��ŤƳŚºſƾ����ŵřźºĭÎ�ƣŵ�ǀ��ƶºƤ�
�ƺƏ�ƶƬůźƯ�ºƿ�����Źŵ�ƱŶºƃ�ƪÔÏ��ƶºūŹŵ��ƽ��ŤƳŚºſƾ����ŵřźºĭÎ�ƣŵ�ǀ���ƹ�ƶºƤ
�ƺƏ�ƶƬůźƯƿ���ƱŶƃ�ƪŚƸƳƾƿ���Źŵ�ÔÏ�ƶūŹŵ���ƽ�ŤƳŚſƾ�����šŶºƯ�ƶºŝ�ŵřźĭ� �

Õ�ƣŵ�ǀ�ŵƺŝ�ƶƤ������ƭŚŬƳř�Żř�žě�PCR����ŻŹŚĭō�Ʃĥ��Ò�Î����ŢºƸū�ŶƇŹŵ�
���ƩƺƈŰƯ�ŻŹƺƟƹźŤĪƫřPCR������šŚƘƐƣ�ƹ�ŢƟźĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�

ŵŚƠŤſř�Śŝ�źƔƳ�ŵŹƺƯ�ƾƳĥźĩŹŚƯ�Żř�Ƶ�ÎÍÍbp Ladder Fermentase�

�Ŷƃ�ƾŝŚƿŻŹř����ƽřźŝƫŚƳōǀ�Ƶŵřŵ�ż���ŚƷ�ƱƺƯŻō�Żř�T-Test���Ŷºƃ�ƵŵŚƠŤſř�� �
��
ƿƶŤƟŚ�ŚƷ 

�����Żř�ŝ�ǀƲ�ÑÒÍ�ƶƳƺưƳ���ƽ���ƕƺƟŶƯ��ƫŚƸºſřƾ���ÏÕÐ��Õ�ÓÏ��ŶºƇŹŵ���
���źƀě�ƱŚĩŵƺĩ�Żř�ƶƳƺưƳ�ƹÎÓÔ��Ï�ÐÔŶƇŹŵ������ƱŚºĩŵƺĩ�Żř�ƶºƳƺưƳ

�Ż�źŤųŵƿ��źÒ�ƩŚſ��Ɩưū�Źƹōƽ�Ŷƃ������ƕƺưŬƯ�Żř�ÑÒÍ�ưƳ�����ƶºƳƺÏÍÍ�
řƿƶƫƹż�źƃřƿƄǀƬĩŚƾ�ƩŚƸſř���ŚſŚƴƃ�ŵŹƺƯ� řŻƾƿ��ŢƟźĭ�Źřźƣ���Ư�ºǀ�Ʊřż

ƳřƹřźƟƾ�ř�ƿƶƫƹż�ŚƷƽ�źƃřƿƄǀƬĩŚƾ��ƩŚƸºſř�řŻ�ÑÑ�ÑÑ����ŵƺºŝ�ŶºƇŹŵ���
ƶŝ������Ţºſŵ�ŹƺºƔƴƯ�ºƿ����ƺºĮƫř�ƶºŝ�ƲŤƟŚƽ��ºƃ�ǀ��źŤĩŚºŝ�ƕƺƽ����ƶºƤƐƴƯ�Źŵ�

�Ʋſ�ŽŚſřźŝ��ƱŚĩŵƺĩ��ƫŚƸſř�ƾ���Ƶƹźºĭ�ƶŝ���ŚºƷƽ��ƴºſ�ƾ�ÎÏ�Í��ƵŚºƯ���
ÏÑ�ÎÐ����ƵŚƯ�ÐÓ�ÏÒ�����ƵŚºƯ�ÑÕ�ÐÔ�����ƹ�ƵŚºƯ�ÓÍ�ÑÖ���ƀºƤţ�ƶºƷŚƯ�ǀ�Ʈ
ŵźĭƿŶƳŶ��ƳřƹřźƟƾ�źƃřƿƄǀƬĩŚƾ�����řŻ�ƩŚƸºſř���Ƶƹźºĭ�Źŵ��ŚºƷƽ��ƴºſ�ƾ�

��ţźţ�ƶŝ��ơƺƟǀ��ŜÏÎ���ÏÔ���ÒÓ�ÎÕ���ÑÑ�ÎÎ���ƹ�ÏÏ���ŵƺºŝ�ŶƇŹŵ�����ƶºŝ
ŚſŚƴƃ�ŹƺƔƴƯƾƿƱĥ��ŚƷƽ�eltB, estAŝ�ƶ����Źŵ�ƱŚºƯżưƷ�ŹƺºƏ�ºƿ�Ĩ

��ƂƴĩřƹPCR�ƏƺƬŴƯ�ƾ����řźě�ŢƠū�ƹŵ�Żř�ƿ��ƇŚƈºŤųř�źưƾ���ŵŹƺºƯ�
ŢƟźĭ�Źřźƣ�ƵŵŚƠŤſř����

��
�ƩƹŶūÎ� ƿřźěƵŶƃ�ƵŵŚƠŤſř�ƽŚƷźưƱĥ�ƆǀŴƄţ�ŢƸū���ƽŚƷeltBƹ�estA ��

Ʊĥ�ƭŚƳ��ƫřƺţƾţƺŘƬĩƺƳ�ƽŶǀ��ƩƺƈŰƯ�ƵŻřŶƳř��
eltB (F) 5'-TCTCTATGTGCATACGGAGC-3' 
eltB (R)��5'-CCATACTGATTGCCGCAAT-3' 

ÐÏÏ bp 

estA (F) 5'-GTCAAACCAGTA(G/A)GGTCTTCAAAA-3' 
estA (R)��Ò'-CCCGGTACA(G/A)GGAGGATTACAACA-Ð'��ÎÑÔ bp 

��
�ƩƹŶūÏ��ƶƫƹżƿř�ƾƳřƹřźƟ��ƽŚƷETECƱĥ�ƪƯŚů���ƽŚƷeltBƹ�estA Ƶƹźĭ�Źŵ��ƞƬŤŴƯ�ƾƴſ�ƽŚƷ��

ƲǀƀƧƺţ�Ʊĥ �ƵƹźĭÎÏ��ÍƵŚƯ�  �ƵƹźĭÏÑ��ÎÐƵŚƯ�  �ƵƹźĭÐÓ��ÏÒƵŚƯ�  �ƵƹźĭÑÕ��ÐÔƵŚƯ�  �ƵƹźĭÓÍ��ÑÖƵŚƯ�  
eltB Ʊĥ�ƎƤƟ Ö ÎÑ Õ Ò Ô 

estAƱĥ�ƎƤƟ� Ï ÎÎ Ñ Î Ð 

estA+eltB Ï Ò Î Î Ï 
��
��
��
��
��

 



�ƹ�ƶǀƠƃŚƧ�ƽŶƸƯƱřŹŚƨưƷ��
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��

�ƪĪººƃÎƄººƳ�ƵŶººƴƷŵ�ƱŚ�ƽƱĥ�ƾƇŚƈººŤųř�źººǀŨĪţ���ŵŹƺººƯ�ƽŚººƷ� �
�Ƃƴººĩřƹ�Źŵ�źººƔƳMultiplex PCRƾººƯ��ŶººƃŚŝ��ƶººƘƫŚƐƯ�Źŵ�ƽ�

���Żř�źƋŚůÏÍÍ���ƶƫƹżƿř��ƾƬĩŚǀƄºƿźƃř��ÔÒ��ƶºƫƹżƿř��Ò�ÐÔ�ŶºƇŹŵ��� �
ETECŢºººƟźĭ�Źřźºººƣ�ƾƿŚºººſŚƴƃ�ŵŹƺºººƯ���ƶºººƫƹżƿř�Żř�ƽŚºººƷ� �
ETEC���ƵŶºƃ�ƾƿŚſŚƴƃ��ÑÐ��Ò�ÏÎ�ŶºƇŹŵ������Ʊĥ�ƪºƯŚů�ƶºƫƹżƿř� �

��ƲǀƀĩƺţLT���ÏÎ��Ò�ÎÍ�ŶƇŹŵ��������Ʋǀƀĩƺţ�Ʊĥ�ƪƯŚů�ƶƫƹżƿř�ST�
�ƹÎÎ��Ò�ÒŶººƇŹŵ���Ʊĥ�ƪººƯŚů�ƶººƫƹżƿř�Ʋǀƀººĩƺţ�ƹŵ�źººƷ�ƽŚººƷ� �

ŶººƳŵƺŝ��ƶººƫƹżƿř�ƾººƳřƹřźƟ��ƽŚººƷETEC�Ʊĥ�ƪººƯŚů��ƽŚººƷeltB�� �
ƹestA Ƶƹźººĭ�Źŵ����ƩƹŶººū�Źŵ��ƞººƬŤŴƯ�ƾƴººſ�ƽŚººƷÏƵŵŹƹō�� �

Ţſř�ƵŶƃ���
 

��
��

�ƪĪƃÎ��ƩƺƈŰƯ�Multiplex PCRƶƫƹżƿř�ƹ�ŵŹřŶƳŚŤſř�ƶƿƺſ��Śĭō�Ʃĥ�ƽƹźŝ�ƾƴǀƫŚŝ�ƽŚƷ�ŻŹÒ�ÎŶƇŹŵ����ƱƺŤſM���źĩŹŚƯDNA�� �
�ÎÍÍ bp����ƱƺŤſÏ���Ʊĥ�ƹŵ�źƷ�Ŷūřƹ�ŵŹřŶƳŚŤſř�ƶƿƺſelt B�ƹ�est A���ƱƺŤſ��ƽŚƷÎ�ƹÐ��ƶƫƹżƿř��Ʊĥ�ƹŵ�źƷ�Ŷūřƹ�ƽŚƷelt B�ƹ�est A���

�ƱƺŤſÑ���Ʊĥ�Ŷūřƹ�ƶƫƹżƿřest AƱƺŤſ�ƹ���ƽŚƷÒ�ƹ�Ó��ƶƫƹżƿř��Ʊĥ�Ŷūřƹ�ƽŚƷelt B� 
 

ŦŰŝ��
������ŹŵƶƘƫŚƐƯ�ƽ�źƋŚů��Śŝ���ƁƹŹ�ƽŻřŶºƳř�ƵřŹMultiplex PCR�

�řźě�ŢƠū�ƹŵ�Żř�ƵŵŚƠŤſř�ƹƿźưƇŚƈŤųř�ƾƱĥ���ŚºƷƽ�eltB��ƹestA��
ƆǀŴƄţźſ�ƿƹ�ƖƲǀƀƧƺţ�Ʊĥ�ƱŚƯżưƷ����ƽŚºƷLT�ƹ� ST��ƮƷřźºƟ

Ŷƃ���ƶƫƹżƿř�ƾƳřƹřźƟ����ƽŚƷ�ƾƬĩŚǀƄºƿźƃř��ƩŚƸºſř��řŻ�ÑÑ�ÑÑ���ŶºƇŹŵ�
ŵƺººŝ��ŝººǀźŤƄƿººƃ�Ʋǀƕƺ�ETECƯŹŵ�ººǀŻ�ƱŚººĩŵƺĩ�ƱŚººƿ�źÒƩŚººſ�� �

���ƶŝ�ƍƺŝźƯƵƹźĭ�ÏÑ�ÎÐ�ŚƯ�ƶƷ��ÏÔ�ŶƇŹŵ��ŵƺŝ��źţŻŹŚŝƿ�ǈƗ�Ʋƿ�Ʈ
ƫŚŝǀƴƾ��ř�Źŵ�ƿ��ƪƯŚƃ�ƶƘƫŚƐƯ�Ʋ�Ʃŵ�ěǀ�ƹ�ƶĤ��ƹ�ƙřźƠŤſř���ưĩ�ŵřŶƘţ�Źŵƾ�

�ƶƘūřźƯ�Żř���Ƴ�Ŝţ�ƱŚĭŶƴƴĩǀ��Ţƃřŵ�ŵƺūƹ�ż���ƮºƷ��ºƴģǀƲ���ƯŚºưţ�Źŵ�ƾ�
ŵŹřƺƯ�ƶƳƺưƳ��ƽ�ƕƺƟŶƯ�ƶŝ�ƩŚƸſř�šŹƺƇ�ºĪŝō�ƾ�ŵƺºŝ����ŪƿŚºŤƳř��ºƿ�Ʋ

��ŵřŵ�ƱŚƄƳ�ƶƘƫŚƐƯ�����źŤĩŚºŝ�ƮƸſƽ�źƃř��ºƿƄǀƬĩŚƾ��ƀºĩƺţƹźŤƳřǀƳĦǀ�Ĩ
��ŹŵǈŤŞƯƿ����Źŵ�ƩŚƸºſř�ƶŝ�ƱŚ��źƸºƃ�źŞţ�ºƿ��řźºŝ�żƽ��ƀºĩƺţ�ǀ�ƲLT�ÐÐ�

ŶººƇŹŵ��ÓÓŵŹƺººƯ����ST�Ò�ÎÓ�ŶººƇŹŵ��ÐÐ�ŵŹƺººƯ��řźººŝ�ƹƽ�
LT+ST�ÎÏŶººƇŹŵ��ÏÑ�ŵŹƺººƯ�Ţººſř����ƕƺǀººƃƾƬĩŚǀƄººƿźƃř�

������Ư�šƹŚƠŤƯ�ƱŚƸū�ƞƬŤŴƯ�ƢƏŚƴƯ�Źŵ�ĨǀƳĦǀƀĩƺţƹźŤƳřƾ����Źŵ�ŶºƃŚŝ
ƀŝǀŹŚƽ������ŚƷŹƺƄĩ�Źŵ�ƵŶƃ�ƭŚŬƳř�šŚƘƫŚƐƯ�Żř�ƽ������ƶƘºſƺţ�ƩŚů�Źŵ�
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ETEC�ƮƸƯ���źºţƿ���������ºŝ�Źŵ�ŵŚºů�ƩŚƸºſř�ƪºƯŚƗ�Ʋǀ���Ż�ƱŚºĩŵƺĩ�Ʋ�ºƿź� �
Ò��Ư�ƩŚſ�ƾ���ŶƃŚŝ�Õ����ƶƘƫŚƐƯ�ƶŝŚƄƯ��ƽ������Żźŝ�Źŵ�ƵŶºƃ�ƭŚºŬƳř��ºƿ��ƹ�ƪ
ƀŝǀŹŚƽ���ŚƷŹƺƄºĩ�Żř�ƽ�ŵ�ƿ����źºĮETEC��ƱřƹřźºƟ���źºţƿ�ţƺţŚě�Ʋ�ºǀ�Ě
řƿ�������ƫŚƸºſř�ƱŚºĩŵƺĩ�Źŵ�ƵŶºƃ�ƶƫƹżƾ��ºƯ�ƾ����ŶºƃŚŝ�ÎÑ���Ï����ºƳřƹřźƟƾ�

ETEC��Ò�ÐÔŶººƇŹŵ���ƶººƘƫŚƐƯ�Źŵ�ƽŚƤƯ�Źŵ�źººƋŚů�ººƿ�ƶƀ�Śººŝ
��Ŷƃ�ƭŚŬƳř�šŚƘƫŚƐƯŚƯ�Ǝſƺţ�Ƶƿ�ƂƳřŹŚĪưƷ�ƹ�ĨĜţŚ�ÏÕŶƇŹŵ����

ƺººƳƿ�ƂƳřŹŚººĪưƷ�ƹ�ż�Ó�ÏÎŶººƇŹŵ���ƹ�ƹƿ�ƂƳřŹŚººĪưƷ�ƹ�żººĤƬ� �
�ÏÍ�ŶƇŹŵ����Ư�źţǇŚŝƾ����ŶºƃŚŝ�ÎÒƹ�Ï�����ƶºƘƫŚƐƯ�Źŵ�řƽ��Źŵ�ƶŝŚƄºƯ�

ŹƺƄĩ�Ƴ�ǀ��ōƺĭřŹŚĪÐÕ�ŶƇŹŵ�ř�Żřƿ�ƶºƫƹż��ŚºƷƽ�źƃř�ºƿƄǀƬĩŚƾ��ŵŹƺºƯ�
ſŹźŝƾ���ƀĩƺţ�Ʊĥ�ƪƯŚů�ǀƲ�ŚƷƽ��ƶŝ�ƍƺŝźƯ�ETECŵƺŝ�ŶƳ���Śºŝ�ƶºĩ�
ŚŤƳƿ�ƶŝ�Ū�ſŵ�����ƶºƘƫŚƐƯ�Żř�ƵŶºƯō�Ţ��ƽ����ƳřƺºŴưƷ�ŚºƯ�ƾ��Ţºƃřŵ���ÎÓ���

����ƶƘƫŚƐƯ�Źŵ�ƂƳřŹŚƨưƷ�ƹ�Ţŝřżǀƫř�řƽ����ƩŚſ�Źŵ�ÏÍÍÐ���ƲŝŚºĭ�Źŵ�����Żř
�ƱŚǀƯÎÒÍ�ƾƫŚƸſř�ƶƳƺưƳ�ƾſŹźŝ�ŵŹƺƯ��Ô��ÓÓ�ÑŶƇŹŵ���řƿƶƫƹż 

ETEC�ŚſŚƴƃƾƿ���ŚƤƯ�Źŵ�ƶĩ�ŶƳŵźĩ�ƿƳřƹřźƟ�źƋŚů�ƶƘƫŚƐƯ�Śŝ�ƶƀƾ�
řƿƶƫƹż��ƀŝ�ŚƷǀ��Ư�źŤưĩ�ŹŚƾ��ŶºƃŚŝ��ÎÔ����ƺºĮƳƿƲ���řŹŚºƨưƷ�ƹ���Źŵ�ƂƳ

��ƩŚºſÏÍÍÒƶººƘƫŚƐƯ�Źŵ��řƽ�ƱŚººǀƯ�ŻřÎÐÏ��Żř�ƾººƃŚƳ�ƩŚƸººſř�ŵŹƺºƯ
ƶƿƺſ��ƽŚƷ�źƃřƿƄǀƬĩŚƾ��ŝ�Źŵǀ��Ż�ƱŚĩŵƺĩ�Ʋƿ����ƹ�Źŵ�ƩŚſ�Ūƴě�źƿ�ƭŚƴŤ�

���ŶƳŵřŵ�ƱŚƄƳ��ƶƧÎÐ���ŵŹƺƯ��Ï�Ï�ŶƇŹŵ��������ƺºſ�ƶºŝ�ƍƺºŝźƯƿƶ��ŚºƷƽ�
ETEC�Ưƾ�ŶƃŚŝ��ÎÕ����ƶƘƫŚƐƯ�Źŵ��ƽ��ŝ��źƋŚů��ºǀźŤƄƿ��ºƳřƹřźƟ�Ʋƾ�
ETEC���ƴſ�Ƶƹźĭ�Źŵ�ƾ�ÎÐ���Śţ�ÏÑ���ĩŵƺĩ�Żř�ƶƷŚƯ�ƫŚƸſř�ƱŚƾ�ŵ��ºƿ�ƵŶ

���ř�Ŷƴģ�źƷ��Ŷƃƿƶƫƹż�ŚƷƽ�ETEC��Śſ�Źŵ�ƿ�Ƶƹźĭ�ź�ŚƷƽ��ƴºſ�ƾ�Ƴ��ºǀ�ż
���ŚſŚƴƃ�źŤưĩ�ƝǈŤųř�Śŝƾƿ�ŶƳŶƃ�������ƶºƘƫŚƐƯ�Źŵ�ƩŚů�źƸŝ��ƽ���ƭŚºŬƳř�

���ƹ�ŹƺƄĩ�Źŵ�ƵŶƃƿ�ƳřƹřźƟ��ƭŚƴŤƾ�ETEC���Ż�ƱŚĩŵƺĩ�Źŵ�ƿ��źƿĨ��ƩŚſ
ƀŝǀ�ŝ�ŹŚ�ºǀ�������ŵƺºŝ�źºŤĭŹżŝ�ƱŚºĩŵƺĩ�Żř�źŤƄ��ÎÕ����ƮºƷ��ºƴģǀ��ŚºŤƳ�Ʋƿ�Ū

ţŚƘƫŚƐƯƾ�ƶĩ�Źŵ���ƹźŝ�źƈƯ�ŹƺƄĩƽ�ÏÍÍ�ƶƳƺưƳ���ƽ��ƫŚƸſř�ƕƺƟŶƯ�ƾ�
ƭŚŬƳř���ƱŚƄºƳ� �ŢƟźĭ�ŵřŵ�Õ��ŶºƇŹŵ��ÎÓ��ŵŹƺºƯ���ř�Żřƿ�ƶºƫƹż��ŚºƷƽ�
źƃřƿƄǀƬĩŚƾ��ƵŶƃřŶū��ƶºŝ�ƍƺºŝźƯETEC �ºƯ�ƾ�ŶºƃŚŝ���ÎÖ���Źŵ�

ƶººƘƫŚƐƯ�řƽŹƺƄººĩ�Źŵ�Śººţ�ƿƱřƺ��Żř�ÏÓÎƶººƳƺưƳ��ƽƫŚƸººſř�ƾŵŹƺººƯ��
ſŹźŝƾ���Ô�ÓÓ���ŶƇŹŵřƿƶƫƹż���ŚƷ��ƀĩƺţ�Ʊĥ�ƪƯŚůǀƲ��ŚºƷƽ���ƍƺºŝźƯ�
ƶŝ�ETEC�ŵƺŝ�ŶƳ���ŵ�ƱŚƄƳ�ƶĩ�ƵŶƴƷ��ƽ�ƳřƹřźƟ�ƾ�ǇŚŝ�ƽ�ƀĩƺţǀƲ�ŚƷƽ�

��ř�Źŵ�ơƺƟƿ����ºƯ�ŹƺƄºĩ�Ʋƾ��ŶºƃŚŝ��ÏÍ��������Żř�žƳƺºţ�ŹŵÎÎÒ���ŵŹƺºƯ�

ƫŚƸſřƾ�Ð�ÐÏ�ŶƇŹŵ�����ƀĩƺţ�ƶŝ�ƍƺŝźƯ�Ʊĥ�ƪƯŚů�ǀƲ�ŚƷƽ�ETEC�
ŵƺŝ���ŚŤƳ�Śŝ�ƶĩƿ�ƶŝ�Ū���������ƳřƺºŴưƷ�ŚºƯ�ƶºƘƫŚƐƯ�Żř�ƵŶƯō�Ţſŵƾ��Ţºƃřŵ��
�ÏÎ���ŶƴƸººſ�ƹ��ƂƳřŹŚººĪưƷ�ơřźººƗ�ŹƺƄººĩ�ŹŵŶººƳŵřŵ�ƱŚƄººƳ�Żř� �

ÒÍ��ƫŚƸſř�ƶƳƺưƳ�ƾ����ƶƘƫŚƐƯ�ŵŹƺƯ�Ð�ÏÓ��ŶºƇŹŵ��Ò��ŵŹƺºƯ�����ƪºƯŚů
Ʊĥƀĩƺţ�ǀƲ�ŚƷƽ�ETECŵƺŝ���ÏÏ����
ƿĪƾ��ţŚĪƳ�Żř�ƾ����ŝ�ŵŹƺƯ�Źŵ�ƶĩǀŹŚưƽ�řŻƾƿETEC�����ƝǈŤºųř�ŻƺºƴƷ�

źƔƳ��ŵŹřŵ�ŵƺūƹ��Źƺƌů�ƺſ�ƿƶ�ŚƷƾƿ�����������Żƹźºŝ�ƶºŝ�źºŬƴƯ�ƶºĩ�Ţºſř�
ŝǀŹŚưƽưƳ�ƾ�ŶƳƺƃ� ƵŶƗ�řƽ�ºƤƤŰƯ�Żř�ǀ�źºŝ�ƲřƿƲ �ŶºƳŹƹŚŝ�ƶºĩ��ř�ºƿ�Ʋ

ƺſƿƶ���ŚƷ�����Ƴ�ƮƫŚſ�ŵřźƟř�Żř�Ţſř�ƲĪưƯǀ��ż�ŶƳŵźĭ�řŶū���ƱŚºưƷ���ŹƺºƏ
��ƶƘƫŚƐƯ�Źŵ�ƶĩ��ƽ��ƵŶƃ�ƭŚŬƳř���Ƴ�Źŵ�ǀ���ōƺĭřŹŚĪÒ�ÏÍ�����ŵřźºƟř�Żř�ŶƇŹŵ

�ƶŝ�ƮƫŚſ�������Ƴ�ƩźºŤƴĩ�Ƶƹźºĭ�ƱřƺºƴƗ�ºǀ��ƪºƯŚů�ż�Ʊĥ���ŚºƷƽ�����ƶºŝ�ƍƺºŝźƯ�
źƃřººƿƄǀƬĩŚƾ�ƀººĩƺţƹźŤƳřǀƳĦǀĨ�ŶººƳŵƺŝ��Ï��ƫŚººů�Źŵ�ƾ��Źŵ�ƶººĩ

�ŵ�šŚƘƫŚƐƯƿ�Ư�źĮǀ����������Śºŝ�ƮƫŚºſ�ŵřźºƟř�Ʊŵƺŝ�ƪƯŚů�Ʊřż��ƾƬĩŚǀƄºƿźƃř
ĨǀƳĦǀƀĩƺţƹźŤƳř���źƠƇ�ƿ�ŝ�Śƀǀ�Śě�ŹŚǀƿƲ��Ư�źţƾ���ŶƃŚŝ�ÏÑ��ÏÐ���ÎÕ���
���ŝ�ƪƬƗ�ŵŹƺƯ�ŹŵǀŹŚưƽ�ŚƷƽ�ƫŚƸſř�ƾ��ŝ�Źŵ�ǀ��ŚƷŹƺƄºĩ�Ʋƽ����ƩŚºů�Źŵ�

���ŝ�Źŵ�ŚƇƺƈŴƯ�ƶƘſƺţǀ���ƴſ�Śŝ�ƱŚĩŵƺĩ�Ʋǀ�Śě�Ʋǀƿ�Ư�Ʋƾ���ŵƺŞưĩ�Ʊřƺţ
ººſźŤſŵƾŤººƃřŶƸŝ�šŚººƳŚĪƯř�ƶººŝ�ƾƳŚººƯŹŵ�ƹ�ƾ�ƶººŝ�ƶººūƺţ�ƭŶººƗ��

�Ţſŵ�ŢƃřŶƸŝ����řŸƛ�ŵřƺƯ�ƹ�ŚƷƾƿ��ſ�ŵƺŞƳ���ºǀ��ŰºƇ�ƮŤƀǀ��Ơƈºţ�Ůǀ�ƶ
���źƸƃ�śǈƋŚƟ�ƹ�śōƽ��ŚŤſƹŹ�ƹ�ƾƿ�������ºƃŻƺƯō�šŚºƳŚĪƯř�ŵƺºŞƳ�ƹ�ƾ�

ř�Źŵ�ŜſŚƴƯƿƯŻ�Ʋǀƶƴŵźŝ�ƭŚƳ�řŹ���ÏÓ�ƹ�ÏÒ����
��
ŤƳǀƶŬ�ĭǀźƽ��

������ƾººƳřƹřźƟ�ƱřżººǀƯ�ŵřŵ�ƱŚƄººƳ�ƾººſŹźŝ�Ʋººƿř�Żř�ƪººƇŚů�ŪƿŚººŤƳ
��ƾƬĩŚǀƄƿźƃř��ĨǀƳĦǀƀĩƺţƹźŤƳřÒ�ÐÔ��������ƱŚºǀƯ�Ʋƿř�Żř�ƶĩ�ŵƺŝ�ŶƇŹŵ�

ÓÓ��Ʋǀƀººĩƺţ�Ʊĥ�ƪººƯŚů�ƶººƫƹżƿř�LT��ÐÐ��Ʊĥ�ƪººƯŚů�ƶººƫƹżƿř�
��ƲǀƀĩƺţST���ƹ�ÏÑ���Ʊĥ�ƪƯŚů�ƶƫƹżƿř�����ŶƳŵƺŝ�Ʋǀƀĩƺţ�ƹŵ�źƷ�ƽŚƷ��

���ƃ�ƶŝ�ƶūƺţ�Śŝǀ�ǇŚŝ�ƕƺƽ����ŝ�Źŵ�ƩŚƸſř�ŵŹřƺƯ�ǀ���ě��ƱŚºĩŵƺĩ�Ʋ�ºǀ�ŵŚƸƴƄ
Ưƾ����ƶŝ�ƹ�ƱŚĪƃżě�ŵƺƃ�ƹƿ��ƫƹƺƀºƯ�ƵĦǀ���ŚƯŻō�ƭźºŤŰƯ�Ʋ�ºƿƵŚĮƄ����ŚºƷŻř�

�ƁƹŹPCRŢººƸū��ƿŚººſŚƴƃƾŚţƺţŚě�ººƿĚ�ŚººƷƽ�źƃřººƿƄǀƬĩŚƾ�ƹ�
ŴƄţǀźſ�Ɔƿƀĩƺţ�ƖǀƲ�ŚƷƽƶƿƺſ�Ʋƿř��ŚƷ��ŶƴƿŚưƳ�ƵŵŚƠŤſř���
��

��
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Background and Objective: Enterotoxigenic Escherichia coli (ETEC) have been recognized as the most 

common cause of infectious diarrhea in infants and children less than five years in developing countries. The 

aim of the present study was to determine the frequency of ETEC isolates harboring eltB and estA genes 

among diarrheal children admitted to hospitals in Tabriz, Iran. 

Materials and Methods: In this�cross sectional study, during the 7 month, a total of 450 stool samples of 

children younger than 5 years of age were studied. After culture and confirming, the DNA of Escherichia 

coli isolates were extracted by boiling method and multiplex PCR was done for detection of estA, eltB genes.  

Results: A total of 200 diarrheagenic E. coli strains were isolated from 450 stool samples from children with 

diarrhea. The prevalence of diarrheagenic E. coli isolated from stool samples was 44.44%. In order to detect 

eltB, estA genes simultaneously, a mixture of two primer pairs specific for the target genes was used in a 

single PCR. In our study, PCR assays detected 75 (37.5%) ETEC isolates. Of the ETEC strains isolated, 43 

(21.5%) isolates produced heat labile toxin only, 11 (5.5%) produced heat-labile toxin and heat-stable toxin, 

and 21 (10.5%) produced heat stable toxin only. 

Conclusion: Due to the frequency distribution of enterotoxigenic isolates in Tabriz, particularly in children 

younger than 5 years of age, the use of molecular methods in diagnostic laboratories is recommended. 
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