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âÃ¤μÔ´àª×éÍàÍ¹à·ÍâÃàÎÁÍÃ�ÃË �Ò Ô̈¤ ÍÕ.â¤äÅ  
ÃÐºÒ´ã¹»ÃÐà·ÈàÂÍÃÁ¹Õ 

ÀÑ·ÃªÑÂ ¡ÕÃμÔÊÔ¹, ÍÁÃÃÑμ¹� ÅÕÅÒÀÃ³ � 

º·¤ÇÒÁ¾ÔàÈÉ 

ÀÒ¤ÇÔªÒ¨ØÅªÕÇÇÔ·ÂÒ ¤³Ðá¾·ÂÈÒÊμÃ �ÈÔÃÔÃÒª¾ÂÒºÒÅ ÁËÒÇÔ·ÂÒÅÑÂÁËÔ´Å 

àÁ×èÍ¡ÅÒ§à´×Í¹¾ÄÉÀÒ¤Á ¾.È. òõõô ÁÕ

ÃÒÂ§Ò¹¼ÙŒ»†ÇÂâÃ¤¡ÅØ‹ÁÍÒ¡ÒÃàÁç´àÅ×Í´á´§ÊÅÒÂ-ÂÙÃÕàÁÕÂ 

(hemolytic uremic syndrome; HUS) ·Õèà¾ÔèÁ¨Ó¹Ç¹

ÁÒ¡¢Öé¹ÍÂ‹Ò§ÃÇ´àÃçÇ¼Ô´»Ã¡μÔ áÅÐÁÕ¼ÙŒàÊÕÂªÕÇÔμã¹»ÃÐà·È

àÂÍÃÁ¹Õ áÅÐã¹»ÃÐà·ÈÍ×è¹æ ã¹·ÇÕ»ÂØâÃ» «Öè§Ê‹Ç¹ãËÞ‹ÁÕ

»ÃÐÇÑμÔà´Ô¹·Ò§ä»·Õè»ÃÐà·ÈàÂÍÃÁ¹Õã¹ª‹Ç§àÇÅÒã¡ÅŒà¤ÕÂ§  

Ö̈§¹Óä»ÊÙ‹¡ÒÃÊ×ºÊÇ¹âÃ¤¾º¡ÒÃÃÐºÒ´¢Í§àª×éÍàÍÊàªÍ- 

ÃÔà¦ÕÂ â¤äÅ ¡ÅØ‹ÁàÍ¹à·ÍâÃàÎÁÍÃ �ÃË�Ò¨Ô¤ EHEC ¤ÃÑé§ãËÞ‹

ã¹»ÃÐÇÑμÔÈÒÊμÃ �¡ÒÃá¾·Â �áÅÐÊÃŒÒ§¤ÇÒÁμ×è¹μÃÐË¹¡ä»

·ÑèÇâÅ¡ ¢ŒÍÁÙÅ ³ ÇÑ¹·Õè òó ÁÔ¶Ø¹ÒÂ¹ òõõô ÊÃØ»â´Â

Í§¤ �¡ÒÃÍ¹ÒÁÑÂâÅ¡ (»ÃÐÁÒ³ ñ à´×Í¹àÈÉËÅÑ§àÃÔèÁ¡ÒÃ

ÃÐºÒ´) ¾ºÇ‹ÒÁÕ¼ÙŒ»†ÇÂÁÒ¡¶Ö§ ó,øóö ÃÒÂ áÅÐÁÕ¼ÙŒàÊÕÂ

ªÕÇÔμ ôõ ÃÒÂ 

â´Â¸ÃÃÁªÒμÔ àª×éÍ ÍÕ.â¤äÅ Ê‹Ç¹ãËÞ‹ÁÕ¶Ôè¹ÍÒÈÑÂ

ÍÂÙ‹ã¹ÅÓäÊŒ¢Í§¤¹áÅÐÊÑμÇ � â´Â Ñ̈´à»š¹áº¤·ÕàÃÕÂ»ÃÐ¨Ó¶Ôè¹ 

(commensal flora) ¤¹áÅÐÊÑμÇ � Ö̈§à»š¹áËÅ‹§»Å‹ÍÂá¾Ã‹

àª×éÍÊÙ‹ÊÔè§áÇ´ÅŒÍÁ·Ò§ÍØ¨¨ÒÃÐ àª×éÍ ÍÕ.â¤äÅ ÁÕËÅÒÂÊÒÂ

¾Ñ¹ Ø̧� ÊÒÂ¾Ñ¹ Ø̧�·ÕèÍÒÈÑÂÍÂÙ‹ã¹ÅÓäÊŒ¤¹ÁÑ¡äÁ‹¡‹ÍâÃ¤ áμ‹¶ŒÒä»

ÍÂÙ‹ã¹ÍÇÑÂÇÐÍ×è¹·ÕèäÁ‹ãª‹¶Ôè¹ÍÒÈÑÂ»Ã¡μÔ ËÃ×Íä´ŒÃÑºË¹‹ÇÂ

¾Ñ¹ Ø̧¡ÃÃÁ (ÂÕ¹) μÑÇ¡ÓË¹´»̃¨ Ñ̈Â¡‹ÍâÃ¤ ¡çÍÒ¨¡‹ÍâÃ¤ä´Œ 

ÁÕºÒ§ÊÒÂ¾Ñ¹ Ø̧�·ÕèÊÒÁÒÃ¶¡‹ÍâÃ¤ã¹¤¹ä Œ́ (pathogenic E. 

coli) «Öè§âÃ¤·Õèà¡Ô´¢Öé¹à»š¹ä´Œ¡ÑºËÅÒÂÃÐººÍÇÑÂÇÐ àª‹¹

º·¤Ñ´Â‹Í 
 

¡ÒÃÃÐºÒ´¢Í§ Escherichia coli O104:H4 ã¹»ÃÐà·ÈàÂÍÃÁ¹ÕáÅÐÍÕ¡ËÅÒÂ»ÃÐà·Èã¹ÂØâÃ» ÃÇÁ·Ñé§

ÊËÃÑ°ÍàÁÃÔ¡ÒáÅÐá¤¹Ò´Ò «Öè§àÃÔèÁμ Œ¹àÁ×èÍà´×Í¹¾ÄÉÀÒ¤Á ¾.È. òõõô áÅÐá¾Ã‹¡ÃÐ¨ÒÂÍÂ‹Ò§ÃÇ´àÃçÇã¹à ×́Í¹ÁÔ¶Ø¹ÒÂ¹ 

¾.È. òõõô à»š¹¡ÒÃÃÐºÒ´¢Í§àª×éÍ¡‹ÍâÃ¤ã¹·Ò§à´Ô¹ÍÒËÒÃ·ÕèÃØ¹áÃ§·ÕèÊØ´ â´ÂÁÕÃÒÂ§Ò¹¼ÙŒμ Ô´àª×éÍ·ÕèÁÕÍÒ¡ÒÃËÅÒÂ¾Ñ¹¤¹  

áÅÐÁÕ¼ÙŒàÊÕÂªÕÇÔμ¨Ó¹Ç¹ÁÒ¡ àª×éÍÊÒàËμ ØËÅÑ¡à»š¹ÊÒÂ¾Ñ¹ Ø̧� enterohemorrhagic E. coli ËÃ×Í EHEC ª¹Ô´ O104:H4 

â´ÂÁÕáËÅ‹§àª×éÍ¨Ò¡¶ÑèÇ§Í¡ Ốº¨Ò¡äÃ‹ã¹»ÃÐà·ÈàÂÍÃÁ¹ÕμÍ¹àË¹×Í ¡ÒÃÈÖ¡ÉÒã¹ÃÐ Ñ́º¾Ñ¹ Ø̧¡ÃÃÁ¾ºÅÑ¡É³Ð·Õè¹‹ÒÊ¹ã¨ 

¤×ÍÍØºÑμ Ô¡ÒÃ³ �¢Í§àª×éÍ´Ñ§¡Å‹ÒÇà»š¹¼Å¨Ò¡àª×éÍ¡ÅØ‹Á enteroaggregative E. coli ËÃ×Í EAEC ä´ŒÃÑºË¹‹ÇÂ¾Ñ¹ Ø̧¡ÃÃÁμ ÑÇ

¡ÓË¹´¡ÒÃÊÃŒÒ§ªÕÇ¾ÔÉ¬Ô¡Ò (Shiga toxin) Ë¹‹ÇÂ¾Ñ¹ Ø̧¡ÃÃÁ Ñ́§¡Å‹ÒÇâ´Â»Ã¡μ Ô»ÃÒ¡¯ÍÂÙ‹ã¹àª×éÍ¡ÅØ‹Á EHEC áÅÐªÕÇ¾ÔÉ

´Ñ§¡Å‹ÒÇà»š¹ÊÒàËμ ØÊÓ¤ÑÞ¢Í§¡ÒÃà¡Ô´ÀÒÇÐá·Ã¡«ŒÍ¹ÃØ¹áÃ§¤×Í¡ÅØ‹ÁÍÒ¡ÒÃàÁç´àÅ×Í´á´§ÊÅÒÂ-ÂÙÃÕàÁÕÂ (hemolytic 

uremic syndrome; HUS) «Öè§·ÓãËŒ¼ÙŒμ Ô´àª×éÍàÊÕÂªÕÇÔμ à¹×èÍ§¨Ò¡¡ÒÃÃÐºÒ´¤ÃÑé§¹Õé¾ºÍÑμÃÒ¡ÒÃà¡Ô´ HUS áÅÐÁÕ¼ÙŒàÊÕÂªÕÇÔμ

ÁÒ¡¡Ç‹Ò¡ÒÃÃÐºÒ´¢Í§àª×éÍ EHEC ¤ÃÑé§¡‹Í¹ æ ¨Ö§àËç¹ÊÁ¤ÇÃ·Ó¡ÒÃÊ×ºÊÇ¹¤Œ¹ËÒ¢ŒÍÁÙÅà¾ÔèÁàμ ÔÁà¡ÕèÂÇ¡Ñº¡ÒÃÃÐºÒ´¤ÃÑé§¹Õé 

μ ‹Íä» 

¤ÓÊÓ¤ÑÞ: àÍÊàªÍÃÔà¦ÕÂ â¤äÅ âÍñðô:àÍçªô, ªÕÇ¾ÔÉ¬Ô¡Ò, ¡ÅØ‹ÁÍÒ¡ÒÃàÁç´àÅ×Í´á´§ÊÅÒÂ-ÂÙÃÕàÁÕÂ 
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ÊÒÂ¾Ñ¹ Ø̧�¡Óà¹Ô´¾ÂÒ¸ÔÊÀÒ¾·Õèäμ (uropathogenic strain) 

¡‹ÍâÃ¤ã¹ÃÐºº»̃ÊÊÒÇÐ ÊÒÂ¾Ñ¹ Ø̧�¡Óà¹Ô´ÍØ¨¨ÒÃÐÃ‹Ç§ 

(diarrheagenic strain) ¡‹ÍâÃ¤ÃÐºº·Ò§à´Ô¹ÍÒËÒÃ·ÓãËŒ

à¡Ô´âÃ¤ÍØ¨¨ÒÃÐÃ‹Ç§  

àª×éÍ ÍÕ.â¤äÅ ÊÒÂ¾Ñ¹ Ø̧�¡‹ÍâÃ¤ÍØ¨¨ÒÃÐÃ‹Ç§¨Ðà¢ŒÒÊÙ‹

Ã‹Ò§¡ÒÂâ´Â¡ÒÃºÃÔâÀ¤ÍÒËÒÃËÃ×Í´×èÁ¹éÓ·Õè»¹à»„œÍ¹àª×éÍà»š¹

ËÅÑ¡  

àª×éÍã¹¡ÅØ‹Á¹Õé áº‹§ÍÍ¡à»š¹ËÅÒÂ¡ÅØ‹Á ·ÕèÊÓ¤ÑÞ

ä´Œá¡‹  

ñ. ÍÕ . â¤äÅ¡Ó à¹Ô´¾ÔÉμ‹ ÍÅÓäÊŒ (Entero- 

toxigenic E. coli; ETEC) Ê‹Ç¹ãËÞ‹¡‹ÍãËŒà¡Ô´ÍÒ¡ÒÃ

¶‹ÒÂÍØ¨¨ÒÃÐàËÅÇà»š¹¹éÓ ÍÒ¡ÒÃÁÑ¡äÁ‹ÃØ¹áÃ§áÅÐËÒÂä´ŒàÍ§ 

¾ºº‹ÍÂã¹à¢μÃŒÍ¹ËÃ×Íã¹Ä´ÙÃŒÍ¹ 

ò. ÍÕ.â¤äÅ¡Óà¹Ô´¾ÂÒ Ô̧ÊÀÒ¾ÅÓäÊŒ (Entero- 

pathogenic E. coli; EPEC) ÁÑ¡¡‹ÍâÃ¤ã¹à ḉ¡àÅç¡ ¾º

º‹ÍÂã¹»ÃÐà·È¡ÓÅÑ§¾Ñ²¹Ò ¼ÙŒ»†ÇÂÁÑ¡¶‹ÒÂÍØ¨¨ÒÃÐàËÅÇ 

»¹ÁÙ¡ »ÃÔÁÒ³äÁ‹ÁÒ¡ áμ‹ÍÒ¨ÁÕÍÒ¡ÒÃàÃ×éÍÃÑ§·ÓãËŒà´ç¡ºÒ§

ÃÒÂà¡Ô´ÀÒÇÐ¢Ò´ÊÒÃÍÒËÒÃä´Œ 

ó. ÍÕ . â¤äÅ à¡ÒÐ¡ÅØ‹Áã¹ÅÓäÊŒ (Enteroag- 

gregative E. coli; EAEC) ¡‹ÍãËŒà¡Ô´ÍÒ¡ÒÃ·ÕèËÅÒ¡

ËÅÒÂ ÍÒ¨¶‹ÒÂà»š¹¹éÓËÃ×Íà»š¹ÁÙ¡ áÅÐÍÒ¨¡‹ÍãËŒà¡Ô´ 

·ŒÍ§Ã‹Ç§àÃ×éÍÃÑ§ä´Œ¨Ò¡¡ÒÃà¡ÒÐÃÇÁ¡ÅØ‹Á¢Í§àª×éÍº¹¼¹Ñ§ÅÓäÊŒ 

áμ‹ÍÒ¡ÒÃÁÑ¡äÁ‹ÃØ¹áÃ§¹Ñ¡  

ô. ÍÕ.â¤äÅºØ¡ÃØ¡ÅÓäÊŒ (Enteroinvasive E. 

coli; EIEC) àª×éÍ¡ÅØ‹Á¹Õé·ÓãËŒà¡Ô´á¼Å·ÕèÅÓäÊŒ ¼ÙŒ»†ÇÂÁÑ¡

»Ç´à¡Ãç§·ŒÍ§ÁÒ¡ áÅÐÍÒ¨¶‹ÒÂÍØ¨¨ÒÃÐà»š¹ÁÙ¡»¹àÅ×Í´ä´Œ 

ÁÕÍÒ¡ÒÃÃØ¹áÃ§ áμ‹¾º¡‹ÍâÃ¤äÁ‹º‹ÍÂ 

õ. ÍÕ.â¤äÅ¡‹Í¡ÒÃμ¡àÅ×Í´ã¹ÅÓäÊŒ (Entero- 

hemorrhagic E. coli; EHEC) à»š¹¡ÅØ‹Á·Õè¡‹ÍâÃ¤ÃØ¹áÃ§

ÁÒ¡·ÕèÊØ´ ¼ÙŒ»†ÇÂÁÕÍÒ¡ÒÃËÅÒ¡ËÅÒÂ μÑé§áμ‹·ŒÍ§Ã‹Ç§¶‹ÒÂ

àËÅÇà»š¹¹éÓ à»š¹ÁÙ¡ ºÒ§ÃÒÂÍÒ¡ÒÃÃØ¹áÃ§¨¹¶‹ÒÂà»š¹àÅ×Í´

Ê´æ ä´Œ à¹×èÍ§¨Ò¡àª×éÍºØ¡ÃØ¡¼¹Ñ§ÅÓäÊŒ ·ÓãËŒà¡Ô´á¼Å 

¹Í¡¨Ò¡¹Õé àª×éÍÂÑ§ÊÒÁÒÃ¶ÊÃŒÒ§ÊÒÃªÕÇ¾ÔÉ¬Ô¡Ò (Shiga 

toxin ËÃ×Í verotoxin) ¨Ö§ÍÒ¨àÃÕÂ¡àª×éÍÇ‹Ò Shiga 

toxin-producing E. coli (STEC) ËÃ×Í verotoxin-

producing E. coli (VTEC) ÊÁºÑμÔ¢Í§àª×éÍ¡ÅØ‹Á 

EHEC ¤×Í·¹¤ÇÒÁà»š¹¡Ã´ä Œ́ÊÙ§ àª×éÍ¨Ö§¼‹Ò¹¡ÃÐà¾ÒÐ

ÍÒËÒÃÅ§ä»¡‹ÍâÃ¤ã¹ÅÓäÊŒä´Œ áÅÐ¨Ò¡¡ÒÃ·Õè»ÃÔÁÒ³àª×éÍ·Õè

ÊÒÁÒÃ¶¡‹ÍâÃ¤ áÁŒã¹ÃÐ Ñ́ºμèÓÁÒ¡ (»ÃÐÁÒ³ ñð-ñðð 

μÑÇ) ã¹¢³Ð·Õèàª×éÍ¡‹ÍâÃ¤ã¹·Ò§à Ố¹ÍÒËÒÃ·ÑèÇä»μŒÍ§ÁÕ 

ÁÒ¡¡Ç‹Ò ñ ÅŒÒ¹μÑÇ 

ªÕÇ¾ÔÉ¬Ô¡Ò ÁÕ ò ª¹Ô´¤×Í Shiga toxin 1 

(Stx1) áÅÐ Shiga toxin 2 (Stx2) «Öè§¾º¤ÃÑé§áÃ¡ã¹

àª×éÍ Shigella dysenteriae ÊÒÃ¾ÔÉà¢ŒÒÊÙ‹à«ÅÅ �à¹×éÍàÂ×èÍâ´Â

¡ÃÐºÇ¹¡ÒÃ endocytosis áÅŒÇÍÍ¡Ä·¸ÔìÂÑºÂÑé§¡ÒÃÊÃŒÒ§

â»ÃμÕ¹¢Í§à«ÅÅ �à»‡ÒËÁÒÂ ·ÓãËŒà«ÅÅ�àÊÕÂ¡ÒÃ·Ó§Ò¹áÅÐ

μÒÂã¹·ÕèÊØ´ Shiga toxin 2 ÁÕÄ·¸ÔìÃØ¹áÃ§¡Ç‹Ò Shiga 

toxin 1 ÁÒ¡¡Ç‹Ò ôðð à·‹Ò ÊÒÃ¾ÔÉ¹Õé¡ÃÐ¨ÒÂà¢ŒÒÊÙ‹

¡ÃÐáÊàÅ×Í´ä´ŒáÅÐÁÕ¼Åâ´ÂμÃ§μ‹ÍÃÐººàÁç´àÅ×Í´ â´Â¨Ð

ä»·ÓÅÒÂàÁç´àÅ×Í´á´§ ·ÓãËŒàÁç´àÅ×Í´á´§áμ¡ à¡Ô´ÀÒÇÐ

àÅ×Í´¨Ò§àËμØ àÁç´àÅ×Í´á´§ÊÅÒÂà©ÕÂº¾ÅÑ¹ (acute 

hemolytic anemia) áÅÐ·ÓÅÒÂà¡Åḉ àÅ×Í´ ·ÓãËŒà¡Åḉ àÅ×Í´ 

Å´¨Ó¹Ç¹Å§ÍÂ‹Ò§ÁÒ¡ËÃ×ÍμèÓ¡Ç‹Ò ñõð,ððð μÑÇ/Åº.ÁÁ.  

à¡Ô´ÀÒÇÐàÅ×Í´¾Ã‹Í§à¡Åç´àÅ×Í´ (thrombocytopenia) 

à»š¹¼ÅãËŒ¼ÙŒ»†ÇÂà¡Ô´ÀÒÇÐμ¡àÅ×Í´§‹ÒÂ áÅÐÊÒÃ¾ÔÉ¨Ðä»

·ÓÅÒÂà¹×éÍäμ ·ÓãËŒË¹ŒÒ·Õè¡ÒÃ·Ó§Ò¹¢Í§äμàÊÕÂä» à¡Ô´

ÀÒÇÐäμÅŒÁàËÅÇà©ÕÂº¾ÅÑ¹ (acute renal failure)  

·Ñé§ÊÒÁÀÒÇÐ¹ÕéÃÇÁ¡Ñ¹à»š¹ ¡ÅØ‹ÁÍÒ¡ÒÃàÁç´àÅ×Í´á´§ÊÅÒÂ-

ÂÙÃÕàÁÕÂ (Hemolytic uremic syndrome; HUS) «Öè§à»š¹

ÀÒÇÐ·ÕèÃØ¹áÃ§·ÓãËŒ¼ÙŒ»†ÇÂàÊÕÂªÕÇÔμä´ŒÍÂ‹Ò§ÃÇ´àÃçÇ ÊÒÃ¾ÔÉ

¡ÅØ‹Á¹ÕéÍÍ¡Ä·¸Ôì â´Â Ñ̈º¡ÑºμÑ ÇÃÑº¨Óà¾ÒÐº¹¼ÔÇà«ÅÅ � 

à»‡ÒËÁÒÂ ÊÑμÇ �ºÒ§ª¹Ô´ àª‹¹ â¤ ¡ÃÐº×Í ÊØ¡Ã äÁ‹ÁÕμÑÇÃÑº 

´Ñ§¡Å‹ÒÇ ¨Ö§äÁ‹à¡Ô´ÍÒ¡ÒÃÃØ¹áÃ§¨Ò¡¡ÒÃμÔ´àª×éÍ  

¡ÒÃÃÐºÒ´ã¹¤ÃÑé§¹Õéà»š¹¡ÒÃμÔ´àª×éÍ¡ÅØ‹Á EHEC 

ÊÒÂ¾Ñ¹ Ø̧� O104 â´Â¼ÙŒ»†ÇÂÃŒÍÂÅÐ ù÷ ÍÂÙ‹ã¹»ÃÐà·È

àÂÍÃÁ¹Õ áÅÐÊ‹Ç¹Ë¹Öè§¾ºã¹ÍÕ¡ËÅÒÂ»ÃÐà·Èã¹·ÇÕ»ÂØâÃ» 

ÃÇÁ¶Ö§»ÃÐà·ÈÊËÃÑ°ÍàÁÃÔ¡ÒáÅÐá¤¹Ò´Ò ¼ÙŒ»†ÇÂã¹»ÃÐà·È

Í×è¹æ ºÒ§ÃÒÂÁÕ»ÃÐÇÑμÔà´Ô¹·Ò§à¢ŒÒä»ã¹àÂÍÃÁ¹Õ ¼ÙŒ»†ÇÂÃÒÂ

áÃ¡·Õèä´ŒÃÑº¡ÒÃμÃÇ¨Â×¹ÂÑ¹Ç‹ÒμÔ´àª×éÍ EHEC ÊÒÂ¾Ñ¹ Ø̧� 

O104 àÃÔèÁÁÕÍÒ¡ÒÃàÁ×èÍÇÑ¹·Õè ø ¾ÄÉÀÒ¤Á ¾.È. òõõô 

«Öè§àª×èÍÇ‹ÒÁÕáËÅ‹§ÃÐºÒ´ÁÒ¨Ò¡¼Ñ¡¨Ó¾Ç¡¶ÑèÇ§Í¡áÅÐ¸ÑÞ¾×ª 

¢ŒÍÁÙÅ·Ò§àÇª¡ÃÃÁ¾ºÇ‹Òáμ¡μ‹Ò§¨Ò¡·Õè¾ºã¹¡ÒÃ

ÃÐºÒ´¢Í§ EHEC ¨Ò¡¤ÃÑé§¡‹Í¹æ à¹×èÍ§¨Ò¡¼ÙŒ»†ÇÂÊ‹Ç¹

ãËÞ‹ã¹¡ÒÃÃÐºÒ´¤ÃÑé§¹Õéà»š¹¡ÅØ‹Á¼ÙŒãËÞ‹ÇÑÂ¡ÅÒ§¤¹ ÍÒÂØ

à©ÅÕèÂ ó÷ »‚ áÅÐ¼ÙŒ»†ÇÂÊ‹Ç¹ãËÞ‹à»š¹ËÞÔ§»ÃÐÁÒ³ÃŒÍÂÅÐ 

öõ «Öè§â´Â·ÑèÇä»áÅŒÇ ¡ÒÃμÔ´àª×éÍ¹ÕéÁÑ¡¾ºã¹¡ÅØ‹Áà ḉ¡àÅç¡

áÅÐ¼ÙŒÊÙ§ÍÒÂØä´Œº‹ÍÂ¡Ç‹Ò¡ÅØ‹Á¼ÙŒãËÞ‹ÇÑÂË¹Ø‹ÁÊÒÇ ¹Í¡¨Ò¡¹Õé 

ÂÑ§¾ºÍÑμÃÒ HUS à»š¹ÀÒÇÐá·Ã¡«ŒÍ¹·ÕèÊÙ§ÁÒ¡ â´Â¾º

Ç‹Ò¼ÙŒ»†ÇÂ ø÷ð ÃÒÂ (»ÃÐÁÒ³ÃŒÍÂÅÐ òó) à¡Ô´ HUS 

áÅÐ óñ ÃÒÂàÊÕÂªÕÇÔμ (ÃŒÍÂÅÐ ó.ö) ã¹¢³Ð·ÕèÍÑμÃÒ 

¡ÒÃàÊÕÂªÕÇÔμ¢Í§¼ÙŒ·ÕèμÔ´àª×éÍ EHEC ·ÕèäÁ‹à¡Ô´ HUS  

ÁÕ»ÃÐÁÒ³ÃŒÍÂÅÐ ð.õ (¢ŒÍÁÙÅÇÑ¹·Õè òó ÁÔ¶Ø¹ÒÂ¹ 
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òõõô) ¨Ò¡¡ÒÃÈÖ¡ÉÒÂŒÍ¹ËÅÑ§¾ºÇ‹Ò¡ÒÃà¡Ô´ HUS 

Ê‹Ç¹ÁÒ¡à¡Ô´ã¹¤¹ÍÒÂØμèÓ¡Ç‹Ò ñõ »‚ áμ‹ã¹¡ÒÃÃÐºÒ´¤ÃÑé§

¹Õé ¾º¼ÙŒ»†ÇÂ HUS ÁÕÍÒÂØ ô-ø÷ »‚ ¼ÙŒ»†ÇÂ¡ÅØ‹Á¼ÙŒãËÞ‹ÁÕ

ÍÑμÃÒã¡ÅŒà¤ÕÂ§¡Ñº¼ÙŒ»†ÇÂà´ç¡ ¼ÙŒ»†ÇÂ HUS ¡ÅØ‹Á¼ÙŒãËÞ‹

à¡×Íº·Ñé§ËÁ´à»š¹ËÞÔ§ÍÒÂØà©ÅÕèÂ ôù »‚ ÁÕ¢ŒÍÁÙÅ´ŒÒ¹àÇª

¡ÃÃÁáÅÐ¼Å¡ÒÃμÃÇ¨·Ò§ËŒÍ§»¯ÔºÑμÔ¡ÒÃ·ÕèÊÓ¤ÑÞã¹¼ÙŒ»†ÇÂ 

Ñ́§áÊ´§ã¹μÒÃÒ§·Õè ñ 

¡ÒÃÃÐºÒ´¢Í§àª×éÍ EHEC à¡Ô´¢Öé¹áÅŒÇËÅÒÂ¤ÃÑé§ 

ã¹»ÃÐà·ÈÊËÃÑ°ÍàÁÃÔ¡Ò ÞÕè»Ø†¹ áÅÐã¹·ÇÕ»ÂØâÃ» â´ÂÊ‹Ç¹

ãËÞ‹à¡Ô´¨Ò¡ÊÒÂ¾Ñ¹ Ø̧� ÍÕ.â¤äÅ O157 ·Õè¾º»¹à»„œÍ¹ã¹à¹×éÍ

ÊÑμÇ � ¼Ñ¡ ËÃ×Í¹Á ¡ÒÃÃÐºÒ´¤ÃÑé§ãËÞ‹·ÕèÊØ´¤ÃÑé§Ë¹Öè§à¡Ô´¢Öé¹

·ÕèâÃ§àÃÕÂ¹ã¹àÁ×Í§«Òä¡ »ÃÐà·ÈÞÕè»Ø†¹ àÁ×èÍ ¾.È. òõóù 

¾º¼ÙŒ»†ÇÂÁÒ¡¶Ö§ ñò,öøð ÃÒÂ à¡Ô´ HUS ñòñ ÃÒÂ 

(»ÃÐÁÒ³ÃŒÍÂÅÐ ñ ¢Í§¼ÙŒμÔ´àª×éÍ) áÅÐÁÕ¼ÙŒàÊÕÂªÕÇÔμ ó 

ÃÒÂ ¼ÙŒ»†ÇÂ·Õèà¡Ô´ HUS à»š¹à ḉ¡¹Ñ¡àÃÕÂ¹·Ñé§ËÁ´ ÊÒàËμØ

¡ÒÃÃÐºÒ´à¡Ô´¨Ò¡¡ÒÃ»¹à»„œÍ¹àª×éÍ EHEC ÊÒÂ¾Ñ¹ Ø̧� 

O157 ã¹ÍÒËÒÃ¡ÅÒ§ÇÑ¹ Ñ̈´ÊÓËÃÑºà ḉ¡¹Ñ¡àÃÕÂ¹ ¡ÒÃ

ÃÐºÒ´¢Í§àª×éÍ EHEC ÊÒÂ¾Ñ¹ Ø̧�âÍ ñðô ã¹·ÇÕ»ÂØâÃ»

¤ÃÑé§¹Õé ÁÕÃÐÂÐ¿˜¡μÑÇà©ÅÕèÂ»ÃÐÁÒ³ ø ÇÑ¹ μ‹Ò§¨Ò¡ÊÒÂ

¾Ñ¹ Ø̧� âÍ ñõ÷ ·ÕèÃÐºÒ´«Öè§ÁÕÃÐÂÐ¿˜¡μÑÇ ó-ô ÇÑ¹ 

¡ÒÃÈÖ¡ÉÒ·Ò§ªÕÇÇÔ·ÂÒÍ³Ù¾º»ÃÐà´ç¹·Õè¹‹ÒÊ¹ã¨

ÊÓËÃÑºàª×éÍ·ÕèÃÐºÒ´ã¹¤ÃÑé§¹Õé¤×Í àª×éÍÁÕμŒ¹¡Óà¹Ô´ÁÒ¨Ò¡àª×éÍ 

ÍÕ.â¤äÅ ÊÒÂ¾Ñ¹ Ø̧� EAEC ·ÕèμÔ´àª×éÍäÇÃÑÊÊÅÒÂáº¤·ÕàÃÕÂ 

(bacteriophage) ·ÓãËŒÊÃŒÒ§ªÕÇ¾ÔÉ¬Ô¡Òä´Œ àª×éÍ´Ñ§¡Å‹ÒÇ

Ö̈§¶Ù¡ Ñ́̈ äÇŒã¹¡ÅØ‹Á EHEC àª×éÍ EAEC ·ÕèÊÃŒÒ§ªÕÇ¾ÔÉ¬Ô¡Ò 

¡‹ÍãËŒà¡Ô´ HUS ¹Ñé¹¾º¡‹ÍâÃ¤ã¹¤¹ä Œ́¹ŒÍÂÁÒ¡ à¹×èÍ§¨Ò¡

¡ÒÃμÔ´àª×éÍ EAEC à¡×Íº·Ñé§ËÁ´¾ºà©¾ÒÐã¹¤¹à·‹Ò¹Ñé¹ 

´Ñ§¹Ñé¹ ¡ÒÃÃÐºÒ´¤ÃÑé§¹Õé Ö̈§äÁ‹¹‹Òà»š¹¡ÒÃμÔ´àª×éÍ¨Ò¡ÊÑμÇ � 

¼Å¡ÒÃÈÖ¡ÉÒ·Ò§¾Ñ¹ Ø̧¡ÃÃÁâ´ÂÊ¶ÒºÑ¹ Robert Koch 

»ÃÐà·ÈàÂÍÃÁ¹Õ ¾ºÇ‹Òàª×éÍ´Ñ§¡Å‹ÒÇÁÕË¹‹ÇÂ¾Ñ¹ Ø̧¡ÃÃÁ 

μÑÇ¡ÓË¹´¡ÒÃÊÃŒÒ§ªÕÇ¾ÔÉ¬Ô¡Ò ò Ã‹ÇÁ¡ÑºË¹‹ÇÂ¾Ñ¹ Ø̧¡ÃÃÁ 

Í×è¹·Õèà¡ÕèÂÇ¡Ñº¡ÒÃ¡‹ÍâÃ¤¢Í§àª×éÍ¡ÅØ‹Á EAEC àª‹¹»̃¨ Ñ̈Â 

μÔ´àË¹ÕÂÇ (adherence factor) ã¹¢³Ð·ÕèäÁ‹¾ºË¹‹ÇÂ

¾Ñ¹ Ø̧¡ÃÃÁμÑÇ¡ÓË¹´¡ÒÃÊÃŒÒ§ÊÒÃÊÅÒÂàÁç´àÅ×Í´á´§ã¹

ÅÓäÊŒ (enterohemolysin) «Öè§â´Â»Ã¡μÔ¾ºã¹àª×éÍ¡ÅØ‹Á 

EHEC ·ÑèÇä» ¡ÒÃÈÖ¡ÉÒ·Ò§ÇÔ·ÂÒ¡ÒÃÃÐºÒ´àªÔ§Í³Ù  

¾ºÇ‹Òàª×éÍÊÒÂ¾Ñ¹ Ø̧�·ÕèÃÐºÒ´¹Õé ÁÕáÍ¹μÔà¨¹áºº O104:H4 

áÅÐÁÕª¹Ô´ÅÓ´Ñº¾ËØâÅ¤ÑÊ (multilocus sequence type; 

MLST) áºº ST678 (adk 6, fumC6, gyrB 5, icd 

136, mdh 9, purA 7, recA 7) ´Ñ§¹Ñé¹ Ö̈§ÍÒ¨àÃÕÂ¡ª×èÍ

àª×éÍ¹ÕéÇ‹Ò enteroaggregative Shiga toxin-producing 

Escherichia coli O104:H4, ST678 ÊÓËÃÑº¡ÒÃÃÐºÒ´

¤ÃÑé§¹ÕéÂÑ§ÁÕÃÒÂ§Ò¹¾º¡ÒÃá¾Ã‹àª×éÍ¨Ò¡áÁ‹ä»ÂÑ§ÅÙ¡ÍÒÂØ ñð 

à ×́Í¹´ŒÇÂ àËμØà¡Ô´ËÅÑ§¨Ò¡áÁ‹-ÅÙ¡ªÒÇà¹à¸ÍÃ�áÅ¹ �́¤Ù‹¹Õé 

à´Ô¹·Ò§¡ÅÑº¨Ò¡»ÃÐà·ÈàÂÍÃÁ¹ÕμÍ¹àË¹×Íä´ŒäÁ‹¹Ò¹ 

ÅÑ¡É³Ð¡ÒÃá¾Ã‹ àª×éÍ¹Õé à»š¹áºº·ØμÔ ÂÐ (secondary 

transmission) ¡ÒÃÃÐºÒ´¢Í§ EHEC ã¹Í´Õμ¡çà¤Â¾º

ÅÑ¡É³Ðàª‹¹¹Õéä´Œº‹ÍÂ ´Ñ§¹Ñé¹ ÁÒμÃ¡ÒÃ¡ÒÃáÂ¡¼ÙŒ»†ÇÂ¨Ð

ª‹ÇÂÅ´¡ÒÃá¾Ã‹ÃÐºÒ´àª×éÍÍÂ‹Ò§ä´Œ¼Å  

μÒÃÒ§·Õè ñ  ¢ŒÍÁÙÅ¼ÙŒ»†ÇÂ¼ÙŒãËÞ‹·ÕèμÔ´àª×éÍ EHEC ÊÒÂ¾Ñ¹ Ø̧�·ÕèÃÐºÒ´ã¹»ÃÐà·ÈàÂÍÃÁ¹Õ ñòñ ÃÒÂ 

¢ŒÍÁÙÅ ¼ÙŒ»†ÇÂ·Õèà¡Ô´ HUS ¼ÙŒ»†ÇÂ·ÕèäÁ‹à¡Ô´ HUS 

¨Ó¹Ç¹¼ÙŒ»†ÇÂ 

¤‹ÒÃŒÍÂÅÐà¾ÈªÒÂ : à¾ÈËÞÔ§ 

¤‹ÒÃŒÍÂÅÐ¼ÙŒ»†ÇÂ¶‹ÒÂÍØ¨¨ÒÃÐ»¹àÅ×Í´ 

ÎÕâÁâ¡ÅºÔ¹ (¡./´Å.) 

à¡Åç´àÅ×Í´ (×ñðó/Åº.ÁÁ.) 

¤ÃÕÍÐ·Õ¹Õ¹ (Á¡./´Å.) 

ºÔÅÔÃÙºÔ¹ (Á¡./´Å) 

áÅ¤à·μ´ÕÎÑÂâ´Ã¨Õà¹Ê (Ë¹‹ÇÂ/ÅÔμÃ) 

ññ 

ð : ñðð 

ñðð 

 ñð.ø ± ò.ô 

øø.óùò.ø 

 ò.ö ± ñ.ù 

 ñ.ù ± ð.ù 

 øùð ± ôóó 

ññð 

ñó : ø÷ 

ùõ 

 ñô.ò ± ñ.ô 

òôó.õõò.õ 

 ð.ø ± ð.ò 

ð.øð.õ 

 ñùö ± ùõ 

* ÁÕ¤ÇÒÁáμ¡μ‹Ò§ÃÐËÇ‹Ò§¼ÙŒ»†ÇÂ·Õèà¡Ô´ HUS áÅÐäÁ‹à¡Ô´ HUS ÍÂ‹Ò§ÁÕ¹ÑÂÊÓ¤ÑÞ·Ò§Ê¶ÔμÔ 
áËÅ‹§¢ŒÍÁÙÅ: àÍ¡ÊÒÃ©ºÑº·Õè ò 
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àª×éÍ EHEC ÊÒÂ¾Ñ¹ Ø̧�·Õè¡‹ÍâÃ¤ÃÐºÒ´¤ÃÑé§¹Õé´×éÍÂÒ

μŒÒ¹ Ø̈ÅªÕ¾ËÅÒÂª¹Ô´ à¹×èÍ§¨Ò¡àª×éÍÁÕË¹‹ÇÂ¾Ñ¹ Ø̧¡ÃÃÁ·Õè

ÊÃŒÒ§àÍ¹«ÑÂÁ� extended-spectrum beta-lactamase 
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ÍÂÙ‹·ÑèÇâÅ¡ÁÒ¡·ÕèÊØ´ª¹Ô´Ë¹Öè§ à»š¹¼ÅãËŒàª×éÍ´×éÍÂÒ¡ÅØ‹Á  
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áμ‹´×éÍÂÒà··ÃÐÈÑÂ¤ÅÕ¹ áÅÐâ¤-ä·ÃÁçÍ¡«Òâ«Å 

ã¹¡Ã³Õ·ÕèÊ§ÊÑÂ¡ÒÃμÔ´àª×éÍ EHEC ËÃ×Íà¡Ô´ 

HUS ¨Ò¡ÅÑ¡É³ÐàÇª¡ÃÃÁ Ñ́§·Õèä´Œ¡Å‹ÒÇáÅŒÇ ÂÑ§ÊÒÁÒÃ¶

μÃÇ¨Â×¹ÂÑ¹ä Œ́·Ò§ËŒÍ§»¯ÔºÑμÔ¡ÒÃ â´Â¡ÒÃÊ‹§ÍØ¨¨ÒÃÐà¾ÒÐ

àÅÕéÂ§áÂ¡àª×éÍ áμ‹¡ÒÃà¾ÒÐàÅÕéÂ§àª×éÍ EHEC ã¹ÍÒËÒÃ ÇØŒ¹ 

Sorbitol-MacConkey ·ÕèãªŒ¡Ñ¹·ÑèÇä»¹Ñé¹ ÁÕ¤ÇÒÁäÇ-

¨Óà¾ÒÐ¤‹Í¹¢ŒÒ§μèÓ Ö̈§μŒÍ§μÃÇ¨Â×¹ÂÑ¹¡ÒÃμÔ´àª×éÍ EHEC 

·ÕèáÂ¡ä Œ́¨Ò¡ÍØ¨¨ÒÃÐÁÒμÃÇ¨â´Â¡ÒÃμÃÇ¨ËÒË¹‹ÇÂ 

¾Ñ¹ Ø̧¡ÃÃÁμÑÇ¡ÓË¹´¡ÒÃÊÃŒÒ§ªÕÇ¾ÔÉ¬Ô¡Ò â´Âà·¤¹Ô¤

» Ô̄¡ÔÃÔÂÒâ«‹â¾ÅÕÂ�àÁÍàÃÊ (PCR) ´ŒÇÂä¾ÃàÁÍÃ � ·ÕèÁÕ¤ÇÒÁ

¨Óà¾ÒÐ ËÃ×ÍμÃÇ¨ËÒ¡ÒÃÊÃŒÒ§ªÕÇ¾ÔÉ¬Ô¡Ò â´Âà·¤¹Ô¤ 
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antigen) àª‹¹ H4 H7 
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Abstract 
 

A recent Escherichia coli O104:H4 Outbreak in Germany 
Pattarachai Kiratisin, Amornrut Leelaporn 
Department of Microbiology, Faculty of Medicine Siriraj Hospital 

 

The outbreak of Escherichia coli in Germany and in other countries in Europe, including the USA 

and Canada, in May and June 2011, was apparently the biggest outbreak of food-borne infection. Several 

thousands of cases have been reported with a high number of deaths. The causative pathogenic organism is 

enterohemorrhagic E. coli (EHEC) O104:H4. Raw bean sprouts grown in northern Germany were likely the 

reservoir of the pathogens. Genetic study has revealed an interesting information that the pathogen is a strain 

of enteroaggregative E. coli (EAEC) with an acquisition of Shiga toxin-encoding gene. Such toxin gene 

normally occurred in strains of EHEC. The presence of Shiga toxin could cause the hemolytic uremic 

syndrome (HUS) leading to the fatal complication among EHEC-infected patients. Worthy of note is that in 

the current episode of outbreak showed numbers of patients with HUS and fatal ity much higher than in 

previous EHEC outbreaks. Therefore, further investigation is mandatory to conduct on its outbreak in order to 

obtain more information. 
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