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Abstract:

In humans, infection with enterohemorrhagic E. coli (EHEC) is strongly associated with the development of hemolytic uremic syndrome (HUS) which is currently the number one cause of kidney failure in children.  The organism is restricted to the intestinal tract but produces two toxins, Shiga toxin 1 (Stx1) and Shiga toxin 2 (Stx2) which are able to enter the systemic circulation and damage endothelial cells of the kidney.  The genes for the toxin are carried on lysogenic bacteriophages.  Currently, besides keeping the patient well hydrated, there is no approved treatment regimen to reduce the incidence of of HUS development.  Treatment with antibiotics, the first line of defense for many intestinal infections, is in disfavor because of epidemiological evidence indicating that the incidence of HUS actually increases with antibiotic usage due perhaps to increased toxin production within the antibiotic treated cell.  We have investigated the effects that certain antibiotics have on toxin production in EHEC.   We have measured Stx1 and Stx2 production in EHEC strains exposed to subinhibitory levels of several antibiotics.   Although most antibiotics tested showed no significant increases in toxin production, treatment with ciprofloxacin showed dramatic increases in Stx2 levels.  Since we have previously shown that phage induction yields high levels of toxin, we constructed isogenic strains that were deficient in phage induction (RecA mutants).  When these strains were treated with ciprofloxacin no increases in Stx2 levels were seen indicating that phage induction was the mechanism by which ciprofloxacin increases toxin yields.  In the future we will use an animal model, the gnotobiotic piglet, to test the effects of these antibiotics on the systemic complication rate.


