
 

Dangerous strains of E. coli may linger
longer in water than benign counterparts,
study finds
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The protist Tetrahymena hunts E. coli in this photo illustration, which features a
microscope image of Tetrahymena (left). A new study finds that Shiga toxin may
help E. coli survive in the face of such predation. Credit: University at Buffalo

A toxin dangerous to humans may help E. coli fend off aquatic
predators, enabling strains of E. coli that produce the toxin to survive
longer in lake water than benign counterparts, a new study finds.

Researchers from the University at Buffalo and Mercyhurst University
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reported these results online June 7 in the journal Applied and
Environmental Microbiology.

"The take-home lesson is that E. coli that produce Shiga toxin persisted
longer in recreational water than E. coli that don't produce this toxin,"
said UB Professor of Biological Sciences Gerald Koudelka, PhD, who
led the study. "This is because the toxin appears to help E. coli resist
predation by bacterial grazers."

The findings have implications for water quality testing. They suggest
that measuring the overall population of E. coli in a river or lake—as
many current tests do—may be a poor way to find out whether the water
poses a danger to swimmers.

Past research has shown that overall E. coli concentrations don't always
correlate with the levels of dangerous, Shiga toxin-producing E. coli
present in the water, Koudelka said. His new study provides one possible
explanation for why this might be.

E. coli, short for Escherichia coli, is a bacteria found in human and
animal intestines. Most types of E. coli are harmless. But those that
produce Shiga toxin can make people very sick, causing symptoms such
as hemorrhagic diarrhea. Severe cases can lead to death.

In their new study, Koudelka and his colleagues obtained water samples
from Presque Isle State Park and Mill Creek Stream, both in northern
Pennsylvania. The water contained protists—tiny, single-cellular
creatures that feed on E. coli.

To test how Shiga toxin affects E. coli's survival, the scientists placed
several different strains of E. coli into the water samples: three strains of
Shiga toxin-encoding E. coli (STEC), and three strains of E. coli that did
not produce the toxin.
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The results: The toxin producers fared much better against the grazing
protists than their toxin-free counterparts. Over 24 hours, STEC
populations fell by an average of 1.4-fold, in contrast to 2.5-fold for the
Shiga-free bacteria.

The STEC strain that produced the most Shiga toxin also lasted the
longest, persisting in water for about 48 hours before declining in
numbers.

Each E. coli strain was tested in its own experiment (as opposed to one
big experiment that included all six). All of the STEC strains studied
were ones that had previously caused illness in humans.

The findings add to evidence suggesting that current water quality tests
may not capture the whole story when it comes to E. coli danger in
recreational waters, Koudelka said.

"If you're only testing generally for fecal indicator bacteria, you could
miss the danger because it's possible to have low levels of E. coli overall,
but have most of that E. coli be of the STEC variety," he said. "This
would be worse than having a large E. coli population but no STEC."

The opposite problem can also occur, Koudelka said.

"You could have high E. coli populations in a lake, but absolutely no
STEC," he said. "This is the economic part of it: It's a problem because
you might have a beach that's closed for days even though it's safe."

  More information: aem.asm.org/content/early/2013 …
EM.01281-13.abstract
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