
 

Small amounts of antibiotics generate big
problems

July 22 2011

New research conducted at Uppsala University shows that extremely low
concentrations of antibiotics can enrich for antibiotic resistant bacteria.
The research suggests that antibiotic residue introduced to the
environment via people and animals contributes to the problem of
antibiotic resistance. The findings have just been published in the well-
respected journal PLoS Pathogens.

Antibiotic resistance is a growing medical problem that threatens the
effectiveness of health care the world over. It has until now been thought
that resistant bacteria were primarily selected in people and animals
undergoing high-dosage antibiotic treatment for infection. The just-
published findings indicate, however, that the very low concentrations of
antibiotics found in such external environments as sewage systems, lakes
and rivers also play a role in selecting for resistance.

“About half of the antibiotic dose used in treating a person or animal
leaves the body in unchanged, active form via the urine,” explains
Uppsala University Professor Dan Andersson, who led the study jointly
with Professor Diarmaid Hughes, also of Uppsala University.

Antibiotics released are spread via sewage systems to water and soil.
Stable antibiotics can remain active in the environment for a very long
time, causing enrichment of resistant bacteria, which in turn can infect
people and animals via, for example, food. It is estimated that in Sweden
alone, 10 to 20 tonnes of active antibiotics are released each year to the
environment via the urine of people and animals treated for infection. It
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is plausible that more than 100,000 tonnes of antibiotics annually enter
the environment in this way worldwide, though the figure is subject to
uncertainty.

Highly sensitive laboratory experiments involving susceptible and
resistant bacteria growing together under conditions of competition
showed that selection for resistant bacteria can occur in the presence of
fluoroquinolones, a class of chemically very stable antibiotics, at
concentrations as low as 0.1 ng/ml.

“These findings, besides underlining the general importance of reducing
antibiotic use, raise the question whether positive measures should be
taken to purify sewage water of antibiotics to reduce selection for
resistant bacteria in natural environments,” says Dan Andersson. “No
specific measures are in place today. It may be that efforts should be
made to inactivate water-borne antibiotics at water treatment plants,
despite the high cost of currently available methods.”

  More information: www.plospathogens.org/article/info
%3Adoi%2F10.1371%2Fjournal.ppat.1002158
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