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Growing Concern about Pharmaceuticals and
Personal Care Products in Surface Waters

A PPCP®Prescription and over
the-counter drugs, antibiotics,
disinfectants, soaps,

detergents, cosmetics, etc.

A Many of these products are
used due to their specific
biological effects

A A growing number of these
compounds have been
detected in freshwater
environments




2000 USGS Surve

A Surveyed 139 Streams in the
United States

Selected streams
susceptible to
contamination

A Tested water for 95
contaminants

I Contaminants found in
>80% of streams

A The most commonly detectec
compounds were steroids,
Insect repellant, caffeine,
triclosan, fire retardant,
detergent metabolites
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Kolpin et al., 2002. Environ. Sci. Technol.



Antimicrobial:Triclosan

A Syntheticbroad spectrum
antibacterial compound

A Irreversibly binds to thenoylacy!
carrier proteinreductase

I An essential enzyme in the
bacterial fatty acid biosynthetic
pathway McMurryet al,, 199§

A Discovered in 1970s

I Used mainly as a disinfectant in
hospitals until 1990s

A Currently foundn more than 700
consumerproducts

I Soaps, detergents, toothpaste,
cleansers, plastics, textiles, etc.
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Sources ofiriclosan

A Triclosanwill enter domestic wastewate
through normal use

T Triclosamas been detected in domestic
wastewater McAvoyet al,, 2002; Bester,
2003; Kanda&t al.,, 2003)

A Several studies have examined the fat
of triclosanin WWTPs

I WWTPsffectivelyremoved ~ 9% of
triclosan fromwastewater (~79% was
degraded and ~1%sorbedto sludge) (Kandg
et al, 2003;Sabaliunagt al.,, 2003)

A Since removal is not 100%

I We hypothesizedhat WWTPs could be
sources of small but continuous amounts of
triclosan to streams




Sources ofiriclosan

A Triclosan will enter domestic wastewat
through normal use

T Triclosan has been detected in domestic
wastewater (McAvogt al, 2002; Bester,
2003; Kanda&t al.,, 2003)

A Several studies have examined the fate
of triclosan in WWTPs

I WWTPs effectively removed ~ 95% of
triclosan from wastewater (~79% was
degraded and ~15% sorbed to sludge) (Ka
et al, 2003; Sabaliunat al., 2003)

A Since removal is not 100%

I We hypothesizedhat WWTPs could be
sources of small but continuous amounts o
triclosan to streams




Fate ofTriclosan

A Most studies have measurddclosan
In the water of aquatic habitats

I Kolpinet al., 2002

A Triclosaris hydrophobic with low
aqueous solubility

Should partition to sediments

A Triclosarseems to be resistarib
degradation inrsediments

I Has been detected in 30 year old
sedimentgSingetret al., 2002

A We hypothesizedhat triclosanwould &8
accumulate in stream sediments and 588
could affect benthic bacterial
communities




Benthic Microbial Communities

These communities are important components
of stream ecosystems

Bacterial numbers are generally much
higher in freshwater sediment than in

the overlying water (Sander and Kalff

1993)

Benthic microbial communities
contribute to ecosystem processes

I Primary production

I Nutrient cycling

I Decomposition of organic material
I Bioremediation of pollutants

Primary production (GPP) in benthic
microbial communities drives whole-
stream nutrient uptake (Tank et al 2008)

http://individual.utoronto.ca/michaeliwvama
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Effects offriclosamn Bacteria

A Triclosarinhibits bacterial growth -
I Binding tothe enoylacyl carrier
protein reductase
A Triclosarresistant bacteria have
been developed ithe laboratory . a
i Mutations infabl (Heathet al., 1998) e a——

I Overexpression dabl (McMurrayet
al., 1998)

I Efflux pumpsChuanchuert al., 2003)
A Linkbetween triclosan resistance
and resistance to other antibiotics

I Chuanchuert al., 2001:Braoudaki
and Hilton,2004




Research Questions and Hypotheses

A Question 1:Are WWTPs point sources for the entry of small bu
continuous amounts of triclosan into sediments of lotic
ecosystems?

I Hypothesis 1Concentrations of triclosan in the sediments
downstream of WWTPs will be significantly higher than
those found upstream

A Question 2:If we findtriclosanin sediments, is it significantly
affecting on sediment bacterisbmmunitie?

I Hypothesis 2Triclosanwill have a negative effect on
bacterial abundance

I Hypothesis 3Triclosarexposure will select for more
resistant bacteriatommunities

I Hypothesis 4Triclosanwill alter the taxonomic composition
of sediment bacterial communities



Experimental Design

A Collect sediment samples from streams that
receive effluent from WWTPs
I Urban SiteNorth Shore Channel, Chicago, IL
I Suburban SiteWest BrancibuPageRiver,DuPage
County, IL
A Collect sediment samples from a stream with
very low human impact to serve as a control

I Woodland SiteNippersinkCreek, McHenry
County, IL






