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Microbes in the Envitonment

m Bacterfa and other microorganisms ate
ubiquitous) i the eavitonment

m Most of these organismsiate harmless to
humans, but

B Some ate human pathogens, and

m Many ate infectious at telatively loxw doses



Pathogens
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B Some human pathogens are naturally eccutting in
natutre

B Many are the tesult of pollution ot othet soutces of
contamination

B Bacteria that cause enteric (gastrointestinal) illness, such
as Salmonella, ate often present as the result of fecal
contamination of food of water



Antibiotic Resistant Bacteria:
the new pathogen?

m Many bacteria with resistance traits ate not
human pathogens, but they are not risk-free
cither

m Bactetia have the ability to contet genetic
information via conjugation and other
mechanisms of gene transter

B Pathogens can acquire tesistance ftom
commensal or non-pathogenic bactetia and
become “supet bugs™



Acquisition of Antibiotic Resistance

B Due to selective pressute, the mote exposure to
antibiotics, the more likely bactetia will acquite
fESIStANCE ZEnes

m [Human and animal Gl tractsi make good mixing
pots for genctic transter and' selection of
mutants

m [fecal matter can contain high concentrations of
tesistant bacteria which can then enter the
environment



Sources of fecal contamination

B There are many potential soutces of fecal
contamination

| Human WaStC SUEEANS AL%E Of partlcular COﬂCGI‘ﬂ

m [However, with increasing undetstanding of zoonotic
pathogens, animall waste sticams atc also of concern



Animal Agriculture in NC

m [n North Carolina there are 9.6 million pigs and >18
million chickens (US Dept. of Agtic., 2003)

2005 NC pop est. ~8.4 Million, Raleigh ~317.,000

m With increasing human populations and demand for
land; as well as other factors, these anfmals have been
condensed into Concentrated (Confined) Animal

feeding Operations (CAEOs)

m [hese facilities can have hundreds to thousands of
animals 10 a telatively small area



Use of antibiotics in food animals
m To maintain health and consistent growth of the
animals

m They are often administeted i sub-thetapeutic

doses through the feed

m Many are the same ot i the same class as those
used tor human health: 7




Antibiotic Resistance in Food
Animals

B Most research to date has focused on AR
transmission to people via food

m [Little exploration of potential human
health risks from AR bactetria in the
envitonment



Research Overview

m Quantity enteric bactetia (Sa/nonella, Enterososoys and
Escherichia coli)

On the farm

m CAFOs (i.e. swine fatmsiand cattle)

m non animal farms (I.c. tow crops)
In ground and sutface watet on and around! the farm
Seasonal Sampling

B Analyze the bactetia for Antibiotic Resistance traits



Log,, E. coli Concentrations by Season

Mean E. coli Concentration in Animal \Waste

.
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Log,, Enterococci Concentrations by Season

Mean Enterococci Concentration in Water Samples Mean Enterococci Concentration in Animal Waste
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Salmonella 1in Water

Salmoneclla concentrations in surface watet ranged from
the lower detection limit of 0.03 cfu/100ml to) the
uppet detection limit off 4.87 ctu /100ml

Most samples were found to be between 0/and 1 cfu/
100 ml

Only one sct of samples was found to reach the
detection: limit

Salmoneclla was not found in ground watct samples



Log,, Salmonella Concentrations by Season in
Animal Waste

Mean Salmonella Concentration in Animal Waste
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Antibiotic Resistant Isolates

B Our study 1s still in progtess

m Of the subset of envitonmental E. do/7 1solates
examined to date many have been found to be

tesistant to one or more antibiotics

B These include isolates from both animal wastes
and surface water



AR Bacteria in Envirtonmental Water

m lisa Casanova et al. (not yet published) studied ground and
surface water in 2, NC counties with high CAFO density

m [n ground watet, few bactetia wete found and of those found
fione were found to have resistance

m [n Surface water:

Surface Water ‘ ‘ ‘ ‘ ‘

Organism # of sites # pos # of AR pos #isolates # MAR 9% isolates
sites sites AR tested 1solates  with MAR

E. coli 37 27 10 91 5 5.5%

Salmonella 37 15 4 51 R 5.9%

Enterococci 37 28 22 113 23 20%



AR of On Farm Bacterial Isolates

Michelle Sullivan, Otto Simmons et al (not yet published)
examined prevalence of AR bacteria on Swine CAHOs

On four study farms Sa/nonella and' E. co/; 1solates wete
collected from different stages of waste treatment.

On 3 of 4 farms 100% of E. so/71solates were tesistant to 1 ot
more antibiotics and on the 4t 91% were resistant to multiple
antibiotics

Hot Salnonella, 2: of 4 farms had 100% of tested! isolates
resistant; the others 57% and 85%



Conclusions

B There ate significant concentrations of enteric bactetia
10 environmental waters

including the pathogen Salmonella

B Our research 1s still in progress, but it 1s alteady evident
that antibiotic tesistant bactetia ate present in animal
Wwaste streams

B The impact of AR bacteria 1s still undes seview but
thetre are low: levels off AR bacteria found' in sutface
Wwaters

m [t 1s still unclear as to the human exposute tisks and
human health impactsi of AR bactetia originating from
Animal Agricultute



Future /continued Research

m Complete current collection and AR
characterization of bacterial isolates

m Conduct epidemiological and tisk assessment
analyses to identity any human health risks from
environmental exposure to these AR bacteria
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