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ABSTRACT

OBJECTIVE

To measure the phenotypic antimicrobial resistance in E. coli collected from two 
watersheds in Tygh Valley and Willamette Valley, and to determine if 
antimicrobial resistance is associated with landscape use.

STUDY DESIGN

RESULTS DISCUSSION
• Antibiotic resistant Escherichia coli were present in samples obtained 

from both rivers within Willamette Valley and Tygh Valley in Oregon.
• E. coli antibiotic resistance was detected at all land use disturbance 

levels with the exception of the low/minimal disturbance type in Tygh
Valley, which may be due to a limited sampling number of low 
disturbance locations.

• 11/24 sites in the Willamette Valley yielded antimicrobial resistant E. 
coli

• There was a higher rate of antimicrobial resistance at the higher 
disturbance levels in both Willamette Valley (6/9) and Tygh Valley 
(5/7) 

• 17/41 sample sites had resistance to 1 or more antimicrobials 
• 9/41 sample sites had resistance to 2 or more antimicrobials
• Ampicillin was determined to have the highest rates of E. coli 

antibiotic resistance, closely followed by Cephalothin as the second 
highest.

CONCLUSION
• More antimicrobial resistant E. coli occurred in the sample locations 

with the highest disturbance levels compared to lower disturbance, 
which may indicate a significant impact that humans have on the 
propagation of antimicrobial resistance. 

• DNA extraction and genomic sequencing is underway. These data will 
aid the understanding of drug resistance mechanisms and the spread 
of AMR genes.

• The development of regulations limiting unnecessary antimicrobial 
use both in the the clinical and agricultural setting is key to limiting 
the development of microbes resistant to antimicrobials. 

• This interdisciplinary team based approach was a successful research 
training opportunity. An interdisciplinary approach is needed to solve 
the global problem of AMR. 
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1. Water samples collected along two 
study sites with varying climates and 
land use gradients.

2. Water samples filtered using Pall 
Sentino Microbiology Pump.

3. E. coli was isolated 
using m-ColiBlue24 
ampoules from filtered 
water samples.

4. E. Coli colonies 
transferred into solution 
using BD BBL Prompt 
Inoculation System and 
plated on Muller 
Hinton agar as bacterial 
lawns.

5. Antibiotic susceptibility of 
E. coli was assessed using Kirby-
Bauer disk diffusion against 8 
antibiotics: Ampicillin, 
Tetracycline, Kanamycin, 
Cephalothin, 
Sulfamethoxazole 
Trimethoprim, Imipenem, 
Ciprofloxacin, and 
Chloramphenicol.

The global problem of antimicrobial resistant bacteria is one of the most 
pressing health issues for humans and other animals. An interdisciplinary 
student research team from the Western University of Health Sciences 
Colleges of Osteopathic and Veterinary Medicine along with Oregon 
State University incorporated worked together to describe patterns of 
antimicrobial resistance along various landscapes in our local watersheds.
Escherichia coli are the ideal microbial indicators as they are abundant in 
the water sheds, and in the GI tract of humans and animals and thus are 
an excellent model for measuring the link between humans, animals and 
the environment and their roles in distribution of antimicrobial 
resistance. 

Fig. 1  E. coli were resistant to 5/8 antimicrobials tested Ampicillin, Cephalothin, Chloramphenicol, Kanamycin, & Tetracycline.

Fig 2. Antimicrobial resistance across high, medium, and low disturbance levels in Tygh Valley and Willamette Valley  

Fig. 3  Geographical locations of the Tygh Valley and Willamette 
Valley sample sites


