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INTRODUCTION
Number of resistant isolates

• Antimicrobial resistant (AMR) bacteria are a critical threat to
human and animal health2,3.
• Marine environments are often sinks for agricultural, hospital,
and sewage waste, all potential sources of antimicrobial
resistance. Thus monitoring them is a critical tool in assessing
this emerging problem5.
• Marine mammals may serve as sentinels for marine
environmental health due to their position at the top of the
marine food chain and long lifespans1,4,6.
• This study investigated E. coli from wild harbor seals and their
enclosures at a rehabilitation center. We hypothesized that
Extended-spectrum beta-lactamase (ESBL) E. coli would
be present in the feces of the seals, but not their cleaned
enclosures prior to seal admittance.
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Susceptibility testing (Fig. 1 and 2):
• No E. coli grew on TBX supplemented with cefotaxime
• All isolates were resistant to cephalexin
• 3 of 6 seals had MDR E. coli in their feces
• No environmental isolates were MDR

Class of antibiotic

Class of antibiotic

Fig. 1: Number of fecal E. coli isolates resistant to each class
of antibiotics (n=13 isolates). Isolates may be resistant to
multiple drugs within each class.

RESULTS

Antimicrobial Resistance Profile of
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Beta-lactamase genes (Figure 3):
• 2/7 fecal isolates contained at least one beta-lactamase
gene
• PCR still pending for remaining fecal 6 isolates
• 3/8 environmental isolates contained at least one betalactamase gene

Fig. 2: Number of environmental E. coli isolates resistant to
each class of antibiotics (n=8 isolates). Isolates may be
resistant to multiple drugs within each class.

DISCUSSION
OBJECTIVES
• Screen for ESBL E. coli in fecal and environmental samples.
• Perform susceptibility testing on all E. coli isolates and
determine Multidrug Resistant (MDR) status. MDR is defined as
being resistant to at least 3 classes of antimicrobials.
• Investigate presence of beta-lactamase genes via PCR.

METHODS

Fig. 3: Multiplex PCR for beta-lactamase detection (OXA,
TEM, and SHV variants). See Table 1 for lane identification.

Table 1: Legend of PCR lane contents displayed in Fig. 3.

Collect fecal and environmental
samples

• No E. coli displayed an ESBL phenotype (did not grow on
media supplemented with cefotaxime). This finding has public
health implications as ESBL presence in wild seals would
signify a threat to the clinical efficacy of important antibiotics.
• All isolates, both fecal and environmental, were resistant to
cephalexin. This is interesting as cephalexin is not an antibiotic
typically administered to the seals at this facility.
• Multi-drug resistant E. coli was present in feces of the
seals, but not their enclosures. This suggests they did not
acquire MDR E. coli from their enclosures at the rehabilitation
center.
• This pilot study will ideally lead to future research employing
direct sampling of seals in their natural environment.
• Number of seals sampled for feces was low (n=6) due to low
rate of seal admittance into the rehabilitation center during this
time, making statistical conclusions difficult.
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Fig. 4: Harbor seal (Phoca vitulina) at
Seal Rescue Ireland.

Fig. 5: Appearance of E. coli
colonies on TBX medium.

Fig. 6: Locations of seal strandings
prior to admittance into Seal Rescue
Ireland.
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