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Although turtles and tropical fish can make great pets, they can also be reservoirs for disease-causing bacteria. Turtles
have been found to harbor salmonella-causing bacteria in their normal gut flora. Various types of pet fish have been
found to harbor Mycobacterium marinum, a bacterial species responsible for fish tank granuloma (FTG). FTG is a
disease characterized by a painful lesion that presents after handling fish or fish tank supplies, which can metastasize
in immunocompromised patients. It is often treated with antibiotics, typically via combination therapy due to the
bacteria’s highly drug-resistant nature.
In this study, we aimed to characterize the normal flora of a single Red-Eared Slider Turtle (Trachemys scripta elegans)
and a single Betta Fish (Betta splendens) by swabbing the animals and their tanks, inoculating and growing bacterial
cultures from these swabs, and performing a variety of tests on the bacteria to characterize them as well as determine
antibiotic susceptibility. From the initial agar growth, four colonies were selected from each sample and isolated on
their own TSA (Trypticase Soy Agar) plates and TSA broth. These tests included Gram Staining, EMB agar, Enteropluri
tubes, and Kirby-Bauer antibiotic disk diffusion. The initial stains revealed mostly Gram-positive bacteria from the
turtle, except for one colony.
The Betta Fish had two Gram-negative colonies, and the rest were Gram-positive. Additional testing revealed high
antibiotic resistance within the Betta Fish, indicating a possible presence of M. marinum. Further gram staining and
Enteropluri testing of betta fish bacteria is being performed to confirm these results. From the turtle colonies, Gramstaining revealed only Gram-positive bacteria, however, one colony showed growth on EMB (Eosin Methylene Blue)
agar, indicating a possible presence of Gram-negative bacteria. Additional testing is also being performed on this
colony. Overall, we found that the best turtle treatment, based on zones of inhibition from Kirby-Bauer testing, was
either Gentamycin, Tetracycline, or a combination of both. The Betta Fish cultures showed similar results but were
much more resistant to treatment than the turtle cultures.
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Although turtles and tropical fish can make great pets, they can also be reservoirs for diseasecausing bacteria. Turtles have been found to harbor Salmonella-causing bacteria in their normal gut
flora (1).Various types of pet fish have been found to harbor Mycobacterium marinum, a bacterial
species responsible for fish tank granuloma (FTG). FTG is a disease characterized by a painful
lesion that presents after handling fish or fish tank supplies, which can metastasize in
immunocompromised patients. It is often treated with antibiotics, typically via combination therapy
due to the bacteria’s highly drug-resistant nature.
In this study, we aimed to characterize the normal flora of a single Red-Eared Slider Turtle
(Trachemys scripta elegans) and a single Betta Fish (Betta splendens) by swabbing the animals and
their tanks, inoculating and growing bacterial cultures from these swabs, and performing a variety
of tests on the bacteria to characterize them as well as determine antibiotic susceptibility. From the
initial agar growth, four colonies were selected from each sample and isolated on their own TSA
(Trypticase Soy Agar) plates and in TSA broth. The tests performed included Gram Staining, EMB
agar, and Kirby-Bauer antibiotic disk diffusion. The initial stains revealed mostly Gram-positive
bacteria from the turtle, except for one colony. However, the EMB agar suggested the presence of
Gram-negative colonies in the turtle’s environment.
The Betta Fish had two Gram-negative colonies, and the rest were Gram-positive. Additional testing
revealed high antibiotic resistance within the Betta Fish, indicating a possible presence of M.
marinum. Further testing using API 20 Test Strips was planned in order to have a more specific
identity of the bacteria, but this was canceled due to the recent COVID-19 regulations. In terms of
treatment, we found that the best turtle treatment, based on zones of inhibition from Kirby-Bauer
testing, was either Gentamycin, Tetracycline, or a combination of both. The Betta Fish cultures
showed similar results but were much more resistant to treatment than the turtle cultures.

➢ Inoculations: Swabs were taken from turtle and betta fish tanks, as well as the shell and tail area
of the turtle itself. These swabs were then transferred and allowed to grow on TSA plates.
➢ TSA Plating: Trypticase soy agar (TSA) powder was mixed with distilled water and autoclaved.
The agar was poured onto plates and allowed to cool. Once cooled, samples from turtle and betta
fish tanks were inoculated on plates. After incubation, 4 colonies were identified based on
differences in morphology. These colonies were then isolated via transfer to separate agar plates.
➢ Agar Broth: Samples from each colonies TSA plate were incubated in TSA broth by taking a
sterile loopful of bacteria and transferring it into a tube containing 100ml of broth.
➢ Gram Staining: Bacterial sample was transferred from agar plate to microscope slide, dried, and
heat fixed. Slide was then stained with crystal violet, iodine mordant, 95% ethanol, safranin.
Slides were then viewed under different magnifications.
➢ EMB Agar: Colonies were inoculated onto a single EMB agar plate and incubated.
➢ Kirby-Bauer Antibiotic Testing: 100µL of bacterial broth was pipetted onto TSA plates. Using a
sterile forceps, antibiotic disks (S, Va, GM, Te) were placed onto agar plate.

The EMB agar growth suggested that Gram-negative bacteria were present in the turtle’s
environment. Based on its resistance to antibiotics as well as the EMB agar results, it is likely that
these bacteria are a member of the Salmonella genus. Unfortunately, due to the recent university
closing, additional characterization using API test strips could not be completed. The Betta fish
most likely did not contain a significant amount of Gram negative bacteria. Additional testing
would be needed for both turtle and betta fish samples to fully characterize their normal flora.
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Figure 4: Gram stain results for Turtle colonies,
Georgian Court University Fall 2019

Results
Turtle tail and shell inoculations had significant growth on EMB agar, Betta fish inoculations did
not. Betta Fish colonies 2 and 4 showed no growth on Kirby-Bauer plates.
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Figure 5: Antibiotic Testing Results for Turtle Colonies,
Georgian Court University Fall 2019.

Introduction
Fish and turtle tanks are a common item that can be found in homes, schools, aquariums, and pet
stores around the nation. While these animals can be a source of entertainment and enjoyment, they
can also be riddled with bacteria. Many turtles are reservoirs for Salmonella typhimurium (Bosch et
al. 2016). According to Bosch et al. many turtle species carry some species of Salmonella inside
their digestive tract (Bosch et al. 2016). Because it is present inside the turtles’ intestines, it is also
present in turtle excrement and most likely present in the turtle’s environment or on the turtle itself.
This means that even if a turtle looks clean and healthy, they can still be harboring colonies of
Salmonella. The bacteria can easily be transferred to a human who handles the turtle and can cause
infection if the bacteria enter the body. Salmonella is a genus of bacteria that can cause
Salmonellosis if ingested. Salmonellosis is often not serious, resulting in gastrointestinal distress
that usually goes away within a week. However, Salmonella bacteria can cause systemic infection,
known as Typhoid Fever, which can be deadly. This is especially dangerous to
immunocompromised patients who do not have a strong enough immune system to fight off the
initial infection.
Fish tanks are also common sources of Salmonella as well as fish tank granuloma, an infection
caused by Mycobacterium marinum (Gray et al.). FTG presents as a painful skin lesion and is often
not serious. However, in patients with compromised immune systems it can be deadly. Both
Salmonella and M. marinum are Gram-Negative bacteria, meaning they respond differently to
certain antibiotic agents. Gram-negative bacteria are characterized by a double cell membrane that
is not as rich in peptidoglycan as Gram-positive bacteria. Peptidoglycan is the main target for
Gram-positive antibiotics and disrupting its synthesis will destabilize and eventually destroy Grampositive membranes and cells. Gram-negative bacteria, however, do not rely so heavily on
peptidoglycan and contain various enzymes within their cell wall layers that can further destroy
Gram-positive antibiotics, which is why they are more resistant than Gram-Positive bacteria. The
Gram status of bacteria is also what allows them to be characterize by different tests. The most
common test is the eponymous Gram stain, which colors Gram positive bacteria pink and Gram
negative bacteria red. Another test used is Eosin Methylene Blue agar which contains compounds
toxic to Gram positive bacteria, meaning any growth on the agar must be due to Gram negative
bacteria.
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Table 1: Zones of inhibition for Turtle colonies, Georgian
Court University Fall 2019.
1

Streptomycin

3

Figure 1: Results of antibiotic testing in Betta Fish colonies 1 and 3,
Georgian Court University, Fall 2019.
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Vancomycin

Penicillin

Gentamycin

Tetracycline

Colony 1 20mm

14mm

Resistant

23mm

11mm

Colony 2 13mm

Resistant

Resistant

21mm

17mm

Colony 3 Resistant

20mm

22mm

30mm

25mm

Colony 4 Resistant

Resistant

17mm

33mm

29mm
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Figure 2: Results of the Gram stain for Betta Fish,
Georgian Court University, Fall 2019.
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Figure 3: Turtle tail (left) and shell (right) EMB agar results,
Georgian Court University Fall 2019.

