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Dermatopathy Caused by Enterobacter aerogenes
and Pseudomonas aeruginosa in Boa constrictor amarali

Nathana Beatriz Martins', Lucas Arthur Ricardo Ferreira’, André Luiz Quagliatto Santos’, Rafael Rocha de Souza?,
Wilson Junior Oliveira? Thais de Almeida Moreira3, Caroline Lopes Queiroz* & Anna Monteiro Correia Lima*

ABSTRACT

Background: Bacterial diseases are the main cause of the high mortality rates of snakes, especially those caused by gram-
negative agents. However, studies on dermatopathy caused by these bacterial agents in snakes are scarce; and no reports
have been found on Enterobacter aerogenes as causative agent of dermatopathy in snake species. Thus, the objective of this
study was to describe the clinical signs, and lesion evolution of a dermatopathy in a male snake (Boa constrictor amarali)
specimen of approximately seven years old; and to describe the isolation and identification of the Enterobacter aerogenes
and Pseudomonas aeruginosa agents involved in the cause of this disease.

Case: The Boa constrictor amarali evaluated presented blackened cutaneous lesions in the dorsal, snout-vent and tail
regions; and well-defined subcutaneous nodules of 2.0-3.0 cm diameter, with soft consistency, reddish color, cutaneous
flaccidity, and areas of scale ulceration in the dorsolateral region. The clinical evaluation of the animal showed dehydration
signs and pale mucous membranes. The blackened lesions were subjected to mycological analysis - after procedure of deep
scale scraping - which showed presence of septate hyphae. The nodule was punctured for microbiological and biochemical
analysis. The sample was collected with a sterilized alginate cotton tip swab, and was stored in a plastic tube containing
a semi-solid Stuart transport medium, for microbiological analysis. Then, this sample was incubated in a bacteriological
oven at 37°C for 24 h. Typical colonies of Pseudomonas and Enterobacter grew on MacConkey agar medium; these bac-
teria were identified by the colony morphology and their typical odor. The colonies grown in MacConkey agar were also
identified through biochemical tests in the mediums: Phenol red, Lysine, Phenylalanine, Citrate, Urea and SIM (Sulfide,
Indole, Motility). The results of these tests were able to confirm and identify the P. aeruginosa and E. aerogenes species.
The animal died within 36 h, before the identification of the causative agents of the disease, thus, no pharmacological
interference was possible.

Discussion: Immunodepression, malnutrition, and temperatures and humidity outside the animal thermal comfort zone,
are predisposing factors for the development of bacterial diseases in reptiles. Little information about pathogen agents af-
fecting Boa constrictor specimens in their native area is available; however, captive snakes are subject to a wide variety of
diseases - most of which caused or intensified by the captivity conditions. Among the bacteria involved in reptile diseases,
few are primary causative agents. In general, clinical bacterial infections tend to be secondary to viral infections. The bac-
terial agents found in this study are commonly described in scientific literature with location in the oral cavity, differently
from the results found in this study. Moreover, the bacterium E. aerogenes has not yet been described in other studies as
a causative agent of dermatopathy. Reptiles are considered reservoirs of important zoonotic microorganisms, such as P.
aeruginosa, which can be transmitted by fecal contact, bites and wounds. However, the little information on P. aeruginosa
in captive reptiles indicates the need for further studies to establish its zoonotic potential. A most adequate management
conditions for the snake species could have decreased the severity of the lesions. The occurrence of P. aeruginosa and E.
aerogenes found in this work may alert professionals for future clinical suspicions and adequate therapeutic management.
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INTRODUCTION

The Boa constrictor amarali is a non-ven-
omous snake of the order Squamata (Ophidia) that
is widely distributed in Brazil [6], especially in the
Northeast, Southeast and South regions [11].

Among the bacterial diseases that can occur
in this species, those caused by gram-negative agents
are the most important [1,5,8]. However, the scientific
literature has very little information on dermatopathy
in snakes caused by these bacterial agents, and no
reports of Enterobacter aerogenes as causative agent
of cutaneous lesions in this species.

Enterobacter spp. and Pseudomonas spp. are
bacteria present in the microbiota of snakes, especially
in their oral cavities and intestines. However, in condi-
tions of high pathogenicity, these bacteria have already
been connected to high morbidity and mortality of
infected animals; this occurs due to their capacity to
develop resistance to antibiotics, and express multiple
virulence factors [8,9]. These factors are due to their
opportunistic behavior, which causes clinical mani-
festations in other organs of susceptible reptiles [2,5].

Thus, the objective of this study was to describe
the clinical signs and lesion evolution of a dermatopa-
thy in a snake (Boa constrictor amarali) specimen;
and to describe the isolation and identification of the
Enterobacter aerogenes and Pseudomonas aeruginosa
agents involved in the cause of this disease.

CASE

A wild male specimen of Boa constrictor ama-
rali - also known as Amaral’s boa - of approximately
7-year-old, without previous history was rescued in an
urban area and taken by the Environmental Police to
the Teaching and Research Laboratory of Wild Animals
(LAPAS) of the Veterinary Hospital of the Federal
University of Uberlandia (UFU), in the state of Minas
Gerais, Brazil. In the laboratory, the animal was fed
weekly, with live rats - Rattus novergicus - from the
vivarium of the university.

The animal was weighed in a digital scale and
presented 2,210 kg. Regarding the biometric data, the
animal had a head length of 7 cm (HL), which was
measured with a digital caliper; snout-vent length
(SVL) of 149 cm; and tail length (TL) of 14 cm. A tape
measure was used to obtain the body and tail lengths.

The clinical evaluation showed dehydration
signs, and pale aspect of the ocular, oral and genital

mucous membranes. The animal presented blackened
skin lesions of irregular contour distributed mainly on
the dorsal region, and to a lesser extent in the snout-
vent and tail regions (Figure 1-A). This evaluation also
presented multiple well-defined subcutaneous nodules
of 2.0-3.0 cm diameter, with soft consistency, cuta-
neous flaccidity, and areas of scale ulceration in the
dorsolateral area of the cloacal region (Figure 2-A).

Material from the blackened lesions were col-
lected through deep scale scraping for analysis and
diagnosis. This material was placed on a microscopy
slide, and potassium hydroxide 50% (Synth®)' was
added for the sample whitening. Fungi with septate
hyphae were observed (Figure 1-B).

The nodules of the dorsolateral area of the cloa-
cal region were punctured, from which a translucent,
odorless blood-containing material flowed. This material
was collected with a sterilized alginate cotton tip swab
and stored in a plastic tube containing a semi-solid Stuart
transport medium®2. Then, the sample was transferred to
a tube containing Thioglycollate broth medium®*, which
is a highly nutritive medium that helps the growth of mi-
croorganisms. Subsequently, the sample was incubated
in a bacteriological oven at 37°C for 24 h.

Samples were plated on Petri dish® dishes us-
ing platinum inoculating loop for bacterial isolation:
one Petri dish containing blood agar, and other contain-
ing MacConkey agar®, using the streaking technique.
These dishes were placed in a bacteriological oven at
37 °C for 24 h for incubation. Gram staining was used
for the identification of the gram-positive and gram-
negative bacteria in the blood agar base® colonies.

The colonies grown in MacConkey agar were
identified through biochemical tests in the medi-
ums: Phenol red Broth Base®, Lysine (L-Lysine®),
Phenylalanine Agar®, Citrate Agar®, Urea Agar

Figure 1. A- Macroscopic aspect of a cutaneous lesion in a Boa constrictor
amarali snake. The lesion is located in the dorsal region (arrow), and
presents blackish color and irregular contours. B- Fungi with septate
hyphae observed in deep scale scrapings. 40x objective. Whitening with
potassium hydroxide.
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Base-Christensen®and SIM (Sulfide, Indole, Motil-
ity - Medium®)®. These mediums have the purpose of
screening colonies that grow on selective medium for
gram-negative bacteria from the Enterobacteriaceae
family. A medium was used for each different colony
grown in the MacConkey agar to identify each bacterial
genus or species. Colonies of gram-negative bacteria
that were not from the Enterobacteriaceae family were
also subjected to the Oxidation-Fermentation test.

Typical colonies of Pseudomonas and En-
terobacter grew on MacConkey agar medium; these
bacteria were identified by the colony morphology
and their typical odor. The biochemical tests were
able to confirm and identify the P. aeruginosa and E.
aerogenes species (Figure 2-B).

Figure 2. A- Macroscopic aspect of a subcutaneous nodule in a Boa
constrictor amarali snake. The nodule has a well-defined regular contour. B-
Area with cutaneous flaccidity (arrow). C- Bacterial colonies of Pseudomonas
aeruginosa (1) and Enterobacter aerogenes (2) grown on MacConkey agar.
D- Cytochrome oxidase test confirming the presence of P. aeruginosa. E-
Biochemical tests for confirmation of P. aeruginosa: negative Phenol red
test (1); arginine dihydrolase positive test (2); positive urease production
test (3); positive oxidation test (4); and negative fermentation test (5). F-
Biochemical tests for confirmation of E. aerogenes: positive Phenol red test
(1); positive lysine decarboxylation test (2); negative phenylalanine test (3);
positive Simmons citrate test (4); positive urease production test (5); sulfide
(negative), indole (negative), motility (positive) test (6).

DISCUSSION

Wild animals in captive environments may de-
velop the maladaptation syndrome, which is respon-
sible for about 80% of their deaths. Skin ulceration
can be found in points of friction, which increases
the susceptibility to infections by pathogenic and
opportunistic microorganisms [4,11,13]. Based on
the findings of this case, this fact must be taken into
account as a possible cause of the fungal and bacterial
lesions found in the evaluated animal.

Moreover, filamentous fungi with pathogenic
potential on body surface of Boa constrictor snakes
are described in scientific literature, mainly in captive
animals [4]; and an increase in the number of cases
of these cutaneous infections has been reported [7],
which confirms the results found in this case.

Few bacteria involved in reptile diseases
are primary causative agents, as found in this study.
In general, clinical bacterial infections tend to be
secondary to viral infections [10,13]. In addition,
the bacterial agents found in the present study are
commonly reported as belonging to the microbiota
of snakes, especially in the oral cavity and intestines
[8,9]. However, under conditions of high pathogenic-
ity, they may develop clinical manifestations in other
organs [2,14], as found in this study.

P. aeruginosa has been described as a caus-
ative pathogen of generalized cutaneous nodules in
Micrurus corallines snakes [1,12]. However, the sci-
entific literature has not yet reported the E. aerogenes
as a causative agent of skin lesions, as found in this
study. Information on E. aerogenes are frequently
connected to oral and intestinal diseases [5].

Reptiles are considered reservoirs of impor-
tant zoonotic microorganisms, such as P. aeruginosa,
which can be transmitted by fecal contact, bites and
wounds [3,6,13,14]. However, the limited informa-
tion available on these infections in captive reptiles
indicates the need for further studies to establish their
zoonotic potential.

This study found the bacteria P. aeruginosa
and E. aerogenes as responsible for producing nodular
lesions in a Boa constrictor snake. This result indi-
cates the possibility that the concomitant infection
may have intensified the clinical condition of the ani-
mal, causing its death. Thus, the control of zoonotic
agents through adequate sanitary and environmental
management is important; because these agents are
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