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Salmonellosis in a young Amazonian manatee (7richechus inunguis)
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ABSTRACT: The objective of this study was to describe a case of salmonellosis in an Amazonian manatee (Trichechus inunguis). The animal
was rescued from a tributary of the Capim River, in the municipality of Goianésia do Para, Para, Brazil, kept in a pool, and died approximately
five months after being rescued. The main changes observed at necropsy were that the cecum and colon had serosal hyperemia, wall edema,
thickened mucosa with ulcerated areas and covered by a thin layer of fibrin, and a yellowish liquid content. Histologically, there was moderate
multifocal fibrinonecrotic typhlocolitis associated with intense bacterial colonization. Salmonella enterica subsp. enterica (rough) was isolated
in cecum and colon fragments. This is the first report of salmonellosis in an Amazonian manatee.
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Salmonelose em um filhote de peixe-boi-da-amazonia (Trichechus inunguis)

RESUMO: O objetivo deste trabalho é descrever um caso de salmonelose em um peixe-boi-da-amazonia (Trichechus inunguis). O animal
foi resgatado em um afluente do rio Capim, no municipio de Goianésia do Pard, Pard, Brasil, sendo mantido em uma piscina e morrendo
aproximadamente cinco meses apos o resgate. As principais alteragdes observadas na necropsia foram ceco e colon com hiperemia da
serosa, edema da parede; mucosa espessada, com dareas ulceradas e revestida por uma fina camada de fibrina,; e conteudo liquido amarelado.
Histologicamente havia tiflocolite fibrinonecrotica, multifocal, moderada, associada a intensa colonizagdo bacteriana. Em fragmentos de ceco
e colon foi isolada Salmonella enterica subsp. enterica (rugosa). Este é o primeiro relato de salmonelose em peixe-boi-da-amazonia.
Palavras-chave: sirénios, Salmonella enterica subsp. enterica, Amazonia.

The Amazonian manatee (Trichechus PARENTE et al., 2003). The objective of this study

inunguis) is an herbivorous aquatic mammal occurring
throughout the Amazon basin, from Colombia, Peru,
and Ecuador to the Marajo Island in Brazil. Of all
members of the order Sirenia, the Amazonian species
is the only one to occur in fresh water (ROSAS &
PIMENTEL, 2001).

Zoonotic pathogens can affect the health
of aquatic mammals and, among them, bacteria of the
genus Salmonella play an important role in causing
disease in these animals (VERGARA-PARENTE
et al., 2003). Reports of salmonellosis mortality in
manatees in Brazil are rare, with only one report of
salmonellosis in a manatee calf (Trichechus manatus
manatus) stranded on the coast of Ceara (VERGARA-

was to describe a case of salmonellosis in a young
Amazonian manatee (7. inunguis).

On August 26, 2015, a female Amazonian
manatee calf (7 inunguis) measuring 0.80 m and
weighing 15 kg was reported in a tributary of the
Capim River, in Goianésia do Para, Para, Brazil
(03°57°55.33” S, 48°54°3.56” W), in a shallow area,
floating and disoriented. The calf was rescued, kept
in a swimming pool, and received four 750 ml bottles
of soy milk and canola oil daily. Approximately
five months after being rescued, the animal began
to present an arched position, suggesting abdominal
pain, and absence of defecation. On December 16,
2015, during transport to a rehabilitation center, the
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animal died and underwent necropsy at the Animal
Pathology Laboratory of the Federal University
of Para (Universidade Federal do Para, UFPA).
Fragments of various organs were collected and
fixed in 10% formalin, processed routinely for
histology, before being embedded in paraffin, cut
into 5 pm slices, and stained with hematoxylin and
eosin (H&E). Colon, cecum, gallbladder, and liver
fragments were collected and sent under refrigeration
to the Microbiology Laboratory of the UFPA, where
the samples were seeded by depletion in blood agar
supplemented with 5% equine blood and MacConkey
agar. The seeded plates were incubated at 37°C for
48 hours. The colony forming units (CFU) were
isolated and sent to the Laboratory of Enterobacteria
(Laboratorio de Enterobacteria, LABENT) of the
Oswaldo Cruz Foundation (Fundag¢do Oswaldo Cruz,
FIOCRUZ), Rio de Janeiro, for identification.

At necropsy, there was a predominance of
large intestinal changes. The cecum and colon had serosal
hyperemia and wall edema, and the lumen was filled with
ayellowish liquid content, found predominantly in the

cecum and initial third part of the colon. The mucosa of
these segments was thickened, covered with a thin layer
of fibrin (Figure 1A), and showed areas of ulcerations.
Dry feces and mucosal thickening in the final third
part of the colon were also observed (Figure 1B).
The gallbladder presented yellowish multifocal areas,
measuring approximately 1 mm in diameter (Figure 1C).
Histologically, the cecum and colon presented areas of
crypt-denuded mucosal necrosis, moderate inflammatory
infiltrate of lymphocytes, macrophages, plasma cells,
and neutrophils, cellular debris, fibrin deposition,
and intense bacterial colonization, characterized
by the presence of basophilic coccobacillus. The
liver presented discrete, randomly distributed
multifocal areas of mononuclear infiltrate, consisting
predominantly of macrophages. Salmonella enterica
subsp. enterica (rough) was isolated from the samples
and sent to FIOCRUZ for identification.

The diagnosis of salmonellosis in the
present study was based on the pathological findings
and isolation of S. enterica subsp. enterica (rough)
from the intestine. The observed acute, moderate,

Figure 1 - Salmonellosis in a young Amazonian manatee (7richechus inunguis). A. Cecum and
colon. The mucosa is thickened, covered with a thin layer of fibrin, with a yellowish
liquid content. B. Colon. Thickened mucosa, with fibrin in the middle of dry feces.
Thickening of the wall is observed due to edema. C. Gallbladder. Presence of
yellowish multifocal areas in the mucosa.
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and multifocal fibrinonecrotic typhlocolitis is
characteristic of enteric salmonellosis. This bacterium
is an important cause of acute and chronic diarrhea
and death in several animal species, as well as humans
(GELBERG, 2018). Intestinal and hepatic lesions
observed in our study were similar to those described
in sirenians (ELLIOTT et al., 1981; OWEN et al.,
2018) and other mammal species with salmonellosis
(ZACHARY, 2013).

Salmonella spp. are widely distributed
in nature, with humans and animals as being their
main natural reservoirs (SHINOHARA et al., 2008).
Salmonella live in the digestive tract of vertebrate
animals and, like many pathogens, cause no harm
when occurring in small numbers in a balanced
environment. When there is a change in immunity or
in the intestinal microbiota, the bacteria can proliferate
and cause disease (TIZARD et al., 2004). In wild
animals, combating bacteria in natural environments
and in captivity is a major challenge (SHINOHARA
et al., 2008). Many clinically healthy animals can be
asymptomatic hosts of Salmonella, silently spreading
the bacteria in the environment in which they live
(SANCHEZ et al., 2002).

Although, the source of infection was not
determined, several factors may have contributed to
the establishment of the disease. The calf was found
without its mother struggling in the shallowest part
of a small, shallow river. There was no information
on whether its colostrum intake was adequate or
not. The colostrum of the Amazonian manatee has a
high amino acid content, which extremely important
in the first 48 hours of life for developing the calf’s
immune system, and protecting the animal against
infectious agents (BARBOSA, 2016). The stress
conditions imposed in captivity, such as artificial
feeding and greater variations in water temperature,
may have led to decreased immunity and contributed
to the establishment of the disease. In addition, the
calf was kept in a swimming pool in which the water
was only changed every 48 hours due to little water
availability. The delay in changing the water may
have contributed to an increased amount of pathogens
in the pool water, thus enhancing infection by an
excess of pathogens ingested.

Another factor to consider is that birds had
free access to the pool where the calf was kept, which
could also have been a source of infection. Humans
and most domestic and wild animals, including birds,
reptiles, and insects, may be infected with Salmonella
or become a carrier, and may contaminate the
environment, drinking water, and food through their
feces (CAMPOS, 2015).

As for marine mammals, salmonellosis
has been reported in sirenians (ELLIOTT et al., 1981;
VERGARA-PARENTE et al., 2003; VORBACH et
al., 2017), cetaceans (GRATTAROLA et al., 2019),
and pinnipeds (STROUD & ROELKE, 1980). There
are only three reports of this disease in sirenians,
namely a case of salmonellosis by S. lohbruegge in a
dugong (Dugong dugon) kept in captivity in Australia
(ELLIOTT et al., 1981); a case of salmonellosis by S.
panama in a manatee (7. manatus manatus) rescued
from being stranded on the west coast of Ceard, in
Brazil, which was then held in captivity for 25 days
(VERGARA-PARENTE et al., 2003); and a case
of septicemia by S. enterica in a free-living Florida
manatee (Trichechus manatus latirostris) found
stranded on the Atlantic coast of Florida, in the United
States (VORBACH et al., 2017). This is the first
report of salmonellosis in an Amazonian manatee.

Although, salmonellosis is a disease little
reported in aquatic mammals, Salmonella enterica
is a zoonotic pathogen frequently isolated from
free-living marine mammals worldwide, especially
pinnipeds (STODDARD et al., 2008). Immune system
impairment caused by stress or transport can change
the intestinal microbiota balance, which can lead to
salmonellosis, and is usually severe in young animals
(GELBERG, 2018). In the present study, the observed
changes, characterized by acute injuries, suggest that
the calf developed the disease during captivity.

Enterocolitis, secondary to intestinal tract
impairment, due to an artificial diet and debilitation
by immunosuppression was reported in orphaned
manatees in rehabilitation, with Pseudomonas
aeruginosa, Salmonella spp., and Clostridium difficile
(OWEN et al., 2018) being isolated in these cases.
The detection of infectious diseases in these animals
provides important information about the aquatic
ecosystem and public health, since many species of
marine mammals share the habitat with humans, and
are efficient sentinels for zoonotic infectious agents
(BOSSART, 2011, GRATTAROLA et al., 2019).

The present study demonstrated that S.
enterica was the cause of death in an Amazonian
manatee and should be considered in the differential
diagnosis of other gastrointestinal diseases that can
affect captive manatees, such as infection by P
aeruginosa and C. difficile (OWEN et al., 2018).
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