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ABSTRACT: Chromobacterium violaceum is a
gram-negative saprobe bacterium that is a rare
opportunistic pathogen in mammals. There are
numerous reports in humans including fatali-
ties, but no record exists in free-ranging
nonhuman primates. Here we report an
infection by C. violaceum in a wild adult male
howler monkey (Alouatta palliata) captured at
Ballena Marine National Park, in southwestern
Costa Rica. The individual had severe skin
lesions over its extremities; gross findings
included multiple skin ulcers, white foci in
liver, and lymphoid hyperplasia. Histologic
results included deep dermatitis with presence
of necrotic epithelial cells where clusters of
coccoid-shaped bacteria were detected. In the
liver, numerous neutrophils forming microab-
scesses, telangiectasia, and focal necrotic areas
were observed. Necrotic liver tissue sampled
for bacteriologic culture resulted in the isola-
tion of C. violaceum. We could not ascertain the
source or mechanism of infection in this case,
although infection through skin microabrasions
is suspected. To the best of our knowledge, this
is the first report for this pathogen in a wild,
nonhuman primate. This report also draws
attention to this infectious agent as a potential
emerging wildlife disease and consideration
should be paid by regional veterinary and
epidemiologic vigilance services.
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Chromobacterium violaceum is a gram-
negative bacterium commonly isolated
from soil and water in tropical and
subtropical environments that has been
associated with rare, opportunistic infec-
tions in mammals, including humans
(Strong, 1944; Alves De Brito et al.,
2004). Although C. violaceum has been
characterized as a saprobe, it is also well
known for its ability to act as an infectious
agent (Groves et al., 1969; Kalter, 1989;

Dyer et al., 2000; Crosse et al., 2006).
Infection generally occurs through abra-
sions or by ingestion of contaminated
water or soil (Lee et al., 1999; Dyer et
al., 2000; De Siqueira et al., 2005; Crosse
et al., 2006). The disease is systemic, with
the development of septicemia, skin ul-
cers, and pulmonary and liver abscesses
(Alves De Brito et al., 2004); septic shock
and multiple organ failure commonly
result in death of infected individuals
(Groves et al., 1969; Lee et al., 1999;
Dyer et al., 2000; De Siqueira et al., 2005;
Crosse et al., 2006). The majority of
human cases reported have been associat-
ed with immunocompromised patients
(De Siqueira et al., 2005; Kim et al.,
2005; Martinez et al., 2000). This report
details the first documented case of
chromobacteriosis in a wild, free ranging
nonhuman primate, a neotropical howler
monkey (Alouatta palliata).

A living adult male A. palliata was
received for medical evaluation at the
Pathology Department of the School of
Veterinary Medicine at the National Uni-
versity of Costa Rica on January 25, 2004.
The individual had been found 1 day
before by National Wildlife Service offi-
cials on the upland section of Ballena
Marine National Park (9u099N, 83u449W),
on the country’s southern Pacific coast. At
the time of capture, the specimen was on
the ground, displayed ataxia, lack of
coordination, and signs of emaciation.
Due to its condition and low weight (6
kg), the animal was euthanatized with
sodium thiopental (Biochemie, GmbH.
Vienna, Austria) and a necropsy was
carried out immediately thereafter.
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FIGURE 1. Skin with necrotic ulcerative dermatitis of upper limb. Bar 5 3 cm.

FIGURE 2. Skin section showing (a) normal epithelium, (b) massive cellular infiltration, and (c) necrotic
ulcerative dermatitis. Bar 5 500 mm.
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Gross lesions observed during necropsy
revealed loss of epidermis and ulceration
with necrotic areas surrounded by a
yellowish substance in mouth, tail, and
palms and fingers of upper limbs (Fig. 1).
The liver had multiple focal white foci, 0.2
to 2 cm in diameter, which were sur-
rounded by red halos on the liver capsule
and in the parenchyma (Fig. 2). General-
ized enlargement of the lymph nodes was
observed as well. Other organs did not
have any obvious alterations or lesions.

Skin, liver, and lymphoid tissue samples

were fixed in 10% neutral buffered
formalin for histologic examination follow-
ing the standard procedures, which in-
cluded cutting sections at 3 mm and
staining with hematoxylin and eosin
(Aughey and Frye, 2001). During histo-
pathologic examination, severe, deep ul-
cerative dermatitis and necrosis in multi-
ple locations was observed. These were
characterized by massive neutrophil infil-
tration, and lesser numbers of macrophag-
es, plasma cells, and lymphocytes (Fig. 3).
Tissue granulation was observed on the

FIGURE 3. Liver showing diffuse foci of white spots surrounded by hyperemia. Bar 5 1 cm.
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deep edge of skin abrasions. Clusters of
gram-negative, coccoid-shaped bacteria,
telangiectasia, and focal necrotic areas
were observed on skin sections. In the
liver, white foci were evident between the
liver capsule and parenchyma. Neutrophil
infiltration formed microabscesses, which
were surrounded by hyperemia and mono-
nuclear cells. Several necrotic foci within
the portal space were also observed
(Fig. 4). Lymphatic tissue had an in-
creased number of mononuclear cells
compatible with hyperplasia.

Direct gram stain impressions from
liver samples confirmed the presence of
gram-negative cocobacilli. Liver samples
were inoculated in MacConkey and blood
agar plates for aerobic bacteriologic cul-
ture and incubated at 35 C for 24 hr. No
anaerobic cultures were performed.
Smooth and violet-pigmented, homoge-
neous colonies developed in pure culture
on both agars. These were subjected to
biochemical profiling with the API 20 NE
system (bioMérieux, Marcy l’Etoile,

France) and identified as C. violaceum
(1-1-5-2-5-5-4) with 99.3% accuracy.

The pathologic profile of the case here
described was congruent with previous
reports of infection by C. violaceum (Lee
et al., 1999; Dyer et al., 2000; Martinez et
al., 2000; Alves De Brito et al., 2004; Kim
et al. 2005), and based on the evidence
presented above we implicate this patho-
gen as the etiologic agent. Postmortem
overgrowth was ruled out, because the
necropsy was performed immediately af-
ter euthanasia. We could not ascertain the
source or mechanism of infection, al-
though infection by contact through skin
microabrasions with contaminated soil or
water in the natural environment is
suspected. Howler monkeys are nonstrict
arboricolous, as they have been reported
to come to the ground to tap ground-level
water resources and to swim across water
bodies (Kellen and Stouffer, 1989; Wain-
wright, 2002). To the best of our knowl-
edge, this is the first reported case of this
pathogen in a wild, free ranging nonhu-

FIGURE 4. Liver section showing necrotic area with massive infiltration of neutrophils. Bar 5 100 mm.
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man primate. The only previous reports
come from captive primates in zoos and
research laboratories, where affected in-
dividuals had hepatic abscess and skin
lesions similar to those described here
(Groves et al., 1969; McClure and Chang,
Kalter, 1989; Konegay et al. 1991).

Currently, there is no formal registry of
similar cases in Costa Rica. However,
residents from the vicinity of Ballena
Marine National Park have given informal
reports to park officials that describe other
wild mammals presenting external symp-
toms similar to those described here. It is
advisable that attention be given to this
infectious agent as a potential emerging
wildlife disease by local veterinary and
epidemiologic vigilance services, especial-
ly in areas where humans may come in
contact with infected animals.
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