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A Basset Hound dog was presented with anorexia, fever, diarrhea, signi	cant level of splenomegaly, and enlargement of
mesenteric and super	cial lymph nodes. Cytology of 	ne-needle-aspirationmaterial, obtained from popliteal lymph node, revealed
macrophageswith intracytoplasmic, nonstaining, slender, rod-like structures, indicative ofmycobacteria. Bacterial culture of lymph
node aspirated material produced a colony which by means of molecular techniques (PCR ampli	cation and hybridization of PCR
products) was subsequently identi	ed asMycobacterium avium. �is is the 	rst report of disseminatedM. avium infection in a dog
in Greece.

1. Introduction

�egenusMycobacterium contains various obligate or oppor-
tunistic microorganisms. �e latter are mostly members of
the Mycobacterium avium complex, acquired mainly from
environmental sources, for example, soil, water, dust, and
feed.M. avium complex strains can cause disease in humans
and in a wide range of animals, including dogs and cats,
mainly in immunocompromised individuals [1]. In general,
infections with M. avium complex strains are rare in dogs
[2], as these animals are considered less susceptible to
infections with these organisms in comparison to those with
M. tuberculosis [3]. Objective of this paper is the description
of a case of disseminated M. avium infection in a dog in
Greece. To the best of the authors’ knowledge, this is the 	rst
report of such infection in dogs in Greece.

2. Case Description

A 3.5-year-old, intactmale, Basset Hound-breed dogwas pre-
sented with a 10-day-long history of anorexia, fever, and diar-
rhea. �e administration of broad-spectrum antibiotics and

antidiarrheals resulted in transient improvement of appetite
and clinical signs. Nevertheless, the general health status of
the animal deteriorated and was presented for reexamination
two weeks later. During general clinical examination, weight
loss, fever (39.8∘C), pink mucous membranes, signi	cant
level of splenomegaly, and enlargement of mesenteric and
super	cial lymph nodes were recorded.

Hematological examination revealed increased leucocyte

count (27.000�L−1), predominantly neutrophils and mono-

cytes (4.000�L−1). Serum biochemistry revealed increased

activity of alanine transferase (254 IU L−1) and aspar-

tate aminotransferase (173 IU L−1). Cytology of 	ne-needle-
aspiration (FNA) material from popliteal lymph node
revealed increased number of in
ammatory cells (neu-
trophils,macrophages) but noLeishmania spp. amastigotes or
malignant lymphocytes were observed. Many macrophages
contained intracytoplasmic, nonstaining, slender, rod-like
structures, indicative of mycobacteria (Figure 1). Serology
(indirect 
uorescent antibody test) was negative for anti-
bodies against Leishmania spp. and Ehrlichia spp. Based
on these results leishmaniosis, lymphoma and ehrlichiosis
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Figure 1: Results of cytological examination of smears of material
from popliteal lymph node, collected with 	ne-needle-aspiration:
presence of macrophages with intracytoplasmic, nonstaining, slen-
der, rod-like structures, indicative ofmycobacteria (Di�Quick stain,
×400).

Figure 2: Results of ultrasound examination of the abdomen:
thickening of intestinal loops and enlargement of mesenteric lymph
nodes.

were excluded as di�erentials. Lymphadenitis secondary to
tuberculosis was suspected.

Ultrasonographic examination of the abdomen revealed
mild hepatomegaly, severe splenomegaly (approximately 5-
fold the normal size of the spleen), signi	cant thickness
of intestinal loops, and enlargement of mesenteric lymph
nodes (Figure 2). Ultrasonography of the thorax revealed no
abnormality.

Subsequently, blood samples and FNA material from
lymph nodes were submitted for additional laboratory tests
(direct smears stained with Ziehl-Neelsen stain, bacterial
culture and PCR from FNA material from popliteal lymph
node). On cytological examination, acid-fast intracytoplas-
mic bacilli presented as slender, purple-color rods were
observed (Figure 3). Bacteriological examination was carried
out at the GreekNational Reference Laboratory forMycobac-
teria. Bacterial culture was performed on Lowenstein-Jensen
medium enriched with glycerol, at 37∘C in 5% carbon dioxide
environment, for 4–6 weeks. Microorganisms were recorded
in two samples. A loopful of the colonies was suspended in
1mL of distilled water and DNA was extracted by sonication
for 15min, followed by heating to 100∘C for 15min. DNA
was partially puri	ed by centrifugation for 2min. Subse-
quently, 5 �L from the supernatant was used for molecular

Figure 3: Results of cytological examination of smears of material
from popliteal lymph node, collected with 	ne-needle-aspiration:
presence of acid-fast intracytoplasmic bacilli (Ziehl-Neelsen stain,
×400).

identi	cation by means of the GenoType Mycobacterium
CM/AS assay (Hain Lifescience, Nehren, Germany), which
was performed according to the manufacturer’s instructions.
�e process involved PCR ampli	cation, hybridization of
PCR products to probes bound to test strips, and detection
and interpretation of the results [4]. Finally, the isolates
were identi	ed as Mycobacterium avium spp. However, the
subspecies of isolated Mycobacterium avium could not be
identi	ed.

Based on the above, a diagnosis of disseminated infection
by M. avium was made. A�er 	nal diagnosis, the owner
elected euthanasia of the dog and refused necropsy and
additional laboratory tests.

3. Discussion

M. avium bacilli are ubiquitous and may remain viable in
the environment for over two years [5]. In dogs, infections
caused by M. avium have been reported sporadically [6]. In
Europe, previous cases of this disease have been reported in
Germany [4], Italy [2], andUnitedKingdom [7]. To the best of
the authors’ knowledge, this is the 	rst report of disseminated
M. avium infection in dogs in Greece.

Certain breeds of dogs, for example, Basset Hounds and
Miniature Schnauzers, seem to be at higher risk of infection
[8]. In general, it is thought that immunocompromised
animals are at higher risk of the disease.

Mycobacteria invade hosts through the respiratory or
the digestive system. �e source of infection is possibly the
animal’s environment, perhaps as the result of contamination
from infected birds [3]. Another possible source of infection
is contaminated chicken or porcine livers ingested by a�ected
animals [9, 10].

Clinical signs of canineM. avium complex infections are
nonspeci	c and, o�en, are associated with the disseminated
form of the disease with multiple organs involvement [7,
11]. In the present case, the prominent abdominal 	ndings
probably suggest infection by the oral route. Initial diagnosis
of the disease was based on cytological examination of lymph
node aspirated material. �e accuracy of this diagnostic
approach can be increased, if Ziehl-Neelsen stain is used
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[12]. Nevertheless, de	nitive diagnosis could only be reached
with bacteriological culture of such material and subsequent
bacterial identi	cation by molecular techniques [11].

M. avium is a con	rmed zoonotic pathogen, especially
in immunocompromised persons. �erefore, there is always
a risk for infection for the owners of a�ected animals
and prescription of treatment protocols should consider the
zoonotic risks before their instigation. Intestinal involvement,
as in the present case, can increase potential zoonotic risk due
to faecal excretion of the organism. �e latter may lead the
owner to decide euthanasia for his animal.

4. Concluding Remarks

M. avium infection in the dog may be presented as dissemi-
nated formwith nonspeci	c clinical signs and involvement of
intestinal tract, liver, spleen, and lymph nodes. Since speci	c
laboratory tests are needed for isolation and identi	cation
of the bacillus, the clinician should come in contact with
an appropriate laboratory for this purpose, if this disease is
suspected.
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