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INTRODUCTION

Non-tuberculous mycobacteria (NTM) are found in
the environment and are opportunistic pathogens.
Mycobacterium intracellulare is an NTM that can
cause disease in immunosuppressed but also in non-
immunosuppressed humans and non-domestic mam-
mals, non-human primates and exotic hoofstock. In
non-immunosuppressed persons, the manifestation
of NTM infection can be severe pulmonary disease.
Recent studies indicate that NTM pulmonary disease
in the USA occurs more frequently than tuberculosis
(Winthrop et al. 2010). In Queensland, Australia, it is
a notifiable condition (Thomson 2010). An increase in
the number of referred NTM has also been noted in
the Netherlands (van Ingen et al. 2010). M. intracel-
lulare is readily aerosolized from aqueous suspen-
sion and enters the alveoli of the lung and is thus a
threat to people working in a water-rich environ-
ment. M. intracellulare has been recovered from

drinking water, household plumbing and hospitals
(Falkinham 2003). NTM are thought to have em -
erged as pathogens with important environmental
and public health implications (Winthrop et al. 2011).
In many aquariums, animal caretakers clean the
facility with a high-pressure water hose, thus creat-
ing aerosols: in the case reported here, a sprinkler
system was used 4 times a day to increase the rela-
tive humidity in the enclosure. In such instances,
then, the presence of M. intracellulare-shedding rep-
tiles presents a threat to human health. However, to
date there have been no studies on the shedding
of mycobacteria in a captive environment. Indeed,
there has been very little research on NMT in croco-
dilian species at all (Ariel et al. 1997). According to
Huchzermeyer (1997), mycobacteriosis is extremely
rare in crocodiles and is therefore no threat to
humans consuming the meat of farmed or wild croc-
odilians. M. szulgai has been reported in freshwater
crocodiles Crocodylus johnstoni in captivity (Roh et

© Inter-Research 2013 · www.int-res.com*Email: info@kikdierenarts.nl

NOTE

Disseminated Mycobacterium intracellulare infection
in a broad-snouted caiman Caiman latirostris

Marja J. L. Kik*

1Utrecht University, Faculty of Veterinary Medicine, Pathobiology, Yalelaan 1, 3584 CL, Utrecht, The Netherlands
2Veterinarian specialist for reptiles and amphibians, Melissegaarde 16, 3436 HZ, Nieuwegein, The Netherlands

ABSTRACT: A 10 yr old broad-snouted caiman Caiman latirostris from a small Dutch animal park
was presented with long-term variable periods of anorexia and weight loss. Blood chemistry
showed slightly elevated uric acid levels and low ionised calcium concentration. Ultrasonograph-
ical thickening of the intestinal wall in the region of the duodenum was evident. Pathological
changes were a thickening of the wall of 90% of the small intestines, enlarged spleen with multi-
focal white foci and an enlarged light-brown liver. Histopathological lesions consisted of dissemi-
nated granulomas in the intestinal wall, the liver and the spleen. Multinucleated giant cells and
epitheloid macrophages were abundant. Ziehl-Neelsen staining showed numerous intralesional
acid-fast bacteria. Polymerase chain reaction for Mycobacterium intracellulare was  positive.

KEY WORDS:  Mycobacteriosis · Caiman · Mycobacterium intracellulare · Caiman latirostris ·
Broad-snouted caiman

Resale or republication not permitted without written consent of the publisher



Dis Aquat Org 107: 83–86, 2013

al. 2010). Different NMT have been described in
many other species of reptiles, but these were mostly
M. marinum, M. chelonae, M. fortuitum, M. smegma-
tis or M phlei, M. marinum being by far the most
reported NTM in reptiles (Huchzermeyer 1997).

The present report describes a case of dissemi-
nated Myco bacterium intracellulare in a broad-
snouted caiman Caiman latirostris in a small Dutch
animal park.

METHODS AND RESULTS

The animal was housed with another adult female
caiman of approximately the same age in a large
exhibit with both a dry land and a water component.
The environmental temperature was be tween 26 and
28°C. The animals were fed a diet consisting of fish
and adult rats. Both animals were imported to Europe
from Argentina as juvenile farm-bred animals; they
moved to this park 4 yr later. The 10 yr old male
broad-snouted caiman had a chronic history (>1 yr)
of variable periods of anorexia and weight loss. On
clinical examination, the animal was emaciated: he
was 1.7 m long and weighed 11 kg; the mucosal
membranes of the mouth were white. The haemat-
ocrit value was 10% (22 to 25%). The animal resisted
deep palpation in the area just caudal to the last rib.
Blood chemistry revealed a slightly elevated uric acid
level, 4.7 mg dl−1 plasma (3.2 to 4.3 mg dl−1), and low
ionized calcium concentration of 1.21 mmol l−1

plasma (1.47 mmol l−1 plasma). Ultrasonographical
examination showed a thickened wall of part of the
small intestine (1.5 cm); the lumen was practically
obliterated. Based on all examinations and the very
poor condition of the animal, the owners decided not
to surgically explore the intestine but to have the ani-
mal euthanized.

On gross pathology, based on muscle development
and lack of fat storage, the animal was cachectic,
there was clear fluid in the coelomic cavity (1 l),
>90% of the small intestine had a thickened wall
(Fig. 1), the content was hemorrhagic, the spleen was
enlarged with multifocal white foci, and the liver was
enlarged and pale brown. The lungs were oedem -
atous. The pericardium contained clear fluid (10 ml).
Tissue samples from the small intestine, spleen, lung,
liver and kidneys were fixed in 4% phosphate-
buffered formalin, embedded in paraffin, cut into
4 µm sections and stained with hematoxylin and
eosin (H&E) and Ziehl-Neelsen staining. Duplicate
samples of each of these tissues were stored at −80°C
for further evaluation.

Histopathologic lesions consisted of disseminated
granulomas throughout the intestinal wall, liver
and spleen. The centres of the granulomas were
composed of necrosis surrounded by multinucle-
ated giant cells and epitheloid macrophages. (Fig. 2)
Ziehl-Neelsen staining showed numerous intra -
lesional acid-fast bacteria (Fig. 3). The lungs showed
interstitial lymphocytic infiltrations. Urate stasis was
present in the renal tubules.

Tissue samples were decontaminated according to
the method described by Beerwerth (1967) and cul -
tivated on modified Lowenstein-Jensen medium
 supplemented with 4 mg ml−1 pyruvate (Jørgensen
1982). The first colonies were isolated after 3 wk of
incubation.

84

Fig. 1. Caiman latirostris. The jejunum of the caiman.
The intestinal wall is thickened; the lumen is practically 

obliterated (arrows)

Fig. 2. Jejunum of the caiman with typical central necrosis
surrounded by multinucleated giant cells ( arrows) and epi-

theloid macrophages. H&E staining. Scale bar = 200 µm
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Individual colonies were taken and transferred to
fresh slants for further culture. Incubation was con-
tinued for a total of 6 wk.

For identification of the cultures, a PCR in combi-
nation with a reverse cross blot hybridization assay
(Kox et al. 1995) and a 16S sequence analysis were
performed. DNA was extracted by boiling for 10 min.

Part of the DNA-encoding 16S rRNA was amplified
using primers p90AFBio (5’-TTC TTG AAG GGT
GTT CGG GGC CGT CG-3’) and p90rev (5’-TCT
TTG GCG TCG GTC TTG CCT TCG CC-3’). Analysis
of the PCR product was performed using the Myco -
bacterium intracellulare specific probe, pInt7R 169-
147 (5’-CAC CAA AAG ACA TGC GTC TAA-3’).
PCR products obtained with all isolates reacted with
this probe, thereby identifying these isolates as M.
intracellulare. Also, a 500 bp 16S rDNA fragment
was amplified and subsequently sequenced using
the MicroSEQ® 500 16S rDNA Bacterial Identifica-
tion System (Applied Biosystems) and an ABI 3130
Genetic Analyzer (Applied Biosystems) according to
the manufacturer’s instructions. The obtained se -
quences were compared with the NCBI database
(www.ncbi.nlm.nih.gov) using BLASTN. On the
basis of this comparison, the isolates were identified
as M. intracellulare.

DISCUSSION

This animal may have been immunocompromised
because of environmental temperatures that were too
low during winter a year before the onset of clinical
signs. It is possible that the animal was shedding the

bacteria into its environment and that staff working
there were exposed to the organisms via water con -
tact through aerosolization and inhalation and, to a
lesser extent, ingestion while in the water. Hygienic
measures for the staff, as advised by the Central Vet-
erinary Institute, Lelystad, the Netherlands, consisted
of showering after diving. Based on the risk of aero -
solization of water contaminated with Mycobacterium
intracellulare, higher standards of staff protection are
warranted. As reported, in the USA, pulmonary NMT
disease probably outnumbers cases with M. tubercu-
losis (Winthrop et al. 2010). NTM, and more specifi-
cally M. intracellulare, thrive in humid, warm enclo-
sures, such as the one in which this caiman was
housed. As considered appropriate in immersion, nat-
uralistic exhibits in zoos and animal parks, visitors
walk through the enclosure of the animals and may be
exposed to aerosolized M. intracellulare (Falkinham
2011). Therefore, measures should be taken to mini-
mize the risk of exposure to this and other types of
mycobacteria for the staff and for visiting persons. For
example, the enclosure should be cleaned with water
with a temperature higher than 60°C. Sprinkler sys-
tems that may create aerosols and high-pressure wa-
ter hoses should not be used (Falkinham 2003, Thom-
son 2010). So far, the female caiman and the fish in the
aquarium seem healthy.
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