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First report of isolation of Nocardia otitidiscaviarum from hospital water
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Keywords: organism from hospital water, which represents the environmental resources as a source of risk
Nocardia for people especially the hospital environment. The isolate NR4 was subjected to identification by
Water resources conventional phenotypic tests such as resistance to lysozyme and molecular tests including genus-
Hospitals specific PCR for Nocardia based on partial /6S rDNA gene and sequencing analysis of 16S rDNA.
Molecular methods Our finding of 76S ¥DNA gene sequence of the studied strain were identical and showed 100%
16S rDNA similarties with those of Nocardia otitidiscaviarum.

1. Introduction

Nocardia species are Gram-positive, non-spore, filamentous,
branching, obligatory aerobic and relatively slow-growing
bacterialll. Nocardia otitidiscaviarum DSM43242 (N.
otitidiscaviarum) was first isolated as a novel species in 1924
from infected middle ear of guinea pig[2]. Nocardia species are
found worldwide, in soil and water. These organisms mainly enter
the human body via the inhalation, but sometimes infections are
caused by traumatic percutaneous inoculation, causing primary
cutaneous disease. Nocardia species are disseminated to many
organs, specially brain, through the blood circulation. This mainly
happens in immunocomprimised patients[3.4]. Reports indicate a
wide range of diseases which are caused by N. otitidiscaviarum
such as pulmonary infection in Spain, disseminated infection in the
USA, cutaneous infection in French and primary brain abscess in
Japanl(5-8].

The current report described that environmental isolate was
identified as N. otitidiscaviarum by a variety of phenotypic and
molecular tests.
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2. Materials and methods
2.1. Water sampling

The water sample was collected between November 2013 and
May 2014 from hospitals in the Isfahan Province. The strain (NR4)
isolated from the tap water in children department of specialized
chemotherapy hospital.

The hospital water had a temperature of 29 °C with 0.1 mg/L
chlorine residual, 412 mg/L total dissolved solids and 7.5 pH.

The water sample was processed according to described
methods[9]. In brief, each 1000 mL sample was transported at 4 °C
in our research laboratory and processed within 24 h and it was
filtered by using 45 um pore size cellulose nitrate filter (Sartorius
AG, Gottingen, Germany). The filter was rinsed and macerated in
3 mL sterile distilled water. Aliquots (0.1 mL) was transfered into
McClung media with paraffin and incubated at 28, 37 and 42 °C.

2.2. Microbiological analysis

Canyon staining of colony was confirmed as partial acid-fast
coco bacilli and filament, and those colonies were subcultured
on Sauton’s media to obtain a pure color for identification.
The Nocardia species isolated was subjected to identication by
conventional phenotypic tests, standard culture and biochemical
assay(1].
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2.3. Molecular analysis

For molecular identification, the chromosomal DNA was extracted
as described earlier with specific modification to facilitate the
cell wall lysis of Nocardial9]. For the Nocardia-specific PCR
amplification protocol targeting a 596-bp region, partial of the 16S
rDNA gene [genus-specific primers (NG1 and NG2)] was carried out
according to optimal PCR amplification condition recommended
by Laurent et al.[10].

The amplification and direct sequence analysis of 16S rDNA were
carried out as described previously[11]. The obtained sequence was
aligned manually with all exisiting sequence of rapidly growing
Nocardia retrieved from Genbank database and compared by
using Ribosomal Database Projectl12].

3. Results

N. otitidiscaviarum isolate, i.e., NR4 was identified in one
sample of the 75 hospital water samples. The isolate was recovered
on Sauton’s media after direct culture of water samples. Based on
phenotypic characteristics, the isolate was growing at 28, 37 and
42 °C, and had the white pigmentation, positive tests for resistance
to lysozyme and decomposition of xanthine and hypoxanthine,
but negative for tyrosine. The genus-specific PCR amplification
recommended by Laurent et al. reliably produced a 596-bp
amplification partial of the 716S rDNA gene [genus-specific primers
(NG1 and NG2)] of the genus, which was confirmed that the isolate
belonged to genus Nocardial10]. The 16S rDNA gene sequence of
the studied strain was identical and showed 100% similarities with
those of N. otitidiscaviarum. The relationship between our isolate
and N. otitidiscaviarum was supported by phylogentic tree of 16S
rDNA and the high bootstrap value obtained using the neighbor-
joinning method.

4. Discussion

Nocardia species are found worldwide, maintaining a
saprophytic existence in soil and water, these opportunistic
pathogenic bacteria cause infections in humans and animals[13,14].
It is important to specify the source of potentially pathogenic
Nocardia, as the management and the performance of
epidemiological control method must reverberate the natural
monastery and mode of transmition of Nocardia species
encountered, so that we can prevent deadly diseases such as brain
abscess in humans[14].

N. otitidiscaviarum was first isolated as a novel species in 1924
from infected middle ear of guinea pig. It is an aerobic, Gram-
positive, partial acid alcohol fast, nonmotile organism, which
optimally grows in at 28 °C and has white pigmentation, positive
tests for resistance to lysozyme and decomposition of xanthine
and hypoxanthine, but was negative for tyrosine. The organism
has uniqe 16S rDNA gene sequence and distinct fatty and mycolic
acid patterns(2]. Consistent with the phenotypic feature, the
molecular tests used in the current study provided an evidence that
the isolate NR4 belongs to genus Nocardia and shows the highest
similarities in term of 16S rDNA sequence to those of type strain of
N. otitidiscaviarum.

5. Conculsion

We isolated N. otitidiscaviarum from water hospital first,
because water plays a major role in the transmission of
microorganisms. And because of illness in the elderly are
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immunocompromised, their identification is important in water
resources, which in turn might be helpful in understanding of the
dynamic of transmission and infection in human.

Moreover, the molecular techniques are more sensitive, specific
and faster compared with phenotypic methods in the diagnosis
of Nocardia species. Therefore, in addition to genus-specific
primers (NG1 and NG2) for confirming and the application of a
more complicated molecular tests, 16S rDNA sequence showed
conclusive in accurate identification of the species isolated.
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