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Abstract

Background: In recent decades, because of increasing prevalence of immunocompromised disease, non-
tuberculous mycobacteria that have been known already as environmental bacteria presented as an important
pathogens. In this study, the prevalence of NTM in Isfahan city water samples was determined bydifferent
methods including culture methods with biochemical tests.

Materials and Methods: Eighty-five water samples were collected from different sources in Isfahan, Iran. The
mycobacterial isolates were identified by the growth characteristics, pigment production, semi-quantitative
catalase test, Tween 80 hydrolysis, arylsulfatase test (3 and 14 days), heat-stable catalase (pH 7, 68°C),
pyrazin amidase (4 and 7 days), urease, nitrate reduction test, and colony morphology.

Results: Chlorine concentrations of the samples ranged from 0 to 1.8 mg/l. Twenty-one culturable species
including M. fortuitum, 23.8% (5 cases); M.smegmatis, 14.3% (3 cases); M. chelonae like organisms, M. terrae
complex, M. gordonae and M. mucogenicum, 9.5% (2 cases for each species); M. avium complex, M.phlei, M.
xenopi, M. fallax, and M. flavescenc 4.8% (1 case for each species) were identified.

Conclusion: The results of this study showed the incidence of different species of NTM in this geographical
region in Iran. Studies show that the prevalence of immunocompromised disease is increasing in the
community and it needs different treatment management strategy; therefore, the results of this study can
be useful in this strategy.
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INTRODUCTION tuberculosis complex. In recent decades, because

of increase in the prevalence of diseases such as

Non-tuberculousmycobacteria (NTM) include all  acquired immunodeficiency syndrome (AIDS), misuses
of Mycobacteria species except Mycobacterium  of immunosuppressive drugs and corticosteroids,

the number of reports of NTM related disease are
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Lack of evidence on the transmission of NTM from

Copyright: © 2012 Bahram. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction
in any medium, provided the original author and source are credited.

How to cite this article: Bahram NE, Ensieh S, Shrareh M, Jamshid F, Hossein F, Ghasemian SH, et al. Isolation and phenotypic identification of non-tuberculous
mycobacteria existing in Isfahan different water samples. Adv Biomed Res 2012;1:18.

Advanced Biomedical Research | January - March 2012 | Vol 1 | Issue 1 1



azhars
Rectangle


Esfahani, et al.: Isolation and phenotypic identification of NTM

person to person may indicate that the environment
is an important source of NTM. Therefore, the
researcher focused on various potential and route of
transmission of NTM. Based on researches carried
out in complex water systems in huge buildings such
as hospitals, it seems that water is an important
source of Mycobacterial infections.? Infection has
been also reported after contact with water sources
such as warm water, natural water, and pools.67
Biofilm formation ability plays an important role
on of constancy of such hydrophobic organism,®*
therefore, watering pipes is a significant source of
humanetic pathogens by NTM and has taken public
health attention.? Recently, NTM have been isolated
from 75% of water cooling towers in hospitals of USA.
These bacteria are evaluated as important causes of
hospital infections.*

In comparison to other bacteria, Mycobacteria
show higher resistance pattern to common anti-
sepsis agents such as chlorine; therefore, they may
enter watering pipe.” Therefore, before treatment,
knowing about the number of these groups of
bacteria in environment and knowing predominant
species can be important in treatment strategies for
infections caused by NTM. Resistance to primary
antituberculosis medicines and causing diseases
similar to tuberculosis shows the necessity of
diagnosis of NTM species and diagnosis of probable
infection sources in order to prevent and control
diseases caused by these group of bacteria.!
Therefore, this study was done in order to achieve
prevalence of this group of bacteria in drinking and
environmental water samples in Isfahan by using
specific and complex phenotypic methods.

MATERIALS AND METHODS

This study was a descriptive analysis study which was
done from winter 2009 up to winter 2011. A total of
85 water samples were gathered from swimming pools
(n=17) dentistry units (n=9), hemodialysis water (n=7)
offices water coolers (n=10), drinking tap water (n=12),
undrinkable tap water (n=12), different mineral
waters for sale (n=7), fountains and city pools (n=10),
river ((n=6), and drinking water with temperature
near to boiling point (n=5).

Two samples (one for biochemical test and one for
microbiological tests) were taken in Erlenmeyer flasks
contained sodium thiosulfate using the grab sampling
method (samples were taken at specified points in time
and place and with known volume). The temperature,
pH, and total chlorine content (using DPD method,
Amcor kit) were measured and recorded for each
sample." 500 mL of the samples were put under the

expose at 0.05% cetylpridinium chloride and filtered
by 0.45 pm filter."%'V Then filters were transferred
directly onto 7H10 Middle Brook solid media, included
15% OADC (Oleic acid, Albumin, Dextrose, Catalase).
The plates were examined once a week for 8 weeks.
When the colonies appeared, they were subjected to
acid-fast staining and acid-fast positive colonies were
transferred to Lowenstein-Jensen (LJ) slant media
and incubated at 37°C for 8 weeks.

The mycobacterial isolates were identified by the
growth characteristics, including growth at 25°C,
37°C and 42°C, pigment production, semi-quantitative
catalase test, Tween 80 hydrolysis, arylsulfatase
test (3 and 14 days), heat-stable catalase (pH 7,
68°C), pyrazin amidase (4 and 7 days), urease,
nitrate reduction test, and colony morphology.
The phenotypic identification tests were repeated
whenever mycobacteria identification was doubtful.
Reference strains of M. smegmatis (PTCC 1307) and
M. fortuitum (ATCC 6841) were used as a control
species in all steps of this study.">!?

RESULTS

The pH range in an investigated samples was 7-8 and
the heat temperature range was 23-24°C Chlorine
concentrations of the samples ranged from 0 to
1.8 mg/L. Sources of samples, percentage of positive
samples, and NTM species isolated that are found in

Table 1: Parameters related to investigated water samples and
identified non-tuberculous mycobacteria species

Mycobacteria species pH Cl (mg/l) T °c Sample source
m

M. gordonae 7.5 0 23 Undrinkable tap water
M. avium complex 7.6 0 20  Undrinkable tap water
M. chelonaelike 7.2 1.8 29 Swimming pool
organism

M. smegmatis 7.7 0.5 22  Drinkable tap water
M. phlei 7.2 1.8 29  Swimming pool

M. xenopi 7.6 0 20 Fountains water

M. mucogenicum 7.7 0.5 22 Drinkable tap water
M. smegmatis 7.4 0.2 8  Water cooler

M. fallax 7.7 0.5 22 Drinkable tap water
M. smegmatis 7.4 0.5 25  Dentistry unit water
M. mucogenicum 7.6 0 20  Fountains water

M. terrae complex 8.0 0.2 27  Undrinkable water

M. fortuitum 7.5 0 7 Coolerwater

M. terrae complex 7.4 0 25 Undrinkable tap water
M. fortuitum 7.8 0 20 Undrinkable tap water
M. gordonae 7.7 0.5 22 Drinkable water

M. flavescens 7.6 0 6  Coolerwater

M. fortuitum 7.5 0 Coolerwater

M. fortuitum 7.6 0 8  Coolerwater

M. fortuitum 7.1 0 18 Undrinkable tap water
M. chelonaelike 7.4 0.2 22 Dentistry unit water
organism
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Table 3: Percentage of non-tuberculous mycobacteria species
isolated from isfahan different water sources

Water Source Samples Positive Mycobacterium
percentage samples species
percentage
Drinkable tap 14.1 33.3 M. gordonae,
water M. fallax,
M. mucogenicum,
M. smegmatis
Undrinkable 14.1 50 M. terrae complex,
tap water M. avium complex,
M. gordonae,
M. fortuitum
Fountains 11.8 20 M. Xenopi,
water M. mucogenicum
Water cooler 11.8 50 M. fortuitum,
M. flavescens,
M. smegmatis
Dentistry water 10.6 22.2 M. Chelonaelike
organism,
M. megmatis
Pools water 8.2 28.6 M. chelonaelike
organism, M. phlei
Hemodyalise 8.2 0 -
water
Mineral water 8.2 0 -
River water 7.1 0 N
Water boiler 5.9 0 -
€
M. phlei
5 m M. chelonae like
49 M. flavescens
3 = M. xenopi
5 = M. avium complex
= M.fortuitum
9 M. terrae complex
0 - W M. smegmatis
4{&& 4@@‘ g‘\"’b\&’ 030" o@“" Q°<>\" ® M. mucogenicum
<
\q[@q \J?Q s & q\,’b«?} & é\z@\ u M. fallax
;\\3{530 i@é}) & e d ® M. gordonae
S S

Chart 1: Prevalence of Non-tuberculousmycobacteria species in
water samples

water samples are summarized in Table 1.

21 mycobacteria were isolated and identified by
growth characteristics and conventional biochemical
tests [Table 2]. Mycobacterium fortuitum (5/23.8%),
M. smegmatis (3/14.3%), M. chelonae like, M. terrae
complex, M. gordonae and M. mucogenicum (2/9.5%),
M. avium complex, M. phlei, M.xenopi, M. fallaxand
M. flavescenc 4.8% (1 case for each species) were
identified. M. fortuitum was isolated from 60% of
samples under temperature 10°C percentage of
Non-tuberculous mycobacteria species isolated from
isfahan different water sources was shown in Table 3.

DISCUSSION

NTM are widely distributed in the environment, soil,
water, and other natural reservoirs. In recent years,
NTM have emerged as a major cause of opportunistic
infections. Therefore, it is necessary to perform a
risk analysis and identify various species existing in
the environment. This will help understanding NTM
incidence and also making aware clinician. pH, total
chlorine, and water temperature of samples showed
that mycobacteria can be found in different sources of
drinkable and undrinkable water [Table 1]. The vast
existence of environmental Mycobacteria in different
parts of the city and existence of these bacteria at
different Cl concentrations (0-1.8 mg/L) and different
heat temperatures>® shows that these factors do not
affect the consistency of microorganism.

In this study, it was shown that in swimming pools
with high Cl concentrated up to 1.8 mg/L and also in
underground and surface water resources in which
the Cl concentration is zero, the organisms are still
present. Most of the Mycobacteria are isolated from
undrinkable water with low Cl concentration. These
findings indicate that the free Cl decreases the level
of Mycobacteria contamination in drinkable water
samples. However, it is not removing NTM completely
from these sources.?%

Vast temperature changes were seen in samples which
contained Mycobacteria (6-29°C) and some species
were present in special temperature ranges. For
example, M. fortuitum was detected in 60% of samples
with temperature under 10°C. The presences of NTM
in different ranges of temperatures of were studied
in some researches.>'%1% Covert and Rodgers also
showed that 54% of cool and frozen water and 35% of
other drinking water consist of NTM.""

Our results are comparable with Chang and Chiao
(2002). They isolated acid fast bacilli from 38.7% of
hospitals tap water samples in which, NTM species
were presented in 20.4% of samples.® Chen et al. also
studied water samples in different parts of hospital
drinking tap water and reported the prevalence of
50% NTM in drinking water samples. Lavania
investigated the existence of NTM in 62 drinking
water and 31 spring water samples and reported
the frequency of NTM as 20.69% and 19.35%,
respectively.?” Special attention should be paid on
hemodialyze devices and equipments, because there
is contamination in city tap water and disapparition
of Mycobacteria from mineral water and hemodialyze
water needs high homogenized level of water.

Swimming pools and dentistry units contamination
by NTM is important, especially when used by people
with a weak immune system. Thus, it is necessary to
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obey medical rules or present special facilities for this
kind of people in medical or other general centers.

In addition to above points, it should be considered
although isolated mycobacteria species are
predictable by biochemical tests, some phenotypic
mycobacteria species have overlapping and cause
doubt in diagnosis.?'24 Although biochemical and
phenotypic tests are still the most available facility
for identifying species level in most of microbiology
laboratories, our experiment show that the results of
some of the biochemical tests are variable and using
a large number of colonies and changes in amount
of bacterial population will affect the biochemical
reaction.
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