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Abstract: The present study was conducted to determine the frequency of NTM by
application of PCR-based Restriction Fragment Length Polymorphism { PCR-RFLFP) among
suspected tuberculosis patients. In total 150 clinical isolates from patients referred to TB
reference laboratory were screened. Culture and biochemical tests were performed. The
PCE-RFLFP method based on amplification of a 439 bp fragment of fisp gene involving genus
specific primers was performed and the PCR products were digested with Hae S and
Bsi EA restriction enzymes. Of total isolates tested, 100 isolates were culture positive
(66.6%). Eighty out of 88 isolates that were subjected to RFLP, showed the identical
restriction patterns similar to Myeobacterium tuberculosis (90.9%). Eight clinical 1solates
(9.1%) showed ditferent restriction patterns, six isolates identified as Mvycobacterium
intracellularae and two isolates were Mveobacterium gordonae 1. In conclusion, RFLP as
a fast, cheap and accurate technigue is a valid alternative for phenotypic identification of
pathogenic and potentially pathogenic mycobacteria in the routine laboratory.
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INTRODUCTION

The genus Myvcobacteriium comprises more than 90 species that include pathogenic or potentially
pathogenic species both for humans and animals, Among them the most important pathogens are the
member of Mycobacterivum ruberculosis complex and Mycobacterium leprae (Frieden et al., 2003).
Other members of the genus, however are usually saprophytes but can be opportunistic and are known
as atypical mycobacteria or Non-Tuberculous Mycobacteria (NTM) (Ferdinand er al., 2004). While
M. mberculosis the causative agent of tuberculosis in man, 1s transmitted through respiratory droplet
inhalation, the NTM are thought to be acquired from the environmental sources such as soil or water
and are often referred to as environmental mycobacteria (Jarzembowski and Young, 2008). NTM have
been recognized since late in the 19th century but only since the 19305 have they been well recognized
as a cause of human disease (Ferdinand er af., 2004).

Betore the AIDS epidemics, disease caused by NTM was quite rare and was restricted to
pulmonary, cervical lvmph nodes, skin and rarely was disseminated (Ferdinand er al., 2004), By
emergence of AIDS epidemic. the picture of NTM disease was changed. Although the most
predominant Mycobacterium isolated from AIDS patients is M. ruberculosis, however, NTM species
such as M. avium complex (MAC) are frequently cause disease in AIDS patients (Hernandez er al.,
1999), MAC infection in such cases could possibly occurs via the lungs as respiratory pathogen and
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may cause pulmonary fibrosis or cavity lung disease (Falkinham [II, 1996). The infection could affect.
gastrointestinal tract as well (Frieden er al., 2003). Therefore due to increased morbidity and mortality
which is associated with NTM infections and since there are a few clinical and radiological differential
findings between NTM infections and tuberculosis, the precise and rapid diagnostic tests are needed
for differentiation of NTM from M. ruberculosis and Identify NTM members to species level
(Johansen, 2006). The distinction between species 1s important in view of epidemiological implications
and patient’s treatment management.

The traditional diagnosis of mycobacteria based on culture and biochemical identification tests,
despite still being gold standard, are time consuming (Mokaddas and Ahmad, 2007). Molecular
techniques are rapid, however these could accelerate the laboratory diagnosis of mycobacterial infection
only when they combined with cultivation (Cheng er al., 2005). In recent years, PCR based
fingerprinting methods have been used for differenniation of NTM from M. iuberculosis complex and
to identify NTM at the species level targeting many different genes (Mokaddas and Ahmad, 2007;
Cheng er al., 2005, Prammananan er af., 2005: Chang er al., 2002). The effort of Telenti er al. {1993)
tor designing a PCR based molecular typing method for differentiation of NTM to the species level
15 one of the most comprehensive technique which was based on amplification of the gene coding for
the hsp6s, followed by restriction enzyme analysis. The technique was proved to be able to
differentiate the mycobacteria to species level based on their developed algorithm. The present study
was undertaken with the aim of investigation of occurrence of NTM among patients refer to TB
reference laboratory of Khuzestan Province, where there was no previous report on the isolation of
these mycobacteria due to the lack of conventional identification procedures.

MATERIALS AND METHODS

A total of 150 samples were screened in this study for presence of NTM. The samples were
obtained from patients referred to tuberculosis reference laboratory, PHLS of Khuzestan Province from
June 2007 to March 2008, The proposal of this study was approved by human ethics committee at
the university and the relevant authorities and we have had the committee’s permission for access to
patient demographic records. Besides, in spite of the culture was part of the essential diagnostic
procedure for patients, informed consent has been taken from each referred patient. The samples were
comprised of 84 sputum ( 56%), 52 urine (34.6%) and 14 others (bronchoalveolar lavage fluid, biopsy
and gastric juice) (9.3%). The patuents were 46 males and 54 females and their age ranged from 10 to
75 years with a mean of 36,24,

The samples were grown on Lowenstein Jensen (L) medium after initial decontamination and
were kept at 37°C for 4-6 weeks. The isolated organisms were identified according to the standard
biochemical identification tests including niacin accumulation, growth in L] media containing either
thiophen-carboxylic acid hydrazide (TCH), or ciprofloxacine; growth at 42 and 44°C; pigment
production in light and dark, aryl sulphatase activity, catalase, nitrate reduction, hydrolysis of
tween 80 (Winn et al,, 2007).

Template DNA was extracted from cultures by using the simple boiling method as previously
described by Hosek et al. (2006). In brief, a few colonies grown on LI medium were suspended in 0.5
mL deionized distlled water and was heated in a 100°C water bath for 15 min with subsequent
centrifugation at 12000 rpm for 15 min. The supernatant was then used for amplification.

A 439 bp region of the 65 kDa fisp gene (Shinnick, 1987) was amplified with forward
primer Tbll (5-ACCAACGATOGOTOTGTCCAT- 3') and reverse primer Th12 (3-CTTGTCGAA
CCGCATACCCT- 3') described by Telenti er al. (1993). The composition of PCR mixture was
50 mM KCI1, 10 mM HC1 (pH 8.3), 44 mM MgCl,, 200 mM dNTPs, 0.5 uM of each primer,
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2 Uof Tag polymerase and 5 pL of DNA template in a final volume of 50 pL. All the reagents were
purchased from Cinnagen Company, Tehran, Iran. The standard mycobacterial strains were obtained
from Institute Pasteur, Iran and a non-mycobacterial strain was used as negative control.

The PCR conditions were initial denaturation of 95°C for | min followed by 35 cycles of 94°C
for 1 min, 60°C for 1 min and 72°C for 1 min and then a final extension at 72°C for 10 min using a
thermocycler (Techgene, UK). The PCR products were analyzed on 1% agarose gel. The gels were then
stained with ethidivm bromide and photographed.

The restriction enzymes BsrEIl and Haelll (Fermentas, Germany) were used for the restriction
fragment analysis of PCR products, as previously described by Telenti er all (1993). Briefly, the
amplicon was aliguoted into two tubes and digested with restriction endonucleases. Each digestion
reaction mixture consisted of 10 uL of PCR product, 5 U of enzyme, 2.5 uLL of enzyme corresponding
buftfer and water to a final volume of 25 pL. BstEIl and Haelll digestion were performed at 60 and
37°C, respectively for 60 min. The products were then separated on 2% agarose gel for REA analysis.
The fragments were visualized by ethidium bromide staining and UV light. Gels were photographed.
the digestion bands were measured, The base pair size of each DNA fragment was determined by
comparison with the molecular marker.

RESULTS

In present study we analyzed the prevalence of the NTM species in patients reterred to TB
reference laboratory. The results from acid fast microscopy revealed that 37.3% of the smears were
positive. The most prevalent smear positivity according to number of samples tested was seen in sputa
(41 and 73.2%) which was comprised the majority of samples. Figure 1 represents the distribution of
smear and culture positivity among the tested samples.

Out of 150 specimens subjected to culture during the study period, 90 (60%) were culture
positive. Of these, two were contaminated and produced no visible band in amplification, so these were
excluded from the study and the 88 rest were subjected to restriction analysis in the next step. Besides
for comparing the conventional identification tests with molecular technigue, the culture positives were
identified by these tests and accordingly all 80 isolates (99.9% ) were found to be M. tuberculosis on
the basis of identification tests.

Based on the obtained results, 80 out of 88 clinical isolates (90.9%) subjected to PRA, showed
the identical restriction patterns similar to M. ruberculosis reference strains of MTB H37Rv, equal to
160/145/72 bp fragments for Hae 11 and 250 /120082 bp fragments for Bst E1L digests (Table 1), The
remaining eight isolates were identified as NTM and comprised of six isolates with restriction pattern

B0

B smeart
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Positive samples (%)
=
T

Sputum Urine Gastric juoce Biopsy  Lavage
Sample type

Fig. 1: Dhstnbution of positive smear and culture 1in relation to type of samples tested
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Fig. 2: Representative agarose gel of RFLP profiles for NTM isolates after digestion of PCR. products
with Hae 11 (lanes 7-12) and Bsr Ell (lanes 1-6) restriction enzymes. M: DNA size marker;
Lanes 1-5( Hae 1 155/140/60 bpland 7-11 (Bsr EII 245/125/100 bp ): M. intracellularae

1solates; lanes 6 (Hae W1 235/115 bp) and 12 (Bsr EII 125/80 bp): M. gordonae 1 isolate,
“*hp: Base pair

Table 1: Results from endonuclease restriction digest according 1o used algorithm

Restriction endonuclease digested bonds (bp)

Identified Mveobacierinm (Ko.) Har El Hae 11
M. tuberculosis H3TRv (1) 2450120080 | GO 14070
M. ruberculosis clinical strains (B 2451200780 L0 10T
M. intracellularae (6) 2451 25/100) | 55/ 1460
M. gordonae 1(2) | 255 R0 235115

Table 2: Isolated mycobacteria on the basis of clinical samples

Type of ample [dentified mycobacteria MNo. (%)
Sputuim M. rebecculosiy GE (7727
M. imtracellifarae 4 (4.54)
Urine M. tubecculosis 29,09
M. fetracellularge 2(2.27
M. gordonae | 2(2.27)
Others M. rebereulosis 4 (4 54)
Total B8 (99.98)

compatible to M. intracellularae and two isolates, showed restriction pattern equal to that reported
tor M. gordonae 1 (Fig. 2). Theretore, combining L] medium culture and RFLP, 9.1% of the 1solates
were determined to be NTM.

The distribution of 1solated mycobacteria in relation to original sample 15 presented in Table 2.
While the rate of isolated NTM in sputum in total number of M. tuberculosis isolates was about 6%,
in the urine samples the isolated NTM was consisted of half of the i1solates recovered from urine. The
majority of MTB isolates and all the NTMs were belonged to patients in age group of 41-60) years,
No NTM was isolated from other minority samples included in present study.

DISCUSSION

The incidence of NTM infections has nisen dramatically over the past decade, mainly due to
increased in HIV infection. The isolation rate of NTM appears to vary considerably in different parts
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of the world. No doubt, differences in transport of specimens and technique used are partly
responsible but, obviously, there are variations in the prevalence of NTM. Besides, the predominant
type of NTM also varies in different areas.

Distnction between tuberculosis and NTM disease based on chimical findings 1s very difficult,
Conventional AFB staining and conventional culture alone are unable to differentiate M. tuberculosis
from NTM strains {Koh er al.. 2005) and combining of these with biochemical tests require three to
six weeks to complete (Chimara er al., 2008).

In recent years, DNA based techniques have greatly facilitated identifying the species of NTM
1solates. Among them, PCRE- restriction enzyme analysis based on hsp 635 is a rapid and reliable method
with broad application for identification of mycobacteria (Da Silva er al., 2001; Park er al., 2006;
Martin ef al., 2007; Ryoo et al., 2008).

In present study the prevalence of NTM in samples obtained from suspect tuberculosis patients
was 9.1%, This prevalence was reported 13-25% in a study conducted in Czech Republic screening
the isolates from 1999 o 2004, with M. aviem complex as the most frequent NTM isolate
(Polanecky et al., 2006). In study of Bannalikar and Verma (2006) the isolation of 22 mycobacteria
were reported from 30 samples, of which three samples were identified as M. avium and the rest were
M. tuberculosis. Naderi et al. (2006) were reported the prevalence of NTM in Iran Southeast as 33.3%.
The rate of NTM in their study was higher than our study, probably due to the reason that their study
was undertaken in a part of Iran with one of the highest rate of tuberculosis and other mycobacterial
diseases.

From total samples under investigation in this study 60 samples (40% ) were negative and failed
to grow on LJ culture media and had a negative smear for AFB. Despite the advantages of PCR-RFLP
technique, the only disadvantage of that is the failure of its application to sputa directly. Besides, as
other investigators proposed, NTM might have failed to grow well on solid culture media and they
grow better 1n higuid media (Kim er al., 2008). These imvestigators have suggested to use duplex
PCR- based method to complement traditional mycobacterial culture on solid media. Based on their
explanation, we may have missed more NTM in this study, since liquid culture media are not routinely
used in our TH center.

In this study, two contaminated isolates were not amplified with primers used. The reasons for
lack of amplification were not identified, but the presence of PCR inhibitors could not be ruled out.
Apart from these i1solates failed to amplification, concordant results of RFLP and biochemical
identification were obtained in all M. tuberculosis isolates compared to reference strain. Actually the
technique was proved to be highly reliable for rapid identification of M. ruberculosis from culture and
eliminates more weeks delay to have the results of biochemical tests. The earlier study showed that
there was minor variation in M. ruberculosis strains using RFLP solely to evaluate the efficacy of
technique for identification of M. ruberculosis isolates in various clinical samples {Khosravi and
Hashemi, 2007),

None of our samples in this study was obtained from HIV positive patients according to the
information recorded in TB centre archive. Since, NTM infections are predominant in AIDS patients
as reported by Sampaio er al, (2001), Ferreira er al, (2002), Kang-Birken and Prichard (2006) and
Nunes er al, (2008), This may explain the low rate isolation of these mycobacteria in present study,

In conclusion, RELP is a valid alternative for phenotypic identification in the routine laboratory.
It 1s fast, cheap and accurate for identification of pathogenic and potentially pathogenic mycobacteria.
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