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Abstract 
Introduction: Tuberculosis is caused by infection with Mycobacterium tu-
berculosis. Looking at the evolution of the bacterium gene due to mutation is 
crucial to identify species circulating among patients in an area. WHO specu-
lated that tuberculosis is caused by M. tuberculosis (MTB), but identification 
of the strains of MTB circulating in a particular area is important for the 
management of MTB and to identify pulmonary infections caused by non- 
tuberculosis mycobacterium. Contact tracing of drug resistant MTB in circu-
lation in an area is also an important procedure of MTB therapeutic choice. 
Aim: This study aimed to isolate and identify Mycobacterium species circu-
lating in Bayelsa State, Nigeria. Materials and Methods: A total of 102 spu-
tum samples collected from MTB patients were cultured in Lowenstein Jen-
sen (LJ) solid media. Isolates on LJ media were confirmed using Zeihl Nel-
seen staining method for AFB and Standard Diagnosis Bioline TB Ag MPT64 
Rapid test kit. The 16s rRNA gene amplification, agarose gel electrophoresis, 
and gene sequencing were conducted. Phylogenic analysis and evolutional 
distances of the strains are computed using the Juke-cantor method. Result: 
Out of 102 sputum samples examined 15 (14.7%) had growth of Mycobacte-
rium species (AFB positive). The extracted DNA of MTB amplified on aga-
rose gel electrophoresis aligned horizontally at lanes 1 - 15 showing 16S gene 
band (1500 bp). Two 2 (2.0%) are non-tuberculosis Mycobacteria species, 
while 13 (12.7%) were M. tuberculosis. The non-tuberculosis Mycobacterium 
species isolated are Mycobacteriode abscesses and Mycobacterium kansassii 
strain FDAARGOS 1534. The tuberculosis strains are Mycobacterium tuber-
culosis MG003 and R2092 but the predominant strain was MG003. The de-
gree of the genetic evolution of the non-MTB Mycobacterium kansassii strain 

How to cite this paper: Amala, S.E., Silas, G., 
Ollor, A.O. and Agi, V.N. (2023) Characteri-
zation of Mycobacterium Species Circulat-
ing among Tuberculosis Patients in Bayelsa 
State, Nigeria. Journal of Tuberculosis Re-
search, 11, 95-108. 
https://doi.org/10.4236/jtr.2023.113010 
 
Received: March 2, 2023 
Accepted: July 28, 2023 
Published: July 31, 2023 
 
Copyright © 2023 by author(s) and  
Scientific Research Publishing Inc. 
This work is licensed under the Creative 
Commons Attribution International  
License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/   

  
Open Access

https://www.scirp.org/journal/jtr
https://doi.org/10.4236/jtr.2023.113010
https://www.scirp.org/
https://doi.org/10.4236/jtr.2023.113010
http://creativecommons.org/licenses/by/4.0/


S. E. Amala et al. 
 

 

DOI: 10.4236/jtr.2023.113010 96 Journal of Tuberculosis Research 
 

FDAARGOS 1534 was 75.4%. Conclusion: The two major strains of Myco-
bacterium tuberculosis (MTB) circulating in Bayelsa State are MTB MG003 
and MTB R2092; MTB MG003 was predominant. The non-tuberculosis species 
are Mycobacteriode abscesses and Mycobacterium kansasii. 
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1. Introduction 

Tuberculosis, a disease caused by Mycobacterium tuberculosis (MTB) was dis-
covered on 24th of March 1882 by Dr. Robert Koch as the causative agent of tu-
berculosis (TB) [1]. The discovery contributed much to the management of tu-
berculosis globally. The date was chosen yearly as world tuberculosis day. The 
global fight to eliminate tuberculosis gained momentum over the years. Tuber-
culosis is an infectious disease that affects the lower respiratory tract, and may 
also affect other parts of the body. M. tuberculosis has survived for centuries. It 
has existed for over 70,000 years, infecting about 2 billion people worldwide [1]. 

Globally, about 10.4 billion new cases of tuberculosis emerge every year. It was 
recorded that one-third of the world population carries M. tuberculosis in latent 
stage which may result in active tuberculosis subsequently. Tuberculosis has a high 
motility rate and it is responsible for about 1.4 million deaths worldwide [2]. 

Understanding the genetic finger print of M. tuberculosis may be a tool in the 
fight against tuberculosis globally. Genetic fingerprinting will show the genetic 
constitution of M. tuberculosis and expose the genetic mutation of the bacte-
rium. M. tuberculosis phylogeny comprises four major important lineages such as 
L1-Indo-Oceanic, L2-East-Asian, L3-East African-Indian, and L4-Euro-American. 
They all vary in their inclination, natural tendency to spread, and the ability to 
cause infection [3].  

In high-burden settings such as Nigeria, inter-patient transmission is a source 
of MDR-TB infection. Studies have used WGS to infer transmission of M. tu-
berculosis by combining genetic distances (as a measure of single nucleotide va-
riants), epidemiological data, and phylogenetic data. The Single Nucleotide Va-
riants (SNV) threshold for inferring transmission varies within locations and 
diversities of data set. It was observed in 2013 that isolates from epidemiologi-
cally related patients which differ in a few to 5 Single Nucleotide Variants (SNVs) 
indicate inter-patient transmission. Studies have limited transmission inference to 
isolates that differ with 1 to 3 SNVs. Guerra-AssuncËao and colleagues inferred 
transmission from epidemiologically related cases between isolates differing up 
to 10 SNVs [4]. 

A theme that had emerged from the studies of the genetics of bacterial popu-
lation are frequently biomedical and ecological correlates of population struc-
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ture. In other words, groups of related bacterial genotypes tend to behave non- 
randomly. It was correct for species (such as M. tuberculosis) in which horizon-
tal gene transfer contributes little to genomic diversity. The availability of large 
databases containing IS6110 typing data for 6000 isolates allowed the determina-
tion of whether isolates from all three groups were equally present among the 
genotypes causing clusters of tuberculosis [5]. 

The Houston M. tuberculosis database contain typed information for the 850 
strains recovered for a period of 2-year in a comprehensive population-based 
survey. Detailed epidemiological data, including contact surveys are available to 
all patients from which these organisms were isolated. Interestingly, 25 of the 26 
clusters of cases involving 5 or more patients were by genotypic organisms from 
clusters 1 and 2. This striking association was confirmed by analysis of strains 
recovered in metropolitan New York zone. Twenty one clusters of new cases in 
the New York area are caused by genotypic organisms from groups 1 and 2. The 
non-random association of organisms from groups 1 and 2 with clustered cases 
was independent of the drug susceptibility phenotype of the strains [6]. 

Critically, the dominance of group 1 and 2 organisms as causes of clusters 
were not due to the formal though trivial explanation that group 3 organisms do 
not occur in the various localities. The variation in the behavior of pathogens 
was probably the result of two processes. Nucleotide changes which can result in 
the alteration of amino acids in proteins or the alteration of regulatory sequences 
that may cause an increase or decrease in the expression of proteins. Data shows 
that single nucleotide change or amino acid changes can significantly alter M. 
tuberculosis virulence in guinea pig and other pathogens. A second possibility 
not yet fully explored is the IS6110 chromosomal integration site or other mobile 
elements [7]. 

In recent years, studies using whole genome sequencing (WGS) of isolates of 
M. tuberculosis have demonstrated its value in understanding modes of trans-
mission, recurrent tuberculosis (TB), the development of drug resistance, and 
the bacterium evolution [4]. 

At the same time, improvement in the next-generation sequencing platforms 
and library preparation workflows makes it possible to determine the genome 
sequence from bacterial DNA samples within a week. The re-culture of isolates 
for DNA isolation was considered a necessary step in published WGS studies. 
The cultivation of slow growing bacteria, such as M. tuberculosis, takes one to 
several weeks and it is a time-consuming process in WGS projects [8]. In a study 
conducted in Abuja, Nigeria twenty of 222 isolates were suspected to be NTM. 
NTM identification with Inno-Lipa Mycobacteria v2 identified Mycobacterium 
intracellulare (sequevars Min A, B, C and D) in four isolates. Mycobacterium 
fortuitum; Mycobacterium peregrinum complex in three; Mycobacterium avium; 
Mycobacterium paratuberculosis, and Mycobacterium silvaticum in two. M. 
avium complex in one Mycobacterium chelonae complex (group III, Mycobac-
terium abscessus) in one; Mycobacterium genus in four; and five were negative 
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for Mycobacterium [9]. 
The prevalence of M. africanum had decreased in recent times due to its re-

duced virulence [10]. According to previous reports from Nigeria, M. africanum 
was detected with a prevalence of 33% and 13% [11] [12]. In current times, only 
3% of TB in Nigeria was shown to be due to M. africanum. On the other hand, 
the low recovery of M. africanum might be explained by difficulties in isolating 
this species in routine practice [13]. The analysis of the geographic distribution 
of the agent of human TB in West Africa showed the prevalence of M. africanum 
was stumpy in Ivory Coast, Niger, and Guinea, and on the way out in Came-
roon. Furthermore, M. africanum was missing in Chad. In comparison, a high 
proportion of M. africanum was reported in countries such as Gambia, Mali, 
Burkina Faso, and Ghana, and in some parts of Nigeria. It showed that there was 
no apparent pattern of M. africanum geographical distribution across West 
Africa. Thus, specific features of the national TB control programs and ethnic 
background may play a role in determining the dissemination blueprint of M. 
africanum [13]. 

The common difficulty with TB epidemiological research is miniature sample 
size. Thus, the distribution of M. tuberculosis lineages observed may be a ran-
dom snapshot of lineage compositions in different countries. In this sense, it 
presents the current state of facts that needs further studies [14]. The informa-
tion on the prevailing MTBC strains circulating among LW and cattle across 
three different states of Nigeria using molecular tool was reported. There was 
high prevalence of Uganda I strain, a rare lineage not reported in the country in-
cluding Uganda I, LAM_CAM10 of M. tuberculosis and SB0944 of M. bovis 
were predominant. Other families obtained were TB family of M. tuberculosis 
and SB0300, SB1026, SB1027 and SB1439 of M. bovis. [14] The finding of the big 
cluster of 29 isolates could indicate recent and probably rapid transmission and 
may therefore be alarming. 

This work is aimed to determine the prevalence of mycobacterium and non- 
mycobacterium tuberculosis species circulating in Bayelsa State, Nigeria, the 
prevalence by local governments, gender, and phylogenic relationship of isolates. 

2. Materials and Methods 

This study was conducted in Bayelsa State, Nigeria. Bayelsa State is located in the 
South-South region of Nigeria. Samples were obtained from the eight local gov-
ernment areas of the State. Bayelsa has a population of approximately 1.7 million 
people and most the people live in Yenagoa and Southern Ijaw. The State is si-
tuated between latitude 4'15' North and 5'23' South longitude, 5'22' West and 
6'45' East. It borders with Delta State in the north, Rivers State in the east, and 
the Atlantic Ocean in the west and south. The population is mainly the indigen-
ous Ijaws and some non-indigenous residents in Yenagoa, the state capital. 

A facility-based cross-sectional study design was used. Samples were collected 
from participants who had previously been diagnosed with tuberculosis from 
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both untreated (new cases) and those undergoing treatments. Samples were col-
lected from those who consented and were able to produce sputum up to 2ml 
and above. They were recruited and followed up in the tuberculosis program 
from February 2020 to September 2022. 

2.1. Ethical Approval 

Application for ethical clearance was sent to the Bayelsa State Health Research 
Ethical Committee (BSHREC). This committee is under Bayelsa State Ministry 
of Health Yenagoa, Nigeria. A written approval was conveyed on the 10th of 
November 2020. The ethical approval was presented at each sample collection 
centers.  

2.2. Sample Size Determination 

The minimum sample size was determined statistically with the formula: 

( )2N z pq=  

where 1q p= −  

( )2 2 1 2e N z p p e= −  

where N = minimum sample size. 
Z = Standard normal deviant curve at 95% = 1.96 
P = Accepted proportion in population (=93=0.93 
e = Precision/error margin = 5% (0.05) 

( )2 1 2N z p p e= −  
N = (1.96) 2 0.89 
N = (3.84) 
N = 3.84 × 26.04 
N = 99.9 approximately 100 minimum sample size. The sample size was in-

creased to 102 in other to admit more willing participant [15]. 

2.3. Collection of Samples 

Consent was obtained from each of the subjects before collecting demographic 
data and samples. Sputum samples of about 2 - 5 ml were collected from the 
participants between the age ranges of 16 to 90 years. A total of 102 samples 
were collected in a falcon tube container after each patient had been instructed 
on the procedures of collecting sputum specimens as prescribed by the World 
Health Organization. Homogenization and decontamination of sputum samples 
with sodium hydroxide N-acetyl cysteine (NaOH/NALC-Na) citrate solution 
were carried out. 

2.4. Cultivation of Samples 

Each Lowenstein Jensen (LJ) solid culture media was inoculated with 200 μl of 
the already processed sputum sample. The inoculums were spread evenly on the 
entire surface of the medium. The LJ medium cap was corked ensuring that 
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there were no sputum droplets around the rim. The outside of the tubes were 
cleaned with paper towel soaked in tuberculocidal disinfectant. The tubes were 
left in a slant position with cap loosened until inoculums were absorbed (about a 
week), then tighten securely and incubated in upright position at 37˚C (±1˚C). 
Examinations for growth were conducted weekly, for about 8 times. The growth 
of M. tuberculosis on LJ solid medium was confirmed by ZN-staining technique 
and a biochemical test using Standard Diagnosis Bioline TB Ag MPT64 Rapid 
test was carried out according to the manufacturer’s instructions.  

The 16S gene of the LJ positive growth were amplified and verified with 1% 
agarose Gel Electrophoresis. Sequencing of the 16S gene was done using the Big 
Dye Terminator kit on a 3510 ABI sequencer by Inqaba Biotechnological, Preto-
ria South Africa. The sequencing were carried out at a final volume of 10 ul. The 
component includes 0.25 ul Big Dye® terminator v1.1/v3.1, 2.25 ul of 5× BigDye 
sequencing buffer, 10 uM Primer PCR primer, and 2 - 10 ng PCR template per 
100 bp. The sequencing temperatures were as follows, 32 cycles at 96˚C for 10 s, 
55˚C for 5 s and 60˚C for 4 min. 

The 16S rRNA region of the rRNA gene of the isolates was amplified using 
the 27F: 5’-AGAGTTTGATCMTGGCTCAG-3’ and 1492R: 5’CGGTTACCTTG 
TTACGACTT-3’ primers on a ABI 9700 Applied Biosystems thermal cycler, at a 
final volume of 40 microlitres for 35 cycles. The PCR mix included: the X2 
Dream taq Master mix supplied by Inqaba, South Africa (taq polymerase, DNTPs, 
MgCl), the primers at a concentration of 0.5 uM and the extracted DNA as tem-
plate. The PCR conditions were as follows: Initial denaturation, 95˚C for 5 mi-
nutes; denaturation, 95˚C for 30 seconds; annealing, 52˚C for 30 seconds; exten-
sion, 72˚C for 30 seconds for 35 cycles and final extension, 72˚C for 5 minutes. 
The product was resolved on a 1% agarose gel at 130V for 30 minutes and visua-
lized on a blue light trans illuminator. 

Sequences obtained were edited using the bioinformatics algorithm trace edit, 
similar sequences were downloaded from the National Center for Biotechnology 
Information (NCBI) data base using BLASTN. These sequences were aligned using 
MAFFT. The evolutionary history was inferred using the Neighbor-Joining me-
thod in MEGA 6.0. The bootstrap consensus tree inferred from 500 replicates 
was taken to represent the evolutionary history of the taxa analysis [10]. The 
evolutionary distances were computed using the Jukes-Cantor method [14].   

3. Results 

(Figure 1(a) and Figure 1(b)) The growth of Mycobacterium species showing 
the phenotypic appearance of Mycobacterium species on Lowenstein Jenson 
medium with yellowish buff, rough and tough. 

3.1. Prevalence TB Species by LGA 

The prevalence of TB by Local Government Area showed Brass and S/Ijaw were 
2 (13.3%) each respectively. Kolga and Ogbia were 1 (6.7%) each respectively,  
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(a)                (b) 

Figure 1. (a) = Positive growth on LJ 
solid medium; (b) = No growth on LJ 
medium. 

 
and Yenagoa 9 (60.0%). The prevalence of TB species by LGA were Brass, Kolga 
and S/Ijaw M. tuberculosis MG003 was 1 (6.7%) each respectively, and Yenagoa 
6 (40.0%). The prevalence of M. tuberculosis R20922 was 1 (6.7%) each in Brass 
and S/Ijaw respectively, and in Yenegoa 2 (13.3%). The prevalence of M. absces-
sus was 1 (6.7%) in Ogbia, and M. kansasii 1 (6.7%) in Yenegoa respectively as 
shown in Table 1. 

3.2. Prevalence of TB Species by Gender 

The prevalence of Mycobacterium species among male are M. tuberculosis 
MGOO3 5 (33.3%) and M. tuberculosis R2092 2 (13.3%) respectively, while the 
prevalence among female were M. abscesus 1 (6.7%), M. kansasus 1 (6.7%), M. 
tuberculosis MGOO3 4 (26.7%) and M. tuberculosis R2092 2 (13.3%) respec-
tively. The overall prevalence among male was 7 (46.6%) and female 8 (53.3%) 
respectively as shown in Table 2. 

3.3. Gene Sequencing 

The results of the amplified 16S gene of the isolates on agarose gel electrophore-
sis were shown in Figure 2 below. The isolates were numbered 1 - 15 while G 
represents the DNA ladder which serves as a control. They were at 1500 and 100 
base pair respectively. The extracted DNA of each culture was placed on Agarose 
Gel Electrophoresis as shown in Figure 2. The isolates were cultivated on Lo-
wenstein Jensen solid culture media to scientifically select organisms the genes 
were to be sequenced. The presence of 16S gene of bacterium was confirmatory 
for bacteria. The line 1 - 15 in Figure 2 was the already amplified DNA of each 
organism, which G was the 100 bp DNA ladder of 1500 bp. The alignment of all 
the bands on the same lane horizontally was a good indicator of the present of 
16S gene. This showed that each of the isolates were successful extracted and 
amplified. This procedure was carried out before forwarding the amplified DNA 
for sequencing. 
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Table 1. Percentage occurrences of TB species by local government area in Bayelsa. 

 M. abscessus 
M. kansassii strain 
PDAARGOS1534 

M. tuberculosis 
MGOO3 

M. tuberculosis 
R2092 

Total 

Brass – – 1 (6.7) 1 (6.7) 2 (13.3) 

Ekeremo – – – – 0 (0.00) 

Kolga – – 1 (6.7) – 1 (6.7) 

Nembe – – – – 0 (0.00) 

Ogbia 1 (6.7) – – – 1 (6.7) 

S/ijaw – – 1 (6.7) 1 (6.7) 2 (13.3) 

Sagbama – – – – 0 

Yenegoa – 1 (6.7) 6 (40.0) 2 (13.3) 9 (60.0) 

Total 1 (6.7) 1 (6.7) 9 (60.0) 4 (26.7) 15 (14.7) 

Numbers in parenthesis = percentages. 

 
Table 2. Prevalence of Mycobacterium species by gender in Bayelsa state. 

 M. abscessus 
M. Kansassii strain 

FDAAGOS1534 
M. tuberculosis 

MG003 
M. tuberculosis 

R2092 
Total 

Male – – 5 (33.3) 2 (13.3) 7 (46.7) 

Female 1 (6.7) 1 (6.7) 4 (26.7) 2 (13.3) 8 (53.3) 

Total 1 (6.7) 1 (6.7) 9 (60.0) 4 (26.7) 15 (14.7) 

Numbers in parenthesis = percentages. 

 

 
Figure 2. Agarose Gel Electrophoresis showing 16s gene of bacteria, Lane 1 - 15 
represents the 16s gene bands (1500 bp). Lane G represents the 100 bp DNA Ladder of 
1500 bp. 

3.4. Phylogenic Analysis 

The phylogeny tree (Figure 3) showed the evolutional distance between the se-
quenced isolates which were represented as S1-S15 and the one already existing 
at the gene bank. The isolation of non-tuberculosis Mycobacterium species was  
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Figure 3. Phylogeny tree of Mycobacterium species. 

 
obtained by profiling the isolates from phenotypic culture method. Among the 
samples cultured 15 (14.7%) out of the 102 subject had growth of Mycobacte-
rium species. The negative control had no growth. The isolates on LJ media were 
subjected to additional confirmatory test by DNA sequencing. It was observed 
that all the 15 bacteria were acid fast bacilli (AFB) but two are non Mycobacte-
rium tuberculosis species. 

4. Discussion 

Ziehl-Nelson (ZN) staining technique for identification of M. tuberculosis is ap-
proved for diagnosing, treatment monitoring, and management of tuberculosis 
cases. The confirmation of AFB by ZN-staining technique is an evidence for 
positive MTB infection [8]. Most health facilities in Nigeria rely on ZN-staining 
method for detection of TB before commencing treatment for tuberculosis. The 
practice or procedure is encouraged to close the gap between testing and man-
agement of tuberculosis infection. This may have setback if the treatment for 
tuberculosis is direct at a non-tuberculosis species. 

Mycobacteroide abscessus was one of the mycobacterium species identified by 
this research and it was isolated from 41 years old male subject resident in Ye-
nagoa. The culture result had a physiological appearance simulating MTB on LJ 
solid media. The confirmatory test on LJ slop also was positive, depicting MTB 
but the genetic profiling revealed M. abscessus (MBA) complex. MBA complex 
is responsible for most chronic non-tuberculosis lung disease. Song’s finding was 
in agreement with this result that MBA causes cutaneous infections and it is a 

https://doi.org/10.4236/jtr.2023.113010


S. E. Amala et al. 
 

 

DOI: 10.4236/jtr.2023.113010 104 Journal of Tuberculosis Research 
 

leading microorganism associated with drug resistance [16]. M. abscessus was 
also isolated in Federal Capital, Abuja with other mycobacterium species that 
were not isolated in Bayelsa such M. bovis; M. africanus; M. intracellulare (se-
quevars Min A, B, C and D); M. fortuitum; M. peregrinum; M. avium, M. para-
tuberculosis, M. silvaticum; M. avium and M. chelonae [14]. The reason might 
be because Abuja as the Federal Capital of Nigeria comprises of people from the 
32 states of the country working, doing businesses and foreigners from different 
countries.  

It is important to identify the DNA genetic fingerprint of the bacterium that is 
associated with lung infection to aid the initiation of effective treatment, man-
agement and to drastically reduce or eliminate the possibility of drug resistance 
strains that may complications lungs disease. M. abscessus might easily resist the 
drugs used for treatment of M. tuberculosis because it’s a non-tuberculosis spe-
cies and may be a brainteaser for TB in suspected patients. This organism is 
mostly classified as non-tuberculosis bacterium because it can be found in soil 
and other surfaces but its ability to cause lung disease with symptoms simulating 
that of tuberculosis may lead to misdirected treatment [16]. 

MBA lung infection has always been associated with persons with compro-
mised immunity like HIV-positive patients. There are possibilities for healthy 
individuals with no secondary infection to be exposed M. abscessus infection. M. 
abscessus is one of the organisms known to mutate easily [16]. 

Mycobacterium kansassii (MBK) strain FDAARGOS 1534 was identified in a 
subject aged 62 years (female) who was resident in Yenagoa. M. kanasassi (MBK) 
and M. abscessus may have been imported because both patients had lived in 
the USA as migrants where the two TB species are predominately reported as 
Mycobacteria species responsible for non-tuberculosis pulmonary infections. 
Changes in environmental conditions, conditions of living and reduced immune 
status due to poor economic conditions of living in Nigeria may stimulate the 
latent non-tuberculosis species to become active and infectious. Both bacteria 
may be associated with drug resistance and mycobacterium treatment failures. 
Identification of TB strains involved in lung infections should be considered as 
an additional probe before commencing treatment to reduce the development of 
drug resistance strains and their transmission which may be of public health 
concern. MTB was not the only cause of pulmonary infection in Bayelsa State. 
Over the years, MTB had been seen as the only cause of lung disease in Bayelsa 
but the phenotypic and genotypic identification of MBK had further provoked 
the need to consider molecular identification of pulmonary acid-fast bacteria as 
an additional tool to employ in TB investigations. These two organisms were 
commonly reported in Europe and America [17]. This was the first time non- 
tuberculosis Mycobacterium specie was reported among tuberculosis patients in 
Bayelsa State.  

The most prevalent species of Mycobacterium identified in Bayelsa was M. 
tuberculosis. Two major strains of M. tuberculosis circulating Bayelsa based on 
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the sequenced result are Mycobacterium tuberculosis MG003 and Mycobacte-
rium tuberculosis R2092. The strains are different from the strains circulating in 
Jos [18], and strains in Abuja, Ibadan, and Nnewi in Nigeria because these strains 
were resistant to fluoroquinolones [19]. The strains isolated from patients in 
Bayelsa were sensitive to fluoroquinolones and showed no mutation on the gyr 
gene. Strain MG003 was more predominant than strain R2092 in the sampled 
population. Most of the strains recovered from other regions in Nigeria were not 
associated with tuberculosis in Bayelsa. A similar study conducted in South West 
Nigeria [20] also revealed different MTB genotypes compared with the strains 
isolated in Bayelsa.  

Verification of the genetic DNA fingerprinting of M. tuberculosis is an im-
portant tool required for the production of anti-mycobacterial agents. Prediction 
of antimicrobial resistance is important and will be based on the results of the 
phylogenetic analysis. There were some degrees of variation between the strains 
in the gene bank and the strains isolated from the patients recruited for this 
study. Some were 97.8% similar in their genetic makeup, while others were not 
so closely related. 

Mycobacterium kansasii strain FDAARGOS51534 identified in the research 
was 75.4% similar to Mycobacterium kansasii strain FDAARGOS in the gene 
bank. M. tuberculosis strain MGOO3 labeled S7 was 97.8% similar to M. tuber-
culosis strain MGOO3 labeled S13 both isolates were recovered from the sam-
pled population. This showed that organisms of the same strains might be ge-
netically different to certain degree due to mutation.  

The most predominant cluster (DNA fingerprinting) of mycobacterium strain 
circulating in Bayelsa was the Mycobacterium tuberculosis strain MGOO3. This 
was followed by strain R2092 as shown in the phylogenetic analysis. The non- 
tuberculosis species isolated are M. absecessus and M. kansasii. The treatment 
and management of tuberculosis in Nigeria are supervised by the National Tu-
berculosis and Leprosy Control Program. The treatment guideline for tuberculo-
sis (National Guidelines) did not consider other strains (variations) across the 
different geographical locations in the country, it’s therefore necessary to deter-
mine guidelines to accommodate strain diversities. There was distinction in the 
clusters of tuberculosis infections. It is necessary to determine the genetic variant 
of mycobacterium from suspected patient to enable the prediction of a likely 
drug- resistant strain. 

Various genetic profile studies in different parts of the world have revealed 
great diversity in the genetic evolution of Mycobacterium. A study in Ethiopia 
revealed the existence of extensive mycobacterium drug-resistant MTB. This was 
achieved by the phylogenic and spoligotyping profile of various isolates of M. 
tuberculosis [21] [22]. Drug-resistant patternshave been linked to the clusters of 
M. tuberculosis strains predominant in particular region [23] [24]. It was ob-
served in this study that the cluster of M. tuberculosis strain MGOO3 was the 
most common strain associated with pulmonary infections in Bayelsa State.  
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5. Conclusion 

The predominant species of mycobacterium associated with lung infections in 
Bayelsa State are M. tuberculosis MG003 and M. tuberculosis R2092. The non- 
tuberculosis species, M. abscessus and M. kansasii are aliens to Bayelsa. The fight 
against drug resistance in tuberculosis will achieve good success if MTB investi-
gation is trailed to DNA genetic level. 

Limitation of Study 

The study could not cover the entire Niger Delta region to determine MTB and 
non-tuberculosis species associated with pulmonary infections in the geograph-
ical terrain. The DNA sequencing conducted were not from the slides but from 
the cultures only. 
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