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Abstract: 

The development of pathogens regarding drug-resistant impersonates high public health threat. Though there are different 

factors involved, a high level of resistance is typically interlinked with mutations in related genes. For the specific objective to 

build a better understanding of molecular biology and epidemiology about RRM TB strains happened in 40 isolates (RR 23 and 

RSS “Rifampin-sensitive strains” 17) erudite from 2015 to 2017 were assessed by molecular techniques. The mutations fitness 

cost is a specific key element of RR strains. RIF (Rifampin) is a vanguard anti-TB agent which targets β subunit the rpoB-

encoded of RNA polymerase of the DNA-dependent. RNAP function has a strong effect of RIF resistance to a mutation in 

rpoB specifically in MTB (Mycobacterium tuberculosis).  

After the drug resistance profile assessment regarding 23 RR isolates exposed a resistant to Rifampin was 91% specifically 

in connection with 88% isoniazid resistance which associated with first isolated Rifampin and 81% revealed as Rifabutin 

cross-resistance. 

We analyze the diver's bacterial systems’ evidence specifically revealed the effect of rpoB on cellular physiology and take 

those observations in the background of Mycobacterium tuberculosis. Furthermore, there will be a discussion on these 

finding’s implications for RIF mutations propagation.  Though our concentration is on RIF, we struggled to highlight the 

outputs advising the DI effect (drug independent effects) on the obligate pathogen highly associated with RR. RR isolates of 

21 patients who were captured by RFLP (“Restriction Fragment Length Polymorphism”) assessment, the eighteen exclusive 

patterns have been attained through IS6110 Analysis (an insertion component found in Mycobacterium TB Complex) and 3 

clusters isolates were found.  
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INTRODUCTION: 

The general drug resistance causes in 

Mycobacterium tuberculosis are insufficient 

noncompliance and chemotherapeutic regimens. 

Generally in the US and the UK MDR strains of 

Mycobacterium tuberculosis have been liable for 

institutional eruptions largely and more than 80% 

in clinical cases, people suffered from HIV (human 

immunodeficiency virus). It is bluntly clear that in 

the condition MDR M infections are frequently 

linked with mortality rates and even deaths (Ahorlu 

and Bonsu, 2013).  

 

We are going to present 23 RRM TB (Rifampin-

Resistant Mycobacterium Tuberculosis) results 

having strains and isolated in the time period of 

2015 to 2017. Rifampin is highly effective 

antibiotic which may use in the treatment of 

Mycobacterium tuberculosis, accordingly the 

efficiency of chemotherapy may also decline with 

there was infections which caused by the strains of 

Mycobacterium tuberculosis which are Rifampin 

Resistant. This study has strong objectives such as: 

- Evaluate of genetic polymorphisms  

- Assess the isolation rpoB gene, specifically 

linked with RR 

- Drug resistance profiles evaluation 

- RR isolations patient’s demographics (Alli et 

al., 2017) 

 

METHODS: 

Samples of Bacteria 

Mycobacterium Tuberculosis samples have been 

collected through clinical isolates of 40 patients. 

Rifampin susceptibility was the base while 

selecting all isolates and it was determined through 

specific reference laboratories. Twenty-three out of 

40 RR isolates selected for mycobacterial reference 

laboratories which 17 RSMTB isolates were 

designated as the control. 19 patients out of 23 

RRMTB (Rifampin-Resistant Mycobacterium 

Tuberculosis) selected for this specific study was 

erudite within the year 2015 to 2017. The E-Test 

(fabricated by bioMerieux) a specific manual vitro 

diagnostic device for the determination of MIC, a 

particular bacterium strain susceptible to the 

function of a particular antimicrobial) was utilized 

for Rifampin MICs of Mycobacterium Tuberculosis 

isolates selected (Alli et al., 2017).  

 

Sequencing of DNA and Computer Analysis 

PCR products sequencing was functioned through 

“The Sequenase - Version 2.0 a Kit of DNA 

Sequencing features Polymerase, it is standard for 

High-Quality DNA sequencing manually”. Both 

strands of DNA were sequenced in 10% dimethyl 

sulfoxide presence with oligonucleotide TR8 primer. 

Computer software was used (Molecular Analyst) to 

save images and assessed with Gelcompar Software. 

The normalization patterns of RFLP (“Restriction 

Fragment Length Polymorphism” is DNA sequence 

difference which may be detected by the existence of 

different lengths fragments after DNA digestion 

samples with specific endonucleases) were conducted 

through EcoRI-HindIII, which particularly used as 

external size marker. Accordingly, banding patterns 

were particularly compared with Gelcompar Software 

version 6.6.11 by the method of the arithmetic mean 

clustering and were proved visually. Similarity 

coefficient was set at ≥75% for strains similarity 

(Behdani et al., 2017).  

 

RESULTS: 

Initial Outputs 

- Rifampin MICs and the Etest were engaged to 

regulate the MICs of Rifampin for 20 patients 

isolates Rifampin-Resistant Mycobacterium 

Tuberculosis.  

- Mycobacterium Tuberculosis isolated test, for 2 

patients’ MICs (about isolates R1 and R9) was 

22 μg/ml and for 18 MICc were ≥ 256 μg/ml. 

- Susceptible all isolates of Mycobacterium 

Tuberculosis control selection the value of 

Rifampin MICs were ≤1 μg/ml.  

- Eighty-eight percent of Mycobacterium 

Tuberculosis isolates reviewed Rifampin 

Resistant on initial isolation and four Rifampin 

Resistances attained within the time period of 6 

months. 

- Specifically for Mycobacterium Tuberculosis 

isolates with Rifampin Resistance obtained, the 

MICs of Rifampin has been elevated from ≤1 

μg/ml on basic isolation to the figure ≥ 256 

μg/ml in six months.  

- The assessment of the first-line susceptibility of 

the drug for 23 RR Mycobacterium 

Tuberculosis isolates discovered that only 3 

were alone Rifampin Resistant and all others 

patient’s isolates were isoniazid resistant.  

- Forty-two percent (14) susceptible of Rifampin 

along with isoniazid-resistant were remain 2 first 

line anti-drug and 33% were ethambutol 

resistant 12% pyrazinamide-resistant and only 

3% were first-line anti-drug resistant (Behdani 
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et al., 2017).  

 

Demographics 

 Age and Sex Details – 23 patients, through 

whom the culture of Rifampin Resistant 

Mycobacterium Tuberculosis was taken 15 

were male an 8 were female. Both these male 

and female patients were between the age limit 

of 18 to 75 and the age distribution was 

between 18 to 30 years there were 47% 

patients, between 31 to 50 years there was 41% 

and from 51 to 75 there was 12% of patients. 

On the contrary, 12% of females were less than 

40 years and 2 were elder than 50 years. On 

the male patients, 6 were less than 50 and 9 

were elder than 51.  

 

 Human Immunodeficiency Virus Status - it was 

monitored that HIV infection status not given to 

the laboratory. From all selected patients only 

one patient has HIV positive and that was 

disclosed (Behdani et al., 2017).  

 

rpoB gene Assessment – through the analysis by 

sequencing DNA, a 68-bp region of rpoB genes 

from overall Mycobacterium Tuberculosis 

strains comprised in this study. Accordingly, 

all the obtained sequence data competed 

GenBank Database (“The GenBank sequence 

Database is basically a free access database, 

interpreted of overall publically and freely 

accessible nucleotide sequences with their 

protein translations. It is a team-work received 

sequence from the globe with higher than 

100,000 exclusive organisms”). In, the isolated 

sequence of 11 Rifampin Sensitive 

Mycobacterium Tuberculosis there was no 

mutation detected in 68-bp segments. We have 

also used a rpoB codon numbering system, 

516,522, 526 and finally 531 codons used to 

detect the mutations. From TCG (Ser) to TTG 

(Leu) the most recurrent mutation was in 531 

(Behdani et al., 2017).  

 

RFLP Assessment – while assessing (RRMTb) 

Rifampin Resistant Mycobacterium 

Tuberculosis strains’ genetic polymorphism, 

through PvuII DNA was digested with 

hybridization through the IS6110 probe. Overall 

25 RFLP patterns were obtained for 21 RR 

isolates of Mycobacterium Tuberculosis testing. 

Accordingly, the Mycobacterium Tuberculosis 

in cluster isolates basically cultured from “A” 

to “B”, cluster “A” have R1 and R2 isolates 

with IS6110 RFLP pattern. Through the extra 

1.2kb band of isolate R2, there was a direct 

comparison of the profiles of RFLP. Isolates of 

Mycobacterium Tuberculosis which were 

extracted from patients samples were also 

detected in 522codon. It was also revealed 

through the direct RFLP pattern’s comparison 

that a 1.24kb band in R4 isolate. There was a 

same similar mutation in all three 

Mycobacterium Tuberculosis isolates inside 

526codon of their rpoB genes. Isolates R28 and 

R30, through cluster C, consisted of two 

Mycobacterium Tuberculosis isolates and it 

was identical to IS6110 RFLP pattern among 

all (Yan, 2017l.  

 

Discussion 

Rifampin is basically the most powerful 

antibiotics for bacterial infections treatment. It is also 

known as “Rifampicin”, and it travels to multiple 

bacterial infections types such as Legionnaires, 

tuberculosis, Mycobacterium Avium Complex, and 

leprosy diseases. Rifampin working is simple as it 

works through killing bacteria which are the base of 

infection. It does this through inactivating and 

targeting a bacterial enzyme which is called RNA 

polymerase. RNA polymerase used by bacterial to 

generate some essential proteins and copy that 

bacterial information to DNA, this process is 

essential otherwise bacterial may not reproduce and 

die. According to this research also, consisted for two 

consecutive years, first two months treatment is 

basically for the maximum possible bacteria. Though 

other multiple anti-TB medicines have different 

mechanisms; such as isoniazid, pyrazinamide, and 

ethambutol, as mentioned above. Rifampin may use 

by its anti-bacterial activity against “extracellular 

tubercle bacilli” resides inside the macrophage. In 

Mycobacterium Tuberculosis strain case, the first 

line anti-drug isoniazid, ethambutol, Rifampin and 

pyrazinamide combination must require and it may 

generate result positively. In actual the isoniazid 

and Rifampin both are most popular and active 

first-line anti-drug (Yan, 2017).  

 

Generally multi-drug resistance may achieve in two 

identical steps, first one is isoniazid resistance 

development as compared to Rifampin resistance. 

Accordingly, the demographic assessment revealed 

that 90% of patients suffered from the Rifampin-
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Resistance Mycobacterium Tuberculosis strains. 

Six patients Timorese with contact tracing and drug 

resistance, accordingly 3 demonstrated as members 

of the same category, and RFLP assessment also 

confirmed that the culture of isolation from samples 

of Cluster B is related genetically. On the other 

hand, Rifampin Resistance studies, 88% were 

observed to be Rifampin Resistant on basic 

isolation (Wang et al., 2017).  

 

The status of HIV patients not stated directly to the 

laboratory and on the provided databases, there was 

only one Rifampin Resistance Mycobacterium 

Tuberculosis case which was interconnected with 

HIV, from the period of 2015 to 2017, there was no 

other HIV infected case has been observed in all 

our group patients. Assessment of conserved region 

inside the rpoB gene regarding the patients suffered 

from Rifampin Resistance Mycobacterium 

Tuberculosis isolates represented some patient’s 

missense mutations in the 68bp gene segment in the 

512, 522, 526 and 531codons. In the group of 

Rifamycin, Rifabutin is an antibiotic derivative and 

has further been observed to have some Rifampin 

Resistance Mycobacterium Tuberculosis activities. 

This genre of the drug is second-line anti-drug 

resistant of Mycobacterium Tuberculosis strains, 

though both Rifampin and Rifabutin have identical 

action modes between two antibiotics occurrence 

(Wang et al., 2017).  

 

According to the studies of Wang et al (2017) 

mutations in 526 and 531 codons of the rpoB gene 

may contribute in the cross-resistance in Rifamycin 

Mycobacterium Tuberculosis. Hence, there was no 

specific mutation in rpoB gene detective by 

Rifampin Resistance Mycobacterium Tuberculosis 

isolates. Additionally, MICs of Rifampin for two 

Mycobacterium Tuberculosis (R9 and R10 isolates) 

and mutations isolates in 526 and 531codons of the 

rpoB gene still susceptible to in vitro Rifabutin.  

 

Restriction Fragment Length Polymorphism is 

basically an approach initially invented in 1984 by 

Alec Jeffreys in hereditary diseases during the period 

of research. It further used DNA fragments analysis 

specifically for its unique patterns in accordance to 

genetically organisms differentiate, its patterns are 

exclaimed VNTRs (Variable Number of Tandem 

Repeats). The analysis of RFLP is a strong approach 

which triggered epidemiological researches to 

function on a molecular level. The insertion sequence 

of IS6110 is a transposable factor which found only 

in Mycobacterium Tuberculosis species which 

largely utilized a DNA fingerprinting of a genetic 

marker of clinical Mycobacterium Tuberculosis 

isolates to monitor the transmission of bacterial 

strain and to corroborate the laboratory 

contaminations. Generally, Mycobacterium 

Tuberculosis isolates which are genetically 

associated with identical RFLP patterns while 

strains of no relevance importantly have dissimilar 

patterns. According to this technique, there were 

three clusters and each cluster have all the cultured 

isolates from patients who are carrying the virus. 

The obtained pattern of IS6110 RFLP for the 

Rifampin Resistant Mycobacterium Tuberculosis 

strains enabled an established database and the 

Mycobacterium Tuberculosis clinical isolation with 

similar patients profiles which resistant to Rifampin 

(Wang et al., 2017).  

CONCLUSION: 

Rifampin Resistance quick detection is very effective 

the successful and timely treatment of bacterial 

infections. Standard drug combination therapy usage 

contrary to MDR Mycobacterium Tuberculosis 

infections may provide output in progressive or 

prolonged disease and also generate a high risk of 

Mycobacterium Tuberculosis drug resistance 

strains transmission into the general community.  

 

REFERENCES: 

1. Ahorlu, C. and Bonsu, F. (2013). Factors 

affecting TB case detection and treatment in the 

Sissala East District, Ghana. Journal of 

Tuberculosis Research, 01(03), pp.29-36. 

2. Alli, J., Kehinde, A., Kosoko, A. and Ademowo, 

O. (2017). Oxidative Stress and Reduced 

Vitamins C and E Levels Are Associated with 

Multi-Drug Resistant Tuberculosis. Journal of 

Tuberculosis Research, 02(01), pp.52-58. 

3. Behdani, M., Rafatpanah, H., Mohammadzadeh, 

A., Ghazvini, K., Amiri, M. and Mardaneh, J. 

(2016). Evaluation of Sensitivity of Molecular 

Methods for Detection of Rifampin-Resistant 

Strains Amongst Drug-resistant Mycobacterium 

tuberculosis Isolates. Archives of Pediatric 

Infectious Diseases, 3(4). 

4. Devi, G., Kumar, P. and Ranganath, R. (2014). 

TB the Facts. Journal of Tuberculosis Research, 

02(01), pp.1-3. 

5. Lema, C., Dionne, K., Ayuk, L., Awasom, C., 

Sander, M., McArthur, C., Achu, P. and Parrish, 

N. (2013). Evaluation of the LED microscope 



IAJPS 2018, 05 (11), 13497-13501                Shahzeb ul Hassan et al               ISSN 2349-7750 

 

 

w w w . i a j p s . c o m  

 

Page 13501 

attachment versus standard fluorescence 

microscopy for detection of Mycobacteria 

TB. Journal of Tuberculosis Research, 01(02), 

pp.14-16. 

6. Lema, C., Dionne, K., Ayuk, L., Awasom, C., 

Sander, M., McArthur, C., Achu, P. and Parrish, 

N. (2013). Evaluation of the 

ParaLens&lt;sup&gt;TM&lt;/sup&gt; LED 

microscope attachment versus standard 

fluorescence microscopy for detection of 

Mycobacteria. Journal of Tuberculosis Research, 

01(02), pp.14-16. 

7. Nisha, A. (2012). Molecular characterization of 

rpoB gene encoding the RNA polymerase β 

subunit in rifampin-resistant Mycobacterium 

tuberculosis strains from south India. African 

Journal of Biotechnology, 11(13). 

8. Wang, S., Zhao, B., Song, Y., Zhou, Y., Pang, 

Y., Ou, X., Li, Q., Xia, H. and Zhao, Y. (2017). 

Molecular characterization of the rpoB gene 

mutations of Mycobacterium tuberculosis 

isolated from China. Journal of Tuberculosis 

Research, 01(01), pp.1-8. 

9. Xu, Y., Ren, W., Liu, Y., Zhang, X., Li, C. and 

Sun, Z. (2013). Tuberculosis-related miRNAs 

have potential as disease biomarkers. Journal of 

Tuberculosis Research, 01(02), pp.17-27. 

10. Yan, L. (2015). Investigation of Cross-

Resistance between Rifampin and Rifabutin in 

Multi-Drug Resistant Mycobacterium 

tuberculosis. Medicinal Chemistry, 4(5). 

 

 

 

 

 


