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INTRODUCTION  

Tuberculosis is a major health problem in 

developing countries with 10.4 million new 

TB cases and 1.7 million death from TB in 

2016-2017. Seven countries have been notified 

for 64 % of new TB case: India, China, 

Philippines, Nigeria, Pakistan and South 

Africa [WHO Tuberculosis Global Report 

2017]. WHO has set target of decrease the 

number of TB death by 95% and also reducing 

number of new TB case by 90% by 2035. 

Early diagnosis of tuberculosis is the utmost 

need of the time to achieve this goal in time. 

Tuberculosis is an infectious disease caused by 

Mycobacterium Tuberculosis.  At the current 

days, early diagnostic of TB is very important 

for controlling the disease in developing 

nations (Harapan et al., 2013). At current 

scenario, Rapid TB culture test is being 

considered gold standard test for tuberculosis 

diagnosis. But it is very time consuming 

process.  
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ABSTRACT 

Tuberculosis is a lethal disease worldwide due to absences of early diagnostic processes. 

microRNAs have been denoted their functional and diagnostic potential in various diseases like  

cancer and tuberculosis. In the present study, we performed the miRNA isolation from the 

clinical confirm pulmonary tuberculosis (PTB) and healthy control cases. We have observed the 

up-regulation of serum microRNA-21 in serum sample of pulmonary tuberculosis (PTB) patients. 

Our results based on qRT-PCR confirmation and receiver operational curve (ROC) analysis 

indicate that the serum microRNA-21 can be explored as potential non invasive biomarker for 

early detection of pulmonary tuberculosis infection in human. 
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New diagnostic approaches at molecular 

diagnostics are also operational for 

tuberculosis. However, their diagnostic 

potential depend on the suitable and optimum 

sample type availability along with presence of 

detectable bacterial count in the sample 

specially in children, old age people and very 

week patients who cannot give the sputum 

sample for test procedure. Due to poor sample 

and no-optimum sample, molecular diagnostic 

techniques targeting the mycobacterium in the 

sample comes out with false negative outcome 

(Wagh et al., 2017: O’ Connell et al., 2010: 

Sabir et al., 2018). The available diagnostic 

methods for PTB are dependent on presence of 

Mtb bacteria pathogen only. However, 

availability of any potential diagnostic host 

biomarker would be a great achievement for 

early and non-invasive diagnosis of PTB. The 

early diagnostic of pulmonary tuberculosis is 

very important for containment of disease in 

the community. Serum biomarkers may be an 

alternative approach for pulmonary 

tuberculosis.  

 MicroRNAs is small non coding RNA 

molecules that play important functions at 

cellular level. miRNAs are also detected in 

circulating fluid of healthy individuals. 

miRNAs are present and stable in body fluid 

that is most important conditions for 

developing the new novel diagnostic tool as 

earlier diagnostic biomarker. Recent study has 

shown that microRNAs work as useful 

biomarker in cancer disease (Upadhyay et al., 

2019: Miotto et al., 2013).  Alterations in 

miRNAs expression have also been reported in 

serum of TB patients. In the present study we 

aimed to evaluate the variation in the level of 

microRNA-21 in serum of TB patients with 

compression of healthy individual in the 

population of Rajasthan. 

 

 
Fig. 1: Flow chart of the work pipeline 

 

MATERIALS AND METHODS

A total of 34 serum samples were taken for the 

study including 23 serum samples which were 

diagnosed with the pulmonary TB and 11 were 

healthy ones. The samples utilized in this 

investigation were collected from the 

collaborative research partners – Dr. B. Lal 

Clinical Laboratory Pvt. Ltd., Jaipur and TB 

Hospital, Jaipur during the year 2017-19. 

2.1. miRNA EXTRACTION: 

 Isolation of miRNA from the serum samples 

of pulmonary patients and healthy individuals 

was done by using Qiagen’s miRNeasy 

Serum/Plasma Kit. 200 µl serum sample was 

taken for extraction according to the 

manufacturer’s protocol. The RNA were 

extracted out by using Nucleospin silica 

membrane supplied by the manufacturer and 

stored at -20
0
C till further use. 

2.2. cDNA SYNTHESIS: 

For the cDNA synthesis of the extracted 

miRNA was done by Qiagen’s miScript 

Reverse Transcription Kit. According to 

manufacturer’s protocol, 12 µl of miRNA 

sample was used. The cDNA synthesis 

occurred at 37
0
C for 60 minutes followed by 

incubation at 95
0
C for 5 minutes. 

2.3. QUANTITATIVE REALTIME PCR: 

Qiagen’s miScript SYBRGreen RTPCR Kit 

was used for the RTPCR. The temperature 

profile for RTPCR reactions was as follow: 

95
0
C for 15 minutes followed by 94

0
C for 15 

seconds, 55
0
C for 30 seconds and 70

0
C for 30 

seconds and 40 cycles were run. QauntStudio 

3.0 [Thermo Fischer] was used for the 

RTPCR. Data analysis was done by using the 

2
-ΔΔC

Tmethod. qRT-PCR and miRNA 

expression data was normalized by using 

miRNA-39. 

2.4. STATISTICAL ANALYSIS: 

The GraphPad Prism 8 was used for the 

statistical analysis. The data was tested against 

the Student’s t-Test which gives the significant 

difference in the data at p<0.05. The Receiver 
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Operating Characteristics (ROC) curve 

analysis reveals the diagnostic potential. The 

area under curve (AUC) value signifies the 

degree of separatability of the data i.e, how 

much the two groups Healthy Control and 

infected are separated from each other. Results 

were considered statistically significant when 

the p value less than 0.05 was observed. 

 

RESULTS 

In this study, serum samples were collected 

from 34 subjects out of which 23 samples were 

pulmonary Tuberculosis patients and the 

remaining 11 were Healthy controls. The 

expression of miRNA-21 was significantly 

altered in case of pulmonary TB cases as 

compared to Healthy ones. The expression of 

miRNA-21 was up-regulated (2 to 6 fold) in 

the serum of pulmonary Tuberculosis patients 

as compared to the Healthy ones. MiRNA-21 

was 2 to 6 fold upregulated on basis of 

Statistical analysis. 

 

 

Fig. 2: Expression level of miRNA-21 in pulmonary & healthy serum samples 

 

The ROC curve analysis gave significant and 

distinguishing efficiency with a good diagnostic 

potential having an AUC value of 0.7619 which 

statistically significant and having P-value of 

less than 0.05. The t-Test was also applied on 

data which showed that the data was significant 

at p<0.05.  

 

 

Fig. 3: ROC curve analysis of miRNA-21 in pulmonary TB & healthy ones
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DISSCUSSION 

Mycobacterium Tuberculosis is transmitted 

through the droplet infection generated from 

TB patients and also transmitted by 

asymptomatic undiagnosed TB patients or 

latent TB cases in society. At the current 

scenario rapid diagnosis is very essential for 

controlling TB infections. At the present time, 

various diagnostic approaches are available in 

clinical diagnosis of pulmonary tuberculosis 

like Sputum smear, culture method and 

imaging methods. Sputum Method is very 

common method use for pulmonary 

tuberculosis in clinical labs, but its negative 

predictive value (NPV) and positive predictive 

value (PPV) is almost depends on person’s 

efficiency. Hence there are much chances to 

miss the case.  Rapid culture method is gold 

standard method, which is based on the growth 

of bacteria. But it requires the long incubation 

time around 4 to 6 weeks. At the current time 

only imaging technology used for earlier 

diagnosis in case of pulmonary tuberculosis. 

But imaging appearances are not good method 

for diagnosis of pulmonary tuberculosis 

because it is nonspecific process and it may be 

difficult to differentiated pulmonary TB from 

other lung disease. Thus we urgent need of 

new diagnostic approach in pulmonary 

tuberculosis at earlier stage. To the date 

various studies have been done on various 

microRNAs in case of pulmonary tuberculosis 

but it is not clear whether such microRNAs are 

useful for pulmonary TB diagnosis yet. 

Various study have been conducted on serum 

of pulmonary TB patients (Wagh et al., 2017; 

Upadhyay et al., 2019, Zheng et al., 2013). 

These studies showed the valuable results and 

conclusion in field of pulmonary tuberculosis 

diagnosis approach but needs further 

validation to establish significant biomarkers. 

The present study was performed with serum 

sample of pulmonary tuberculosis cases and in 

this study we observed significant alterations 

in the expression level (2 to 6) of microRNA-

21 in pulmonary sample as compare then 

serum of healthy individuals. 

 microRNA-21 play the important role 

in pulmonary tuberculosis infections. 

microRNA-21 are involved in various 

biological process during the pulmonary 

tuberculosis infections like apoptosis. 

microRNA-21 can inhibit the apoptosis 

process of macrophages in pulmonary 

tuberculosis infection. Mycobacterium 

Tuberculosis releases a protein known as 

MPT64 during the infection. MPT64 is a 

secreted protein. MPT64 is indirectly 

responsible for up-regulation of bcl-2.This 

mechanisms is responsible for increase 

expression level of microRNA-21. Up-

regulated microRNA-21 is responsible for 

inhibiting the apoptosis during infection. 

Which provide the favourable ecosystem for 

bacterial survival and growth (Qingmin et al., 

2014; Wang et al., 2014: Mehta et al., 2016). 

 The ROC Curve analysis was done to 

see the diagnostic potential of serum 

biomarkers with AUC values. ROC curve 

showed good diagnostic potential of 

microRNAs -21 with AUC Value 0.76.The 

data also found significant with P value less 

than 0.05 and we also applied student t-Test on 

the data and got the statically significant p 

value. In this study we observed that 

microRNAs-21is 2 to 6 fold up-regulated in 

pulmonary tuberculosis patients as compare to 

healthy individual. In this study, microRNA-

21 was specific for pulmonary tuberculosis 

patients. Thus microRNA-21 might  act as 

biomarker in case of pulmonary tuberculosis 

infections. Our results provide the useful 

information to the understanding of diagnosis 

of pulmonary TB at earlier stage. However, 

the expression pattern of the miRNA-21 need 

to be evaluated with larger sample size of 

Pulmonary tuberculosis patient population 

covering deferent geography and ethnicity. 

 

CONCLUSION 

In the present study, we manifested a potential 

of serum microRNAs-21 as diagnostic marker 

for pulmonary tuberculosis infection. 

microRNA-21 was up-regulated (2 to 6 fold ) 

in pulmonary tuberculosis patients as compare 

then healthy individual. If this study conducted 

and validated in large population, we believe 

the microRNA-21 could act as valuable 

diagnostic tool for pulmonary tuberculosis 

infections in the host. 
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