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Abstract: Tuberculosis meningitis (TBM) is the most common form of chronic infection of central nervous system. 

Regardless of the extent of the problem, the general diagnostic outlook is discouraging specifically; there is no generally 

accepted early confirmative diagnostic protocol available for TBM. In the current work, 16 Cerebrospinal Fluid (CSF) 

cases were considered for the molecular characterization.02 CSF came positive for the Nested PCR targeting IS6110 

gene, considered to be positive for the presence of mycobacterium tuberculosis DNA. It was also seen that the positive 

cases were with increased ADA titer. The clinical manifestations of the positive cases were matching with those for the 

tuberculosis meningitis. 
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INTRODUCTION:  

Tuberculosis meningitis (TBM) is also known 

as TB meningitis or tubercular meningitis, which is the 

infection of meninges [1]. The system of membranes 

which envelop the Central Nervous System. 

Tuberculosis meningitis is the severe form of 

tuberculosis. It causes severe neurological defects or 

death more than half of the cases. The pattern of 

tuberculosis meningitis in the population is different in 

different areas of the world. In areas with much 

tuberculosis, tuberculosis meningitis usually affects 

young children. It develops typically 3-6 months after 

primary tuberculosis infection. Tuberculosis meningitis 

(TBM) is the most common form of chronic infection of 

central nervous system [2, 3]. Despite the magnitude of 

the problem, the general diagnostic outlook is 

disappointing purposely; there is no usually 

conventional early confirmative diagnostic protocol 

available for TBM [4-6]. Thus in the current study we 

considered the cases of meningitis which were 

processed for Molecular approaches for further 

characterization. 

 

MATERIALS AND METHODS:  

The samples were collected from the patients 

suspected for Tuberculosis meningitis from the different 

Departments of Shri Mahant Indiresh Hospital, which 

includes; Ortho pediatrics, Neurosurgery and Pediatrics. 

Clinical symptoms include; fever and headache for 

more than 2 weeks, vomiting, neck stiffness, altered 

sensorium, seizures or focal neurologic deficit. The 

Nucleic Acid (DNA) is extracted from the clinical 

specimen (CSF) by spin column based Nucleic Acid 

Extraction method. Column-based nucleic acid 

purification is a solid phase extraction method to 

quickly purify nucleic acids. The method of serum 

ADA estimation was done based on the principle of 

Guisti G Galanti methods of enzymatic analyses. 

Further Nested PCR was performed on the DNA 

template isolated from CSF specimens. This test is 

based on the principles of single-tube nested PCR 

method, which is a powerful and sensitive diagnostic 

tool for the identification of Mycobacterium 

Tuberculosis complex. This assay is a two-step 

sequential assay [7]. In the first step, the Insertion 

sequence region of Mycobacterium tuberculosis 

complex DNA sequence, a 220 bp is amplified by 

specific external primers. In the second step, the nested 

primers are added to further amplify a 123 bp 

amplification product. In this assay, false positive 

reactions that may be caused by previous amplicon 

contamination are prevented by the use of uracil DNA 

glycosylase (UDG) and dUTP instead of dTTP added in 

the premix. Nested PCR [8-10]. An amplimer of size 

123 bp is indicative of infection with Mycobacterium 

tuberculosis complex. The amplification product of 
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internal control DNA is 340 bp which is used for the 

validation of the results (as depicted in figure1).  

 

 

 
Fig 1: Gel picture depicting the IS6110 gene band for TB at 123bp 

Well 1,2,4,5 and 6 – Internal control at 340bps 

Well 3 and 6- 123bp size amplicon of IS6110 gene 

Well 7 – DNA Ladder (100bps) 

 

RESULTS:  

A total of 16 CSF cases were considered for 

the proposed study. Out of 16 cases 02 came positive 

for the Nested PCR targeting IS6110 gene, considered 

to be positive for the presence of mycobacterium 

tuberculosis DNA. It was also seen that the positive 

cases were with increased ADA titer. The clinical 

manifestations of the positive cases were matching with 

those for the tuberculosis meningitis.    

 

DISCUSSION AND CONCLUSION:   

The study signifies about the usage of Nested 

PCR as a diagnostics tool for the characterization of 

Mycobacterium tuberculosis complex in CSF in 

symptomatic cases for Tuberculosis meningitis. The 

two cases which turned out to be positive fulfill the 

entire criterion for the meningitis. As PCR offers rapid 

sensitive and accurate method for timely diagnosis of 

the, disease, thus can be utilized as one of the most 

important diagnostic tool to screen out the patients with 

symptoms for tuberculosis meningitis. Despite the 

difficulties in diagnosing TB in children and the low 

number of cases evaluated in the present study, Nested 

PCR in CSF specimens proved to be a rapid and 

specific technique, with high sensitivity.  

 

Conflict of Interest: None  

 

Acknowledgment The authors are grateful to 

Honorable Chairman, Shri Guru Ram Rai Education 

Mission for his kind support and guidance. 

 

REFERENCES: 

1. Bryan, Charles S.  The Pathogenesis of Infectious 

Diseases. Textbook of Family Medicine 2015: 183. 

2. Irani David N.  Viral Meningitis. Meningitis: 

Cellular and Molecular Basis, 2013; 26: 49. 

3. Thwaites G. 11 The Pathophysiology of 

Tuberculous Meningitis. Meningitis: Cellular and 

Molecular Basis. 2013; 26:153. 

4. Walsh JG, Power C. 10 Viral Infections of the 

Central Nervous System: Pathogenic and Protective 

Effects of Neuroinflammation. Neuroinflammation: 

New Insights into Beneficial and Detrimental 

Functions. 2015 Mar 10:155. 

5. Pinhata JM, Cergole-Novella MC, dos Santos 

Carmo AM, e Silva RR, Ferrazoli L, Sacchi CT, de 

Oliveira RS. Rapid detection of Mycobacterium 

tuberculosis complex by real-time PCR in sputum 

samples and its use in the routine diagnosis in a 

reference laboratory. Journal of medical 

microbiology. 2015 Sep 1; 64(9):1040-5. 

6. Sharma N, Sharma V, Singh PR, Jawed B, Babu V, 

Kandpal J, Nautiyal SC, Singh RK. Tuberculosis 

and molecular diagnosis. 

7. Eisenach KD, Sifford MD, Cave MD, Bates JH, 

Crawford JT. Detection of Mycobacterium 

tuberculosis in sputum samples using a polymerase 

chain reaction. American Review of Respiratory 

Disease. 1991 Nov; 144(5):1160-3. 

8. Sharma N, Talwar A, Nautiyal SC, Kaushik R, 

Singh A, Singh AP, Shaw JK, Dixit S, Singh RK. 

Nested-PCR and Uracil-N-Glycosylase-significant 

approach to prevent amplicon contamination in 

tuberculosis PCR performing laboratories. 

Archives of Applied Science Research. 2013; 

5(2):177-9. 

9. Narotam S, Veena S, Chandra NS, Raj SP, 

Kushwaha RS, Shivani S, Shayan G, Ahmer N, RK 

S. Conventional PCR usage for the detection of 

Mycobacterium Tuberculosis complex in 

Cerebrospinal Fluid by MPB64-Target PCR. 

International Journal of Drug Development and 

Research. 2012. 

10. Walsh JG, Power C. 10 Viral Infections of the 

Central Nervous System: Pathogenic and Protective 

Effects of Neuroinflammation. Neuroinflammation: 

New Insights into Beneficial and Detrimental 

Functions. 2015 Mar 10:155. 

https://saspublishers.com/journal/sajb/home

