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ABSTRACT 

The present investigation deals with the anti-mycobacterial prospective values of Andrographolide 

against Mycobacterium canetti, commonly regarded as smooth variant of the tuberculosis. The bioactive 

compound andrographolide was extracted from the leaves of Andrographis paniculata. Employing 

different techniques viz. Zone of Inhibition, Disc Diffusion and Turbidometric Method, the MIC of 

andrographolide varied between 100 and 11.11µg/ml against the test organism (Garg & Shrivastava, 

2013). The result suggested andrographolide compound to be a potent antibiotic against M. canetti, as 

good as any standard drug like isoniazid and fluoroquniolones. 
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INTRODUCTION 

Mycobacterium canetti, a novel pathogenic 

taxon of the Mycobacterium Tuberculosis 

Complex (MTC), was originally isolated from a 

20 year old French farmer suffering from 

pulmonary tuberculosis by G. canetti in 1969. 

These isolates exhibited a characteristic growing 

pattern predominated by smooth and glossy 

clusters. Per se, MTC comprises M. 

tuberculosis, M. bovis, M. caprae, M. 

africanum, M. microti, M. pinnipedi and M. 

canetti. Although these species, in some way, 

display specific genetic homology, there are 

prominent phenotypic differences in their 

relative pathogenicity for different mammalian 

species. 

 

 

 

 

 

Andrographis paniculata is one of the plant 

resources containing bioactive compound 

andrographolide and has been used in 

conventional Siddha and Ayurveda for several 

medical applications (Ahmed & Aswami, 1993). 

The plant extract is known to exhibit anti-

bacterial and anti-fungal properties. According 

to a study conducted at Bastry University, 

Andrographis paniculata possesses anti-pyretic 

and anti-snake venom properties too (Najib, 

1999). 

MATERIALS AND METHOD 

Plant Extract  

The leaves of A. paniculata were procured from 

nursery, dried in hot air oven for 30 minutes at 

the low temperature and pulverized into the dust 

or powder form. The dried powder was then 

used for extraction with solvent ethanol (Mishra 

et. al., 2011). 
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Microorganisms  

The strain, M. canetti, used in the present study, 

was collected from MTCC IMTECH 

Chandigarh, M. canetti was sub-cultured and 

preserved in agar slant at 4
o
C for anti-

mycobacterial study. 

Chemical Analysis for Andrographolide 

Thin layer chromatography (TLC) analysis was 

carried out for the detection of andrographolide. 

A precoated plate of silica gel 60F254 (Merk) 

and mobile phase (chloroform : methanol : ethyl 

acetate - 8.0 : 1.5 : 1.0) were used. The ethanolic 

extract fractionated by TLC were detected 

through UV radiation (Electronic UV Tans-

illuminator : RF of andrographolide = 0.58, 

Suleet et. al., 2010). 

Screening for Anti-Mycobacterial Activity 

The anti-mycobacterial activity of 

andrographolide was scrutinized by using Zone 

of Inhibition, Disc Diffusion and Turbidometric 

Method. Isoniazid and fluroquinolones were 

taken as standard drugs for valid comparisons.  

In ZoI, 6 x 10
4
 CFU of M. canetti was spread on 

middle brook 7H11 agar media. Wells were dig 

on the plate with a hollow glass rod and were 

filled with equal concentration of 

andrographolide, isoniazid & fluroquinolones in 

log2 dilution. The experiment has a separate 

control for optimum growth of M. canetti. After 

21 days, radius of inhibition was measured in 

mm. 

In DD, sterile antibiotic discs (Himedia) were 

taken and filled up with 100, 33.33, 11.11, 3.77 

and 1.23 μg/ml of andrographolide using 

micropipette. At the same time, safety measures 

were taken to protect the flow of the solvent 

extract from the outer surface of the disc. The 

disc were placed on the middle brook 7H11 agar 

plates on which the bacteria were inoculated, 

spread and incubated at 37
o
C for 21 days . The 

diameter of inhibition zone was measured in 

mm. 

In TM, M. canetti was added at the rate of 

CFU/2ml of 7H9 broth. Equal concentration of 

andrographolide, isoniazid and fluoroquinolones 

were added in log2 dilution. Again, the 

experiment has a separate control for optimal 

growth of M. canetti. After 21 days O.D was 

taken at 600 nm using a spectrophotometer. 

Inhibitory activity of andrographolide was 

checked on the basis of optical density. 

 

Figure-1: Growth inhibition of M. canetti by 

Andrographolide, Isoniazid and 

Fluoroquinolones 

RESULTS 

The experiments were carried out in five 

replicates and the mean values of percentage 

inhibition were presented (table-1). The results 

obtained from ZoI, DDM, and TM were 

compared with standard antibiotics-isoniazid 

and fluoroquinolones (Garg and Shrivastava, 

2013).  TM yielded more consistent results on 

M. canettii than ZoI and DDM. The 

andrographolide depicted the greatest inhibitory 

action (97.0 ± 0.82 %) at 100 μg/ml 

concentration. The positive control for isoniazid 

and fluoroquinolones evinced 95.47 ± 1.40 % 

and 90.7 ± 2.2 % inhibition respectively at the 

same concentration. 

DISCUSSION 

The use of natural products as therapeutic 

agents has become ever more popular. However, 

only few plants species have been methodically 

investigated for their therapeutic properties. Lall 

(2001) investigated anti-mycobacterial activity 

of diospyrin, isolated from Eucleanatalensis 

against drug-sensitive and drug-resistant strain 

of M. tuberculosis. 
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Gautam et. al. (2007) studied certain plant 

families like Asteraceae, Fabaceae and 

Apiaceae for their anti-mycobacterial activity. 

Gupta et. al. (2008) found the extracts of Allium 

vasica, A. cepa, A. sativum and A. vera to 

demonstrate anti-tuberculosis activity in L-J 

medium. Antony & James (2011) reported the 

extracts of Alstonia scholaris to have 73.09% 

inhibition against clinical strain, which were 

resistant to streptomycin, isoniazid and 

pyrazinamide too. Ibrahim et. al. (2012) 

observed antibacterial activity of S. setigera 

using the Alamar Blue Assay against a virulent 

strain of M. tuberculosis (H37Rv). Recently, 

cytotoxic potential of andrographolide have 

been investigated on M. microti (Garg and 

Shrivastava, 2013) and M. bovis (Shrivastava 

and Garg, 2013). In both the studies, more than 

96% inhibition was calculated at 100 µg/ml 

concentration. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tuberculosis (TB) kills more or less two million 

people annually. Efforts to treat the disease 

become much more complicated due to 

environment of drug resistant TB strain (MDR 

and XDR-TB) and co-infection with HIV. There 

is an urgent need to search for and develop new, 

economical and effective anti TB drugs. In this 

wake, andrographolide flares up a hope against 

the nuisance of M. tuberculosis. 
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