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Tuberculosis (TB) is a potentially fatal contagious disease mainly caused by infection with Mycobacterium 

tuberculosis. Over 9 million new cases and almost 2 million deaths annually declared TB as one of the biggest 

health concerns worldwide. The high prevalence of HIV co-infection as well as increasing emergence of 

multidrug resistant (MDR) and extensively drug resistant (XDR) TB have imposed a serious setback on the 

global control of this disease. As the number of drugs currently in use for TB treatment is very limited and 

most of them were introduced more than 40 years ago, new antituberculars with novel mechanisms of 

action are urgently needed to reduce the TB burden. 

Natural products are proven sources of new antimicrobials because of their chemical diversity and their 

validation through centuries of evolution. Mozambican medicinal plants have been playing crucial roles in 

local population basic health care. More than 500 plant species, were reported to be used by traditional 

healers to treat various diseases. Recently, there is an increasing interest in searching for new active 

scaffolds from these unexplored medicinal plants.  

The objective of our study was to screen medicinal plants traditionally used in Mozambique to treat TB and 

identify potential antimycobacterial compounds from the active plant species. Initially, fifteen medicinal 

plants were selected according to their ethnobotanical uses, and were sequentially extracted by different 

polarity solvents. The obtained extracts were assessed for in vitro antimycobacterial activity against strains 

of M. tuberculosis and M. smegmatis, M. bovis BCG, and M. avium species. Cytotoxicity towards human THP-

1 macrophages was also evaluated. Overall, Maerua edulis and Securidaca longepedunculata n-hexane 

extracts, Tabernaemontana elegans EtOAc extract and Zanthoxylum capense CH2Cl2 extract were found to 

possess considerable activity against M. tuberculosis H37Ra and M. bovis BCG showing MIC values between 

15.6 and 62.5 μg/ml.  

Based upon our preliminary antimycobacterial screening of these medicinal plants, Z. capense was identified 

as a promising material for further phytochemical and antimycobacterial investigation. A bioassay-guided 

fractionation of the MeOH extract of the roots of Z. capense has led to the isolation of sixteen compounds 
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with various structural scaffolds. The compounds were evaluated for their antimycobacterial activity against 

different M. tuberculosis strains, as well as for their cytotoxicity towards human THP-1 macrophages. A 

benzophenanthridine type alkaloid and an N-isobutylamide were found to be bactericidal for M. tuberculosis 

H37Rv with MIC values of 1.6 µg/ml along with low macrophage cytotoxicity (IC50 > 60 µg/ml). In infected 

macrophages, the benzophenanthridine alkaloid was able to reduce the bacterial survival by almost two log 

units at a concentration of 6.2 µg/ml, 5 days post drug exposure.  

In conclusion, our study has corroborated the usefulness of these selected medicinal plants in traditional 

applications for TB treatment. The promising anti-tubercular activity of the compounds isolated from Z. 

capense both in vitro and intracellularly within human macrophages suggests their potential to be anti-TB 

drug leads.  
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