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Repurposing common non-steroidal anti
inflammatory drugs (NSAIDs) could potentially
reverse intrinsic antimicrobial resistance in TB

Aims: Non-steroidal anti-inflammatory drugs (NSAIDs),
successfully used against a range of human and animal
illnesses, were reported to display antibiotic action against
replicating, non-replicating and multi-drug-resistant clinical
isolates of the tuberculosis (TB)-causing dreadful bacterial
pathogen Mpycobacterium tuberculosis. In this project, we
have extended our investigation on NSAIDs anti-tubercular
specific endogenous mode(s) and mechanism(s) of action.

Results: Interdisciplinary research methods were used to
achieve the objectives of this project. The most potent NSAID
so far, at sub-inhibitory concentrations, inhibited whole-cell
efflux pumps activity at par with/better than potent efflux
pump inhibitors such as verapamil and chlorpromazine.
In addition, the NSAID inhibited mycobacterial biofilm
formation significantly. Analysis of the extracellular polymeric
substances of treated biofilm showed macromolecular
alterations compared to the untreated controls. Furthermore,
transcriptomic analysis revealed modulation of key metabolic
pathways in NSAID-treated M. tuberculosis revealing novel
endogenous targets of the drug.
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Conclusions: NSAIDs have the potential to reverse
antimicrobial resistance by inhibiting efflux pumps and
biofilm formation.

Significance: The exponential increase of antimicrobial
resistance in TB has led to an insurmountable economic
and scientific challenge worldwide. Drug repurposing offers
a direct route to phase IIT clinical trials, thereby reducing
the investment of time and finances. The over-the-counter
immunomodulatory drug’s new antibiotic action has paved an
alternative route for tackling antimicrobial resistance in TB.
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