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In the present-day world, ‘antibiotic- 

resistance’ is one of the hot topics concerning 

global health, food security, and development. 

Antibiotics have proved to be less effective in 

the treatment of several infections, e.g. 

pneumonia, tuberculosis, gonorrhea, and 

salmonellosis.(1) Several pathogens are resistant 

to the known antibiotics, and per WHO, there is 

a priority pathogens list for research and 

development (R&D) of emerging therapeutic 

agents. It is no secret that antibiotic-resistance 

can affect anyone irrespective of age and 

geographical origin by increasing hospital stays, 

medical costs and mortality. The development of 

antibiotic resistance in pathogens can be attributed 

to misuse of antibiotics in humans and animals. 

In addition, the use of antibiotics has been greatly 

enhanced by the global outbreak of coronavirus. 

In a very recent investigation, it has been reported 

that the concentration of antibiotics, so called 

‘emerging contaminants’, was found to have 

increased to >90% in wastewaters after the 

COVID-19 pandemic.(2) Thus, the present 

situation pressurizes pathogens evolutionarily in 

developing resistance against several existing 

therapeutic agents; the result is the emergence 

of ‘antibiotic resistance genes’ (ARGs). Now, 

ARGs are everywhere in the environment, similar 

to other chemical pollutants, and threaten human 

health. Thus, ARGs are considered to be one of 

the ‘emerging contaminants’, which implies a 

global concern about ARGs. It is noteworthy that 

ARGs are not just confined to wastewater 

settings and pathogens; ARGs have also been 

identified in human gut biota.(3) There is an 

enormous potential for horizontal gene transfer 

(HGT) of ARGs from gut microbiota to human 

pathogens. Likewise, human biota is considered 

to be a newly emerged source of ARGs spreading 

to pathogens; literally, this situation is one of “good 

microbes with bad genes”. In a nutshell, in the 

era of global change, finding alternative 

therapeutics to traditional antibiotics could have 

a huge impact not only in the control of antibiotic- 

resistant pathogens but also in the mitigation of 

future emerging diseases. 

Eighty percent of global chronic recurrent 

microbial infections in humans are attributed to 

bacterial biofilms, as the pathogens in biofilm form 

acquire 10-100 times the antibiotic resistance of 

the planktonic stage.(4) Several bacterial pathogens 

(e.g. Escherichia coli, Klebsiella sp., 

Pseudomonas sp., and Staphylococcus sp.) have 

a strong capacity to produce biofilms either in 

pure or in mixed form,(5) and the inhibition of these 

biofilms is one of the promising approaches to 

the control of pathogens and the infections that 

they cause. Biofilm formation is a behavior of 

quorum sensing (QS), which is regulated by 

several signaling molecules, such as N-acyl- 

homoserine lactones (AHLs), autoinducer 2 (AI- 

2), autoinducing peptides (AIP), autoinducer 3 

(AI-3), and pseudomonas quinolone signal (PQS). 

Fortunately, there are several enzymes (from 

microorganisms and human cells) and synthetic 

agents that have the capacity to interrupt the 
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activities of QS agents, which inhibition of QS
behaviors by means of chemicals and/or enzymes
is called quorum quenching (QQ).(6) There is a
significant interference by QQ of the microbial
activities under in vivo and in vitro conditions.(7)

Quorum quenching has been successfully used
to mitigate the biofilms of pure and mixed cultures
of model bacteria, and the QQ strategy has also
been implicated at field-level in different
environmental settings (e.g. health care facilities,
wastewater treatment settings, aquaculture, food
industries, agriculture, etc.). The characteristics
and crystalline properties of several QQ enzymes
are available. These insights clearly open the
doors for designing QQ-based therapeutic agents
for the control of biofilm-based health issues. As
QQ agents do not kill the bacteria, a novel
approach is to use QQ agents in combination with
antibiotics to treat the microbial infections.(8)

However, the actual scenario about the progress
of the QQ strategy is slow, and the QQ strategy
is still far from its commercialization. The principal
reasons for the delay in the implications of QQ
strategy in the therapeutic field are as follows: (i)
QQ has been tested only against biofilms of model
bacteria and moreover in single species cultures
in most investigations; and (ii) there is an
inconsistency in the activity of the QQ strategy
in biofilm inhibition.(9) Therefore, future studies
are greatly warranted in the following areas – (i)
QQ activities should be tested against the biofilms
of various environmental isolates rather than
placing the emphasis only on the biofilms of model
organisms; and (ii) mitigation of pure and mixed-
species biofilms should be tested using QQ
organisms and QQ agents under in vivo and in
vitro conditions. Such studies may reduce the gap
between laboratory investigations and
commercialization of the QQ strategy in the
emergence of QQ-based therapeutics. Hopefully,
even with rising antibiotic resistance, QQ
compounds may be used in combination with other
antimicrobials. However, the exaggerated claims
by many authors about the benefits of these
compounds should be tempered.
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