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ARTICLE INFO ABSTRACT

Article history: In continuation of our effort 1o improve the physiological stability and the antibacterial activity of cur-
Received 30 December 2019 cuminoids against drug-resistant bacteria, a series of novel manocarbonyl curcuminoids were synthe-
Received In revised form sized and screened for antibacterial activity against S gureus and £ coli strains, These curcuminoids
ot m‘;’; xzh Yaria showed potent antibacterial activity against both methicillin-sensitive and methicllin-resistant strains of
A“‘“l"“l I" line 3 April 2020 S qureus with MIC values 2—8 and 4—16 pg/ml, respectively. They also exhibited moderate
agairst E coli strains, The four most active curcumineids (7d, 75, 7m, and 7p) were on further lnvesu-
gation found to be very stable under physiological oonqm.nm non- hemolytic, and non-toxic mwan!
Curcumin mammalian cells up to 150 pg/ml concentration. Mechanistic studies revealed that these curcuminoids
Curcuminoids displayed potent bactericidal activity by targeting cell membranes. Further, in an ex wvo mammalian co-
< ouress culture infection model study, remarkably, the curcuminoids 7i and 7p were able to clear the internalized
MRSA bacteria in mammalian cefls and the activity was found to be superior to conventional antibsotics such as
Antducterial vancomycin and linezolid. Therefore, the present study affords us water-soluble, stable, non-toxic cur-
cuminaids that may serve a8 lead molecules for development as antibacterial agents against MRSA
infections.
© 2020 Elsevier Masson SAS. All rights reserved.
1. Introduction carriage of every third person in the world [4] and becomes a

The rapid emergence of antibiotic resistance in bacteria is a
significant global threat to human health [1]. The excessive use or
rather misuse of antibiotics has jeopardized the efficacy of long
used anubiotics, which resulted in a major defiat of effective
treatment |2]. Amidst the emerging resistance problem, WHO has
listed Methicillin-resistant Staphylococcus aurens (MRSA) as a
“high-priority” deadly antibiotic-resistant bacterial pathogen [3].
Staphylococcus aureus (S. aureus) is one of the most prevalent and
common causes of healthcare-associated infections It is a
commensal but opportunistic bacterium that is present in the nasal
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clinically significant pathogen when there is a breach of defense
barrier that allows access to the bloodstream. Thereafter it causes a
wide array of infections from common skin infections to severe life-
threatening diseases, such as endocarditis [5], osteomyelitis [6],
joint infections | 7], pneumonia [ 8], urinary tract infections [9), etc.
Over the years, the pervasive use of antiblotics against S. aureus led
to the emergence of resistant strains; now, it shows resistance to
several marketed antibiotics such as penicillin, methicillin,
rifampin, fluoroquinolone, vancomycin, etc. and is thus considered
as a multi-drug-resistant (MDR) bacteria [10]. Even daptomycin, a
drug of last resort, cannot cure nearly one-third of MRSA infections,
leaving patients with poor prognosis [11]. This therapeutic crisis
has spurred an urgent need for new antibacterial drug molecules
that might overcome these alarming drug resistance problems.

In the light of continuously emerging drug resistance and fail-
ures in finding new antibiotics, the exploration of natural antibac-
terial products, particularly secondary metabolites of plants has
accelerated recently [12-14]. Curcumin, one such natural com-
pound, isolated from the rhizome of turmeric (Curcuma longa)



