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Abstract 

This research explores the plasmid mediated antibiotic 

resistance of river water and sewage wastewater bacteria in 

Malda (West Bengal state), India. Potential pathogenic bacteria 

were isolated from Mahananda river water, for which multiple 

antibiotic resistance (MAR) phenotypes ranged from 4-drug 

resistance (Streptococcus pneumonia and Enterococcus 

faecalis) to 9-drug resistance (Pseudomonas aeruginosa), 

municipality sewage wastewater: 7-drug resistance (Klebsiella 

pneumoneae and Proteus vulgaris) to 11-drug resistance 

(Pseudomonas aeruginosa), and the University sewage 

wastewater: 7-drug resistance (Enterococcus faecalis) to 12-

drug resistance (Escherichia coli). The environmentally isolated 

bacteria had a single plasmid (≈54 kb) conferring multiple 

antibiotic resistances as well as tolerance to heavy metals (Hg
+2

, 

Cd
+2

, Cr
+6

 and Cu
+2

). For the Mahananda river water bacteria, 

MAR indices ranged from 0.11 to 0.47, while the wastewater 

bacteria from the University sewage system, displayed MAR 

indices 0.39 – 0.63, and the MAR indices for bacteria from 

municipal sewage system 
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