Therapeutic potential of bacteriophages against antimicrobial-resistance Klebsiella pneumoniae
Manish Kumar Singh, Gaurav Singh*
Department of Biotechnology, Deen Dayal Upadhyaya Gorakhpur University, Gorakhpur-273009, Uttar Pradesh, India
Abstract
The development of antibiotics provided a hope against life-threatening bacterial infections; however, their overuse and misuse have led to the global emergence of antimicrobial resistance (AMR). Klebsiella pneumoniae is a major opportunistic pathogen responsible for severe infections such as pneumonia, septicemia, meningitis, urinary tract infections, and liver abscesses across all age groups, including neonates, immunocompetent, and immunocompromised individuals. K. pneumoniae is a pathogenic etiological agent of public healthcare problems, showing high antibiotic resistance against all antibiotics except carbapenem and colistin. In recent studies showing that these two traditional antibiotics have been ineffective, we need an urgent alternative to them. Bacteriophage therapy, a century-old technique used in the Western world, is in the limelight, which is used to tackle AMR infections; bacteriophages hijack the bacterial mechanism and produce millions of their progeny. They are species-specific, which attach to their corresponding hosts and lyse them without showing any adverse effects. In the present study, clinical isolates of AMR K. pneumoniae were obtained from wound infections of patients who had been admitted to Sir Sundarlal Hospital, Banaras Hindu University. Bacteriophages were isolated from various environmental sources, including sewage water, river water, and pond water. Phage lysis activity was checked using the phage spot assay or lawn drop technique. Lytic bacteriophages were further separated by using the double agar overlay method, and endotoxin-free purified phage was obtained through membrane dialysis. Molecular characterization involved bacteriophage DNA isolation and restriction digestion analysis to confirm phage strain similarity. The isolated bacteriophages illustrate high lytic efficacy against AMR K. pneumoniae. Furthermore, a case study indicated significant therapeutic effectiveness without observing any adverse effects.
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