Synergistic Effect of Combination Antibiotics against Salmonella typhi after Co-culture with Resistant Shigella flexneri
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Infection caused by multidrug-resistant (MDR) Salmonella enterica serovar Typhi is a major health problem in low and middle income countries. The annual estimation of deaths due to the infection by this strain is about 200,000. S typhi is resistant against first line treatment with
ampicillin, trimethoprim-sulfamethoxazole, and chloramphenicol. Nalidixic acid and ciprofloxacin were also reported resistant with the MDR strains. Recently S typhi was reported
[bookmark: _GoBack] resistant to fluoro-quinolone and cephalosporins. We conducted this study to find out the anti-microbial activity of combination antibiotics against this resistant bacterium (S typhi).  In the beginning of the experiment, single antibiotic disks of ciprofloxacin, imipenem and vancomycin were used against sensitive S. typhi to confirm its susceptibility. Later, the resistant strain, Shigella flexneri was treated with single antibiotics (ciprofloxacin, vancomycin, imipenem) to confirm its resistant behavior. Afterwards co-culture was performed between the sensitive and resistant strains to develop the resistant strain of S. typhi. Kirby–Bauer disk diffusion antibiotic sensitivity testing was performed against Salmonella typhi for determination the effectiveness of combinations of ciprofloxacin-imipenem and vancomycin-imipenem.   Experiments were carried out in triplets and the mean of the readings recorded. Zone of Inhibition (ZOI) diameter measurement and interpretation were made according to CLSI recommendation guidelines. Our present study showed that treatment of resistant Salmonella typhi with vancomycin and imipenem (concentration: 20, 40, 60, 80 μg/ml) exhibited 18, 20, 24 and 29 mm respective ZOI. Combination of ciprofloxacin and imipenem also exhibited optimum ZOI against newly resistant Salmonella typhi. This study also observes that single antibiotic treatment did not show any sensitivity against resistant Salmonella typhi. We conclude that the combination therapy can be used as beneficial treatment approach in multi-drug resistant Salmonella typhi infections.

