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Abstract

Antibiotic resistance poses a substantial threat to human health, stemming from the widespread
use and misuse of antimicrobial drugs in both human healthcare and livestock management.
Migratory birds are implicated in the dissemination of antibiotic resistance, as recent studies
highlight their gut microbiota as a reservoir of antibiotic resistance genes (ARGs). This research
focuses on faecal samples from three migratory bird species: Arctic terns (Sterna paradisaea) from
the Arctic, Brown Headed Gulls (Chroicocephalus brunnicephalus) from tropical regions, and
South Polar Skuas (Stercorarius maccormicki) from Antarctica. Analysis of faecal metagenomes
of these birds identified a total of 3,278 distinct genera of bacteria among the faecal samples of
these birds, with Firmicutes dominating across all species. In Arctic tern samples, 760 genera were
identified, with Arthrobacter, Clostridium, Carnobacterium, and Yersinia as the most prevalent.
Gull samples displayed the highest genus diversity (1782 genera), primarily Vagococcus and
Enterococcus. South Polar Skua samples contained 736 genera, with Bacillus, Escherichia, and
Clostridium as predominant. A total of 124 ARGs were identified, with Arctic terns exhibiting
occurrences of highly diverse ARG’s, particularly those involved in multidrug resistance,
polymyxin, MLS, beta-lactam, and bacitracin antibiotics. E. coli from the faecal samples of South
Polar Skua showed relatively high degree of resistance, notably multidrug, polymyxin, MLS,
tetracycline, bacitracin, and beta-lactam antibiotics. The primary resistance mechanisms observed

were efflux pumps for multidrug resistance, followed by MLS and polymyxin resistance in gulls



and the highest resistance showed by E. coli. These findings emphasize the role of migratory birds
in carrying antibiotic-resistant bacteria, contributing to the spread of ARGs across diverse

environments, including polar regions.
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Fig.1. Locations where the study species were sampled: Arctic tern samples from Ny-Alesund,
Svalbard; Brown Headed Gull samples from Chanagaram Wetlands, Kerala; and South Polar
Skua Samples from Antarctica.
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Fig.2. Correlation of AMR type and bacterial genera in a) Arctic Tern, b) South Polar Skua and ¢) Brown
Headed Gull.
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