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Abstract
Antibiotics (AB) have been used to treat animals and human patients for infectious diseases since the discovery of
penicillin by Alexander Fleming in 1928. However, these drugs have been used so widely and for so long that the
infectious organisms the AB are designed to kill have adapted to them, making the drugs less effective. In USA alone,
it is estimated that over 2 million people become infected with bacteria that are resistant to AB and the spread of these
have been not only from humans and animals directly but also from the food. Salmonella and Campylobacter, two of
the many bacteria commonly transmitted through food, cause an estimated 410,000 AB-resistant infections in the USA
each year. Of these, at least 23,000 people of them die as a direct result of these infections.
Therefore, to prevent spread of AB-resistant pathogens requires new thinking including an understanding of ‘gut
microbiome’ (1010 – 1012 bacterial cells per gram of gut contents, with more than 1000 species) which plays an
important role in human and animal health by modulating the immune system, improving nutrient utilization, and
excluding pathogens. My presentation will discuss pathways of transfer of AB resistance from animals to humans and
from humans to others, mechanisms of development of AB resistance including spontaneous genetic mutations within
a gene sequence and the role of transmembrane transporter proteins P-glycoprotein (Pgp) which pump out a variety of
endogenous substances and xenobiotics (including AB) across the cell membranes. We have shown that exposure to
AB rifampicin can induce the overexpression of Pgp gene (encoded by the gene ABCB1) and that some chemicals like
cyclosporine can inhibit Pgp. The search is for chemicals (including probiotics) that can inhibit Pgp in bacteria.
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