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Abstract
Pseudomonas aeruginosa is one of the most common opportunistic pathogens causing respira-

tory infections in hospitals. Vancomycin, the antimicrobial agent usually used to treat bacterial

nosocomial infections, is associated with gut dysbiosis. As a lung-gut immunologic axis has been

described, this study aimed to evaluate both the immunologic and histopathologic effects on the

lungs and the large intestine resulting from vancomycin-induced gut dysbiosis in the P. aeruginosa

pneumonia murine model. Metagenomic analysis demonstrated that vancomycin-induced gut

dysbiosis resulted in higher Proteobacteria and lower Bacteroidetes populations in feces. Given

that gut dysbiosis could augment the proinflammatory status of the intestines leading to a variety

of acute inflammatory diseases, bone marrow-derived macrophages were stimulated with cecal

content from dysbiotic mice showing a higher expression of proinflammatory cytokines and

lower expression of IL-10. Dysbiotic mice showed higher levels of viable bacteria in the lungs and

spleen when acutely infected with P. aeruginosa, with more lung and cecal damage and increased

IL-10 expression in bronchoalveolar lavage. The susceptible and tissue damage phenotype

was reversed when dysbiotic mice received fecal microbiota transplantation. In spite of higher

recruitment of CD11b+ cells in the lungs, there was no higher CD80+ expression, DC+ cell

amounts or proinflammatory cytokine expression. Taken together, our results indicate that the

bacterial community found in vancomycin-induced dysbiosis dysregulates the gut inflammatory

status, influencing the lung-gut immunologic axis to favor increased opportunistic infections, for

example, by P. aeruginosa.
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1 INTRODUCTION

Pseudomonas aeruginosa is an aerobic Gram-negative bacterium

responsible for skin, ear, and pulmonary infections.1 In particular, the

latter occur as ventilator-related pneumonia in intensive care units

(ICUs), representing one of the most common respiratory infections

in these health settings.1,2 This pathogen also causes disease in

Abbreviations: BAL, Bronchoalveolar lavage; BMDM, Bonemarrow-derivedmacrophages;

CFU, colony-forming unit; FMT, Fecal microbiota transplantation; ICU, Intensive care unit;

OTU, Operational taxonomic units; VAN, Vancomycin.

immunocompromised individuals and cystic fibrosis patients.3 In order

to treat P. aeruginosa-associated pneumonia, patients have to take

broad-spectrum antibiotics,2 which is followed by the development of

dysbiosis, especially in the intestines,4,5 with systemic repercussions.6

The changes in commensal communities alter their interaction with

intestinal mucosa, enhancing not only the production of certain T

cell subsets, but also altering the cytokine expression in immune

innate and adaptive cells.7 These effects have also been recognized

in the lungs, highlighting gut-lung crosstalk.8 The available data

suggest that changes in the operational taxonomic unit (OTU) load

and/or diversity plays a significant role in predisposing patients to
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