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Abstract

The small intestine is the largest reservoir of eosinophils under homeostatic
conditions, yet their role within this tissue remains unknown. To investigate
this we utilized a recently developed wholemount imaging technique
optimized for the visualization of whole intestinal villi (3D), on eosinophildeficient Δdbl.GATA1 mice to assess any structural anomalies that may
result in the absence of intestinal eosinophils. Our data suggest significant
atrophy of small intestinal villi occurs in response to microbial colonization
and that eosinophils help to protect the tissue from microbial induced
damage. Eosinophil deficiency also resulted in altered intestinal transit time,
increased barrier permeability and altered immune homeostasis.
Ultrastructural analysis of eosinophils from normal or germ-free mice
revealed a role for the microbiota in regulating eosinophil activation, whilst
comparative RNA-seq analysis suggested a role for eosinophils in regulating
inflammation and the extracellular matrix. Collectively, our findings provide
evidence for a critical role of eosinophils in facilitating tissue homeostasis
following microbial colonisation.
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