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Highlights
Helminth worms are ancient and ubiquitous companions of vertebrate animals.

Immune homeostasis, regulation and tissue repair are hallmarks of helminth
infection.

Microbiota influence immunologic and metabolic function.

Cross-kingdom and -phylum communication pathways are now coming to light.

Important insights have recently been gained in our understanding of the intricate relationship
in the intestinal milieu between the vertebrate host mucosal immune response, commensal
bacteria, and helminths. Helminths are metazoan worms (macrobiota) and trigger immune
responses that include potent regulatory components capable of controlling harmful
inflammation, protecting barrier function and mitigating tissue damage. They can secrete a
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variety of products that directly affect immune regulatory function but they also have the capacity
to influence the composition of microbiota, which can also then impact immune function.
Conversely, changes in microbiota can affect susceptibility to helminth infection, indicating that
crosstalk between these two disparate groups of endobiota can play an essential role in host
intestinal immune function and homeostasis.

Graphical abstract
Homeostatic interactions between helminths, commensals and the host immune system; red
arrows denote pro-inflammatory pathways, blue arrow counter-inflammatory. Direct tissue
damage provokes release of alarmins (IL-33, also TSLP and IL-25) and can allow bacterial
translocation with consequent TLR stimulation of host cells. Helminth secreted products (ES) are
known to inhibit expression of the IL-33R (ST2) and host responses to TLR ligation. In addition,
both helminths and commensals maintain host immunoregulatory networks through ES
products and the production of short chain fatty acids (SCFAs).
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