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Immunosuppressive roles of fibroblasts in a local renin angiotensin system in
cancer microenvironments
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Cancer-associated fibroblasts (CAF) that are present in the tumor
environment also express angiotensin receptors, and analyses of the effects of CAF on tumor immune
responses were performed. Consequently, results showed that, upon stimulation of the
renin-angiotensin system, fibroblasts produced CC motif chemokine ligand 5 (CCL5), and CCL5
production was reduced upon administration of an angiotensin receptor inhibitor (ARB). In a mouse
model transplanted with malignant melanoma, ARB administration resulted in a decrease in CCL5 in the

blood, an increase in tumor-infiltrating T cells, and a decrease in regulatory T cells. Increases
in tumor antigen-specific T-cell responses were also observed upon ARB administration. Moreover, an
ARB and anti-PD-1 antibody were administered in combination, which resulted in significant tumor
growth inhibition over monotherapy.
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