Novel insights into the Gut Phageome in Hypertension
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The gut microbiome is a complex community of microorganisms residing in most, if not all, animal species. Loss of commensal bacteria in the gut (dysbiosis) promotes inflammation and diseases like hypertension. While there has been much focus on restoring gut health with pro- or pre-biotics, only scant attention has been paid to identifying environmental/biological factors that initially drive dysbiosis. This is remiss, as elimination of such factors should be a superior strategy for restoring a healthy microbiome than current approaches of reintroducing/regrowing bacteria in the same environment that depleted the host's own bacteria. Phages are viruses that infect bacteria. They outnumber bacteria in the gut by 10:1, yet their role in dysbiosis and hypertension remains unknown. Phages normally exist in a dormant state but can be induced into a lytic state by environmental stressors, causing bacterial death. Using metagenomic analyses, we compared the gut phageome of healthy mice to that of hypertensive mice. Several phage strains were highly abundant in hypertensive mice but absent in healthy mice, including a family of phages that target an important genus of commensal bacteria, Faecalibacterium. Faecalibacterium are major producers of beneficial short chain fatty acids, and their depletion is a feature of dysbiosis in many chronic diseases, including hypertension. Targeted elimination of culprit phages will thus promote recovery of a healthy microbiome, alleviating hypertension symptoms and end organ complications.
