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Introduction Aging dysregulates gut-bone marrow axis due to compromised intestinal-epithelial barrier and myelopoietic bias in the bone marrow hematopoiesis, resulting in chronic systemic inflammation and multi-organ dysfunction. Alamandine (Ala) is a recently discovered peptide member of Renin Angiotensin System, acts via Mas-related G-protein-coupled receptor type-D (MrgD) to elicit cardiovascular protective functions. 
Aims This study tested the hypothesis that Ala/MrgD pathway ameliorates systemic inflammation in aging by restoring gut wall homeostasis and bone marrow hematopoiesis.
Methods Study was carried out in mice of 2-3 months (Young) or 22-24 months (Old) of age. Ala was administered by using subcutaneous osmotic pumps (1 μg/kg/min for 4 weeks) and the intestinal permeability was evaluated by using FITC-dextran. Intestinal epithelial morphology with mucus layer and intestinal stem cells (ISC) was evaluated by immunohistochemistry. Colonic organoids were prepared from Young and Old mice and used for delineating Wnt3a/β-Catenin signaling pathway activated by Ala/MrgD. Gut microbiome was analyzed 16S rRNA sequencing of bacterial DNA. The myelopoietic potential of bone marrow cells were determined by using colony-forming unit-Granulocyte-Macrophage assay (CFU-GM assay) and macrophage polarization assay. 
Results. Ala reversed increased intestinal permeability in the Old mice (P < 0.05 vs untreated Old, n=7) that was reversed by MrgD antagonist, D-Pro-Ang(1-7). Ala restored epithelial integrity, mucosal layer, Goblet cells and the ISC layer that were disrupted in the Old group. Ala mediated the ISC regeneration in colonic organoids via MrgD/Gαs/cAMP/CREB/Wnt3a/β-catenin pathway. Decreased Alpha and Beta-diversity in the Old gut microbiome was increased by Ala. Gut microbial dysbiosis in the Old group characterized by increased Firmicutes/Bacteroidetes was reversed by Ala (P < 0.05, n=7). Decreased myelopoietic potential and macrophage-polarization towards anti-inflammatory phenotype were observed in bone marrow cells from Ala-treated mice. 
Discussion The study supports that activation of MrgD is a novel pharmacological approach for the restoration of gut-bone marrow homeostasis in aging. 
