Influence of paracrine factors produced by adipocytes on proliferative activity and viability of bovine mammary epithelial cells
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Functional development of the mammary gland occurs mainly in the postnatal life of mammals, especially during puberty, pregnancy and lactation. The cycles of proliferation, differentiation  and regression of mammary epithelial cells (MECs) is repeated at each lactation cycle. Mammary gland is an organ comprised of branched ductal network of epithelium terminated by secretory alveoli. These structures are embedded in stroma composed of adipocytes, fibroblasts, plasma  cells and extracellular matrix. Main part of in vitro and in vivo studies on the role of stromal tissue in MECs function has been performed on human and rodents models. However, bovine mammary gland is one of the most exploited due to significant role in dairy production. Thus it is important to improve our knowledge about bovine mammary gland physiology, because of the differences in mammary gland morphology among various mammalian species. The aim of the present study  was  to investigate the role of stromal cells as effective regulators of viability and functional differentiation of bovine MECs, focusing on the paracrine interactions. Adipose-derived stem cells (ASCs) were isolated from bovine pararenal fat and differentiated into adipocytes under in vitro conditions. Three types of conditioned media (CM)  were collected at different stages of adipocytes differentiation (preadipocytes - preA, adipocytes on 8th day of differentiation - pDA, mature adipocytes - MA). Next, primary bovine epithelial cells (bMEC) were cultured in the collected CM for 24 h in order to evaluate MECs viability (MTT test) and proliferative activity (CyQUANT Cell Proliferation  Assay). The results obtained demonstrated that paracrine factors secreted by adipocytes significantly enhanced the viability, and regulated the proliferative activity of bovine MECs. In conclusion, paracrine factors secreted by mature adipocytes support the proliferative activity of bMECs, which points at the pivotal role of surrounding stromal cells in the development of bovine mammary epithelium.
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Fig.1. Effect of conditioned media collected from undifferentiated preadipocytes (pret) and
bovine adipacytes at different stages of adipogenic differentiation (days S, 12, and 14) on
viability and proliferationof primary bovine mammary epithelial cells (primary bMECS)
cultured for 24h in esperimental media. In control conditions cells were grown in standard
growth medium (DMEMF12 with 10% FBS). Cell viability and proliferation in control
conditions was considered 100%.




