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ABSTRACT
Introduction:  Unraveling aortic cellular and extracellular microstructural and mechanical mechanisms triggered to maintain 
homeostasis in murine aortae during maturation and aging is fundamental to better understand remodeling in human 
arteriopathies [1].
Methods:  This study, combining ex-vivo extension-inflation testing [2], multiphoton microscopy and optical histology, aimed 
to quantify multiple microstructural parameters of primary extracellular components – collagen, elastic lamellae – and cells – 
endothelial, smooth muscle and adventitia cells – of the aorta with a dynamic and multiregional 3D approach. The analysis 
focused on the quantification and correlation of the histo-mechanical properties of the thoracic aorta as a function of age from 
21 days to 1 year after birth, that is, from the time of weaning to maturation and therefore the natural aging. The parameters 
quantifying the three-dimensional microstructural phenomena of deposition, remodeling and removal of aortic components 
under pressure and stretch conditions equivalent to those in vivo were layer thicknesses, straightening, alignment and thickness 
of collagen bundles, number and size of elastic lamellae, density and alignment of the different vascular cells.
Results:  Changing dynamics at different ages were characterized, such as the smooth muscle cell population reduction and 
hypertrophy with the interlamellar widening from an intermediate age. Significant correlations indicated the fundamental role 
of both cells and deposited extracellular proteins such as the reduction in endothelial and smooth muscle cell densities but also 
the increase in straightness and thickness of collagen bundles in relation to the increase in circumferential and axial stiffness of 
the aortic wall.
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Figure | Microstructure-mechanics correlates.
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