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We measured microscopic deformation of thin-sliced rabbit thoracic aortas during tensile

test in the circumferential direction to confirm that the elastic lamina begin elongated after
their waviness disappeared, and the smooth muscle nuclei that had aligned in various directions
before stretch rotated and aligned in the circumferential direction during stretch. We
successfully observed elastin and collagen fibers under the confocal laser scanning microscope.
We also found that the number of condensed chromatin cluster in the nuclei decreased after
isolated cells passed through micro channel (Matsumoto, Nagoya Univ).

A tensile tester was set under a microscope and confirmed that deformations of extracellular
matrix and cell nuclei in tissue were heterogeneous during tissue deformation. In addition, to
investigate the effect of presence of extracellular matrix on morphology of cell nuclei, volume of
cell nuclei among cells incubated on 2D coverslip and within 3D collagen gels and cells in tissue
were measured and found that volume decreased in this order, indicating that extracellular
matrix and other factors affect morphology of cell nuclei in tissue (Sugita, Nagoya Inst Tech).

We developed a novel micro-grooved collagen substrate to control cell orientation similar to
in vivo vascular tissue, and found that the contractile differentiation of vascular smooth muscle
cells were significantly facilitated on this substrate. We also investigated the local surface
structures and local mechanical properties of the vascular smooth muscle cells by using atomic
force microscopy, and found that the nuclear-cytoskeletal interactions varied considerably

during smooth muscle differentiation (Nagayama, Ibaraki Univ).



In this fiscal year, we designed three-wavelength compatible optical system of
three-dimensional internal structural microscope. In addition, as collaborative research with
Matsumoto et al., We conducted experiments on the observation of the wide range high
resolution of vascular tissue (Yokota, RIKEN).

In this fiscal year, a simplified FE model representing a media layer of the aorta was created.
This was a prototype model composed of the elastic lamina and the smooth muscle layer. When a
compressive prestress was taken into account as a boundary condition in the elastic lamina, a
buckling process of the elastic lamina, which is commonly observed in in vitro environment, was
successfully replicated at no load condition. Further, by applying a uniaxial stretch along the
circumferential direction (longitudinal direction of the FE model) of the aortic media, we also
successfully replicated a physiological equilibrium state, in which a waviness of the elastic

lamina was gradually eliminated as the applied stretch was increased (Tamura, Tottori Univ).
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