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Establishment of visualization of stress distribution in cells and tissues toward
understanding of morphogenesis from biomechanical viewpoint

Matsumoto, Takeo
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In order to study the effects of mechanical force on the process of development,
we need to establish a novel measurement method for stress distribution in an embryo at a micrometer
scale. Such stress distribution can be estimated from topography and stiffness distribution of a cut
surface of an embryo. In this study, we used Xenopus Laevis embryo as the test model, and have succeeded
in developing a method to cut very soft tissue with Young’ s modulus of ~10 Pa with minimal damage and to
measure its surface topography within 30 s. Distribution of Young’ s modulus was obtained by spraying
small beads on the cut surface to measure their indentation into the embryonic tissue. We have found in
gastrula that the embryonic surface is in tension especially around the blastopore and embryonic core is
in compression, and that the level of stresses changes during the process of development.
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