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Establishment of visualization of stress distribution in fresh embryos toward
understanding of morphogenesis from biomechanical viewpoint

Matsumoto, Takeo

66,200,000

In order to estimate 3D stress distribution in Xenopus laevis embryos, we
have established two methods, a sectioning method and a piercing method. In the sectioning method,
an embryo is cut flat with a thin wire to measure the surface topography of the section along with
the stiffness distribution on the surface. Stress distribution iIs estimated from these data with a
finite element analysis as the stress distribution necessary to make the surface flat again. In the

piercing method, a fine needle is pierced into an embryo and removed. Then, 3D shape of the
pierced column is measured by serial sectioning of the frozen embryo. We have found in gastrula
that the embryonic surface is in tension and embryonic core is in compression, and that the level of
stresses changes during the process of development, and in tailbud that the notochord produces high
compressive force which may cause tissue elongation.
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