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Abstract: Sea urchin and other echinoderm animals have calcitic endoskeleton. In sea urchin
embryo, skeletogenesis starts at late gastrula stage and then the spicules grow up to larval
skeletons. The skeletogenic cells are called primary mesenchyme cells derived from micromeres at
16-cell stage. We already reported a promotive effect of hypergravity on skeletogenesis in the
0.25% horse serum culture of the skeletogenic cells. In this condition, cultured skeletogenic cells
are so sensitive that they show a clear difference of skeletogenesis under the hypergravity though
it is difficult to detect significant difference in the culture medium containing 4% horse serum. In
0.25% serum, the number of spicule is less than that in 4% serum under 1xg condition. It recovers
to the similar level significantly even in 0.25% under hypergravity(100xg). In this study, we
examined the effect of hypergravity on the spicule formation of the sea urchin embryo. The
embryos cultured under hypergravity showed some abnormal skeletogenesis. The elongation of
two arm rods (post oral rod) was suppressed in 80% of embryos under 100xg condition. Under 5xg
condition most of them developed into normal larvae, but additional branching, abnormal partial
thickening and excess spicule formation were observed. It is considered that spicule formation in
embryo is accepting not only direct hypergravity effect but also indirect effect via surrounding
tissues. The excess spicule formation observed in the embryo is correspond to the increase of
spicule in the culture experiment and supposed to be one direct effect of hyper gravity.
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Fig.1 Larval skeletons after the culture under the
hypergravity. In normal larvae the arm rods were well
extending 72 hours after fertilization (a, b). The
extension of post oral rods was suppressed in the
larvae cultured in 100xg (C). The abnormal partial
thickening (d, e), additional branching (d, f, g, h) and
excess spicule formation (i) were observed in the
larvae cultured in 5xg. The enlargement of e and f
correspond to the squares in d and f corresponds to
that in g. Scale bar: 100 ym for a, b, ¢, d, g, i and 25
pm fore, f, h.
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