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Abstdract: Sea urchin and other echinoderm animals have calcitic endoskeleton. In sea urchin 

embryo, skeletogenesis starts at late gastrula stage and then the spicles grow up to larval skeletons. 

This skeletogenic cells are called primary mesenchymen cells and are derived from micromeres at 

16-cell stage. Spicule formation by the cultured micromere of sea urchin was used as a model for 

the morphogenesis in biomineralization to be adapted as an experimental system in space. We 

have detected an effect for spicule formation by cultured micromere in the different gravity 

environment. In this study we examined the effect of hypergravity in the culture medium with 

different serum concentration. Though the culture medium containing 4 % horse serum is suitable 

for the spicule formation, it was difficalt to detect significant difference in hypergravity conditon. 

In the low concentration of serum the number of spicule decreased and it recovered significantly in 

hypergravity. It was observed that extra spicules were formed later under hypergravity condition. 

Next, Ca2+ transport was examined. The inhibitor of Ca2+-channel (diltiazem) was added to the 

micromere culture. The number of spicules was decreased in the culture with deltiazem. But the 

decrease of spicule number was recovered under hypergravity condition. These results show the 

possibility that the Ca2+ uptake is one of a candidate process that is affected by hypergravity 

condition.  
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Fig.  1. Spicule formation in sea urchin 
embryo and in the culture of micromere.  
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Fig. 2. The gravity effect for spicule 
formation at various serum concentrations. 
The effect under hypergravity was shown 
clearly in low serum concentration. 

Fig.4 Appearance of spicules in the 
centrifuge experiment. Isolated 
micromeres were cultured in sea water 
containing 0.25 % horse serum. The 
number of spicules was checked at each 
time.  

Fig. 5 The count of the micromeres whose 
descendant cells formed spicule. Only one 
spicule was formed in the descendant cells of 
most micromere under control and 
hypergravity condition.   

Fig. 3. The gravity effect for spicule formation at 
0.25 % serum concentration. The spicule numbers 
increased under 100g. *,P<0.05 
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Fig. 6 The number of spicule decreased by 
calcium cannel antagonist, diltiazem. Under 
the hypergravity this suppression recovered 
and the number of spicule increased.    
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