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A comparative study on shape and elemental composition
of microgranules and crystals present in the cytoplasm of amoebae

Yoichi Yashima

Summary

In order to compare the difference of crystals and microgranules among Awmoeba proteus,
Polychaos dubium and the food organism chlorella free Parameciwm bursalia collected from a
natural freshwater pond, a study was performed using a light microscope (LM), transmission electron
microscope (TEM), scanning electron microscope (SEM), and X-ray microanalyser. LM and SEM
observation of the cytoplasm of A. proteus revealed numerous microgranules and small crystals of
bipyramidal form, that of P. dubium revealed numerous microgranules and large crystals of platelike
rectangular form, and that of P. bursalia revealed numerous microgranules and irregular shaped
crystals. By using LM observation of a toluidine blue stained thick resin section, the outer layer of each
crystal in P. dubium and the whole of each crystal in A. proteus was dyed dense ultramarine. The
results of X-ray microanalysis showed as follows: The elemental composition of microgranules and
crystals did not differ between the two species of A. proteus and P. dubium, and the elemental
composition of both crystals consisted mainly of carbon, nitrogen and oxygen, and that of microgranules
consisted of the same elements as crystals, plus the inorganic components magnesium, phosphorus,
potassium, chlorine, and calcium. In P. bursalia no difference of the elemental composition between
microgranules and crystals was observed. The inorganic component of the elemental composition of the
microgranules and crystals was slightly different between amoebae and P. bursalia.

These results indicate that the crystals and microgranules of amoebae were not derived from the
food organism P. bursalia but were originally synthesized in each cell, that the crystals of amoebae
could be deposits or reservoirs of organic materials containing nitrogen, and that microgranu]es of
amoebae could be deposits and reservoirs of certain ions and could be involved in the regulation of ion

levels in the cell.
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