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Isao TERUMOTO 1965 Respiration Activity in the Lake Ball with Special Reference to
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Summary

Oxgen uptake of a fresh water Cladophoraceae, Aegagropila Sauteri (Nees) Kiltz., the
well-known marimo (lake balls), was measured manometrically with Warburg apparatus at
25°C. The rate of endogenous metabolism of the cell of this alga is extremely low and
Qo, was about 0.15-0.26. The respiratory activity was not affected by the change of pH
in the range near neutrality. The rate of endogenous metabolism was accelerated by M/20
sugar solution as substrate. The respiratory activity of this alga was inhibited by M/1000
cyanide and M/100 hydroxylamine, while 1 M ethylurethane had no effect. Methylene blue
increased respiratory activity of this alga.

Lake balls show an extraordinarily high frost-resistance for a fresh water alga. How-
ever, freezing of this alga at temperatures below —30°C results in fatal injury to the cells.
It was noted that respiratory activity of the freeze-thawed cells apparently increased in
spite of the increase in frost-injury. Maximum increase of respiratory activity was found
in perfectly killed material. After a few hours, respiratory activity which was accelerated
by freeze-thawing, gradually decreased. Typical results are shown in Fig. 1. A paral-
lelism was found between the increase of respiratory activity and the proportion of killed
cells in the freeze-thawed material. The respiratory activity of the killed cells was almost
completely lost after 24 hours at 10°C. Fig. 2 shows such decrease in respiratory activi-
ty. Various plants were examined by the same method. The increase of respiratory
activity by frost killing in these plants was less than that in the lake ball.

It seems that the increase of oxygen uptake of the frozen.dead cells is the result of
the destruction of protoplasmic structure which cause an abrupt rise of intracellular
respiratory activity.
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