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Dielectric analysis for monitoring cell shape changes in the flagellate
Euglena gracilis

Sho FUKUIZUMI', Midori EDAMATSU', Toshinobu SUZAKI? and Motonori ANDO' ('Laboratory
of Cell Physiology, Department of Science Education, Okayama University, “Department of Biology,
Faculty of Science, Kobe University)

SUMMARY

To examine the correlation between the passive electrical properties of the flagellate Euglena gracilis and its cell
shape changes, we examined the dielectric behavior of a cell suspension under control 'rod-shaped' and mechanically-
induced 'spherical-shaped' conditions, over a frequency range of 10°-10® Hz. Dielectric parameters were estimated by a
two-term Cole-Cole equation. In the rod-shaped cells, the dielectric dispersions with a permittivity increment (Ag) of
3650 were of the B-type and had two separate characteristic frequencies (f¢; and f;») around 12 kHz and 250 kHz (volume
fraction, 6%). In the spherical-shaped cells; however, both A and f., were about half of the values found for the rod-
shaped cells. Data were also analyzed based on one-shell ellipsoidal and one-shell spherical models. Simulations using
these models revealed that the gross dielectric behavior of Euglena cell suspensions could be predicted by taking the cell
length into account. These results indicate that dielectric spectroscopy is a useful tool for monitoring cell-shape changes
in living organisms.
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