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ACTA PROTOZOOLOGICA
VOL. 15 (No. 3) WARSZAWA, 30 IX 1976 pp. 367-372

Department of Biological Sciences, Fairleigh Dickinson University,
Teaneck, New' Jersey 07666, USA

Stephen M. GITTLESON and Helen L. LIPSCOMB

Comparative Effects of Methylcellulose, Gum Arabic
and Carbopol-961 on Locomotion of Polytomella agilis

Synopsis. The thickening agents — methylcellulose, gum arabic and
Carbopol-961 all depress the rate of locomotion of the flagellate Poly-
tomella agilis. This effect may in part be due to increased viscosity but
the greater reduction in speed in gum arabic and Carbopol-961 indicates
complex viscosity changes at the cell surface and/or chemical reactions.
For example, both gum arabic and Carbopol-961 reduced speed to less
than 25% of normal at a relative viscosity of 2 while methylcellulose at
a relative viscosity of 2.4 lowered speed to only 90% of normal.

A number of high molecular weight polymers are used as thickening,
suspending, and emulsifying agents in formulations of pharmaceuticals
and cosmetics (Goodrich et al. 1973, Rose and Rose 1966,
Stecher 1968). Except for. methylcellulose there is little information
available on possible cellular effects of these chemicals. Methylcellulcse
has been used for many years to slow microorganisms (Brown 1944,
Marsland 1943). The rate of movement of bacteria in methylcellulose
initially increases as viscosity increases followed by a levelling or de-
cline (Pijper 1947, Schneider and Doetsch 1974, Shoes-
mith 1960). Pigoh and Szarski (1955) found that speed of forward
movement of Paramecium caudatum in solutions of gum arabic and po-
lyvinyl alcohol was directly proportional to viscosity. The effect of me-
thylcellulose on ciliary activity is also shown by its influence on the
direction of spiralling in ciliates (Grebecki et al. 1967, Seravin
1970). The flagella of Polytoma wuwvella beat with a lower amplitude,
wavelength and frequency in media to which methylocellulose has been ad-
ded (Brokaw 1963). Aggregating behavior of the flagellate Polytomel-
la agilis is modified in solutions of methylcellulose (Gittleson and
Rogers 1972).

Higher than normal viscosity produced by methylcellulose in solutions
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