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            Abstract
SOME microorganisms swim well in solutions containing viscous agents (molecules with long unbranched chains, such as methylcellulose)1â€“7. Leptospira, a slender helical bacterium, swims more rapidly in such an environment than it does in water3, even at viscosities of several hundred centipoise (1 cP = 10âˆ’3 kg mâˆ’1 sâˆ’1). This behaviour is baffling until one realises that solutions of viscous agents are highly structured (gel-like). The solute forms a loose quasi-rigid network easily penetrated by particles of microscopic size. The network can exert forces normal to a segment of the body of a slender cell even when that segment does not possess a component of velocity in the normal direction; hydrodynamic treatments of the motion of microorganisms (or of cilia and flagella) do not apply. Solutions containing highly branched polymers, for example, Ficoll, are much more homogeneous. Here, we will review existing evidence for the gel-like character of viscous agents and describe experiments in which the motion of Leptospira or Escherichia coli are compared in solutions of methylcellulose and Ficoll of the same apparent viscosity. Our data show that solutions of methylcellulose are gel-like even when quite dilute, when the bulk viscosity is as small as 2 cP.
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