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Pump Function of C. elegans Pharynx in Highly Viscous Environ-
ments YUKI SUZUKI, KENJI KIKUCHI, Department of Finemechanics, Graduate
School of Engineering, Tohoku University, KEIKO NUMAYAMA-TSURUTA, Grad-
uate School of Biomedical Engineering, Tohoku University, TAKUJI ISHIKAWA,
Department of Finemechanics, Graduate School of Engineering, Tohoku University
— A nematode C. elegans is a filter feeder, which lives in various viscous habi-
tats such as soil and rooting fruits. C. elegans draws a suspension of food bacteria
and separates them from the solvent water by using the pharyngeal pump. Former
studies have proposed the mechanism of the food condensation only in low viscosity
environments. Although C. elegans lives mostly in highly viscous habitats, few stud-
ies have investigated the food condensation in highly viscous conditions. Hence, it is
not clear how C. elegans can eat bacteria to survive in highly viscous environments.
In this study, we investigated the effect of viscosity on the survival of worms and
the pump function of the pharynx in highly viscous conditions. We found that the
survival rate of worms diminished with increase in viscosity. We also found that the
pump function weakened due to higher viscosity while the pump power rose with
increase in viscosity. This result suggests that the amount of ingested food declined
with increase in viscosity since the pharyngeal pump could expand and contract
inadequately in high viscosity. Finally, our results indicate that decrease in the sur-
vival rate of worms would be related with decline in the amount of food ingested by
the pharyngeal pump in high viscosity.
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