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The Role of Viscoelasticity of Respiratory Mucus
on Mucociliary Transport

Yuichi Majima et al.
Department of Otorhinolaryngology, Mie University School of Medicine

Both elastic modulus (G’) and dynamic viscosity (y’) of 52 middle ear effusions were
determined by an oscillating sphere magnetic rheometer and compared with transportability of
the effusions on mucus-depleted bullfrog palate. The experiments were performed under the
constant temperature of 25°C. A maximum value of transport was obtained at G’ of about
20 dyn/cm? (at 1Hz). Below this value there was a significant positive correlation between
the transport rate and log G’. Above 20 dyn/cm?, the negative correlation between the
transport rate and log G’ was significant. A similar significant correlation between the trans-
port rate and log 7’ was obtained. The maximum value of transport was obtained at 7’ of
about 2 poise (at 1 Hz). Below 7’ of 2 poise, there was positive correlation, and above 2
poise, negative correlation was observed.

Twenty-nine normal nasal mucus were collected from the each nasal cavity of healthy
human adults, and its dynamic viscoelasticity were determined at 1 Hz. G’ of normal mucus
averaged 35 dyn/cm2-+0(), 46 log unit, and %’ averaged 1.79 poise*0. 47 log unit. Our results
indicate that both G’ and 7’ of normal respiratory mucus exist in the viscoelastic range for
optimal transport efficiency.
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