W -
Neuroscience Letters 444 (2008) 36-4172(%% » % N2

Contents lists available at ScienceDirect

Neuroscience Letters

b =

ELSEVIER journal homepage: www.elsevier.com/locate/neulet

Tuning and sensitivity of the human vestibular system to low-frequency vibration
Neil P. McAngus Todd **, Sally M. Rosengren®, James G. Colebatch®

3 Faculty of Life Science, Jacksons Mill, University of Manchester, Manchester M60 1QD, UK
b Prince of Wales Clinical School and Medical Research Institute, University of New South Wales, Randwick, Sydney, NSW 2031, Australia

ARTICLE INFO ABSTRACT
Article history: Mechanoreceptive hair-cells of the vertebrate inner ear have a remarkable sensitivity to displacement,
Received 6 May 2008 whether excited by sound, whole-body acceleration or substrate-borne vibration. In response to seismic

Received in revised form 5 August 2008 or substrate-borne vibration, thresholds for vestibular afferent fibre activation have been reported in

Acuesed S Angast J00% anamniotes (fish and frogs) in the range —120 to —90dB re 1g. In this article, we demonstrate for the

first time that the human vestibular system is also extremely sensitive to low-frequency and infrasound
mﬁ; vibrations by making use of a new technique for measuring vestibular activation, via the vestibulo-ocular
Cochlear reflex (VOR). We found a highly tuned response to whole-head vibration in the transmastoid plane with a
Vibration best frequency of about 100 Hz. At the best frequency we obtained VOR responses at intensities of less than
Sensitivity —70dB re 1 g, which was 15dB lower than the threshold of hearing for bone-conducted sound in humans

at this frequency. Given the likely synaptic attenuation of the VOR pathway, human receptor sensitivity
is probably an order of magnitude lower, thus approaching the seismic sensitivity of the frog ear. These
results extend our knowledge of vibration-sensitivity of vestibular afferents but also are remarkable as
they indicate that the seismic sensitivity of the human vestibular system exceeds that of the cochlea for
low-frequencies.
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In an article titled “Tuning and sensitivity of the human vestibular system to low-frequency vibration,” three British scientists have
demonstrated that the inner ear is “extremely sensitive” to extremely low levels of low frequency noise, indeed “approaching the seismic
sensitivity of the frog ear.” They go on to wonder about the “behavioral consequences” of such sensitivity—a degree of sensitivity, they make

clear, that is found even in normal human subjects.

This is precisely what Nina Pierpont has been talking about. This new research offers substantial support for her claim that a perturbed
vestibular apparatus is one of the keys to explaining Wind Turbine Syndrome.

“Mechanoreceptive hair-cells of the vertebrate inner ear have a remarkable sensitivity to displacement, whether excited by
sound, whole-body acceleration or substrate-borne vibration....In this article we demonstrate for the first time that the
human vestibular system [inner ear] is ... extremely sensitive to low-frequency and infrasound vibrations.” “Human [inner
ear] receptor sensitivity is probably ... approaching the seismic sensitivity of the frog ear” (emphasis added, Abstract).

“The very low [noise] thresholds we found are remarkable as they suggest that humans possess a frog- or fish-like sensory
mechanism which appears to exceed the cochlea for detection of substrate-borne low-frequency vibration and which until now
has not been properly recognised.... A fundamental question is also raised as to the possible behavioral consequences ... such a
mechanism may have” (p. 41).
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