Experimental Study on the Frequency Response
and the Effects of Repeated Local Vibration
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(a) Experiment | (b) Experiment |l

Fig.1. Schemstic illustration of the device for local vibration exposure. (a) Vibration was
exposed to rat’s tail. (b) Vibration was exposed to rat’s hind legs.
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Fig.2. Schematic illustration of methods measurements of the skin temprerature, local
blood flow and motor nerve conduction velocity on rat’s tail and the location of various
sensors. For measuring of skin temperature, a thermister sensor was placed on point A,
and fixed with paper tape. For measuring of local blood flow, a needle-electrode was
inserted into subcutaneous tissue at point B and a reference electrode was placed at point
C. For measuring of motor nerve conduction velocity, a pair of electrodes by steel spring

for stimulation are ringed points S, and S,.

action potential was placed at point D.

A double-core-electrode for recording muscle
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Fig.3. Effect of different vibration frequencies on
skin temperature of rat’s tail exposed to local
vibration for 240 minutes a day under the
acceleration (50/ms?) for 14 days. The mean +
SEM of the difference between the values of
before vibration and after vibration exposure is
shown at each frequency. The control group
was kept for 240 minutes a day in each cage
without vibration for 14 days. % p<0.05
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Fig. 4. Effect of different vibration frequencies on
blood flow of rat’s tail exposed to local vibration
for 240 minutes a day under the acceleration
(50m/s?) for 14 days. The mean + SEM of the
difference between the values of before vibration
and after vibration exposure in shown at each
frequency. The control group was kept for 240
minutes a day in each cage without vibration for
14 days. % p<0.05.
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Fig. 5. Effect of different vibration frequencies on
MNCYV of rat’s tail exposed to local vibration for
240 minutes a day under the acceleration (50m/s?)
for 14 days. The mean £ SEM of the difference
between the values of before vibration and after
vibration exposure is shown at each frequency.
*p<0.05, **xp<0.01.
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) Vibration expocsecd

Fig. 6. Histological pictures of knee joint, (a) control rat and (b) rat exposed to
repeated local vibration (60 Hz, 50m/s? ; 240 minutes a day for 30 days), alciane blue
stain, X100.
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(a) Control

(b) Vibration exposed

Fig.7 Histological pictures of muscles (M. tibialis anteriolis), (a) control rat and (b)
rat exposed to repeated local vibration (60Hz, 50m/s?; 240 minutes a day for 30
days), hematoxylin and eosin stain, X400.
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Experimental Study on the Frequency Response and the Effects of Repeated Locs]
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Abstract

The purpose of the present study was to clarify the vibration frequency which can affect the
most serious damage to men, and to clarify whether the changes of bone, joint and muscle are
characteristic findings induced by vibration exposure. For this purpose, a series of animal
experiments were performed. Six vibrations used were composed of different vibration frequenci-
es, 30, 60, 120, 240, 480, 960 Hz, under the constant vibration acceleration of 50 m/s2. For 240
minutes per day, the tail and hind legs of rats were exposed to these vibrations for 2 weeks and
1 month, respectively. The responses of the peripheral circulatory system and peripheral nervous
system were investigated by measuring the skin temperature, blood flow and peripheral nerve
conduction velocity. Moreover, the morphological changes in knee joints and muscles of the hind
legs were observed microscopically. Comparing the values between that before vibration exposure
and that after vibration exposure, skin temperature observed in the vibration exposed group, at 480
Hz, was significantly lower than that of the control group. Tissue blood flow was significantly
slower at 30 Hz, 60 Hz and 120 Hz. These findings indicated that the peripheral nervous system
could be affected by relatively low frequency area as 30 Hz-120 Hz. The peripheral circulatory
system, especially blood flow, could be affected by a low frequency as 30 Hz. Under the
conditions in the present experiment, with the vibration acceleration fixed at 50 m/s?, the
amplitude of displacement was the largest at 30 Hz. Therefore, the displacement of vibration may
closely relate to the effect on the blood flow. The frequency response observed in the peripheral
nervous system was the same as that observed by acute vibration exposure (for 240 minutes). The
bone, joint and muscle system were not significantly affected by vibration exposure in this
experimental condition. Thus, within the present condition, any morphological changes
characteristic to vibration exposure could not be observed.




