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Abstract

In the actual condition survey on damage resulting from exposure to aircraft noise (maximum value exceeding 100dB
yearly), the effects on daily conversation, sleep disorder, hearing loss, etc. have been made clear. Further more, there has
also been a higher birth rate of low birth weight infant. From these sesults, we can understand that noise has a great
effect on the human body. So, we clarified the physiology effect by measuring the brain waves and secretory
immunoglobulin. We also checked the effectiveness of wearing earplugs at the same time.

The subjects were 12 healthy females(undergraduate/graduate students of the literature department)with an average age
of 21.5 years and having no history of otological disorders.

We divided them into 2 groups of 6, and gave the former half earplugs but not the latter half, based on the order of
application. The experiment was conducted on each subject in an experimental laboratory with low resonance. The subject
were. made to listen to 2 cassette of construction site and train noise under the girder bridge, 2m in front and 3m behind
them (80-100dB). Saliva samples were taken from all of the members in each group before the experiment.” Then the
group with earplugs was to relax with their eyes closed, quietly listen to classical music and mental count before the
experiment. During the experiment, they put on their earplugs and performed their takes such as load of Uchida Kraepelin
psychologocal test, mental count and relaxing with eyes closed and, their saliva samples were taken again. And then they
removed their earplugs and performed their takes again such as work load of Uchida Kraepelin psychological test, mental
count and relaxing with eyes closed, and completed their experiment. The group without earplugs, except for the
difference in order of earplugs application, performed the same tasks as the first group and, brain wave measurement was
also performed.

1) Inspecting them in @ wave average amplitude value in right occipital, which is a barometer of relaxing level, no
big difference was observed both in noise/earplugs. Signifivant difference was identified both between mental count
and mental count in noise/mental count and mental count with earplugs(P<.05)and, significant difference
between mental count in noise and mental count with earplugs was not identified but mental count with earplugs
diplayed intermediate value between mental count in normal status and mental count in noise.

2 ) Normally, a@wave in the left decreases because the left hemisphere is used during mental count. So, by inspecting
it in the difference of left and right of cerebral function (02/01), we can understand that in a mental count in normal
status, the (02/01) ratio value becomes maximum and that the left hemisphere is being actively used. On the other
hand, for mantal count in noise, the (02/01)ratio was identified with amall significant difference compared to the
mental count in normal status (P<0.05). Further, no significant difference was identified for mental count with ear-
plugs but it displayed an intermediate value between mental count in noise and mental count in normal status.

3) We inspected secretory immunoglobulin which is said to be a barometer of acute stress from saliva measurement.
Comparing the increasing amount of secretory immunoglobulin of group with earplugs and group without earplugs,
a significant difference was identified because secretory immunoglobulin increase of group without earplugs compared
to group with earplugs was lager (P<0.05). Therefore, we thought that earplugs could have a influence of alleviating
an acute stress status.

4) When viewing a brain wave topography (potential distribution map), when the group without the earplugs perform
mental count under noise environment, their Swave is a little to the right and we infer that noise put them into a
condition which causes difficulty in mental count (lowering of thinking activity). However, since their Swaves is a
little to the left when the earplugs are applied, we were able to see a condition which the subjects were concentrat-
ing on the tasks such as mental count. We studied the inner human body stress caused by the noise from a

physiology side and inspected ear plug application simultaneously.
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