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Summary

THE EVENT RELATED POTENTIAL AND AUDITORY EVOKED POTEN-
TIAL OF THE HUMAN BRAIN AT HIGH ALTITUDES

Katuaki Endo
Department of Physiology, Kyoto University,
Michiro Nakashima
Saiseikai Izuo Hospital,Osaka

It is well known that the hypoxic environment produced by sojourn at high altitudes often
induces the disorders in the sensory and motor system of the brain as well as behavioral and phys-
iological changes such as anorexia nausea or insomnia. These symptoms may be produced mainly
by combined effect of hypoxia and hypothermia at high altitudes. The purpose of this study is to
find the changes in the electrical activities of the human brain at high altitudes occurring in associ-
ation with brain symptoms and disorders. Twenty one subjects were selected from the members of
the Kyoto University Himalayan Medical Expedition in 1990. They spent about two or three
months at high altitudes above 5000 meters. Recordings of the event related potentials ( ERP )
which is referred to P3 or P300, and auditory evoked potentials ( AEP ) were made at sea level
and at high altitudes, usually at the base camp. The subject concentrated to a tone, and responded
by pressing a push-button with the thumb. Paired tones separated by an interstimulus interval of 1-
4 seconds were given to the subjects required to respond to the second tone. The electroen-
cephalogram ( EEG ) was recorded from silver-chloride disc electrodes at vertex ( Cz ), with left
earlobe as reference. The right earlobe was connected to the ground, usually. The amplified EEG
was stored on magnetic tapes using a frequency modulated tape recorder for off-line analysis by
an averaging computer after returning to our laboratories. Individual potentials were averaged
over 30-50 trials. In 13 subjects significant decrease in ERP ( P3 ) at high altitudes was observed
compared with control recordings at sea level. Seven subjects suffered from the brain syndrome.
Mean values of the P3 were 7.9 + 5.1 uV at high altitude and 18.5 + 9.2 uV (N=13) at sea level.
Significant decrease in AEP was also observed. Mean values of the AEP were 9.6 + 5.8 uV at
high altitude and 15.8 + 6.2 uV (N=21) at sea level. It was inferred that ERP is more sensitive to
the hypoxic environment compared with AEP.
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