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Characteristics of P300 component of visual event-related potential under hyperbaric heliox
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Abstract

Effects of hyperbaric heliox environment on the P300 component of event-related potential (ERP) were
investigated in 12 professional divers. Three channels of EEG (Fz, Cz and Pz) were recorded during two
simulated 4.5 MPa (440 msw) heliox saturation dives. EEG measurements were done on the first day of the
pressure-holding stage and a visual oddball task was used to elicit P300. Changes in the performance of the
visual oddball task indicated that hyperbaric pressure caused mild deterioration in cognitive function under
4.5 MPa. Although P300 omission under hyperbaric heliox environment was reported in a previous study
using an auditory oddball task, P300 was distinctly recorded from every diver under 4.5 MPa. We inferred that
performing the visual oddball task helped maintain an adequate arousal level and thus led to the appearance of
P300. A notable characteristic of P300 under 4.5 MPa was a slight delay of the peak latency; in contrast, its peak
amplitude remained unchanged. These results indicate that the hyperbaric exposure slows down the speed of
the stimulus evaluation process. However, it appears that from the practical viewpoint, this cognitive change
exerts only a minor influence on human performance in hyperbaric heliox environment.
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Fig. 1. Effects of ambient pressure on behavioral
indices. Not only reaction time but also EMG
discharge latency increased under 4.5 MPa.
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Fig. 2. Examples of P300 recorded from one diver. ERP tracings were replicated twice and superimposed in order to
confirm the reproducibility of the components. P300s, or large downward deflections around 350 msec after
the target stimulus, were distinctly noted under both ambient pressure conditions. EMGs were recorded at the

short flexor muscles of the thumb.
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Fig. 3. Changes in P300 indices. (A) The peak latency increased under 4.5 MPa at any of the electrode positions. (B)
The peak amplitude tended to increase toward Pz under both ambient pressure conditions. (* .01<p <.05 ***

.001<p<.005)
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