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Cardiac arrhythmias and heart rate changes as an index of basal

conditions of shallow saturation scientific diver

Nobuo NARAKI ** Motohiko MOHRI *®
Kazuya MATSUMOTO * ¢

Introduction : Marine ecosystem researchers can use the shallow saturation dive as research tools without serious physiological
problems. However, we must watch their basal physiological and psychological conditions to avoid it being an obstacle in their
activities. Then, we tried to evaluate their basal conditions with the analysis of heart rate variability during sleep.

Methods : The simulated saturation dive to a depth of 30m was conducted using four males subjects. Dive profiles totaled 18 days.
Po2 was maintained at 0.04~0.045MPa at hyperbaric phases. The Electrocardiogram : ECGs & Electroencephalogram : EEGs were
recorded during light-out (from 23:00 to 07:00). The heart rate :HR and the coefficient of variation on ECG RR intervals : CV(R-R)
of every minute were automatically measured, and, also, ECG RR intervals were analyzed by FFT (consecutive 256 beats, LF : 0.05-
0.15Hz & HF : 0.20-0.40Hz). The sleep-awakefulness stages were assessed with EEG Polysomnogram every 20 seconds.

Results and Discussion : The sleep stages estimated from heart rate variability well agreed with the results from Polysomnogram.
Total sleep time diminished at the end of a dive, caused by a decrease of deep sleep and REM sleep. The heart rate decreased during
compression at a 30m depth and increased at the end of decompression. With the results of ECG R-R interval FFT analysis, the high
heart rate during decompression was introduced by elevation of sympathetic nervous activity, but a low heart rate at 30m could not be

explained. And also at the end of a dive, the relation between sleep stages and cardiac arrhythmias changed compared with the
predive.
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Fig. 1 Profile of simulated saturation dive to 30m depth with nitrogen and
oxygen. oxygen partial pressure at hyperbaric phases was 0.04 MPa,
ambient temperaturewas maintained about 24-25°C.
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Fig. 3 Time ratio of each Sleep stage to the total light-out (mean of 4 subjects)
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Fig. 4 Changes of HR and CV(R-R) for 10 minutes, 30 minutes after the light-
out.4 subjects & mean.
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