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ABSTRACT

The purpose of this study was to investigate cardiorespiratory
responses to pseudorandom binary sequence exercise. Since control of
heart rate (HR) in response to light exercise is mainly based on
parasympathetic withdrawal, and sympathetic activity begins to in-
crease when HR approaches 100 beats/min (bpm) level, we hypo
thesized that HR dynamics in man might be different, especially on
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frequency domain analysis in response to pseudorandom binary sequ-
ence (PRBS) exercise above and below 100 bpm HR level. PRBS tests
were the combination of two PRBS patterns and three work rate
levels adjusted to the HR level above, around, and below 100 bpm.
PRBS | had 15 units, each of 1() —s duration for a total of 150s, and
PRBS 2 had 31 units, 5—s duratin for a total of 155s.

During PRBS exercise below 100 bpm, the gain of HR dynamics

- was higher and the phase shift was smaller than those above 100

bpm. The different HR dynamics between above and below 100 bpm
might be reflected by different control of parasympathetic with-
drawal and sympathetic activity. It was sﬁggested that the combina-
tion of work rate level, duration of each work, and unit numbers of

work were essential to pseudorandom binary sequence exercise.
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% 1 Subject characteristics, and work rate setting for PRBS pseudorandom binary

seqnence exercises

WR range [low-high (diff.*)] of PRBS
o Age | Height | Weight y;romx selected to adjust mean HR level
. (yrs) | (cm) (kg) | (I/min) below- around- above-
100 beats/min (watts)

S1 23 181 64 3.3 20-100 (80) | 50-170(120) | 100-180 (80)
S2 24 168 75 3.2 0- 60 (60) | 25- 85 (60) | 50-110 (60)
S3 26 160 55 2.7 0- 60 (60) | 10- 70 (60) | 50-110 (60)
S4 37 176 73 2.1 10- 70 (60) [ 20-120(100) | 70-130 (60)
S5 41 169 66 2.6 20- 80 (60) | 40-140(100) | 90-150 (60)
S6 44 169 73 3.5 0- 80 (80) | 35-115 (80) | 70-150 (80)

* : diff. =high WR-low WR
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a) PRBS 1: 4t=10 (sec), n=15
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b) PRBS 2: 4t=5 (sec), n=31
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a) PRBS 1: 4t=10 (sec), n=15 b) PRBS.ZZAt=5 (sec), n=31
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B4 Gain and phase of HR dynamics to PRBS1 (a) and PRBS2 (b)
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PRBS 2: 4t=5 (sec), n=31
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