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Abstract

Since 1/f fluctuations have been found in the RR intervals of electrocardiograms
(ECG), much research has been done on 1/f fluctuations in biological rhythms. In
particular, how 1/f fluctuations of heart rate vary with diseases and aging has been
studied. But, neither the generative mechanism nor the functional meaning of 1/f
fluctuations have been elucidated. To elucidate the mechanism by which the heart rate
variability shows 1/f fluctuations, we have been studying various factors which can
generate 1/f fluctuations. We have already confirmed that 1/f fluctuations originated
from fractal natures in biological organs. In this paper, a phase model is proposed which
associates local fluctuations originating from the fractal structure with global fluctua-
tions, such as heart rate variability. The model is simulated numerically. The phase
model reflects the fractal structure of the nervous system. As a result, it is suggested that

1/f fluctuations of heart rate variability originate from the fractal nature of structures
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in the nervous system.
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