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Dynamic Response of Peripheral Blood Flow
due to Laser Stimulation

Osamu FUJIWARA and Susumu MIURA
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(Received August 30, 1994)

Bio-stimulation therapy using a low energy laser beam is called laser acupuncture, which has
beneficial effects in many kinds of therapeutic applications. This bio-effect is known to result
from improving the local blood flow, whereas the action mechanism is not well elucidated.
From that perspective, this paper examines dynamic responses of peripheal blood flow due to
laser stimulation, which can be estimated from our newly proposed method. A correlation
computation method for obtaining the indicial response to the laser stimulation is given using
the laser beam modulated by the maximum period sequence. Computer simulation is conducted
for verifying the validity. Measurement of the blood flow at finger tip is made for sixty
healthy subjects with age of 20 to 32. For half of the subjects, the finger tip is stimulated by
the laser beam with the output power of 30mW. The results show that no differences of the
blood flow responses are observed between the laser stimulation group and control, which

suggests that the laser stimulation for a healthy subject might not promote the blood flow.
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Figure 1 (a) Waveform of the blood flow measured at

finger tip and (b) its computed power spectrum.
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Figure 2 Computer-generated waveform of the bio-
response simulating peripheral blood flow being
assumed to have an exponential indicial response
to stimulation. (a) the case without stimulation,
(b) and (c) the cases with stimulation modulated
by the maximum period sequence.
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Figure 3 Computer-generated waveform of the indicial
response estimated to stimulation. (a) the case
without stimulation, (b) and (c¢) the case with
stimulation modulated by the maximum period
sequence.
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Figure 4 Computer-generated waveform of the indicial
response estimated on average. (a) the case with-
out stimulation, (b) and (c) the case with stimula-
tion modulated by the maximum period sequence.
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Figure 5 Relationship between an assumed response
amplitude and the estimated one.
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Figure 6 Laser stimulation point and experimental set-
up for measuring the blood flow at finger tip.
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Table 1 Experimental groups and conditions.
. Stimulation  Measurement

Group Subject duration duration
Control 30 - 310sec
Stimulated 30 160sec 310sec

(total)
Mode CwW
Output power 30mW
Stimulation

Time [s]
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Figure 7 (a) measurement time table and (b) model
waveform of the blood flow at finger tip.
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Figure 8 Waveform of the blood flow measured at
finger tip.
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Figure 10 Relationship between the time constant and
response amplitude which are obtained from fit-
ting the response waveform of the blood flow.
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Figure 9 Waveforms of the indicial response estimated
to laser stimulation.
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Figure 11 Waveform of the indicial responses esti-
mated on average to laser stimulation.
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