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Fundamental study for human blood flow change
associated with ELF electric field exposure ll
— Possibility of blood flow change by electric field and vibration stimulation —
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Abstract

We have found human peripheral blood flow change associated with ELF (Extremely Low Frequency,
0-300 Hz) electric field exposure. When the ELF electric field is exposed to a human body with electrodes
insulated from the body, low-frequency mechanical vibration occurs around the electrode at close contact to
the body. An experimental study was conducted to find whether the blood flow change was caused by this
vibration or electric field itself. First, the environmental effect of an experiment was investigated. It was
confirmed that the effect of electric field exposure is larger in humid atmosphere than dry one. Then, the
electric field and the mechanical vibration were applied to a human body, and the blood flow was measured.
In the vibration exposure, blood flow increased locally near the applied area. In the field exposure, blood flow
increased at all body surface of the subject. Finally, to differentiate the cause of the blood-flow increase, the
effect of mechanical vibration was eliminated using a vibration absorbing material. It was found that blood flow
still changed in the electric field exposure even without mechanical vibration.
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Fig.5 Blood flow change at arm
in vibration exposure.
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Fig. 8 Blood flow change at instep
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181



182

3.3. ERREOKR

Fig1 DEEBICKYELHICTERZBRELI-IHE
DIER%E Figs.9-12 IZ7RY. BREZERICMRE
FEEICEML, BERTRER P L5OMNBEEA
DLARIZERBLE:. BEFOLRSEMOREE
X, BERERE, 12~17% L FEREETH-
f=. ShIZHLEZEEBTIE, Fig.12 ®&L 512 45%
BEOHELZIMREEMARD ON-. BEFL
BRICMTREIP HONTBRBRIOLAILICEFET
B#F(&, Figs.9-11 DHEELR%THD.

ChoDFEREY, ERZEHICBE LSS,
MREA—BEICEMT S5 &, FBREFLR
DEER, RBBZBEOSHSICLEABEOHITHSC
LMD LNz, COBRIE ERKERFH

L& PMFREDBREVEL—HTE2HLDTHD.

MREMOELICONTIE, RBREOHDE
EEZRE, Figs.9-11 DK S ITKEFEEWLGH
o1, BEBMTORRIE, ERBHECH#ESIIRE
EMICRBBREICHESOREEMAES LT, I
REQOEMABEEICE>T-&3EZ NS,

3 -

] N=10
25 *:P<0.05

111

L]
I

blood flow rate
[
w

[y

0.5
0
rest 1 exposure rest 2 rest 3
Osham exposure M electric field exposure
Fig.9 Blood flow change at arm
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Fig.10 Blood flow change at thigh
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Fig.11 Blood flow change at shin
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Fig.12 Blood flow change at instep
in electric field exposure.
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Fig.13 Blood flow change at arm in vibration

exposure with insulating vibration-absorber.
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Fig.14 Blood flow change at instep in vibration

exposure with insulating vibration-absorber.
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Fig.15 Blood flow change at arm in electric field

exposure with insulating vibration-absorber.
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Fig.16 Blood flow change at instep in electric field

exposure with insulating vibration-absorber.
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Fig.17 Blood flow change at arm in electric field
exposure with conductive vibration-absorber.
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Fig.18 Blood flow change at instep in electric field
exposure with insulating vibration-absorber.
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