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Fundamental study for effect of ELF electric field exposure on human blood property

K AR FBE AT JtR EFT

WT BA HE £

Hisae O.SHIMIZU* Yusuke SHIZUYA** Masataka KITAMA*
Masaji YAMASHITA* and Junji ARISAWA*

Abstract
We have found the change of the blood flow in ELF (Extremely Low Frequency) electric field exposure to

a human body. To investigate the mechanism of this change, the separability of red blood cells (RBC’s) was

analyzed in the microscopic image of RBC’s. The proportion of the aggregated RBC’s increased and that of

the separated RBC’s decreased after the ELF electric exposure to a whole human body. To further investigate

the mechanism of this phenomenon, RBC’s were exposed to the electric field, in vitro. The same tendency as

in the in vivo exposure was observed. This result suggested the possibility that the electric field exposure

directly changes the blood property and causes the blood flow change.
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Fig.1 Outline of electric field exposure system.
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Fig.2 Time courses of experiment: Arrows
indicate timing of blood sampling.
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Fig.3 Structure of slide glass for microscopic
observation of liquid sample with constant
thickness : Black dots indicate the position of
image analysis.
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Fig.4 Temporal change of normal and aggregated
RBC'’s ratios in sham exposure of electric
field without water intake.
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Fig.5 Temporal change of normal and
aggregated RBC’s ratios in sham

exposure of electric field with water intake.
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Fig.6 Temporal change of normal and

aggregated RBC'’s ratios in electric field
exposure without water intake.
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Fig.7 Temporal change of measured Ht in sham
exposure of electric field without water
intake.

N.S
50 N=8
48
g 46
= L 4 * l * *
44 I
42
40 0 20 50 65 80 95 110
before after 0 15 30 45 60 (min)
water intake after sham exposure

Fig.8 Temporal change of measured Ht in sham
exposure of electric field with water intake.
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Fig.9 Temporal change of measured Ht in electric
field exposure without water intake.
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Fig.10 Structure of slide glass device for electric
field exposure to human blood, in vitro.
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Fig.11 Time courses of experiment: Arrows
indicate timing of measuring.
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Fig.12 Temporal change of normal and
aggregated RBC’s ratios in sham
exposure, in vitro.
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