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Fundamental study for human blood flow and property change
associated with electric field exposure
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Abstract

In the study of biological effects of ELF electric field, we found the change of blood flow when a human
subject was exposed to an electric field. We also found the increase of aggregated RBC’s (the red blood cells)
in the blood which was sampled right after the field exposure to a human body. To elucidate the mechanism
of these changes, human blood was exposed to a controlled electric field in vitro. In this study, we attempted
to simultaneously measure peripheral blood flow and changes in blood properties under different
environmental conditions. As a result of investigating the change in blood flow due to the whole body electric
field exposure to the human body, it was in a stable and unchanged state at the time of the sham-exposure.
On the other hand, when exposed to an electric field, changes were observed with a statistically significant
difference. It was also found that the tendency was greater in high humidity conditions.

Next, we focused on changes in blood properties as the cause of changes in blood flow. As a result, the
proportion of dispersed erythrocytes decreased and the proportion of aggregated erythrocytes increased with
electric field exposure.

Furthermore, we attempted to distinguish between physiological and physical changes that could be the
cause of this change. In order to eliminate the effects of physiological changes, the blood itself taken out of
the body was exposed to a DC electric field, and the changes in its cohesiveness were investigated. As a
result, although not as remarkable as when exposed to the human body, the cohesiveness of blood cells
tended to change as well.
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