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Biological Effects of Magnetic and Electromagnetic Fields

Shoogo UeNO

Department of Biomedical Engineering, Graduate School of Medicine, University of Tokyo
7-3-1 Hongo, Bunkyo-ku, Tokyo 113—0033

Biological effects of magnetic fields are classified into three categories; the effects of (1) time-
varying magnetic fields, (2) DC or static magnetic fields, and (3) multiplication of both static fields
and other energy such as light and radiation. For each category, a different strategic approach is re-
quired to shed light on the biomagnetic effects.

Time-varying magnetic fields produce eddy currents which stimulate excitable tissues at low fre-
quencies. Magnetic brain stimulation can be realized by this effect. The first part of this paper fo-
cuses on magnetic nerve stimulation. Biological effects of static magnetic fields have been poorly un-
derstood. Recognition of the role of diamagnetic, paramagnetic and ferrimagnetic materials in the
body may help in unraveling the underlying mechanisms. The latter part of this paper focuses on the
effects of magnetic fields on the behavior of diamagnetic water and paramagnetic oxygen. The blood
coagulation, fibrinolytic processes and other biochemical processes are also observed under strong
magnetic fields up to 14T.
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