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Abstract

The biological effects of extremely low frequency electric fields on animals are reviewed with emph-
asis on studies of the nervous system, behavior, endocrinology, and blood chemistry. First, this paper
provides a histrical overview of studies on the electric field effects initiated in Russia and the United
States mainly regarding electric utility workers in high voltage substations and transmission lines.
Then, the possible mechanisms of electric field effects are explained using the functions of surface elec-
tric fields and induced currents in biological objects. The real mechanisms have not yet been identified.
The thresholds of electric field perception levels for rats, baboons, and humans are introduced and com-
pared. The experimental results concerning the depression of melatonin secretion in rats exposed to

electric fields are described.
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Nervous system and behavioral studies in animals [2,5,11-19].

Exposure

Frequency

(kV/m) (Hz) Subject Effects examnined
0.035 15, 30, 50 rat no effect on overall rate of neuron firing
0.0074 60 monkey | no effect on operant behavior
~ 0.056 45, 60, 75 | monkey | altered behavior ( frequency specific )
changes in interesponse time, dose-dependent.
0.010- 056 7,10 monkey EEGgenttrainment at field frequency
0.1 60 rat 1o effec.t in preference behavior or in temporal
discrimination )
~ 0.1 45 mouse | no effect on brain and serum serotonin
~ 0.1 45 rat altered brain acetyl transferase
0.8-1.2 60 mouse | more active in dark periods
4.2 60 bees increased activity during exposure
~ 25 60 rat initial startle reaction
2-10 60 rat detection threshold approximately 8 kV/m
~ 15 60 baboon | detection threshold approximately 12 kV/m
25, 50 60 mouse | initial sterile reaction
25, 50 60 rat preference for area of exposure
26 60 chick | peck suppression, 28 % decrease in motor activity
~ 97 60 detection threshold at 7.9 or 13.3 kV/m,
rat .
depending on methods used
30 60 swine | perception of field, prefer shielded area at night
30 60 rat no effect in taste aversion
30 60 baboon | small behavioral changes
30, 60 60 baboon | temporary cessation of operant behavior
30, 60 60 baboon | differences in three social behavior categories
32 60 pigeon | perception of field altered in exposed animals
transient hyperactivity in inactive phase, 35
10-75 60 MOUSe | 4 vm average threshold
40 60 chick | decreased activity in exposed animals
50 50 mouse | no effect on behavior (also for rat and guinea-pig)
50 60 movement of vibrissae decreased with increase of
rat . ‘1.
relative humidity
hyperactivity =~ with intermittent exposure
10-75 60 mouse (commencing at 50 kV/m )
67 60 chiken | no effect on activity or gross behavior
67 60 mouse | hyperactivity with intermittent exposure
79, 90, 100 60 rat rats spend more time out of field
80 60 cat EEG changes
65 60 rat increased excitability of sympathetic ganglion
65 60 rat no effect on peripheral nerve function
65 60 rat excitory changes in n.euromusclular function,
slower recovery from fatigue
~ 65 60 baboon | electric field of as much 65 kV/m is not aversive
100 60 rat no aversive stimulus
100 60 rat aversion behavior
~ 800 60 cat observation stimulation of paw by surface electric

field of 160 kV/m
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Table 2 Studies on endocrinology and blood chemistry [2,5,20-24].

E(}](R(/)z;'e Fregq;{x:)n y Subject Effects examnined

0.1 45 rat altered plasma corticosterone levels

0.1 45 rat no effects on serum chemistry

1.5 60 rat lower melatonin in pineal gland (1981, 1983)

5 60 rat no effect on serum chemistry

10 60 rat adrenal response elevated

15 60 rat lower serum corticosterone

15 60 rat lower albumin

15 60 dog no effects on cortisol secretion

25 50 dog no effects

25, 50 60 mouse transient effect on steroid concentrations

39 60 rat albejrations in diurnal rythms of biogenic
amines

39 60 rat decrease in pineal melatonin level

50 50 rabbit altered calcium, glucose, urea

50 50 mouse | no effects on blood biochemistry

50 50 rabbit no effects

50 50 guinea-pig | no effects on blood biochemistry

50 60 rat, no effect on plasma and adrenal levels of

rabbit corticosterone

lower testosteronelevel ( 120-day exposure );

65 60 rat . .
no effects in other hormones

65 60 rat alteration in serum melatonin

80 60 rat no change in corticosterone level

100 60 rat no effects on serum chemistry

100 59 rat no effects

100 60 rat no effect in corti_sterong level, increase in
growth hormone (intermittent exposure)
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