
EFFECT OF CHRONIC EXPOSURE TO AN ELECTRIC FIELD 
ON SUBSEQUENT DISCRIMINATION OF ELECTRIC FIELDS 

ABSTRACT 

An experiment was conducted to determine if pre-exposure to a 
60-Hz electric field affects the subsequent ability of rats to 
discriminate the presence or absence of electric fields at various 
field strengths. Male, Sprague Dawley rate (N=l20) were exposed 
or sham exposed to a 100 kV/m, 60-Hz electric field for 30 days 
(22 hours/day). Rats were subsequently tested for side of resi
dence in a Plexiglass shuttlebox where one end was shielded from 
the electric field while the other end was exposed at field strengths 
of 0, 25, 50, 75 or 100 kV/m (N=l2 pre-exposed and 12 sham pre-exposed 
rats per field strength). Pre-exposed rats spent significantly more 
time of a 45-minute session in the exposed region at 25 kV/m compared 
to sham pre-exposed controls. Within the pre-exposed group, there . 
was significantly higher exposed side residence across field strengths 
[F= 6.44, p < 0.05, (4.55 df)], while within the sham pre-exposed 
group there was significantly higher unexposed side residence time 
among field strengths [F=6.84, p < 0.05, (4.54 df)]. Results are 
discussed in terms of adaptation to an electric field stimulus. 
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SUMMARY 

Previous research in our laboratory has demonstrated that naive 

rats discriminate regions of an environment exposed to 60-Hz electric 

fields from, visually identical, regions shielded from electric fields 

(Phillips, 1977). Rats were tested for side of residence and activity 

levels in a Plexiglass shuttlebox, one end of which was covered with 

aluminum window screen effectively shielding the enclosed volume from 

electric fields. The opposite end was covered with plastic window 

screen, of an identical color and mesh, which did not attenuate the 

electric field. During a 45-minute session, rats spent significantly 

more time in the shielded region at 60-Hz electric fields of 90 and 105 

kV/m (Phillips, 1976). This response was not seen at field strengths 

of 60 or 75 kV/m, or among O kV/m control rats. This response was 

stable across four 45-minute sessions spaced one week apart. 

When the session duration was extended to 23.5 hours (8 hour light: 

12 hour dark: 3.5 hour light) naive rats spent significantly more time 

in the shielded region at field strengths of 75 and 100 kV/m. This 

response was seen during both the light and dark periods of the session. 

At field strengths of 25 and 50 kV/m rats spent significantly more time 

in the exposed region during the light portions of the cycle but not 

during the dark period. 
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The results of these experiments suggest that l) rats perceive and 

respond to 60-Hz electric fields; 2) the response is bimodal. based on 

field strength; and 3) rats do not adapt to exposure within 24 hours of 

exposure. To test the hypothesis that rats do not adapt to electric 

field exposure with longer exposure durations, an experiment was conducted 

to determine the effects of chronic pre-exposure to an electric field on 

subsequent discrimination between the exposed and shielded regions of 

the shuttlebox. If rats adapt to exposure there should be a significant 

difference between pre-exposed and sham pre-exposed rats in exposed and 

shielded side residence times. 

To maintain equivalent ages in test subjects, three replicate experi

ments were conducted and the results combined. In each experiment 40 . 

male, Sprague Dawley rats were sequenced into a parallel plate exposure 
• 

system (Phillips, 1976) (8 per day/5 days; consisting of 4 exposed and 

4 sham-exposed animals) and removed in the same order after 30 days of 

exposure or sham exposure. The rats were exposed approximately 22 hours 

per day to a field strength of 100 kV/m. Rats were 55-60 days of age 

when placed in the exposure system and 85-90 days when tested in the 

shuttlebox which has been described elsewhere (Phillips, 1977). 

Rats were tested at field strengths of 0, 25, 50, 75 and 100 kV/m 

(N=l2 pre-exposed and 12 sham pre-exposed rats per group). The test 

order was balanced across time of day to control for possible diurnal 

effects on the response. Each session lasted 45 minutes and there were 

8 sessions per day. Exposed and shielded side residence times and traverse 

activity between the two regions were recorded. 
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At 25 kV/m pre-exposed rats spent significantly more time in the 

exposed region than did sham pre-exposed controls (t=2.10, p .< 0.05, 

22 df). The difference between groups at 25 kV/m was significant by 

the third 15-minute increment of the session (t=2.18, p < 0.05. 22 df). 

Within pre-exposed and sham pre-exposed groups there were significant 

differences in exposed and shielded region residence time based on 

field strength. Pre-exposed animals spent more time in the exposed· 

region [F=6.44, p < 0.05, (4.55 df)] while sham pre-exposed rats spent 

more time on the shielded side [F=6.84, p < 0.05, (4.54 df)]. 

These results indicate that rats adapt to electric field exposure 

when chronically exposed to a 60-Hz electric field of 100 kV/m for 30 

days. Clearly, this adaptation must occur after 24 hours of exposure, 

although the temporal limits are not yet known. Further, these results 

would seem to indicate that after living in an electric field environ

ment for 30 days pre-exposed rats responded behaviorally to maintain 

that environment. This suggests that the response of sham pre-exposed 

rats to reside on the shielded side may be based on the novelty of 

electric field stimulation. 



•--· ,_ .. 

REFERENCES 

l. Phillips, R. D. and H. T. Kaune. 1977. Biological Effects of High 

Strength Electric Fields on Small Laboratory Animals, CONS/1830-2, 

Conservation Division, Department of Energy, Washington, D.C. 

("Behavioral Preference" by D. L. Hjeresen, pp. 52-64). 

2. Phillips, R. D., W. T. Kaune, J. R. Decker and D. L. Hjeresen. 1976. 

Biological Effects of High Strength Electric Fields on Small Laboratory 

Animals, Interim Progress Report, CONS/1830-1, Conservation Division, 

Department of Energy, Washington, D.C. 

·1 


