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ABSTRACT 

The in vitro response of adrenal cortical tissue 
to 60 Hz nigh intensity electric field exposure was 
studied. Adrenal glands were immediately removed 
from freshly sacrificed male Sprague-Dawley rats 
and placed in physiological solution. Adrenal cor
tical tissue was then sliced a.way .from the intact 
adrenal gland and placed in a superfusion system. 
Physiological Krebs-Henseleit-glucose solution was 
passed over the tissue and pumped through an analyti
cal system which continuously monitored the corti
costerone output of the tissue. An electric field 
exposure system was placed in situ. around the adrenal 
tissue, set at an initial strength of 45 kV/m, and 
regularly incremented. The corticosterone output 
response to ACTH stimulation was compared between the 
field-on and field-off conditions. In addition, we 
will report on studies of adrenal gland weights 
between field-exposed and ~ham-exposed rats. 



SOMMAkV 

The sensitivity of the hypothalamic-pituitary
adrenal axis to environmental influences allows an 
animal to survive stressful alterations in its external 
environment. If an animal senses a change of sufficient 
magnitude, the central nervous system will initiate · 
the production of corticotrophin releasing factor (CRF) 
which stimulates cells of the anterior pituitary to pro
duce adrenal corticotrophic hormone (ACTH). ACTH is 
carried through the peripheral bloodstream to cells of 
the adrenal cortex where it stimulates production of 
cortisol and corticosterone. These two steroid hor
mones are potent physiological effectors which inter
act with most cells of the body. Sbme inv~stigators 
have noticed field related changes in these hormones. 
Marino, et al. 1 have reported significant elevations of 
the circulating adrenal cortical hormones as well as 
increased adrenal and pituitary weights in rats sub
jected to a 60 Hz 15 kV/m electric field. They have 
suggested that such fields act as a biological stressor. 
Noval 2

, however, reported a decrease of corticosterone 
output under exposure conditions. Pilot studies here 
at Tulane have indicated a subtle increase of adrenal 
but not pituitary weights with field exposure. 

In order to determine if there were any direct 
electric field effects on adrenal cortical function, 
an in vitro analysis was designed which measured 

.corITcosteroid production. Since the in vitro pre
paration is devoid of sensory inputs, any alteration in 
adrenal output must reflect structural or biochemical 
changes and not a psychological stress. 100-400 gm 
Sprague-Dawley rats were sacrificed by decapitation, 
and their adrenals were removed and placed in warm (35°C) 
physiological solution. Adrenal cortical tissue was 
sliced away from the intact adrenal glands and approxi
mately 8-10 mg of the tissue was placed in a glass tube. 
The tube and tissue were then inserted in a continuous 
flow analytical system as described by Saffran, et al. 3

• 
In this procedure, physiological Krebs-Henseleit-glucose 
solution was pumped over the tissue by a Technicon 
Autoanalyzer Pump I. Corticosteroids formed in the 
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tissue entered the superfusate as it flowed over the 
tissue. Past this point, the superfusate underwent an 
extraction with methylene chloride. This extract then 
mixed with ethanolic sulfuric acid, after which the 
mixture passed through a Turner fluorometer. The degree 
of fluorescence of the superfusate was proportional 
to the levels of corticosterone present. Fluorometric 
responses were recorded on a Linear recorder. 10 mU 
doses of ACTH were added to the superfusion solution 
every 100 minutes in order to test adrenal cortex 
responsiveness. 

An electric field exposure system was placed 
in situ. Parallel plate electrodes, separated by 1.2 cm, 
werepTaced around the tube of tissue and energized 
to a field strength of 45 kV/min air. Comparisons 
of corticosterone output were made bet~een the field-on 
and field-off trials. The field strength was incremented 
at regular intervals to obtain a strength-response 
profile. 

We will also report on our pilot study of pituitary 
and adrenal.weights covering 4 generations of chronically 
exposed and sham exposed rats. 
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