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Exposure to a high-frequency electromagnetic field and to ultrasound changes the total content
of free amino acids in the internal organs. Short exposures to uhf and microwave fields cause
an increase in the concentration of free amino acids, whereas large doses have the opposite

effect and reduce their content. Ultrasound caused the greatest changes when applied in a dose
of 3 W/em? for 5 min.

Data indicating the effects of microwaves on functions of individual organs [3, 4, 8, 10, 11] and on

nuclear and mineral metabolism [1, 2, 11] provided the basis for this study of the effect of high-frequency
electromagnetic and ultrasonic waves on protein metabolism in internal organs.

EXPERIMENTAL METHOD AND RESULTS

The effects of electromagnetic centimeter (shf) and meter (uhf) waves and of ultrasound on the total
concentration of amino acids in the liver, stomach, small intestine, lungs, spleen, and kidneys was studied
in experiments on 87 rabbits. The concentration of free amino acids was determined by the method of
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Fig. 1. Effect of shf and uhf fields and of ultrasound on amino acid content
in internal organs of rabbit: A) shf field with power 75 W; B) uhf field with
power of 80 W; C) ultrasound with intensity of 3 W/ cm?, Unshaded columns
represent experiment, shaded columns control.
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Harding and McLean. Microwaves were generated by a type "Luch-58" apparatus, uhf currents by a UVCh-
4m or UVCh-300 generator, and ultrasound by a type UTP apparatus. The epigastric region was irradiated
,in all cases. '

The experiments showed that exposure for 10 min to an shf field of strengths of 30 and 50 W causes
no regular changes in the total content of amino acids in the investigated organs. Under the influence of an
shf field with a strength of 75 W, and with the same duration of exposure, the content of amino acids in the
stomach tissues increased, but in the intestine, spleen, and kidneys it decreased (Fig. 1A). If the dura-
tion of exposure to an shf field of the same strength was increased to 20 min, the level of free amino acids
in the liver showed an increase to 669.9 mg% (normal 403.3 mgh), while in the stomach it rose to 501.7
mgh (normal 325.3 mgh), and in the lungs to 381.8 mg% (normal 267.6 mg%), but their level in the intestine
fell,

Exposure to a uhf electric field with a strength of 40 W for 10 min caused an increase in the content
of free amino acids in the liver to 662 mgh, in the spleen to 482 mgh, and in the kidneys to 616.6 mg%h,
while an increase in the strength of the field to 80 W led to a considerable increase in the content of free
amino acids in the liver, stomach, intestine, and lungs (Fig. 1B).

Exposure to a uhbf field with a strength of 300 W for 10 min and to a field of 40 W for 20 min also
caused an increase in the content of free amino acids, but it was less marked.

After exposure to ultrasound (0.5 W/cmz) for 5 min, the content of free amino acids was increased in
the liver, lungs, and spleen. The maximal increase in the content of amino acids in the gastro-intestinal
tract and liver was observed after exposure to ultrasound with a strength of 3 W/em? (Fig. 1C). A weak
dose of ultrasound (0.3 W/em?) was less effective, even after a longer exposure, than a strong dose (3
W/ cm?) with a shorter duration of exposure (5 min),

The results of these experiments showed that the content of free amino acids in the investigated
internal organs was changed after exposure to high-frequency electromagnetic fields and ultrasound, in a
manner depending on the intensity of irradiation. These results are in agreement with observations by
other workers [5-7, 9] who found that high-frequency physical agents modify physiological processes in the
body in a manner depending on the strength of the field and the duration of its action on the body.
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