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Exposure  to a h igh- f requency  e l ec t romagne t i c  field and to ul t rasound changes the total  content 
of f ree  amino acids in the internal  organs .  Short exposures  to uhf and mic rowave  fields cause  
an i n c r e a s e  in the concentra t ion  of f ree  amino acids,  whereas  l a rge  doses  have the opposite 
ef fec t  and reduce  the i r  content. Ul t rasound caused the g rea t e s t  changes when applied in a dose 
of 3 W / c m  2 for  5 rain. 

Data indicating the effects  of m i c r o w a v e s  on functions of individual organs  [3, 4, 8, 10, 11] and on 
nuc lear  and mine ra l  me tabo l i sm  [1, 2, 11] provided the ba s i s  for  this study of the effect  of h igh-f requency 
e lec t romagne t i c  and u l t rason ic  waves  on p ro te in  me tabo l i sm in in ternal  organs.  

E X P E R I M E N T A L  M E T H O D  A N D  R E S U L T S  

The ef fec ts  of  e l ec t romagne t i c  c e n t i m e t e r  (shi) and m e t e r  (uhf) waves and of ul t rasound on the total 
concentra t ion of amino acids in the l iver ,  s tomach,  smal l  intest ine,  lungs, spleen, and kidneys was studied 
in exper imen t s  on 87 rabbits .  The concentra t ion of f ree  amino acids was de te rmined  by the method of 
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Fig. 1. Effect  of  shf and uhf fields and of ul t rasound on amino acid content 
in in ternal  organs  of rabbi t :  A) shf field with power  75 W; B) uhf field with 
power  of S0 W; C) ul t rasound with intensi ty of 3 W / c m  2. Unshaded columns 
r e p r e s e n t  exper iment ,  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 exper imen t s  showed that  exposure  for  10 min to an shf field of s t rengths  of 30 and 50 W causes  
no regu la r  changes in the total  content of amino acids in the invest igated organs .  Under  the influence of an 
shf field with a s t rength of 75 W, and with the s ame  durat ion of exposure ,  the content of amino acids in the 
s tomach t i s sues  increased ,  but in the intest ine,  spleen, and kidneys it  dec rea sed  (Fig. 1A). If the du ra -  
tion of exposure  to an shf field of the s ame  s t rength was inc reased  to 20 min, the level  of f r ee  amino acids 
in the l i v e r  showed an i nc r ea s e  to 669.9 rag% (normal 403.3 mg%), while in the s tomach it  rose  to 501.7 
mg% (normal  325.3 mg%), and in the lungs to 381.8 mg% (normal 267.6 mg%), but the i r  level  in the intest ine 
fell. 

Exposure  to a uhf e l ec t r i c  field with a s t rength  of 40 W for  10 min caused an i nc r ea se  in the content 
of f ree  amino acids in the l i ve r  to 662 mg%, in the spleen to 482 rag%, and in the kidneys to 616.6 mg%, 
while an i nc rea se  in the s t rength of the field to 80 W led to a cons iderable  i nc rea se  in the content of f r ee  
amino acids in the l iver ,  s tomach,  intest ine,  and lungs (Fig. 1B). 

Exposure  to a uhf field with a s t rength of 300 W for  10 min and to a field of 40 W for  20 min also 
caused an i n c r e a s e  in the content  of f ree  amino acids,  but it was l e s s  marked .  

Af te r  exposure  to u l t rasound (0.5 W / c m  2) for  5 rain, the content of f ree  amino acids was inc reased  in 
the l iver ,  lungs, and spleen. The maximal  i n c r e a s e  in the content of amino acids in the gas t ro - in t e s t ina l  
t r a c t  and l ive r  was obse rved  a f te r  exposure  to ul t rasound with a s t rength of 3 W / c m  2 (Fig. 1C). A weak 
dose of u l t rasound (0.3 W / c m  2) was l e s s  effective,  even a f t e r  a longer  exposure ,  than a s t rong dose (3 
W / c m  2) with a s h o r t e r  durat ion of exposure  (5 min). 

The r e su l t s  of these  exper imen t s  showed that the content of f ree  amino acids  in the inves t igated 
internal  organs  was changed a f t e r  exposure  to h igh-f requency e lec t romagne t ic  fields and ul t rasound,  in a 
manner  depending on the intensi ty  of i r rad ia t ion .  These  resu l t s  are  in ag reemen t  with observa t ions  by 
other  w o r k e r s  [5-7, 9] who found that  h igh-f requency physical  agents modify physiological  p r o c e s s e s  in the 
body in a manner  depending on th~ s t rength of the field and the duration of i ts  action on the body. 
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