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Studies of the pro te in  content,  the p ro te in  f rac t ions ,  and the amino -ac id  concent ra t ion  in the blood of 
human sub jec t s  and the content of nucleic  ac ids  in the organs  of an ima l s  exposed to e l ec t romagne t i c  r a d i o -  
f requency waves  h a s b e e n  the subject  of r ecen t  inves t iga t ions  [3, 7]. However,  t he se  inves t iga t ions  were  
c a r r i e d  out in d i f ferent  condi t ions  so that  the i r  r e s u l t s  cannot be compared  and the changes taking p lace  in 
pro te in  m e t a b o l i s m  dur ing chronic  exposure  to e l ec t romagne t i c  rad iof requency  waves cannot be defined. 

The object  of the p r e sen t  inves t iga t ion  was to study the effect of chronic  exposure  to e l ec t romagne t i c  
waves in the 10-cm band and of low in tens i ty  on ce r t a in  a spec t s  of the pro te in  m e t a bo l i s m  of an ima l s .  

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

The an ima l s  ( rabbi t s  and ma le  ra ts)  were  exposed to whole-body i r r a d i a t i o n  with 10-cm waves with 
an in tens i ty  of 10 m W / c m  2, not causing any i n c r e a s e  in body t e m p e r a t u r e  (for 1 h da i ly  for  4-8 months) .  
Al toge ther ,  560 inves t iga t ions  were  c a r r i e d  out on 72 an ima l s  i r r a d i a t e d  for  d i f ferent  p e r i o d s .  The blood 
nonprote in  n i t rogen concen t ra t ion  was de t e rmined  by the method of Rappapor t  and Eichhorn [8], and the 
amino acid concent ra t i0n  in the ur ine  by the method of Pope and Stevens [1]. 

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

The r e s u l t s  of the inves t igat ion showed that,  depending on the dura t ion  of i r r a d i a t i on ,  10-cm waves 
g ive  r i s e  to changes  in the pro te in  f rac t ions  occur r ing  in two d is t inc t  phases  (Fig.  1). The f i r s t  phase  was 
observed  a f t e r  10-20 exposures  to i r r ad i a t i on ,  and took the form of a d e c r e a s e  in the a lbumin concen t r a -  
t ion  (for the i r r a d i a t e d  an ima l s  M e = 3.02 :~ 0.1%, for  the  con t ro l s  Mc = 4.29 • 0.2%, t = 5.5), and an in -  
c r e a s e  in the concent ra t ion  of 7 -g lobul ins  (Me = 2.65 • 0.148, Mc = 1.51 ~- 0.066%, t = 6.9). The second 
phase  was obse rved  in the l a t e r  per iod  of i r r a d i a t i on ,  a f t e r  60-190 exposures ,  and was c h a r a c t e r i z e d  by a 
fa l l  in the concent ra t ion  of ~ -  and 7 -globul ins* (~: Me = 0.95 • 0.078%, M c = 1.39 • 0.029%, t = 5.2; 7 : 
M e = 0.91 -~ 0.047, Mc = 1.36 • 0.024%, t = 8.6) and an i n c r e a s e  in the concent ra t ion  of a lbumins  (M e = 
5.32 ~- 0.11, M c = 4.44 • 0.09%; t = 6.2). 

Taking into cons ide ra t ion  sugges t ions  which have been made r e g a r d i n g  the pa thogenes i s  of the 
changes  in the s e r u m  pro te in  f rac t ions  [2, 4-6] in an imals  exposed to 10-cm waves,  t he se  changes may  be 
r e g a r d e d  a s  changes in the equi l ib r ium between the blood and t i s sue  p ro te ins .  

The inves t iga t ion  of chronic  exposure  to 10-cm waves  on the content of nucleic  ac ids  (r ibonucleic  
and desoxyr ibonuc le ic  - RNA and DNA) caused  a d e c r e a s e  in the RNA content in the l i v e r  (M e = 82 • 2, 
Mc = 110 �9 2, t = 9.5), the  b r a i n  (Me = 35 + 0.7, Mc = 44 • 1; t = 7.3), and in the sp leen  (Me = 61 • 4, 
M c =  97 �9 3, t =  7). 

The d e c r e a s e  in the RNA content in the spleen was obse rved  much sooner ,  and this  d e c r e a s e  was 
m o r e  m a r k e d  than in the o ther  o rgans  (see F ig .  1). 

* The content of ~ -  and T -g lobul ins  i s  given in a combined form,  because  often it was diff icult  to s e p a r a t e  
them.  When they  could be de t e rmined  s epa ra t e ly ,  the changes taking p lace  were  a t t r ibu tab le  to the  ~ -  
globul ins .  
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Fig. 1. Content of r ibonucleic acid (in/zg phosph- 
orus) in the l iver (a), brain  (b), and spleen (c) of 
normal  (left column) and i r radia ted (right column) 
ra t s .  I) After 10-20 exposures;  ID after  40-60 ex-  
posures;  HI) af ter  80 exposures;  IV) af ter  120- 
140 exposures.  
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Fig. 2. Content of nonprotein ni trogen (in mg%) 
(a) and amino acids (in rag) (b) in the 14-h urine 
of normal  and irradiated ra ts .  Legend as in Fig. 1. 

The charac te r  of the changes in the nucleic acid content in the organs of animals exposed to e lec t ro -  
magnetic waves thus depends on the intensity of i r radiat ion,  while the sever i ty  and the t ime of appearance 
of the changes depend on the individual pecul iar i t ies  of the organs and t issues .  

Investigations of the indices of protein breakdown in the t issues  - the blood nonprotein nitrogen con-  
centrat ion and the content of amino acids in the 24-h urine of animals i rradiated with 10-era waves - r e -  
vealed fluctuating changes.  The levels of the blood residual  ni trogen and the u r ina ry  amino acids were 
somet imes  raised,  somet imes  almost  normal  o r  diminished. Ultimately, two phases could be distinguished 
in the changes in the blood res idual  nitrogen concentrat ion (phase I: Me = 49 �9 2.1, Mc = 33 • 1.1; t = 6.6; 
phase IT: M e = 2 0 ~  0.8, M e = 3 3  • 1.1, t = 9 )  and of the u r ina ry  amino acids (phaseI :  Me= 5.3 • 0.34, 
Mc = 3.34 ~ 0.15, t = 5.3; phase II: M e = 2.3 ~- 0.09, M c = 3.3 �9 0.09, t = 7.7) of the animals (Fig. 2), i.e., 
the changes were analogous to those in the se rum protein fract ions of the animals .  

1 ~  

2. 

3. 

4. 

5. 
6. 

7. 

8. 

L I T E R A T U R E  C I T E D  

V. S. Asatiani,  Biochemical  Analysis ,  Par t  1, Tbilisi (1949), p. 381. 
I. M. Bilalov, in the book: Collected Scientific Transact ions  of the Daghestan Medical Institute, No. 6, 
Makhachkala (1956), p. 93. 
I. A. Gel'fon and M. N. Sadchikova, in the book: The Biological Action of Electromagnet ic  Radio-  
frequency Waves, Moscow (1964), p. 133. 
S. Ya. Kaplanskii, in the book: Important  Problems in Modern Biochemis t ry ,  Moscow (1959), Vol. 1, 
p. 132. 
N. I. Klemparskaya,  Byull. ~ksp. Biol., No. 5, 22 (1956). 
1 ), N. Kosyakov, Antigenic Substances of the Organism and Their  Importance in Biology and 
Medicine, Moscow (1954). 
S. V. Nikogosyan, in the book: The Biological Action of Electromagnet ic  Radiofrequency Waves, 
Moscow (1964), p. 66. 
F.  Rappaport  and F. Eichhorn, Lancet,  2, 171 (1947). 

973 


