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Spontaneous electrical activity recorded in efferent fibers of the renal, splenic, and inferior mesen- 
teric nerves in cats during a single exposure to the action of a superhigh-frequeney (SHF) field with a 
power flux density of 30 roW/era 2 is increased in 50% of cases, while during exposure to SHF fields of 
higher intensity it is increased in all cases. 

Superhigh-frequency (SHF) electromagnetic fields produce changes in activity of systems and or-  
gans controlled by the autonomic nervous system [1, 3, 5-7, etc.]. However, the state of the efferent corn-" 
ponent of the Sympathetic nervous system during exposure to SHF fields remains incompletely studied. 

In the present investigation,efferent impulses were studied in the postganglionic sympathetic fibers of 
the splenic, renal, and inferior mesenteric nerves. 

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  

Exper iments  were  c a r r i e d  out on 35 cats  anes thet ized with ure thane .  Spikes w e r e  r eco rded  in the 
cent ra l  segments  of the divided ne rves  by means  of s i l v e r  e l e c t r o d e s ,  with i n t e roe l ec t ro  d is tance  4-5 m m .  
A fou r -beam CRO was used for  record ing .  The SHF field g e n e r a t o r  (wavelength 12.6 cm)  was a nLuch-58 ~ 
physiotherapeutic  appa ra tus .  

Exposure  for  30 min  to the  act ion of an SHF field with PFD* of 12 m W / c m  2 did not produce s i g -  
nificant changes in spike act ivi ty  r eco rded  in the cen t ra l  s e g m e n t s  of the d iv ided : s~npa the t i c  n e r v e s .  
With a PFD of 30 m W / c m  2, changes  in ef ferent  impulse  ac t iv i ty  were  obse rved  in half  of the expe r imen t s ,  
with an i nc r ea se  in ampl i tude of sp ikes  recorded  in the renal  and m e s e n t e r i c  ne rves  (the potential  in the 
f ibe r s  of these  ne rves  was i n e r e a s e d b y  150-200~). An i n c r e a s e  in ampli tude was obse rved  in m o s t  ex -  
pec iments  for  1-1.5 h a f t e r  exposure  to the SHF f ield had ended.  In individual c a s e s  l a rge  numbers  of 
spikes appeared  outside the groups  (Fig. 1). During exposure  of ca ts  to SH~F fields of high power  (PFD 
230 mW/cm~),  intensif icat ion of e lec t r i ca l  act ivi ty was obse rved  in the b r anches  of the  renal  and m e s e n -  
t e r i c  nerves  and, less  f requent ly ,  in the splenic ne rve s .  

Repeated exposure  to SHF f ie lds  during the s a m e  e x p e r i m e n t  s t imula ted  impulse  act ivi ty  r eco rded  
in ef ferent  f ibe r s  of the sympathe t ic  nervous  s y s t e m ,  or  lef t  i t  unchanged (PF D 30-50 mW/cm2).  In c a s e s  
of repeated  exposures  to SHF fields of high power (more  than 100 mW/cmZ),  weakening of b ioe lec t r i ca l  a c -  
t ivity was obse rved  for  1-2 h. 

Very  often an i nc r ea s e  in ampli tude of the biopotent ia ls  a f t e r  i r rad ia t ion  took p lace  only in some  
efferent  sympathet ic  f i be r s ,  the spikes  in other f ibe r s  remah~Ang unchanged. In addition, a d e c r e a s e  in 
spike act ivi ty ,  following an inc rease  immedia te ly  a f t e r  i r r ad i a t ion ,  was obse rved  in s o m e  f ibe r s  1-2 h 
a f t e r  exposure  to the SHF f ie ld.  It m u s t  be assumed that  this  ~ r i a t i o n  in r e s p o n s e s  of di f ferent  s y m -  

* PFD denotes power flux densi ty ,  m e a s u r e d  in W, mW, or  ;~W/cm 2. 
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F ig .  1. Effect of s ingle exposure  to SHF f ield on b ioe lec t r i ca l  
ac t iv i ty  in e f fe ren t  ne rve  f ibe r s  of a cat .  I) background e l e c -  
t r i ca l  act ivi ty in branch  of m e s e n t e r i c  ne rve  (a) and in branch 
of renal  nerve  {b); II) b ioe lec t r ica l  act iv i ty  in b ranch  of m e s e n -  
t e r i c  ne rve  (e) and in branch of renal  ne rve  (d) a f t e r  i r r a d i a -  
t ion.  Conditions of i r radia t ion:  PFD 30 m W / c m  2, exposure  30 
rain.  F r o m  top to bottom in each f r ame :  b ioe l ec t r i ca l  a c t i v -  
ity of cor responding  nerve ,  ECG. 

pathetic ne rves  supplying the abdominal  v i s ce r a  re f lec t s  the functional he te rogene i ty  of cen t ra l  por t ions  of 
the sympathe t ic  nervous s y s t e m .  Other  authors  [4] have descr ibed  the s a m e  pecu l ia r i ty  in the r e s p o n s e  
of the sympathe t ic  nervous  s y s t e m  to va r ious  external  influences.  

Changes in b ioe lec t r ica[  act ivi ty in the postganglionic Sympathet ic  f i b e r s  and changes  in the s t r u c -  
t a r e  and function of the adrenal  medul la  produced by exposure  to SHF f ie lds  [2-8] sugges t  that this f ac to r  
acts  on the sympa tho-ad rena l  s y s t e m  as a whole. 
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