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A quantitative description is given of changes in the bioelectrical activity in the central ends of the 
divided mesen te r i c ,  renal ,  splanchnic, and o the r  ne rves  during the 3-4 h immediately after whole-body 
x-ray irradiation of an imals .  

The object  of this  invest igat ion was to study the functional s ta te  of the sympathe t ic  innervat ion of c e r -  
tain v i s c e r a  (intestine, spleen, kidneys, u r i na ry  bladder)  in the ea r ly  per iod  a f t e r  exposure  to ionizing r a -  
diation (the f i r s t  few minutes  and hours) .  One of the objects  of the study was to de te rmine  the quanti tat ive 

Fig. 1. Changes in e f fe ren t  impulse  act ivi ty  in m e s e n t e r i c  nerve  of 
a cat during expe r imen t  (exper iment  No. 86). On f r a m e s  f r o m  top to 
bottom: success ive  record ings  a f t e r  in tervals  indicated. N - initial 
level of impulse  act ivi ty.  The a r row denotes the t ime  of action of ion- 
izing radiat ion.  T ime  counted f r o m  end of i r rad ia t ion .  On each f r a m e  
f r o m  top to bottom: ECG, neurogram,  pneumogram.  
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Fig. 2o Various changes in impulse activity in sympathetic nerves to 
visce ra  in one experiment (experiment No. 87). On f r ames  f rom top 
to bottom: impulse activity in mesenter ic ,  renal, splenic, and splanch- 
nic nerves .  White c i rc les  - initial level of impulse activity, black c i r -  
cles - increase,  shaded - decreased  activity. Remainder  of legend as 
in Fig. 1 (but ECG not present) .  

charac te r i s t i c s  of the centrifugal influences responsible for the onset of ear ly  autonomic responses  of the 
body to irradiat ion:  changes in the level of a r te r ia l  p res su re ,  in intestinal motor  activity, in t issue r e s p i r -  
ation, in the blood sugar  level, and so on. 

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

Experiments  were per formed on 30 cats in which severa l  mesenter ic ,  renal,  and splanchnic nerve 
branches  and also the splanchnic nerve (6-10 nerve twigs al together  in each experiment) were dissected 
under urethane anesthesia.  

Potentials f rom the central  ends of the divided nerves  were picked up by means of s i lver  e lect rodes  
( interelectrode distance 3-4 ram, d iameter  0.5 ram), and recorded on a four -beam ca thode- ray  osci l lograph 
with the aid of a type YaBNK amplifier .  The ECG (lead II), respirat ion,  and t ime m a r k e r  were  recorded  
simnltaneously with the action potentials on photographic film. 

Elec t r ica l  activity in the central  ends of the divided postganglionic sympathetic f ibers  were recorded  
twice or  three t imes  before i r radiat ion began, at intervals  of 30 rain, and 5-10 rain af ter  whole-body x - r a y  
irradiation,  and thereaf te r  every  30 rain for  3-4 h. 

Whole-body x - r a y  i r radiat ion of the animals was ca r r i ed  out with the RUM-11 apparatus under the 
following conditions: voltage 187 kV, cur ren t  15 n ~ ,  f i l ters  Cu 0.5 + A1 1 mm, total length 60 cm, dose 
rate  17-18 R/rain, total dose of i r radiat ion 550 R. 

EXPERIMENTAL RESULTS AND DISCUSSION 

The principal  e lect r ical  act ivi ty in the nerve branches  to the various v i sce ra  was found to undergo 
changes in the ear l ies t  stages af ter  i r radiat ion.  As a rule, these changes were found 5-10 rain af ter  s top-  
ping i rradiat ion (Fig. 1), and they may even have taken place during i rradiat ion.  Such ea r ly  changes were 
observed in 60% of cases  (after i r radiat ion impulses were investigated in 150 nerve branches) .  In the other 
cases ,  the changes developed 30 rain or more  af ter  i rradiat ion.  

The changes in efferent impulse activity 5-30 rain af ter  i r radiat ion var ied in direction:  in most  pos t -  
ganglionic f ibers ,  i r respec t ive  of the organ to which they belonged, the e lect r ical  activity was increased 
(Fig. 2), while in a smal le r  number  of f ibers,  the activity was weakened or  unchanged. In my opinion, this 
resul t  ref lects  variat ion in the functions of the central  s t ruc tures  of the sympathetic nervous system.  Under 
normal  conditions the functional s t ruc ture  of the sympathetic centers  is heterogeneous [4], but the he te ro -  
geneity is exhibited only in response to different influences [5]. I r radiat ion is evidently a fac tor  reveal ing 
the s t ructural  heterogeneity of the sympathetic links on account of changes in the flow of efferent  impulses 
f rom the v iscera l  receptors  during i rradiat ion.  

After  i r radiat ion the modified e lect r ical  activity of each par t i cu la r  sympathetic nerve did not remain  
on the same level, but changed in the course  of severa l  hours of the investigation. Fluctuations of impu l se  
activi ty af ter  x - r a y  irradiat ion have been observed in most  investigated postganglionic sympathetic f ibers .  
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Fluctuat ions of the potent ia ls  were  also found in uni r rad ia ted  an imals .  However,  in the an imals  sub-  
jected to x - r a y  i r radiat ion,  the range  of f luctuations of act ivi ty was cons iderably  inc reased .  The var ied  
direct ion of the changes and the f luctuations of impulse  act ivi ty as a whole c rea ted  a mosa ic  pa t t e rn  of 
changes in impulse  act ivi ty  a f t e r  i r radia t ion .  

Hence, con t ra ry  to the widely held view that the sympathet ic  nervous  sy s t em responds  to a ha rmfu l  
influence by a genera l ized  react ion  [6], I observed  different ial  changes in impulse  act ivi ty in different  s y m -  
pathetic nerves ,  and I t he re fo re  share  the view [3, 7] that act ivi ty in the sympathet ic  ne rve  b ranches  is not 
un i formly  dis t r ibuted when the sympathe t ic  nervous  s y s t e m  par t i c ipa tes  in different  reac t ions .  

The resu l t s  of the study of ef ferent  sympathe t ic  impulse  act ivi ty  showed that  a f t e r  i r rad ia t ion  it is 
inc reased  in mos t  sympathe t ic  b ranches  in each exper iment .  This i nc rease  in the action potent ia ls  may  
coincide in t ime  with a change in the a r t e r i a l  p r e s s u r e  level ,  but it may also  be obse rved  when the p r e s s u r e  
r ema ins  unchanged. In the l a t t e r  case ,  evidently, the increased  impulse  act ivi ty  in the sympathet ic  ne rves  
is unconnected with a change of p r e s s u r e  and takes place as a ref lex  in r e sponse  to an inc reased  inflow of 
a f ferent  impulses  in the sympathet ic  f ibers  by the action of i r radia t ion  [1, 2]. 

This invest igat ion showed that the level  of the tonic act ivi ty in the sympathet ic  cen te r s  changes during 
the action of ionizing radiat ion.  However,  centr i fugal  effects  on different  organs  change in different  ways:  
in re la t ion to some (the intestine,  in par t i cu la r )  they a r e  predominant ly  increased ,  while in r e spec t  to others  
they may  be weakened.  

It may  the re fo re  be concluded that changes in the sympathet ic  regulat ion of the v i s c e r a  play an i m -  
por tant  role  in some  v i s c e r a l  r e sponses  during i r rad ia t ion .  
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