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The copper  and a luminum content in functionally and morphologica l ly  di f ferent  p a r t s  of the 
spinal cord  was de te rmined  spec t rographica l ly .  Ionizing radiat ion,  whether  local  o r  to the 
whole body, changes the copper  and aluminum concentra t ions  in the spinal  cord.  

T r a c e  e l em en t s  influence the r e f l ex  act ivi ty of  the spinal  cord  [2,4-6, 10]. Under  n o r m a l  phys io logi -  
cal  conditions, the i r  concentra t ion in the t i s sues  is  maintained in a definite ra t io  depending on the functional 
s ta te  of the cent ra l  ne rvous  s y s t e m  [8, 9, 11]. Ionizing radia t ion is known to produce  substant ia l  d i s t u r -  
bances  of spinal  cord  function [12]. 

It was the re fo re  decided to inves t igate  the dynamics  of t r a c e  e lements  in the spinal  cord.  

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

Cats were  used for  the exper iments .  After  decapitat ion of the an imals  the l u m b a r  en la rgemen t  of the 
spinal cord  was  r emoved  and divided in the cold by a method p rev ious ly  developed in the w r i t e r s '  l a b o r a -  
to ry  [7] into the following pa r t s :  the g r ay  ma t t e r  of the an te r io r  and l a t e r a l  horns  (motor  region),  the g ray  
m a t t e r  of the p o s t e r i o r  horns  (sensory  region),  white ma t t e r ,  and ven t ra l  and dorsa l  roots .  Whole -body 
i r rad ia t ion  of the an imals  was given as a single dose of 1200 R under  the following conditions: vol tage 
185 kV, cu r r en t  15 mA, f i l t e r s  0.5 m m  Cu and 0.5 m m  A1, sk in ' focus  dis tance 50 cm,  dose ra te  R / m i n .  
Local  i r rad ia t ion  of the l u m b a r  division of the spinal cord  was c a r r i e d  out by means  of a specia l  lead 
screen .  

T r a c e  e l emen t s  in the t e s t  t i s s ue s  were  de te rmined  spec t rograph ica l ly  by the t r ip le  label  method 1, 
24, and 48 h and 5 and 8-10 days  a f t e r  i r radia t ion .  The spec t ropho tomet r i c  de te rmina t ions  were  made with 
an MF-2  mic ropho tomete r .  The concentra t ion of t r ace  e lements  in the s a m p l e s  was de te rmined  f r o m  the 
c h a r a c t e r i s t i c  curve .  The r e su l t s  were  analyzed by a s ta t i s t i ca l  method for  sma l l  smap les .  

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

The resu l t s  of de te rmina t ion  of the dynamics  of the t r a c e  e l emen t s  a f te r  i r r ad i a t i on  are  given in 
Table  1. T h e i r  ana lys i s  shows that  x - r a y  i r rad ia t ion  causes  changes in the concent ra t ions  of copper  and 
a luminum in functionally and morphologica l ly  di f ferent  p a r t s  of the spinal  cord  and in the a n i m a l s '  blood 
at var ious  t imes  af ter  i r radia t ion .  

In t i s sues  of the g ray  m a t t e r  of the an te r io r  and l a t e ra l  horns ,  the copper  concent ra t ion  was a lmos t  
doubled 1, 24, and 48 h and 8-10 days af ter  i r radia t ion.  The copper  concentra t ion  in the t i s sue  of the g ray  
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m a t t e r  of the p o s t e r i o r  horns  was reduced 1 h af ter  i r radia t ion,  but a lmos t  doubled on the 5th and 8th-10th 
days af ter  i r radia t ion.  The copper  concentra t ion was inc reased  by 3-10 t imes  in the t i s sues  of the white 
ma t t e r  and spinal  roots  a f t e r  i r radia t ion .  

At all  t i m e s  of invest igat ion a f t e r  whole-body x - r a y  i r radia t ion,  the a luminum concentra t ion in the 
g ray  ma t t e r  of the spinal co rd  was reduced by 4-10 t imes .  It was also reduced in the white m a t t e r  and 
spinal roots ,  and only on the 5th day a f te r  i r r ad ia t ion  was the aluminum concentra t ion the re  signif icantly 
i nc reased  ove r  the control  level .  Corresponding changes in the copper  concentra t ion in the an t e r io r  and 
l a t e r a l  horns  and do r sa l  roo ts  and in the aluminum concentrat ion in the g ray  m a t t e r  and spinal roots  were  
found 24 h a f t e r  local  and whole-body i r radia t ion.  

The copper  and a luminum concentra t ions  in the blood of the i r r ad ia t ed  an imals  were  ra ised .  This  
p ro tec t ive  r e sponse  of mobil izat ion by the animal  has also been obse rved  by other  worke r s  [1, 3]. 

Local  i r rad ia t ion  of the l um ba r  division of the spinal cord  produced s i m i l a r  changes in the concen t ra -  
tions of t r ace  e lements  as whole-body i r rad ia t ion  of the animals .  

In view of the impor tan t  role  of copper  and a luminum in functional act ivi ty of the ne rvous  sys t em,  it  
can be concluded that  the d is turbance  of the concentra t ion of these  t r a ce  e lements  in functionally andmorpho-  
logical ly  d i f ferent  p a r t s  of the spinal cord by the action of ionizing radia t ion influences the cour se  of pos t -  
radia t ional  changes.  
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