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The changes in the content of ca techolamines  in the organs of rabbits and monkey5 dying from acute rad ia -  
tion sickness are different [2]. These differences may be associated with species differences both in ca teeho lamine  

metabol ism and in the course of radiat ion sickness. 

In the present invest igat ion the content  of ca techolamines  was studied in the organs of guinea pigs, b io logic-  
al ly close to rabbits,  but in their sensitivity to radiat ion closer to monkeys. 

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

Experiments were carried out on 35 guinea pigs of both sexes weighing 500-900 g. Nine animals were used 
as controls and 26 guinea pigs rece ived  whole-body irradiation in a single dose of 500 R, in the following conditions: 
vol tage 196 kV, filters 0.5 mm Cu + 1 mm A1, skin-focus distance 65 cm,  dose rate 10.2 R/min; the evenness of dis- 
tr ibution of the i rradiat ion throughout the field was within l imits of 8%. The guinea pigs developed a severe form 
of radia t ion sickness (mortal i ty  88% in the period of 8-17 days after irradiation).  The ca techolamines  were deter-  

mined by the tr ihydroxyindole method [3, 4]. Differences were considered significant if P < 0 .05 .  

E X P E R I M E N T A L  RESULTS 

The content  of ca techolamines  in the organs of surviving guinea pigs, sacrif iced in a satisfactory state 3.5 
months after i r radiat ion was as a rule close to normal. In the animals which died the adrenalin leve l  was lowered 
on the average by 67%. The content of noradrenalin in the adrenals was increased by 85%, but in the heart, spleen, 
cerebra l  hemispheres, and brain s tem it was reduced on the average by 50-60%. When extensive hemorrhages de-  

veloped into the body cavit ies the adrenalin content in the hea t  rose sharply (on the average by 2.7x). This phe-  
nomenon was not observed in animals with local  hematomas  in organs (even in the hear t  tissue itself). 

The adrenal in content  in the adrenals and the adrenalin and noradrenalin content in the heart  of the dying 
guinea pigs bore an inverse linear relationship to the t ime of death, while the content of noradrenalin in the ce -  
rebral  hemisphere and its re la t ive  content in the adrenals were di rect ly  dependent  on this t ime.  The content of 
noradrenalin in the heart  and spleen could be correIated with the re la t ive  loss of body weight (the coefficients of 
correlat ion in a l l  cases were 0.4-0.6). The relationship between the noradrenalin content  in the spIeen and its 

weight did not reach the level  of significance.  

The decrease in the content of adrenalin in the adrenals and of noradrenalin in the other organs of the guinea 
pigs dying from radiat ion sickness corresponded to the analogous phenomenon in other species of animals [1, 2, 
5-7] and indicated the functional insufficiency of the sympathe t i c -adrena l  system, progressing to a le thal  issue. 
Comparison of the results of the present investigation with the authors' previous findings [2] showed that the degree 
of  decrease of  the adrenalin content  in the adrenals and noradrenalin content  in the heart  and spleen was less (and 
approximate ly  equal) in the guinea pigs and monkeys, and much greater in the rabbits.  The accumulat ion of 
noradrenalin (the precursor of adrenal in  in biosynthesis) in the adrenals took p lace  in the rodents but not in the 
monkeys, character ized by a high intensity of their hormone-forming processes [3]. 

Accumulat ion  of adrenal in  in the heart  was also found in monkeys with severe hemorrhages; in rabbits,  in 
which a hemorrhagic syndrome is no~ characteris t ic ,  this phenomenon was not observed. Probably acute exci ta t ion  
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of the adrenal medulla by massive blood loss leads to the accumulation of adrenalin in the heart, and this may 
seriously disturb the activity of this organ [8]. 

The changes in the content of the catecholamines in animals dying from acute radiation sickness thus exhibit 
important species differences, determined mainly by radiobiological differences. However, in the case of some in- 
dices (the content of noradrenalin in the adrenals), species differences in the catecholamine metabolism may be 
more important. 
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