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When the functional state of the nervous system is disturbed by the act ion of ioniz ing radiat ion,  factors modi-  

fying the conditions of the conduction of exci ta t ion  in synaptic structures are of considerable importance [t, 2, 3, 

etc.].  The authors have previously invest igated the course of processes associated with ace ty lchol ine  metabol i sm 
during the transmission of impulses in the sympathet ic  gangl ia  of i r radiated rabbits ~] .  

The object  of the present invest igat ion was to study the react ion to i r radiat ion of the adrenergic structures of 
the sympathet ic  ganglion. Determinations were made of the content of noradrenalin (NAD), adrenalin (AD), and 
oxidation products of adrenalin (OP) in the tissue of the superior cervical  sympathet ic  ganglion before and after 
s t imulat ion of  the pregangtionic fibers of the control and i r radia ted animals. 

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

Experiments were carried out on 36 rabbits. The conditions of these experiments were s imilar  to thOSe pre- 
viously described [2]. The polarographic method was used for the quanti ta t ive estimations of NAD, AD, and OP. 

The control series consisted of 22 rabbits. 

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

The mean to ta l  content of NAD in 29 gangl ia  at rest was 1.25 ~: 0.16 ~g/g.  In t0  of these gangl ia  the free 
and bound fractions of NAD were es t imated separate ly  in addit ion to the AD and OP. It was found that about 50% 
of the es t imated NAD was bound with protein. The total  contents of AD and OP were 0.27 :k 0.08 and 0.18 :k 0.07 
~g /g  respectively.  In these circumstances the greater  part of the AD (85~ was bound with protein, compared with 
50% of the OP. St imulat ion of the preganglionic fibers for 2 rain led to a decrease in the content  of ca t echo l -  
amines in the ganglion by 50-70~ compared with their levet  at rest (Fig. 1). The physiological  effect of s t imula -  

tion was assessed from the development  of a pupil lary reaction.  Throughout the period of s t imulat ion a distinct 
and steady di la t ion of the pupil persisted. The fal l  in the content of catecholamines  may evident ly  be regarded as 
one of the phases of act ivat ion of the adrenergic substrate, for s t imulat ion of shorter duration (20-30 sec) increased 

the amount of ca techolamines  in the ganglion, but at the 2nd minute of s t imulat ion a distinct accumulat ion  of 
these substances was found in the fluid of the anterior chamber  of the eye. 

Between 1.5 and 24 h after a single whole-body exposure of 14 rabbits to 7-radiat ion in a dose of  400 R, 
changes took place  in the content of ca techolamines  in the superior cervical  sympathet ic  ganglion. For example ,  
during this period the NAD content in 16 ganglia,  not subjected to s t imulat ion,  had a mean value of 2,67 ~ 0.57 
p.g/g, i .e . ,  a s ta t is t ical ly  significant increase was observed in its absolute content by comparison with the control. 

The dynamics of the changes in the AD and OP contents were different. From 1.5 to 24 h after i r radiat ion the AD 
content fel l  s l ightly on account of a decrease in the bound fraction to 0.09 ~ 0.0t  g g / g  compared with 0.23 e 0.08 
g g / g  in the control (Fig. 2). The to ta l  OP content  at these t imes remained unchanged, but the proportion of the 
bound fractions feI1 to 22~ (compared with 80~ in the control). 

(Presented by Act ive  Member of the Academy of Medica l  Sciences of the USSR, A. V. Lebedinskii  [deceased]) .  
Translated from Byulleten'  Eksperimental 'noi  Biologii i Meditsiny, Vol. 62, No. 7, pp. 38-41, $uly, 1966. Original  
a r t i c le  submit ted October 10, 1964. 
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Fig. I. Changes in content of ca t echo l -  

amines (in % of in i t i a l  level)  in the 

sympathet ic  ganglion during st imulat ion 
of the preganglionic fibers in rabbits. On 

the l e f t -  control; on the r i g h t - 1 - 2 4 h  a f -  
ter irradiation. 
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Fig. 2. Effect of s t imulat ion 
of the sympathet ic  pathways 
and of i r radiat ion on the con-  

tent  of bound adrenalin in the 
sympathet ic  ganglion (A) and 

adrenal of a rabbit (B). Here 
and in Fig. 3: a )be fo re  pro- 
cedure: b) after procedure. 

% 

I00 

50 

% 

tOO 

50 

Ganglion 

4oar co so 

//5, 

a b a b 

Adrenal 

ft 
a b 

dooRco ~v 

t 
a b 

Fig. 3. Relative proportion 
(in %) of content of adrena-  
]in and its oxidized form 
during st imulat ion of the 

sympathet ic  pathways in 
rabbits. Shaded part of 
c o l u m n - A D ;  unshaded 
p a r t - O P .  

St imulat ion of the preganglionic fibers in the i r radia ted animals caused the same changes in the NAD con-  
tent  as in the control (see Fig. 1). The AD content, however, unlike in normal  conditions, did not fa l l  towards the 
2nd minute of te taniza t ion ,  but rose sharply. 

Analysis of the disturbances discovered was difficult  because of the complexi ty  of the problem of the role of 
ca techolamines  in the regulat ion of the functiom of the body and the lack of unanimity regarding the relationship 
between NAD and AD [10, 11, 3.6]. The varied pattern of the changes in the contents of NAD and AD after i r rad ia -  
t ion was evident ly  due to the fact  that their  physiological  role and the main sources of their formation in the gang-  
lion were different. Possible sources of catecholamines  are the bodies of the nerve ceils,  the chromaffin tissue, and 
the adrenergic nerve endings [12-15]. Since the greater  part of the ca techolamines  in the ganglion consists of NAD 

[17], and in the adrenals - of AD [9, 18], i t  can be concluded that the main source of formation of NAD in the gang-  
lion is nerve tissue. In this case the accumulat ion  of NAD after i r radiat ion may be regarded as the result of an in-  
crease in the mediator  ac t iv i ty  of the second neuron. Hence, during the action of ionizing radiation,  different sec-  
tions of the sympathet ic  nervous system are involved in the general  react ion to an ext reme factor [4]. 

The uniform character  of the disturbances of AD metabol i sm in the sympathet ic  ganglion and the adrenal was 

noteworthy. One of the authors previously studied the effects of hypothalamic  influences on the adrenals in i r rad i -  
ated rabbits. The results of these investigations are given for comparison in Figs. 2 and 3. 

Analysis of the mater ia l  presented in Fig. 2 shows that the changes in the AD content character ize  the general  
react ion of chromaffin tissue. Its appearance in the first 24 h after i rradiat ion took the form of a decrease in the 
absolute content  of bound AD, both in the ganglion and in the adrenal. The picture described was evident ly  typica l  
of ac t ivat ion of the chromaffin tissue, for i t  may be observed during st imulat ion of the sympathet ic  pathways run- 
ning to these structures, and it is most probably due to an incr"ease in the output of AD into the blood [5, 8]. S t im-  
ulation of the pregang]ionic fibers of the i r radiated animals caused such a marked increase in AD formation that it  
accumula ted  in the gang]ion. A s imi lar  picture was observed after i r radiat ion in the ad rena l  also, during s t imula-  
t ion of the hypothalamic  region (see Fig. 2). Incomple te ly  oxidized forms of AD accumulated  (see Fig. 3). Since 
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the ratio between AD and OP was a fair ly stable quantity, the dissociation observed during s t imulat ion of the sym-  

pathet ic  pathways of the i r radia ted animals between the rate  of formation of AD and the rate  of its oxidation by the 

qninoid route may be regarded as an expression of the disturbance of the physiological  equil ibrium. 

It should also be borne in mind that  the increased accumula t ion  of AD during s t imulat ion of the preganglionic 

fibers may lead  to a change in the energy balance.  This is perhaps one of the causes of the previously [2] observed 

disturbance of ace ty lchol ine  synthesis in the process of ganglionic transmission in i r rad ia ted  animals.  

S U M M A R Y  

The objec t  of study was determinat ion of f lee and associated fractions of noradrenaline,  adrenaline and oxi -  

dat tonproducts  of adrenal in  in the tissue of the superior sympathet ic  ganglion in rabbits. It was found that after a 
to ta l  gamma 7 - radia t ion  in a dose of 400 R there was an increase in the amount of noradrenaline and a decrease 
in adrenal ine .  S t imula t ion  of the pregangtionic fibers in control  experiments  for 2 rain led to a decrease in the 

content of a l l  ca teeholamines .  At the same t ime.  the amount of the nonoxidated fraction of noradrenaline mark ;  
edly  increased in i r radiated animals .  
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All abbreviations of periodicals in the above bibliography are letter-by-letter translitera- 
tions of the abbreviations as given in the original Russian journal. Some or all o[ th is  peri .  
odical  l i terature m a y  we l l  be avai lable  in E n g l i s h  translat ion.  A complete l i s t  of the cover-to- 
cover English translations appears at the back of the first i ssue  of this year. 
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