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The toxici ty  of adrenal in ,  adrenalone,  pervi t in ,  amphetamine ,  ver i to l ,  ephedrine,  and s y m -  
patoI for  i r r ad ia ted  f rogs  and mice  is  m o r e  than twice that  fo r  un i r rad ia ted  an imals .  The 
action of all seven amines  on the r e f l ex  act ivi ty of the CNS of i r r ad ia ted  an imals  is much 
lower  than in un i r rad ia ted  an imals .  The awakening action of amphetamine  and pervi t in  in 
i r rad ia ted  mice  under  the influence of hexobarbi ta l  is much weake r  than in uni r rad ia ted  
an imals .  Ephedrine  actual ly potentiated the narco t ic  effect  of hexobarbi ta l  in i r r ad ia ted  
an imals .  

The sympa thomimet i c  amines  a re  widely used in medica l  p r a c t i c e  as vascu la r  ana lep t i c s  (adrenalin,  
ephedrine,  sympatol)  and s t imulants  of the CNS, inc reas ing  the ability to work  and abolishing the depr iming  
effect  of c e r t a i n  therapeut ic  and prophylac t ic  p r e p a r a t i o n s  (pervit in,  amphetamine) .  

The study of the r e sponse  of the i r r ad ia ted  o r g a n i s m  to sympa thomimet i c  amines  is  of definite sc i -  
entific and p rac t i ca l  in te res t .  

On the one hand, such invest igat ions  can lead to the m o r e  ra t ional  use  of these subs tances  and, on 
the other  hand, they can shed light on the int imate m e c h a n i s m s  of the o r g a n i s m ' s  r e sponse  to s t r e s s - p r o -  
ducing f ac to r s ,  notably ionizing radiat ion.  

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

Expe r imen t s  w e r e  c a r r i e d  out on 810 winter  f rogs  (Rana t empora r i a )  of both sexes  and 425 noninbred 
male  albino mice .  The an imals  we re  i r r ad ia ted  on a Co ~~ 7 - r a y  appara tus  (dose 200 R for  f rogs  and 900 R 
for  mice) .  

Solutions of adrenal in ,  adrenalone,  ver i to l ,  ephedr ine ,  sympatol ,  amphetamine ,  and pervi t in  ~ e r e  
made up as r equ i red  and injected o n t h e  5th day af ter  i r r ad ia t ion  (into the dorsa l  lymph sac of the f rogs  

TABLE 1. Toxici ty of Amines  for  I r r ad ia ted  and Uni r rad ia ted  Animals  

LD50 by ~ r b e r ' s  method (in mg/kg) 
Amine frogs mice 

unirr adiated irradiated tmirradiated irradiated 

Adrenal in  
Adrenalone 
Perv i t in  
Amphetamine  
Veri tol  
Ephedrine 
Sympatol 

120 
650 
985 

1360 
1350 
1360 
6100 

50 
190 
250 
400 
350 
680 

5 
18 
35 
55 
65 

110 
2120 245 

2.2 
8.9 
17 
24 
30 
50 

110 
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TABLE 2. Increase  in Dose of Amines for 
I r radia ted  Frogs  Compared with Unir radi -  
ated (number of times) 

Amine 

Pervi t in  
Amphetamine 
Ephedrine 
Veritol 
Adrenalone 
Adrenalin 
Sympatol 

Animals 
thalamic spinal 

i00 20 
33 i0 
12 12 
i0 i0 
12 I0 
5 12 
5 i0 

33 

16 

i0 

8 

12 

5 

5 

TABLE 3. Awakening Action of Amines on 
I r radia ted and Unirradiated Mice 

Amine 

Pe rvitin 
Amphetamine 
Ephedrine 

Decrease  (+) or increase  (-) 
in t ime of anesthesia  com- 
pared with control  (in %) 

unir radia ted 
animals 

+82 

+76 

+41 

i r radia ted 
animals 

+ 32 

+25 

-18 

and intraperi toneal ly  into the mice). The toxicity of the 
drugs (LD 50 by K'd rbe r '  s method) was  determined,  and the ef- 
fects on reflex functions of the CNS (by the T~rck-Sechenov  
method)were studied in frogs,  and the awakening action of 
pervitin,  amphetamine,  and ephedrine was investigated on 
mice anesthetized with hexobarbital .  

EXPERIMENTAL RESULTS 

The toxicity of the seven amines for i r radiated ani- 
mals  (both f rogs and mice), assessed  on the basis  of their  
mor ta l i ty  in the course  of 24 h, was more  than twice as high 
as their  toxicity for unirradiated animals (Table t). 

The effect of the amines on spinal ref lexes was stud- 
ied in f rogs by the Turck -Sechenov  method. Solutions of 
the drugs in concentrat ions of 1 �9 10 -4- 0.5 �9 10 -7 were injected 
in a volume of 0.2-0.25 ml per  animal into the dorsal  
lymph sac.  

All seven amines in the exper iments  on the uni r radi -  
ated animals (intact,* spinal, and thalamic) had a mainly 
inhibitory action of reflex activity of the CNS; i.e., they in- 
c reased  the latent period of the reflex (Table 2). Amines 
with no hydroxyl group in their  molecule (amphetamine, 
pervitin) inhibited the spinal reflexes more  sharpIy than 
amines containing such groups (adrenalin, sympatol).  

The strength and cha rac t e r  of action of the amines on the ref lexes were  largely  dependent on the 
functional state of the nervous sys tem.  For  example, the percentage of responses  during the action of all 
amines was highest in the thalamic f rogs - f rom 100 (amphetamine) to 81 (sympatol), whereas  in the intact 
f rogs  receiving the same doses of amines it was much lower - f rom 59 to 14. 

In one-third of the intact f rogs  the amines reduced the latent period of the ref lexes or,  in other words,  
they had an exci ta tory actie~ on the CNS. 

All seven amines had a much weaker  action on the spinal ref lexes of the i rradiated animals than on 
the unirradiated.  

The doses of amines inducing an inhibitory effect of equal strength on the spinal ref lexes (as shown 
by the latent period of the reflex) was severa l  (5-100) t imes  higher for the i r radiated than for the uni r radi -  
ated animals (Table 2). 

It must  be emphasized that in no case was excitation of the spinal ref lexes observed after  adminis t ra-  
tion of these amines to the i r radia ted f rogs ,  whereas  in some cases  (about 30%) excitation was observed in 
the unir radia ted animals,  or initial excitation was followed by inhibition of the ref lexes.  

After repeated (twice or  four times) injections of pervitin, amphetamine, and ephedrine into i r rad ia -  
ted f rogs  no weakening of the inhibitory action on the ref lexes was observed,  while in unirradiated frogs 
repeated injections of the amines were  accompanied by weakening of the effect. In other words ,  the phe- 
nomenon of tachyphylaxis was not present  in the i r radia ted f rogs .  

The awakening action of pervit in and amphetamine on i r radia ted mice anesthetized with hexobarbital 
was much weaker  than on unirradiated mice.  Ephedrine actually potentiated the anesthetic effect of hexo- 
barbi tal  in the i r radia ted animals (Table 3). 

* The bra in  and spinal cord  were  left intact. 
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