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The conditioned ref lex  method was used to study the antiradiation action of aminocthylthiouronium 
B r H B r  (AET) on the higher l eve l s  of the central  nervous sys tem of antenatatly i rradiated r a t s .  AET weak- 
ened the radiat ion response  and crea ted  conditions for an improvement  in condit ioned-ref lex activi ty of the 
antenatal ly i r rad ia ted  ra t s  during postnatal ontogcnesis .  
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The need for studying the s t ruc ture  ,'rod function of the cent ra l  nervous sys tem during radiation protec-  
tion is de termined by the fact  that the survival  ra te  of animals  , the main c r i te r ion  used to judge the effec-  
t iveness  of p ro tec tors  [2-8], in all probabil i ty depends p r imar i ly  on the influence of the protected nervous 
s t ruc tu res  in reg-ulating and normal iz ing  physiological p r o c e s s e s .  

The object of the presen t  investigation was to study the antiradiation action of the chemical  compound 
aminoethylisoLhiouronium (AET)on the condi t ioned-ref lex act ivi ty of antenatally i r radia ted r a t s .  

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

Exper iments  were ca r r i ed  out on male Wistar r a t s .  The control  animals  (50) received neither i r r ad ia -  
tion nor  AET,  while one ~ 'oup  of ra ts  (21) were i r radiated antenatal ly in a dose of 150 R on the 16th day of 
embryogencs i s  , and the other  group (12) were i r radia ted  antenatal ly in the same dose and at the same t ime, 
but were  protected by AET,  which was injected into the mother  r a t s  of these animals during pregnancy in a 
dose of 200 m g / k g . *  The higher nervous act ivi ty  of the ra t s  was studied by the condit ioned-reflex method 
in a Kot lyarevski i  chamber  modKied by workers  at the Neuroradiology Labora tory  [1]. "l~e ra t s  were 50 
days  old when they took par t  in the exper iments .  Nervous p roces se s  were investigated in stages:  during 
format ion and stabil ization of conditioned ref lexes ,  in a stereot}~pe of st imuli ,  and in associa t ion with func- 
tion tes t s .  The positive s t imuli  were a tone of 400 cps f rom a t3-pe ZG-10 audiofrequency genera tor ,  wi tha t -  
tenuation of 10 dB, and red  light f rom an incandescent lamp (12 V), while the differential s t imulus was a tone 
of 800 cps with attenuation of 20 dB. Single whole-body i r radia t ion was given by a type RUM-11 a p p a r a ~ s  
(190 kV, 15 mA, f i l te rs  0.5 mm Cu and 1 m m  A1, focal length 50 cm,  dose rate  20 R / m i n ) .  

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

Stabilization of the conditioned response  in the 150-R ra t s  to acoust ic  stimuli took place on the average  
a f te r  33.8 • 8.88 combinat ions and to photic stimulation after  31.2 • 6.66 combinations,  while the co r r e spond-  
ing f igures  for  the protected r a t s  were  18.7 ! 2.95 and 11.6  �9 0.38 combinations and for the controls  17.7 • 
1.06 and 14.3 �9 1.72 combinat ions .  The resul t s  show that s(abilization of conditioned ref lexes to positive 
st imuli  takes place la ter  (P < 0.01) in the 150-R ra t s  than in the protected and control animals .  Analysis  of 
the conditioned ref lexes  to invidividual s t imuli  showed that with respec t  to c r i t e r i a  of condit ioned-ref lex 
act ivi ty  cha rac t e r i z ing  excitation, the protected ra ts  su rpassed  the 150-R ra ts  in eve ry  case by a s ta t is t i -  
ca! !y  sig-nificant dcffreei but showed ve ry  little difference f rom the cont ro ls .  The mean latent period of the 
conditioned response  to acoust ic  stimulation was 1.06 ~ 0.015 scc for  the control  ra t s ,  1.08 i 0.09 sec for 
the pro tec ted  r a t s ,  and 1.48 �9 0.03 sec for the 150-R rats ;  the response  was present  in 96.6 • 0.26, 96.2 ~: 

*Subsequently these ra ts  will be descr ibed as control  ra t s ,  150-R ra t s ,  and protected ra t s .  
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0.52, and 90.4 ~ 0.65c}~ of the an imals ,  respec t ive ly  (P < 0.001). "File latent period of the responses  to photic 
st imulation was 1.51 i 0.2 sec for the control  ra t s ,  1.6I ~ 0.038 see for the protected ra t s ,  and 2.39~177 0.05 
sec for the 150-R ra t s  (P < 0.001); the magnitude of the r e sponses  was 49.6 �9 0.62, 44.2 J 0.99, and 27 ~- 
1.03 conventional un'its, res i )ect ively  (P < 0.00I); r e sponses  were found in 93 i 0.51, 96.9 • 0.59, and 85.G 
1.23~ of an imals ,  r e spec t ive ly  (P < 0.001). 

Similar  resu l t s  were  obtained f rom the investigation in a s tereot~pc.  The mean latent period of the 
conditioned ref lexes  to acoust ic  st imulation was 0.77 �9 0.02 see for the control  ra ts ,  1.02 ~ 0.04 see for the 
p ro t ec t ed  ra t s ,  and 1.21 i 0.05 see for the 150-R ra t s ,  r e spec t ive ly  (P < 0.001 and P < 0.01). Responses 
were  found in 98.5 • 0.31, 99.16 • 0.5, and 9G.6 i 1~ of an imals ,  respec t ive ly  (P < 0.05). The latent period 
of the r e sponses  to photic st imulat ion was 1.46 �9 0.03 sec for the control ra t s ,  1.55 • 0.05 sec for the pro-  
tected ra t s ,  and 2.10 ~: 0.07 sec  for the 150-R ra t s  (P < 0.001); the m a ~ i t u d e  of the r e sponses  was 57.7 
0~ 51.1 • 1.61, and 39.3 i 1.72 conventional units, r e spec t ive ly  (P < 0.001), and responses  were found Ln 
9 7 . 1 1  + 0.45, 97.17 • 0.88, and 93.4 • 1.3% of animals ,  r e spec t ive ly  (P < 0.02). The fact  that excitation 
was s t ronger  in the protec ted  animals  than in the t50 -R  ra t s  was also co~ffirmed by the resu l t s  of the caf-  
feine test .  The latent period to acoust ic  st imulation before the injection of caffeine was 1.56 ! 0.22 sec for  
the protected r a t s ,  compared  wifl~ 1.07 �9 0.18 sec af ter  injection, and the latent period to photic stimulation 
was reduced by adminis t ra t ion  of caffeine f rom 2.84 i 0.37 sec to 1.54 • 0.27 sec (P < 0.01). Excitation in 
the control  r a t s  was also increased  af ter  injection of caffeine; the latent period to acoustic stimulation was 
0.43 ~: 0.02 sec before  injection Of caffeine and 0.34 • 0.03 sec af ter  injection (P < 0.001). The formation 
and stabil ization of different iat ion,  and the study of negative conditioned ref lexes  in a s tereotype also showed 
that inhibition was more  marked  in the 150-R ra t s  than in the protected and control animals .  The latent 
period of de-inhibit ion of differentiat ion was 1.96 + 0.1 scc in the control  ra ts ,  2.13 • 0.2 sec in the pro-  
tected r a t s ,  and 4.31 ! 0.35 sec  in the 150-R ra t s  (P < 0.001), and the mag-nitudes of de-inhibit ion were 
56.5 i 1.75, 42.0 :~ 3.27 (P < 0.001), and 28.3 + 3.37 conventional units (P < 0.001), respect ively;  responses  
were  found in 6.32 • 1.12, 11.01 ~- 2.88, and 23.1 ~= 0.389L of animals ,  respec t ive ly  (P < 0.001). 

We in te rpre t  the fact  flint inhibition was s t ronger  in the 150-R ra t s  not as a sig'n that active inhibition 
was i tself  s t ronge r ,  but that,  on the one hand, excitation was weak and, on the other  hand, protect ive inhibi- 
tion developed because  of radiat ion injury received by the animals  during antenatal development.  Protect ive 
inhibition was less  marked  in the protected ra t s  than in the 150-R r a t s .  This fact  may  be regarded  as in- 
d i rec t  evidence of s t rengthening of excitation in these an imals .  Evidence that internal inhibition was weaker 
in tim 150-R ra t s  and protec ted  ra t s  than in the control  animals  was given by the resu l t s  of a ref lex-ext inc-  
tion tes t .  Extinction developed in the 150-R ra t s  after  3G.5 • 3.58 applications of the s t imulus,  in the pro-  
tected ra t s  af ter  41 • 4.2 applicat ions,  and in the controls  after  32.7 • 2.3. These findings suggest  that AET 
has  a pro tec t ive  act ion on the function of the hs s t ruc tu res  of the centra l  nervous sys tem.  It reduces  
the seve r i ty  of radiat ion injury and improves  condi t ioned-ref lex  activi ty of the animals .  In r a t s  receiving 
AET before  i r radia t ion,  the level  of excitation was higher than in the 150-R ra t s .  The protected animals ,  
occupying an in termedia te  posit ion between the 150-R ra t s  and the controls  with r e s p e c t  to most  c r i t e r i a  
c h a r a e t e r ~ i n g  higher  nervous  activity,  r e sembled  the lat ter  more  c lose ly .  The mechanism of action of AET 
is in all probabi l i ty  two~[old: it r educes  the seve r i ty  of radiat ion injury in the mother ,  thereby indirectly r e -  
ducing the toxic effects  on the fetus,  and it penet ra tes  f rom the mother  to the fetL~s, on which it has ~ d i rec t  
pro tec t ive  action.  * 
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