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The effect of long-wave ultraviolet  radiat ion on higher nervous activity was studied in mice. 
I r radiat ion with suberythema doses  was found to have a beneficial effect on the rate  of fo rma-  
tion of a conditioned defensive active avoidance reflex. Of two schemes  of i r radiat ion tested 

- with constant and with gradually increas ing doses  - the lat ter  proved to be more  effective. 
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Long-wave ultraviolet  radiat ion (LUV) by e ry thema luminescent  lamps is widely used at the present  
time for prophylact ic ,  therapeutic,  and hygienic purposes  for the co r rec t ion  of avitaminosis  D, for i nc reas -  
ing immunologic react ivi ty ,  and for reducing the incidence of r e sp i r a to ry  and suppurative d iseases  [4-6, 9, 
12]. However, the l i te ra ture  on the effect of UV r a y s  on higher nervous activity in man and animals is not 
extensive and it is devoted to the action of single [1, 13] or repeated exposures  to radiat ion ei ther  to the 
integral  UV emiss ion  from m e r c u r y - q u a r t z  lamps [2, 3] or  to shor t -wave radiat ion f rom bacter icidal  
lamps [15]. 

It is therefore  desirable  to study the effect of LUV radiat ion on higher nervous activity. 

EXPERIMENTAL 

Experiments were carried out on male BALB/c mice weighing 16-18 g. The animals were divided into 

3 groups: I) control, 2) animals receiving 0.75 of an erythema dose, and 3) mice receiving 6 erythemadoses. 

In each experimental group 40 sessions of irradiation were given in the course of I0 weeks. Six weeks after 

the end of irradiation a conditioned defensive active avoidance reflex was formed in the mice in a T-shaped 

maze, and its stability was tested 24 h later. To produce the conditioned reflex, the mouse was placed in the 

first part of the main corridor of the maze and either the right or the left passage was illuminated at the 

same time. After 5 see an electric current was applied to the floor of the maze, which the mouse could 

avoid by running into the illuminated passage. After a certain number of manipulations, during which the 
right and left passages were illuminated at random, a conditioned active avoidance reflex consisting of 

running into the illuminated passage was formed in the animals. Trainingto produce the reflexes was carried 

out until five correct avoidance reflexes were exhibited in succession. The stability of the reflex was tested 

by repeating the procedure of training using the original criterion. The intervals between combinations 

were 30 sec. 

R E S U L T S  A N D  D I S C U S S I O N  

In the f i rs t  stage the remote  action of different doses of LUV radiat ion on the formation of a condi-  
tioned active avoidance ref lex was investigated (Table 1). In animals ~'eceiving suberythema doses the rate  
of formation of the conditioned active avoidance ref lex was a lmost  5 t imes higher than in the control.  In the 
mice rece iv ing  six e ry thema  doses  no s tat is t ical ly significant difference from the control  was d iscovered 
in this respect .  The stability of the ref lex was sufficiently high in all groups. 
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T A B L E  1. R e m o t e  E f f e c t  o f  D i f f e r e n t  D o s e s  o f  L U V  I r r a d i a t i o n  o n  

F o r m a t i o n  a n d  S t a b i l i t y  o f  t h e  C o n d i t i o n e d  A c t i v e  A v o i d a n c e  R e f l e x  

Number ofcom- Control 0.75 of erythema dose 6 erythema doses 
binations to the 5 
out of 5 criteria P 

Formation of 
conditioned 
active avoid- 
ance reflex 

Testing stability 
of the reflex 

n [ M •  

10 14,9-----2,4 

10 2,5--0,5 

n l M++_m l P 

12 3,1mo,9 ~O,Ol 

12 2,1-~o,4 >o,2  

n [  M+• [ 

13 15,5+--1,2 

13 1,5-+-0,4 

> o 2  

>0,2  

T A B L E  2. D i r e c t  E f f e c t  o f  D i f f e r e n t  S c h e m e s  o f  L U V  I r r a d i a t i o n  o n  

F o r m a t i o n  a n d  S t a b i l i t y  o f  a C o n d i t i o n e d  A c t i v e  A v o i d a n c e  R e f l e x  

Number of tom-  Gradually increasing 
biuations to the 4 out Control Constant doses 
of 5 criteria doses 

Formation of ac- 
tive avoidance 
reflex: running 
into the il lumina- 
tion passage 
(training) - 

Testing the stability 
of the reflex 

Formation of a~tive 
avoioance renex - 
running into unil- 
luminated passage 
(retraining) 

Testing the stability 
of the reflex 

n I M• 

14 2,6--+0,6 

13 0,8-----0,5 

1t 15,9~1,3 

11 1,0+0,3 

n [ M+_m [ P 

2,3• ~0 ,2  

0,9-----0,2 >0,2 

2,2-----1,1 ~0,05 

1,7-+-0,3 ~0,2  

n I M •  

1,0---+ 0,4 

0,5m0.3 

11,1-4-1,1 

0,8-"-0,2 

<0,05 

> 0 , 2  

<O,Ol 

>0,2  

Suberythema doses of LUV radiation thus have the optimal remote action on conditioned-reflex activity. 

Various systems of prophylactic UV irradiation are used: either constant doses or gradually increas- 
ing doses. The method of irradiation with gradually increasing suberythema doses is regarded by some 
workers as more physiological, for the photosensitivity of the skin varies during adaption of the body to UV 
radiation. This method is recommended for use as a "hardening" procedure [8, 10-12]. 

In this connection a comparative study was made of the effect of different schemes of LUV irradiation 
on the conditioned-reflex activity of the mice. Three groups of animals were studied: I) control, 2) animals 
irradiated with constant doses (0.75 of an erythema dose), and 3) irradiated with gradually increasing doses 
(0.25, 0.5, 0.75, 1.0, and 1.25 erythema doses). In each experimental group 20 sessions of irradiation were 
given in the course of 5 weeks. The total dose received by the animals in the two experimental groups was 
the same, 15 erythema doses. The conditioned active avoidance reflex was formed immediately after the 

end of the course of irradiation by the same method as in the first part of the investigation. In addition, 15 
days later all the animals were retrained, i.e., a new conditioned active avoidance reflex, consisting of run- 
ning into the unilluminated passage, was formed. The stability of this reflex was tested after 24 h. In each 
case the training to form the reflex continued until a correct avoidance reflex was obtained 4 times out of 5. 

The results showing the direct effect of the different schemes of LUV irradiation on the formation and 
stability of the conditioned active avoidance reflex are given in Table 2. They demonstrate improvement of 
the conditioned-reflex activity in the animals immediately after the course of LUV irradiation, especially in 
mice receiving gradually increasing doses: the conditioned active avoidance reflex was formed (training) 
significantly quicker in them than in the control mice. During retraining (the formation of a new conditioned 
reflex) the beneficial effect of irradiation was observed in both experimental groups but it was somewhat 
greater in the animals receiving gradually increasing doses. This is evidence of improvement of the mobil- 
ity of the nervous processes under the influence of LUV radiation. The degree of stability of the reflex in 
all cases remained at about the same, sufficiently high, level. 

These investigations thus showed the beneficial action, both direct and remote, of suberythema doses 
of LUV radiation on the higher nervous activity of mice, as manifested by the more rapid formation of a 
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conditioned act ive avoidance ref lex.  H y p e r e r y t h e m a  ctoses ha~d no m a r k e d  act ion on the condi t ioned-ref lex  
act ivi ty of the m i c e .  This  state of a f fa i r s  is in harmony with the genera l ly  accepted  view that sube ry thema  
doses  have a benefic ia l ,  s t imulant  effect ,  but h y p e r e r y t h e m a  doses  have an unfavorable  effect  on the func- 
tional s tate  of the body and on i ts  r eac t iv i ty  and i ts  r e s i s t a n c e  to the harmful  act ion of ex te rna l  env i ron-  
menta l  f ac to r s  [7, 14]. 
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