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By plotting h i s t o g r a m s  of dis t r ibut ion of the f requency of in te rva l s  between p re s s ing  a lever  
(the ac t ive -avo idance  method without d i sc r imina t ion  control) i t  is  poss ib le  to a s s e s s  fine 
changes in the c h a r a c t e r  of operant  act ivi ty  a r i s ing  in r a t s  through emotional  s t r e s s .  The 
design of a s imple  mul t ichannel  appara tus  for  inducing and studying act ive  avoidance in s e v e r a l  
an imals  is descr ibed.  
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Convenient and adequate models  for  a s s e s s m e n t  of the pro tec t ive  action of drugs on psychomotor  act ivi ty,  
which l ies a t  the basis  of many  types of human occupational  act ivi ty,  when dis turbed by emot ional  s t r e s s  have 
not ye t  been adequately developed. One such model is  the method of ac t ive  avoidance without d i sc r imina t ion  
control  in r a t s ,  desc r ibed  p rev ious ly  [2]. When thi:s method is used  the exper imenta l  conditions r equ i r e  the 
an imal  to p e r f o r m  a ski l led m ovem en t  of p r e s s ing  a level  in a ce r t a in  rhy thm,  and a lso  to r e spond  quickly to 
r e sumpt ion  of painful e l ec t r i ca l  s t imulat ion should the warning p r e s s u r e  be delayed. This  method is  d is t in-  
guished by r e l a t i ve  s impl ic i ty  of the expe r imen ta l  p r o g r a m .  The method can a lso  be used to c a r r y  out o b s e r v a -  
tions s imul taneous ly  on s e v e r a l  an imals .  For  a l l  these  r e a s o n s  i t  i s  a convenient  model  with which to study 
the effect  of emot ional  s t r e s s  and a lso  to inves t iga te  the pro tec t ive  act ion of drugs  agains t  s t r e s s  i'n re la t ion  to 
psychomotor  act ivi ty.  The method enables  s e v e r a l  different  f o r m s  of s t r e s s o r  to be studied [1]. To evaluate  
the effect  of emotional  s t r e s s  and a lso  the pro tec t ive  action of drugs agains t  the effects  of s t r e s s  on operant  
behavior of r a t s  under the conditions of this model  it  is  useful  to cons t ruc t  h i s t o g r a m s  of dis t r ibut ion by 
f requency of the whole range  of in te rva l s  between p r e s s i n g s  on the lever  c a r r i e d  out in the course  of one hour 
by the t ra ined  an imals .  P rev ious ly  only warning p re s s ings  were  taken into account  [3]. To teach a la rge  group 
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Fig. 1. E lec t r i ca l  c i rcu i t  of one channel of the p r o g r a m m i n g  sy s t em.  R1, R4)1.1k ~; R z) 220 ~; R3, R 5, 
Rli,  R14) 200 k ~; R 6, R 7, RI2, R13) 100 ~2; Rs, Rio , R16) 47 k ~2; R9) 3 k ~; C1, C 3) 5 0 # F ;  C2, C 4) 400/~F; D i -  
D4) D220; T1-Ts) MP42B; Ply P2, P4) RES 9 re lay ,  ce r t i f i ca te  PC 4524200; P3) PC 13 re lay ,  ce r t i f i ca te  
PC 4.523.017. 
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Fig. 2. Effect  of immobi l i za t ion  s t r e s s  and pro tec t ive  act ion 
of d iazepam bands on operan t  activity.  Two types  of operant  
behavior  during emot ional  r e s t  (warning and avoidance). Abs -  
c i s sa ,  number  of in te rva l s  of different  duration; ordinate,  du ra -  
tion of in te rva l s  ( interval  between c l a s se s  1 see). A) Init ial  
h i s tog ram of dis t r ibut ion by f requency of in te rva l s  between 
p r e s s i n g  on lever  (cor responds  to p redominant  warning on 
painful e l ec t r i ca l  pulses) ;  B) af ter  immobi l iga t ion  s t r e s s ;  C) 
a f te r  immobi l i za t ion  s t r e s s  plus d iazepam (0.5 mg/kg ,  30 min 
before  immobil izat ion);  D) h i s t o g r a m  cor responding  to p r e -  
dominant  avoidance of painful e l ec t r i ca l  s t imulat ion under con- 
ditions of emot ional  r es t .  

of an imals  ski l l  in avoidance,  and a lso  to c a r r y  out the expe r imen t s  with s e v e r a l  r a t s  a t  the s a m e  t ime,  it  is  
convenient  to use  a n ine-channel  p r o g r a m m e d  sys t em,  with a wide range  of regula t ion of the p a r a m e t e r s  of the 
expe r imen ta l  p r o g r a m ,  designed by the p r e s en t  w r i t e r s ,  which is  s imple  and r e l i ab le  in use. The e l ec t r i ca l  
c i rcu i t  of one channe l  of the p r o g r a m m i n g  s y s t e m  is shown in Fig.  1. The design of the s y s t e m  includes an out-  
put to a unit au tomat ica l ly  m e a s u r i n g f n t e r v a l s  between p re s s ings  on the lever  (free contacts  of r e l ay  P3)" 
The h i s t o g r a m s  given in Fig. 2 r e f l ec t  two types  of operant  behavior;  p redominant  warnings  or  avoidance of 
painful e l ec t r i ca l  s t imulat ion [2]. The ef fec t  of immobi l iza t ion  s t r e s s  (60 min) on the h i s t o g r a m  (Fig. 2B) is 
mani fes ted  as a m a r k e d  dec r ea s e  in the number  of shor t  in te rva l s  between p re s s ings  (1-2 sec) and an i n c r ea se  
in the number  of in te rva l s  equal in durat ion to the delay of s imula t ing  pulses  (20 see.).  

Under these  c i r c u m s t a n c e s  the number  of in te rva l s  of long duration i n c r e a s e s  considerably .  A d m i n i s t r a -  
tion of the t ranqui l ize r  d iazepam leads to normal iza t ion  of operant  behavior ,  and this is  c l ea r ly  r e f l ec ted  in 
the h i s t o g r a m  (Fig. 1C). The use  of the appara tus  and method of analys is  of the r e su l t s  desc r ibed  above 
enables individual d i f ference  in the r e sponse  of an imals  to s t r e s s e s  to be detected and drugs to be admin-  
i s t e r e d  depending on the c h a r a c t e r  of operan t  act ivi ty  under conditions of emot ional  r e s t .  
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