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The basic cr i ter ia  of evaluat ing the effect  of psychopharmacologica l  drugs are the behavioral  reactions and 
first of a l l  the condi t ioned reflex ac t iv i ty  of animals .  In recent  years a number of au tomat ic  devices have been sug- 

gested for e labora t ing  condi t ioned reflexes [1, 2, 4, 5]. All  of them are semiautomat ic  instruments since each de-  
v ice  is designed for condit ioning only 1 animal ,  and thus, the constant presence of a laboratory technic ian  is re -  

quired, and in order to obtain a large number of observations i t  is necessary to increase the number of instruments. 

In the present report we wil l  describe the design of an au tomat ic  device  for a l ternate  e laborat ion of defense 

condi t ioned reflexes in a group of animals  with recording of the exper imenta l  results on a paper tape.  We used the 

method of e laborat ing defense condit ioned reflexes in the so-ca l led  two-chamber  unit. As the condit ioned stimulus 
we se lec ted  l ight  s t i m u l a t i o n - e l e c t r i c a l  current.  According to our program the act ion of the condi t ioned stimulus 

preceded by 3 sec the uncondit ioned stimulus and during the subsequent 30 sec the s t imuli  coincided.  The defense 
response was the movement  of the an imal  to the 2nd half  of the cage; in this case the condi t ioned stimulus was 
switched off, and the uncondit ioned stimulus lasted the following 7 sec .*  The t ime  of each cyc le  of training the 

an imal  was 10 rain, thus during each  condit ioning the condit ioned stimulus was repeated a min imum of 20 t imes and 
a max imum of 45 t imes.  

The above-descr ibed  scheme of instruction was programmed on an instrument mounted on MTKh-90 co ld -  
cathode thyratrons. The pr inciple  of operation of the thyratrons is based on the passage of a current upon achieving 
the firing vol tage with respect to the control e lectrodes [3]. Thus, a l l  t ime  parameters  are determined by the RC 
charging ci rcui t  (in the c i rcui t  of the keep -a l i ve  e lec t rode  of the the thyratrons) and the relays and stepping selector 
are the actuat ing e lements  (Fig. 1). Five double chambers (with a double e lec t rode  floor) are switched a l ternate ly  

at  10 min intervals to the programming unit. The switching of the signals and the t ime of response of the animals 

are recorded by an au tomat ic  recording instrument. 

O p e r a t i o n  o f  t h e  D e v i c e  

1 . .P rogram of switching the condi t ioned and uncondit ioned signals. The an imal  on moving from one half  of 
the cage (chamber  A) to the other (chamber  B) crosses the c i rcui t  of the photocel l  which is connected  in series with 
polar ized relay R 1 (see Figs. 1 and 2). The relay fires thyratron T2, which causes the operat ion of Rz which entails  
the following operations: a) switch-on of t ime  re lay T s (resting thne  of an imal ,  7 sec), b) switch-off  of the recorder 

(the moment  of moving from A to B). 

After 7 sec thyratron T s (relays R 3, R4) operates.  Here. the following operations take place:  a) switch-off  of 
the condi t ioned l ight  signal in chamber  B (flopover of trigger T4-Ts, relays R s, R a) to the opposite position; b) switch- 
off of the pain stimulus in chamber  A and preparat ion for switch-on in chamber  B; c) switch-on of l ight  signal and 
marker  on recorder; d) switch-on of t ime  relay on thyratron T6. After 3 sec, T6 operates,  the established level  of 
the pain stimulus is del ivered and noted on the recorder.  Then when the an imal  intersects the circui t  of the photo-  

ce l l  the cyc le  ends and the next one begins (see below "Program of switching chambers") .  

* The la t ter  conditions precluded the possibil i ty of the an imal  returning to the first half  of the cage.  
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Fig. 2. General  view of device.  A) Group of chambers; B) instruments; 
C) N-370 AM recorder.  
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Fig. 3. Protocol of operat ion of the apparatus. 1) Operation of apparatus 
without animal ;  2, 3) e labora t ion  of condit ioned reflex (lower w a v e - c o n -  

di t ioned signal,  upper w a v e - u n c o n d i t i o n e d  signal); 4) condit ioned reflex. 

The program takes into account the possibil i ty of the animal  returning to chamber  A (random running about, 

insufficient pain stimulus). In these cases after  a 30 see in terval  the above- ind ica ted  instructions are transferred to 
chamber  A (operation of T1). 

2. Program of switching chambers.  T ime  re lay T9 operates after 10 min, switching the stepping selector  to a 
neutral  position. For a t ime  demarca t ion  of the recording of the work of indiv idual  cages,  a horizontal  l ine is de-  
le ted  for 30 see on the moving tape of the recorder.  

Then operation of T10 switches the stepping selector  (which performs switching of the program) into the c i rcui t  
of the next chamber.  

The instrument is mounted on a 600 x 300 x 300 m m  frame.  The N-370 AM recorder is connected separately 
The chambers of plast ic ,  measuring 300 x 300 x 300 mm,  are sect ional  and are connected by means of plugs. The 

floor of the cages is assembled from 4 mm diameter  s teel  ch rome-p la t ed  electrodes with a distance of 10 mm be -  
tween electrodes.  

The thyratrons, which carry out the indica ted  operations, are mounted on a panel,  which makes i t  possible to 
control  the work of the device .  Hand switching of the position of the operation of the chambers is provided.  The 
supply vol tage  is about 127 V. 

Experiments showed that  the instrument is a re l i ab le  au tomat ic  device  which makes  it possible to carry out in-  
dependent  e laborat ion of condi t ioned reflexes in a group of animals.  Under the condit ions of the experiments  c a r -  
r ied out on rats, condit ioned and uncondit ioned signals are supplied at  least  40 t imes during the 10 min cyc le  of 
training.  In this case in cer ta in  animals  the condi t ioned signals were e labora ted  by the end of the first day of con-  
dit ioning.  
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The protocol  of the exper iment  (Fig. 3) is easily deciphered and very accura te ly  reproduces the behavior of the 

an imal  during condit ioning.  

Thus, the described design of the apparatus is a re l iab le  au tomat ic  device ensuring comple te ly  automated  ex-  

periments  on the e laborat ion and control of defense condit ioned reflexes and is quite convenient  for the quant i ta t ive 
character is t ics  of the ac t iv i t ies  of psychopharmacologiea l  drugs. 

S U M M A R Y  

The a r t ic le  describes the deve lopment  and exper imenta l  testing of a unit for successive development  of defen-  
sive condi t ioned reflexes in smal l  laboratory animals  with the registration of data on paper chart. 
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