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In the search for a s imple  and re l i ab le  test for evaluat ing new pharmacologica l  agents affect ing the centra l  
nervous system, researchers are turning ever more frequently to various methods of recording the motor ac t iv i ty  of 
small  animals  [1, 3, 4]. 

A shortcoming of the methods described in the l i terature,  for example  Dews' method [2], is their technica l  
complexi ty  since i t  is necessary that  a large number of recordingchannels simultaneously operate independent ly  of 
each other. The method proposed by Knoll [5] is more convenient.  Its principle is that an an imal  moving along 
a corridor sequential ly closes a c i rcui t  consisting of me ta l  plates connected (through one) with the ground and with 
the control grid of an electron tube,  which plays the role of an ampl i f ie r .  Each passage of the an imal  from plate  
to p la te  is accompanied  by a single actuat ion of a pulse counter.  

We are proposing an improved variant of Knoll 's  method.  Its advantage is that plates of different s ize,  large 
for rats and smal l  for mice ,  are used for recording the motor act ivi ty  of these animaIs .  It is possible to s imultaneous-  
ly record the individual  ac t iv i ty  of 20 mice  and 10 rats. The length of the pla te  is selected so that the t ravel  of 

the an imal  over a distance equal  to its body length is accompanied  by a single actuat ion of the pulse counter.  

The entire device consists of two units: a sensor unit and an ampl i f ie r - record ing  unit.  The sensor unit is a 
rack in which are p laced  measurement  cages assembled in six sections (five cages to a section).  Four smal l  sections, 

cages 1-5,  6-10, 11-15, and 16-20, are si tuated in the upper part 
,V of the rack and are intended for mice;  the two large sections, 

r . . . . . . .  1 { + cages 21-25 and 26-30, loca ted  under them are for rats. On the 
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front wall of each section is a six-pronged plug from which a 

cab le  connects with the ampl i f ie r - record ing  unit.  

The control panel is p laced in the upper part of the sensor 

Diagram of the mul t ichannel  device for recording 
the motor ac t iv i ty  of smal l  animals .  O) Winding 
of counter; K) measurement  cel l ;  resistors:R1,820 
kf~; Rz, 6.8 k~;Ra ,200  k~; Rleak and Rm, ex-  
planat ion in text .  

unit. To ensure cleanliness of the cages, each section has a 

free-dropping bottom with holes for urine runoff. Under each 
section there is a pul l -out  me ta l  pan.  

On the face panel  of the recording unit there are 30 e l e c -  
t romagnet ic  counters type RS-2-720-003,  a tumbler  for switching 
the instrument into the power network, and six tumblers for switch- 
ing on individual  groups (of 5) of measuring circuits (each section 
of the sensor unit has its own switching tumbler) .  A signal tamp 
burns above each switched-on tumbler .  

To determine motor ac t iv i ty  the an imal  (mouse or rat) is 
p laced in the sectioned measurement  cage on the bottom of which 
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TABLE 1, Motor Act iv i ty  of Intact Animals  and Its Time Distribution 

6 0  , . . . . . , . . , . . . , . ~ 

Including by intervals:  
0-15 . . . . . . . . . . . . .  

16-30 . . . . . . . . . . . .  
31-45 . . . . . . . . . . . .  

46-60 . . . . . . . . . . . .  

Recording period (in min) 

abs. 

Mice  (n ~ =240) 

445 • 15 

184 

101 

85 
75 

Motor ac t iv i ty  
(average number 

of runs) 

I ,  

I00 

41 

23 

19 

17 

Recording period (in min) 

Motor ac t iv i ty  

(average number 
of runs) 

abs. 1 % 

Rats (n = 100) 

8 8 + 5  

64 
14 
10 

*n-number of observations. 

180 .............. 

Including by intervals:  
0-60 ............ 

61-120 . . . . . . . . . . .  
121-180 . . . . . . . . . . .  

i00 

72 

16 

12 

TABLE 2. Effect of Phenamine and Aminazin  on the Motor 

Act ivi ty  of White Mice 

Preparation and dose 
(in mg/kg)  

Control ....... 

Phenamine: 

2.5 ......... 

~ .  �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 

I0 ........... 

Aminazin: 

I ,  �9 �9 �9 �9 , �9 �9 �9 �9 , 

N umber 
of an i -  
mal  

240 

40 

40 
40 

40 

40 
40 

Mean value 
of motor 
ac t iv i ty  
(M :k m) 

445 ~ 15 

581 e 92 

1045 + 127 

2281 + 201 

317 + 32 

130 + 19 

43+ 6 

Relative 
shift of 
ac t iv i ty  

1.0 

1.3 

2.35 

5.1 

0.71 

0.29 

0.097 

are a t tached the meta l  plates a short distance from 
each other. The plates of a section are connected 
(by one) into two groups; each of which is connected 
to the c i rcui t  (see figure), where one half  of the 
6NSP tube, into whose plate  circui t  is switched the 

winding of the e lec t romagnet ic  counter,  is used. 
Under ordinary conditions the tube is closed by a 
negative vol tage (of the order of 7 V) supplied to 

its grid through resistors R z and R 3. 

The an imal  p laced in the cage closes two 
adjacent  plates by the resistance of its own body 

(resistor Rm). Since a current will  flow through 
resistors R z, R~, and R m, the voltage across the tube 
grid will  drop almost  to zero (owing to the voltage 
drop across the large resistance Rz), the tube is 
opened, and a current passes through the winding 
of the e lec t romagnet ic  counter.  Moving about the 

cage,  the an ima l  by the resistance of its own body, causes opening and closing of two adjacent  plates,  and in the 
plate  circuit  of the tube appear current pulses which are recorded by the counter .  

It can be that the leakage  resistance markedly drops as a result of contaminat ion  of the space between adjacent  
plates of the cage (Rleak). The circui t  will  not operate in this case but only when the an imal  moves from plate  to 
p la te  ( i .e . ,  upon closing of the plates by the resistance of the an imal ,  the magnitude of which is about 100 kilohms) 
because a; var iable  resistor P~ was added to the circuit .  

Since counters not having a zero setting were used in the circui t ,  the exper imenta l  data were ca lcu la ted  by 
determining the difference between the final readings of the counter and the number recorded before starting the 
exper iment .  This operat ion can be fac i l i ta ted  if, before starting work, the in i t i a l  readings of the counter are rounded 
off by means of the push-button on the test panel .  The test panel  has a plug for connection with the recording unit, 
to which i t  can be hooked in p lace  of one of the sections of the sensor unit.  On the panel  are a 5-posit ion switch 
(for the number of channels in each section) and a button, pushing of which imita tes  closing of two adjacent  plates 
of the sensor through resistor R m, which corresponds to a single passage of an an imal  from one plate  to another and 
leads to actuat ion of the corresponding counter.  The instrument is supplied from a 220-V network. 

Animals  p laced  for the first t ime into the unfamil iar  situation of the counting chamber demonstrated a distinct 
orienting react ion which was manifested by increased motor ac t iv i ty  during the in i t ia l  recording period.  At later 
t ime  intervals there was a no t iceable  drop of ac t iv i ty ,  especial ly  for the rats. The appropriate data are given in 
Table i where the t ime distribution of motor ac t iv i ty  of mice (recording was carried our for 1 h; the results were 
read every 15 min) and of rats (3-h recording period, data obtained every hour) is shown. It follows from Table 1 
that the "peak" of orienting ac t iv i ty  for animals of both species was at the starting period of the exper iment .  
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Following the orienting "peak" we observed a gradual lessening of motor ac t iv i ty  which then became established at  
a re la t ive ly  constant (tow) leve l .  

The motor ac t iv i ty  of small  animals is ex t remely  convenient for a compara t ive  assay of the act ion of drugs 
exci t ing or inhibit ing the central  nervous system. 

The results of the experiments  on the effect  of phenamine and aminazin  in increasing doses on the motor 
ac t iv i ty  of white mice  are summarized in Table  2. Phenamine injected int raper i toneal ly  in a dose of 2.5 m g / k g  
15 rain before the exper iment  evoked a not iceable  increase of motor ac t iv i ty .  An increase of the phenamine dose 
to 5 m g / k g  and then to 10 mg/kg  led to an apprec iable  enhancement  of the exci t ing effect .  

Aminaz in ,  as follows from Table 2, in doses of 1, 2, and 4 mg/kg  led to a lessening of motor ac t iv i ty  as the 
dose of the preparat ion was increased.  

The use of this method makes i t  possible to invest igate a large number of animals;  the results of the measure-  
ments of motor ac t iv i ty  are easily analyzed  s ta t i s t ica l ly .  The method is s imple in handling and re l iab le  in opera-  
t ion.  Al l  this affords great opportunities for its use under conditions of mass pharmacologica l  experiments to assay 
new drugs. 
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