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The testing of nootropic preparations has proven most effective in the presence of stress-induced functional disturbances 
of higher nervous activity [1, 3, 4]. Thus, the positive effect of nootropic agents increases sharply in the presence of stress 
brought about by "failure" of a developed avoidance reaction (AR), even if it was not manifested before the "failure" [1]. 

In view of the great significance of the stress factor for the testing of psychotropic preparations, the determination of the 
stress level with respect to any physiological parameter is highly desirable, for example, with respect to the blood glucose 
concentration, which increases in the presence of stress. One of the methods which permits the determination of the blood 
glucose level is based on the utilization of biochemical reactions unfoding on a solid carrier, the Multistix multilayered color 
film [5]. 

The aim of the present study was the investigation of the blood glucose concentration in the presence of a "failure" of an 
avoidance reaction. 

The experiments were carried on 19 mongrel male rats, weighing 180-200 g. An AR was developed in a shuttle chamber 
in 12 of these over the course of five days (25 presentations each daily). The conditional stimulus (a sound of 800 Hz) was 
present 10 sec in isolation, following which the electric current was turned on. The running of the animal into the other half 
of the chamber turned off both stimuli. The intersignal period ranged from 30-60 sec. The "failure" of the developed AR was 
achieved by the unforeseen change of the relationships between the conditional stimulus and the current, on the one hand, and 
between the reaction and the current, on the other. The running of the animal in response to the conditional or unconditional 
stimuli did not lead to their switching off during three runs, so that the animal received the shock. The current was switched 
off immediately after the third reaction, and the sound 2 sec later. The experiment was then carried on according to the 
previous protocol (20 presentations). 
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Fig. 1. Change in AR after "failure" in rats with low (A) and with high (B) blood 
glucose level, a) Glucose level, mmole/liter; b, c) respectively, number of rats (%), the 
conditioned reflex activity of which deteriorated or improved. 

TABLE 1. Blood Glucose Concentration in Rats of Different Groups 

Parameters 

Avoidance reactions, % 
Glucose concentration, ram 

first 

3,6• 
7 

Groups 

second 

before falter 
"failure" "failure" 

78,1i-7,6 [ 68,018,2" 
5,8__o,4 8,5+o,4 6 

third 

88, O+5,8 
8,9-F0,3"* 

6 

Notes. *) p < 0.05 relative to the average before "failure"; **) p < 0.01 relative to the 
first group. 

The animals were divided into three groups on the basis of the conditions of the measurement of glucose: the first, an 
intact control from the vivarium; the second, animals in which the blood glucose concentration was determined twice, before 
and after the disruption of the RA which was accomplished the following day after additional experience with the development 
of the RA; the third, animals in which the blood glucose concentration was determined only after the "failure" of the RA. A 
drop of blood was taken from the tail of each rat and placed on the surface of the Multistix so as to cover the entire reactive 
surface; after 30 sec the drop was blotted with filter paper. The intensity of the color was determined by comparison with a 
standard scale graded in mmole/liter. The results were analyzed on an Amstrad (England) personal computer using the 
Kolmogorov-Smirnov test. 

The experimental data show that the blood glucose concentration increases as the degree of the stressing of the animals, 
in accordance with the conditions of the experiment, by the development and the "failure" of the RA (Table 1). In particular, 
the glucose level increases following "failure" which elicits a reliable decrease in the RA; this confirms the hypothesis 
regarding the increase in the animals' state of stress as a result of this procedure [1]. 

We should note that the glucose level following the effect in the second group of rats in which the measurement was 
made twice (before and after the "failure") did not differ significantly from that in the third group with a one-time measurement 
only after the "failure". It can be hypothesized on the basis of the data obtained that repeat measurement under the conditions 
indicated above does not lead to a substantial additional increase in this parameter. This permits its measurement before and 
after the "failure" in the same animals, which economizes on the number of animals and the amount of work involved. 

Since the glucose concentration did not differ significantly after the "failure" in the rats of the second group and the third 
groups, they were combined in order to establish the character of the change in the RA as a function of the glucose level, and 
accordingly of the level of stress induced by the change in the condition of the experiment, in a larger sample. This sample 
was then divided into two new groups: group A, which included animals with a blood glucose level after the "failure" less 
than 8.5 mmole/liter, and group B, which included animals with a concentration after the "failure" equal to or exceeding 8.5 
mmole/liter. 
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It was found that the number of RA before the "failure" in group B was greater than in group A, i. e., a higher blood 
glucose concentration, i. e., a higher level of sequelae of stress, corresponds to higher RA values before "failure." It was also 
shown that in the rats of group A, with a lower blood glucose level, and accordingly with a lesser state of stress, the number 
of RA after the disruption of the experimental procedure mainly increased, and, contrariwise, in the presence of a greater state 
of stress the number of RA decreased after the "failure" in the main group of animals (Fig. 1). The above is in agreement 
with previously obtained data [2]. 

Thus the RA "failure" procedure employed in these experiments leads to stressing of the rats, which is reflected in an 
increase in blood glucose concentration. The number of RA after the "failure" mainly increases in rats with a lower blood 
glucose concentration, and correspondingly with a lesser state of stress, and, contrariwise, the number of RA mainly 
decreases where there is a higher glucose concentration and greater stress. 
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