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Experiments with rats show that pyracetam, phenazepam, and gidazepam accelerate the
development of an avoidance response and diminish its functional impairment through
unexpected exposure to electric current applied notwithstanding the relations established
between stimuli, the response, and its sequelae. The drugs under study increase the re-
producibility of avoidance responses in the rats after the indicated procedure, by prevent-
ing or diminishing the increase in intersignal reactions, i.e., exerted equivalent effects de-
spite differences in the pharmacological spectra of the drugs. The results of this study
show that the substances used affect emotional tension but do so by different mecha-
nisms. Thus, the tranquilizers decrease emotional tension by acting on the emotional
sphere directly, whereas pyracetam decreases it in an indirect way, by activating cognitive

and mnestic processes.
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Tranquilizers and nootropes usually differ in their
effects and applications. Transuilizers reduce anxi-
ety and emotional tension (ET), cause sedation and
myorelaxation, and, under certain circumstances,
induce amnesia [2,4]. Nootropic agents, on the con-
trary, possess stimulatory properties and activate cog-
nitive and mnestic processes [3,15]. These features
of tranquilizers and nootropes dictate the selection
of animal models. Anxiolytics are evaluated by tra-
ditional procedures of conflict situations and a num-
ber of other methods producing ET in animals [2,4,
9,12-14]. Nootropes are most often studied on mo-
dels of conditioned responses and their disruption
through various influences that cause deficiency of
mrnestic functions {3], such as unexpected exposure
to electric current used notwithstanding the relations
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established between stimuli, the reaction, and its
consequences [5,6,8]. This leads not only to distur-
bances of memory but also to increased ET. The lat-
ter circumstance suggests that tranquilizers and noo-
tropes have a common target so that the same ani-
mal model can be used to study drugs of these two
classes, which appears useful for understanding the
mechanisms of action of both.

In the present study, we compared the effects
of pyracetam, phenazepam, and gidazepam on the
formation and impairment of avoidance responses
(AR).

MATERIALS AND METHODS

Two series of tests using 112 random-bred male rats
(body weight 180-200 g) were performed. In the first
series, phenazepam (1 mg/kg) and gidazepam (2 mg/
kg) were tested for their effects on the elaboration
and functional impairment of AR. An AR was ela-
borated in rats for 4 days (25 stimulus presentations
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daily) in a shuttle box [5]. The conditioned stimulus
was sound while the unconditioned stimulus was
electric current switched on after 10 sec. On day 4
the AR was disrupted so that the animal’s response
did not result in switching off of the stimuli upon
three runs, and the animal received electric current.
After three responses, current was switched off im-
mediately and sound after 2 sec. Thereafter, the AR
level was recorded in 20 presentations under the con-
ditions described above. Rats were injected with one
of the drugs under study 30 min before each test.

The results were statistically analyzed by the
nonparametric Wilcoxon and Kolmogorov—Smirnov
tests.

RESULTS

Phenazepam exerted a beneficial effect in the 2nd
and 3rd learning sessions (Fig. 1). The number of
intersignal reaction (ISR) was higher than in the
control group on day 2 of learning. Gidazepam ac-
celerated the formation of an AR on day 1 of learn-
ing and increased the number of ISR on days 1, 2,
and 3. In the presence of pyracetam, the AR and
ISR exceeded their levels in the control animals in
the 2nd and 3rd tests.

Disruption of the AR greatly impaired the ela-
borated habit in the control rats, with 1.6-fold and
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2.1-fold decreases in the AR level in the second and
first test series, respectively (Table 1), with a con-
current rise in the number of ISR (2 and 2.5 times,
respectively) [10]. In the presence of pyracetam,
phenazepam, or gidazepam, the AR was impaired
less markedly, although disruption was not complete-
ly prevented. After the disruption, the AR level in
the presence of any of those drugs was significantly
higher than in the control. The drugs were also found
to influence ET, as could be judged from changes in
ISR. In the presence of phenazepam, there was vir-
tually no increase in the number of ISR after dis-
ruption, whereas the presence of pyracetam resulted
in a statistically significant increase in ISR (p<0.05),
which, however, remained below their level in the
control.

The nootropic agent and tranquilizers thus di-
minished the consequences of disruption, raising the
level of AR reproduction and preventing or dimi-
nishing the increase in the number of ISR, i.e., they
exerted equivalent effects despite differences in the
spectra of their pharmacological activities.

ET is known to interfere with problem solving,
and a decrease in ET facilitates this process [2,4].
Problem solving, in its turn, influences ET. Emotion
is a function of some need and of the difference
between existing and required information [10]. This
implies that ET may be decreased by increasing the

TABLE 1. Effects of Pyracetam, Phenazepam, and Gidazepam on the Avoidance Response (AR) and Intersignal Reactions in Blocks of

Five Presentations Before and After Disruption of the Response

Before disruption After disruption
Drug (No. of rats)
21-25 1-5 6-10 11-15 16-20

Avoidance response
1st series

Phenazepam (31) 99 .4+0.6** 72.9+3.4** 86.5+3.0 95.5+1.8 99.4+0.6

Saline (19) 99.0+1.0*** 46.3+5.3 84.243.3 84.2+4.2 99.0£1.0

Gidazepam (38) 96.3+1.3*** 67.4+3.8* 83.243.3 93.242.5 95.3+2.8
2nd series

Pyracetam (12) 96.5+2.4" 80.0+5.2* 96.5+2.4* 96.5+2 4 100+0

Saline (12) 92.5+2.5* 60.5+4.7 65.7£4.3 72.5%4 .1 92.5+2.7
Intersignal reactions
1st series

Phenazepam (31) 23.2+7.1 24.5%3.2 38.1%4.2* 25.8%4.5 9.0£3.1

Saline (19) 14.714.8* 36.8+7.2 54.7+6.5 37.946.1 6.3+3.4

Gidazepam (38) 27.4+7.4 33.719.6 39.5%7.9* 31.346.3 21.6+7.6°
2nd series

Pyracetam (12) 20.5+8.1* 35.846.0 28.0+7.2 28.0+7.2 20.5+8.1

Saline (12) 18.3+7.9** 37.246.3 43.619.8 35.846.0 12.0+4.2

Note. *p<0.05, **p<0.01, ***p<0.001 for means before and after disruption; *p<0.05, **p<0.01, **p<0.001 for means in the test and control

animals.
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Fig. 1. Effects of pyracetam, phenazepam, and gidazepam on the establishment of avoidance responses (a) and intersignal reactions (b).
Ordinate: mean values for the reactions shown in percent of the number of presentations. *p<0.05, **p<0.01, ***p<0.001 relative to the
control. 7 and 5) control rats in the 1st (1) and 2nd (2) test series, respectively; 2) gidazepam; 3) phenazepam, 4) pyracetam.

amount of information on how a given problem can
be solved (i.e., how a given need can be met) by
raising the intellectual and mnestic potentials, opti-
mizing the analytical/synthetic activity, and activat-
ing integrative capacities of the central nervous sys-
tem, which is a prerogative of nootropes, in particu-
lar pyracetam. This drug enabled the rats to analyze
more rapidly and more accurately the information
contained in the results of the first attempt after dis-
ruption to get rid of electric current, so that the pre-
viously elaborated AR again became effective.

It follows, then, that substances classed among
tranquilizers or nootropes influence ET but do so in
different ways, with transquilizers acting on the emo-
tional sphere directly and nootropes decreasing ET
indirectly.

In view of the differences just mentioned, it is
of interest that the tranquilizers prevented the growth
of ISR (Table 1), whereas, as shown earlier [6], pyra-

cetam and other nootropic agents only diminished
it. Emotions and enhancement of motor activity re-
flect both adaptive processes associated with the
mobilization of physical capabilities of the organism
in situations threatening its integrity and the search
for a new solution under changed conditions where
the old solution is no longer effective [1,7,10,11]. In
the presence of pyracetam, deviations from the ex-
perimental conditions led to an increase in the num-
ber of ISR, though to a lesser extent than in control
animals (Table 1). Pyracetam prevented excessive
development of the adaptation processes mentioned
above without inhibiting them. In our view, this may
be attributed to the fact that nootropic agents, un-
like tranquilizers, influence ET indirectly, through
activation of cognitive and mnestic processes.

In summary, tranquilizers and nootropes influ-
ence ET but do so by different mechanisms. Tran-
quilizers alleviate ET by acting on the emotional
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sphere directly, whereas nootropes exert their acti-
vity in an indirect way, through activation of cogni-
tive and mnestic processes.

This work received financial support from the
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cal Research organized by the Russian State Com-
mittee for Higher Education.
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