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Summary: the article describes a method developed by us designed for

in-depth pharmacological characteristics of molecules with psychotropic activity.

The method is a model of a depression-like state in rats,

induced by social stress, and is designed to measure animal behavior in

conditions of zoosocial interaction (ZSV). With its help it is shown that the reference

Fluoxetine (10 mg / kg) under conditions of zoosocial stress

antidepressant, anorexigenic and sedative, does not potentiate aggressive

the behavior of stressed animals and increases their research activity.

Key the words: zoosocial interaction, test resident intruder

antidepressant activity, non-inbred rats, fluoxetine.
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Abstract: a new method for the pharmacological research of molecules with psychotropic activity is

described. The method is an animal model of depression based on social stress, which may be

useful for animal behavior study. Using this method with reference antidepressant fluoxetine (10

mg / kg) we detected its antidepressive, anorexigenic and sedative activity. In addition, fluoxetine has

not induced aggressive behavior in rats and increased their investigative activity.

Key words: zoosocial interaction, resident-intruder paradigm, antidepressive activity, outbred rats,

fluoxetine.

Relevance: preclinical studies of innovative animal molecules are

an integral part of the life cycle of any drug [1]. In a relationship

the development of psychotropic drugs (e.g. antidepressants) of particular importance

have behavioral techniques that allow you to model affective pathology on

animals and evaluate the corrective effect of drugs. However
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most pharmacological tests used do not have a visual and

constructive validity (since they suggest the identification of the effect of compounds on

models of normal animal behavior), sensitive to only a few

groups of drugs and, accordingly, are not intended for in-depth study

psychotropic activity of new molecules. Models based on social stress such

as tests of social dominance (social defeat, social hierarchy,

resident-intruder) and social isolation (neonatal and adult individuals) are deprived of these

disadvantages: they are characterized by high validity, sensitivity in relation

drugs with different mechanisms of action and, therefore, are the most

informative and preferred [5]. These include our development

the method of zoosocial interaction, which is based on the method of assessing aggressive and

protective animal behavior published by J. Koolhaas et al. in 2013 [4].

Objective: to develop a method of zoosocial interaction suitable for

in-depth characteristics of the psychotropic activity of molecules in an experiment on

animals.

Materials and methods: studies were performed on white non-inbred male rats in

in accordance with the requirements of the International Recommendations of the European Convention on

protection of vertebrates used in experimental studies [3].
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The animals were kept under standard vivarium conditions with free access to water and
food in a twelve-hour day-night light regime. Experiment Design:

at the first stage, all male rats were phenotyped into groups of "residents" and

"Intruders." Then the intruders were randomized into 4 experimental groups: 1 -

intact animals (I), 2 - intact animals treated with fluoxetine at a dose of 10 mg / kg

intraperitoneally (II), 3 - stressed animals (III), 4 - stressed animals,

treated with fluoxetine according to the scheme of group II (IV). We classified large rats as residents

males weighing 250-350 g, which throughout the experiment were in

individual cells (90 * 60 * 50 cm) in which the litter was not changed, moreover

during the week preceding the interaction, the residents were kept in cells

together with surgically sterilized females (to model behavior

dominance). Two days before the first resident-intruder interaction (day -2)

conducted training for residents to develop and consolidate behavior

domination, through sixfold contact with those who did not participate in the experiment

male rats of lower mass. On the eve of the first resident-intruder interaction

(day -1) intruders (male rats weighing 150-250 g) were subjected to forced

Page 6

swimming according to the R. Porsolt method (“forcedswimmingtest” - FST) [6]. Starting from day 0 daily in

20:00 intruders were seated in the cage to the residents and their interaction was recorded in

for 10 minutes (in the dark using the PanasonicV760 camera) sequentially

for 6 days; after the interaction between animals was established

transparent partition with holes until next contact with the new intruder

(planted the next day). The experiment was built in such a way that

repeated contact between residents and intruders did not occur. Analyzing ZSV

animals, evaluated the behavior of intruders according to patterns and groups of patterns: "latent

period of the first interaction "," social research "," non-social

research ”,“ social interaction ”(the sum of the patterns“ fight ”and“ attack ”),

“Inaction” (the sum of the patterns “vertical stand”, “stand with focus”,

“Moving”), “grooming”, “protection” (the sum of the patterns “move away”, “flight”, “pose

submission ”,“ fading ”,“ protective vertical posture ”). Additionally before and in

during the whole experiment, the mass of intruders and their consumption were measured daily

food (using the scales VLKT-500). On the sixth day of the experiment (day +5) all

the intruders were tested in FST, on the seventh day (day +6) the behavior of the intruders
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evaluated in tests "open field" (OP) and "elevated cross-shaped labyrinth" (PCL)

[7]. Then the animals were taken out of the experiment and the masses of internal organs were measured

(liver, spleen, thymus and adrenal glands).

Statistical data processing was performed using the ―Statistica 8.0ǁ program

(―StatSoftǁ, USA). To describe the variation series, the median (Me) and

interquartile range (IQR - interval between the 25th and 75th percentiles). For

pairwise comparison of independent samples used Mann-Whitney test, for

dependent indicators used the Wilcoxon test [2]. For all types of analysis

confidence level for statistical criteria was taken equal to 0.05.

Results and discussion: after practicing all stages of the ZSV method (statement of the method and

behavior characteristics of control intruders, group III), we studied the effect

reference antidepressant fluoxetine (Fluoxetine, capsules 20 mg, Ozon LLC, Russia)

on the performance of the test ZSV. It was found that in the ZSV test, fluoxetine increased the type of behavior

“Inaction” (statistically significant on days +2 and +3) due to increase in pattern

“Movement”, patterns of “non-social research” (significant on days +2, +3 and +5) and

Grooming (p <0.05 on days +2, +3, +4) in relation to stressed animals (group

III). Fluoxetine also increased “social interaction” compared to group III

(due to the growth of the “fight” pattern), but not statistically significant, moreover, on days +4 and +5

a significant decrease was noted compared to day 0. Fluoxetine reduced type
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behavior "protection" compared with group III throughout the experiment, however in

the dynamics (day 0 → +5) there was a tendency to increase the protective behavior of animals (day

+1 - 48.6%, day +5 - 120.7%).

It was found that in FSTfluoxetine slightly increased the duration of immobilization (by

29%) and reduced the number of jumping out animals (by 48%) in stressed animals

(group IV) compared with stressed animals (group III), which may

indicate fluoxetine leveling of the stress response caused by ZSV (in

group III showed a decrease in the duration of immobilization and a statistically significant

increase in the number of pop-ups compared to the intact control). Intact

fluoxetine did not statistically significantly reduce the duration of immobilization (by

41%, p = 0.810); and the number of jumps was comparable to control.

At +6 days in the test, OP fluoxetine (group IV) showed sedative properties, causing
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a trend towards a decrease in the indicators of "research and development activity,"
“Movement in place”, “movement” compared to stressed rats (group

III). The introduction of fluoxetine-intact animals led to a significant decrease

the pattern "movement in place" (by 83%), an increase in the pattern "mink" (by 41%) and

a statistically insignificant decrease in the indicator "emotional anxiety" (by 59%).

In the PCL test (+6 days), the introduction of fluoxetine-stressed animals (group III)

led to a slight increase in the time spent by animals in open arms

the maze, the number of entries in them and peeping under the maze, while the time

stay in closed sleeves, the number of calls and peeping from them decreased. At

intact animals fluoxetine also slightly increased the residence time

animals in the open arms of the maze, reduced the time spent in the center and in closed

sleeves, the number of entries in open and closed sleeves, peeping and hanging.

Fluoxetine exacerbated the stress-induced decrease in intruder body weight gain and

reduced the amount of food they consumed (compared to day 0). Similar

the effect was observed with the introduction of fluoxetine-intact animals. Fluoxetine Administration

did not affect the mass of the internal organs of the intruders.

Conclusion and conclusions: the ZSV method is developed, suitable for in-depth study

psychotropic activity of drugs and molecules. Using the ZSP model

confirmed antidepressant, anorexigenic and sedative effect of fluoxetine on

stressed rats; the lack of potentiation of aggressiveness on the background is shown

the use of fluoxetine, reducing animal anxiety and increasing them

research activity.
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