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Interferon alpha (IA) is a cytokine with neuroimmunomodulatory properties. Systemic introduction of high doses of IA is used for treatment of oncological or viral diseases, but in patients with stress and/or increased anxiety they often give rise to neurological or psychiatric disorders including depression [Raison et al., 2005]. At the same time, chronic systemic treatment with small IA doses does not result in development of depression in humans and animals. On the contrary, it activates some functions of the neuro-immuno-endocrine complex [Loseva et al., 2008]. Intranasal introduction of IA is usually used for prophylaxis and treatment of influenza and cold. However, it is practically not known whether different doses of IA have influence on the functions of nervous system, particularly on behavior. It is known that similar cytokines (interferon-gamma, for example) penetrate into the brain deeply per intranasal introduction compare to other ways of introduction. Besides, there are wide receptive fields for IA in the brain. We suggested that intranasal introduction of different doses of IA will have different effect on behavior of stressed and unstressed rats. To model stressed conditions animals were kept in overcrowded cages. Overcrowding is known to suppress immune system, increase anxiety and lead to development of depression in animals. The aim of the present study was to investigate effects of large and small IA doses after chronic intranasal treatment in rats living in overcrowded and standard conditions.

For behavioral experiments, 60 mature male rats (180-200 g) were used. During the first five days rats were kept in standard conditions, i.e. 5 animals per cage. Small (50 UI/kg, n=10) or large (8000 UI/kg) doses of human IA (Lockferon, OAO “Biomed”) in 100 μl saline were applied intranasal. Control rats received 100 μl of saline. On the sixth day rats from 3 cages receiving different doses of IA or saline were placed together in one cage and were kept there until the end of experiment (10 days). Two cages with overcrowded rats were formed (n=15 in each). On total, there were 3 groups (10 rats in each) kept together in overcrowded conditions (experimental groups: small IA dose, large IA dose and saline, all in one cage), and 3 groups of 10 rats each kept in standard conditions (control groups: small IA dose, large IA dose and saline). Pool parameters of behavior of all rats was tested (a) in the “open field” a day before drug application and on the second day of overcrowding, (b) with the “light-dark” test on the third day of overcrowding, (c) with the “elevated plus maze” on the sixth day of overcrowding and (d) with the forced swim test on the tenth day of overcrowding (Sarkisova et al., 2003). Statistical analysis (Mann-Whitney test, Wilcoxon test or t-test) was made with software packages STATISTICA 6.0 and STATGRAPHICS 6.1. 

It was shown, that in groups, kept in standard conditions, small IA dose did not change (open field) or decreased (light-dark test, elevated plus maze), and large IA dose increased (open field, elevated plus maze) or did not change baseline of anxiety parameters. Overcrowding resulted in some increasing of anxiety behavior pattern in all tests. In overcrowding rats small IA dose normalized the behavior in all tests, but large IA dose either had no effect on behavior (open field, light-dark test) or had mixed influence. In the forced swim test both small and large IA doses increased parameters of depressive-like behavior in rats, kept in standard conditions, and decreased them at overcrowded rats. The overcrowding itself leaded to increase of depressive-like behavior. 
Thus, in all tests which characterize the degree of anxiety (open field, light-dark test, elevated plus maze), dose depended effects of intranasal introduction of different IA doses on the behavioral parameters were discovered in groups of rats kept in both standard and overcrowding conditions. In the forced swim test, which characterize degree of depression, IA administration changed behavior in both stressed and unstressed rats, but effects were not dose-dependent. We suggested that long-term intranasal introduction of both large and small IA doses to healthy (unstressed) people may negatively change baseline of anxiety and lead to depressive states. At the same time, the introduction of small (but not large) doses of IA to subjects with stress may be useful, as it may lead to normalization of anxiety/depressive behavior which increases as a result of stress. 
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