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We studied the effect of camphecin (1,7,7-trimethylbicyclo[2.2.1]heptan-2-ylidene-aminoeth-
anol) on mouse behavior in the open-field test. Camphecin possesses antiviral activity and 
inhibits viral replication, but its influence on the nervous system is poorly studied. Single 
camphecin injection produced no significant changes in behavioral patterns. Chronic cam-
phecin administration (5 times over 2 weeks) to mice of different strains had no significant 
influence on open field behavior (motor, exploratory activity, anxiety, emotional state and 
vegetative functions). The findings are discussed in the context of neutral influence of cam-
phecin on animal behavior.
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Development of new drugs for the therapy and pre-
vention of viral infections remains a priority problem 
of modern pharmacology and medical chemistry. An-
tiviral agents for the therapy of influenza are a very 
limited group of drugs, and for most these drugs, re-
sistance has been demonstrated. Creation of antiviral 
drugs is in the short-term outlook of medical science 
development in the field of treatment and prevention 
of viral infections [1].

Camphecin (1,7,7-trimethylbicyclo [2.2.1]heptan-
2-ylidene-aminoethanol) exhibits pronounced antiviral 
activity (inhibits viral hemagglutinin) and possesses 
low toxicity [7]. Chemotherapeutic index of this com-
pound is more than 100-fold higher than that of the 
reference compounds [2]. The advantage of this drug 
is its activity against rimantadine-resistant strain of 
influenza virus A/California/07/09 (H1N1) pdm09, in-
dicating a promising outlook for its application against 
epidemiologically relevant viruses, the vast majority 
of which is resistant to rimantadine.

However, the effect of camphecin on integrative 
activity of the brain underlying behavior has not been 
studied [6].

The aim of this study was to investigate the effect 
of camphecin on behavior of mice of different strains 
in the open-field (OF) test.

MATERIALS AND METHODS

Experiments were carried out on 3-4-month-old male 
and female mice (n=450) of different strains (CD1, 
AKR, C57Bl/6, C3H, DBA, and CBA) weighing 
28±0.5 g. Animals were kept in cages 40×25×15 
cm, 10 animals per group, under standard conditions 
(22±2oC, relative humidity 65%, natural lighting) with 
free access to water and food.

Two experimental series were designed with 
acute (single; n=130) and chronic (5 injections within 
2 weeks; n=275) camphecin administration. In both 
series, the mice were divided into two groups: control 
group received saline and experimental group received 
camphecin.

Camphecin (synthesized at the N. N. Vorozhtsov 
Novosibirsk Institute of Organic Chemistry) was ad-
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ministered intraperitoneally in a dose of 100 mg/kg 
body weight (in 0.1 ml saline per 10 g body weight). 
After injection, the animals were kept in transporting 
cages for 10 min before being placed in OF.

Testing was conducted in an apparatus with a 
square illuminated arena divided into 25 equal 100-
cm2 squares surrounded with 25-cm walls. Each ani-
mal was placed onto the arena near the wall, and its 
movement was recorded for 3 min using digital video 
camera positioned above the arena and connected to a 
TV. The video was analyzed frame by frame according 
to the accepted protocol [4]. Motor (locomotion along 
the periphery and in the central area of the arena) and 
exploratory (rearings) activity of rodents were as-
sessed. Freezing and grooming time reflected animal 

anxiety and the number of fecal boluses showed the 
level of autonomic activity.

The data were statistically processed using Sta-
tistica 6.0. Significance of differences between the 
groups was assessed by Student’s t test for paired 
comparisons. For independent samples, significance 
of differences was estimated using one-way and two-
way ANOVA, genotype and camphecin administration 
were taken as factors. The differences were significant 
at p<0.05.

RESULTS

The psychophysiological mechanism of behavior has a 
complex neurotransmitter nature. Moreover, readiness 

TABLE 1. Effect of Single Camphecin Administration on Behavioral Patterns in Mice (M±SEM)

Behavior pattern

OF test ANOVA

control 
(n=64)

camphecin 
(n=66) SS df MS F test

p in compa 
rison with 
the control

Locomotion in the periphery 
of the arena, sec 118.18±3.95 112.47±4.74 1058 1 1058 0.850 0.36

Locomotion in the center  
of the arena, sec 43.32±6.78 48.30±6.97 804.5 1 804.5 0.26177 0.61

Rearings, sec 65.86±6.76 65.85±7.05 173.29 1 173.29 1.073 0.302

Autonomic activity, number  
of fecal boluses 2.25±0.22 1.62±0.21 12.8466 1 12.8466 4.3326 0.039

Grooming, sec 50.21±6.50 49.68±6.81 9.1 1 9.1 0.0032 0.96

Freezing, sec 45.12±6.86 64.98±7.05 12815.7 1 12815.7 4.0681 0.046

Error 128

TABLE 2. Effect of Chronic Camphecin Administration on Behavioral Patterns in Mice (M±SEM)

Behavior pattern

OF ANOVA

control 
(n=64)

Camphecin 
(n=66) SS df MS F test

p in compa 
rison with 
the control

Locomotion in the periphery 
of the arena, sec 146.59±5.28 151.95±5.00 1976 1 1976 0.544 0.46

Locomotion in the center 
of the arena, sec 39.32±4.88 37.62±4.67 197.5 1 197.5 0.0633 0.80

Rearings, sec 64.43±5.66 72.11±6.13 4062 1 4062 0.8460 0.36

Autonomic activity, number  
of fecal boluses 8.55±2.02 7.80±2.03 38.4 1 38.41 0.06862 0.79

Grooming, sec 72.45±6.36 61.84±6.12 7679 1 7679 1.4453 0.23

Freezing, sec 84.69±6.57 81.46±6.86 717 1 717 0.1155 0.73

Error 273
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of an individual to this or that behavioral program can 
be determined by genetic factors. In this study, mice of 
different genetic strains were used, but no significant 
effect of the genotype on behavior of mice was re-
vealed. Therefore, data from different genotypes were 
combined and results of one-way analysis of variance 
are shown.

Acute (single) administration of camphecin had 
no effect on locomotor activity in the center and at 
the periphery of OF, as well as on the number of 
rearings (Table 1). The animals demonstrating high 
physical activity and intensive rearing in the test 
were considered low emotional with high explor-
atory motivation. Exploration of central squares of 
OF by animals attests to low fear. However, experi-
mental mice receiving single camphecin injection 
showed significantly increased freezing time in OF 
in comparison with the controls (Table 1), which was 
interpreted as increased anxiety. Grooming time and 
autonomic activity (number of fecal boluses) also 
indicated increased anxiety in OF [3]. No changes 
in grooming time were observed in mice receiving 
single camphecin injection in comparison with the 
control group. At the same time, autonomic activity 
was reduced after camphecin administration (Table 
1), which can indirectly attest to changes in the tone 
of the parasympathetic regulation centers [5]. Thus, 
no sufficient changes in animal behavior were re-
vealed after single camphecin administration.

Chronic camphecin administration to mice did not 
significantly affect their behavior. Motor activity at the 
periphery and in the center of OF, duration of rear-
ings, grooming and freezing, as well as activity of the 
autonomic nervous system did not differ from the cor-
responding parameters in the control group (Table 2).

One-way ANOVA confirmed the revealed patterns 
in case of single and chronic administration of the new 
antiviral agent camphecin.

Obtained data demonstrate absence of inhibitory 
effect of camphecin on the integrative activity of the 
brain, which controls behavior.

The study was supported by Russian Science 
Foundation (grant No. 15-13-17).
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