Deutscher Wissenschaftsherold • German Science Herald, N 5/2017

ISSN 2509-4327 (print)
ISSN 2510-4780 (online)

Deutscher Wissenschaftsherold
German Science Herald
№ 5/2017
Die Zeitschrift „Deutscher Wissenschaftsherold“ ist eine Veröffentlichung mit dem Ziel ein breites Spektrum der
Wissenschaft allgemeinverständlich darzustellen. Die Redaktionsleitung versteht sich als Vermittler zwischen
Wissenschaftlern und Lesern. Durch die populärwissenschaftliche Bearbeitung wird es möglich unseren Lesern
neue wissenschaftliche Leistungen am besten und vollständigsten zu vermitteln. Es werden Untersuchungen,
Analysen, Vorlesungen, kurze Berichte und aktuelle Fragen der modernen Wissenschaft veröffentlicht.
Impressum
Deutscher Wissenschaftsherold – German Science
Herald
Wissenschaftliche Zeitschrift
Herausgeber:
InterGING
Sonnenbrink 20
31789 Hameln, Germany
Inhaber: Marina Kisiliuk
Tel.: + 49 51519191533
Fax.:+ 49 5151 919 2560
Email: info@dwherold.de
Internet:www.dwherold.de
Chefredakeur/Editor-in-chief:
Marina Kisiliuk
Korrektur:
O. Champela
Gestaltung:
N. Gavrilets

Auflage: № 5/2017 (September) – 30
Redaktionsschluss September, 2017
Erscheint vierteljährlich
Editorial office: InterGING
Sonnenbrink 20
31789 Hameln, Germany
Tel.: + 49 51519191533
Fax.:+ 49 5151 919 2560
Email: info@dwherold.de
Deutscher Wissenschaftsherold - German Science
Herald is an international, German/English language,
peer-reviewed, quarterly published journal.
№ 5/2017
Passed in press in September 2017
Druck: WIRmachenDRUCK GmbH
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PECULIARITIES OF CHANGES OF BEHAVIOURAL REACTIONS IN MATURE RATS WITH
INTRANASAL INTRODUCTION OF NITROXOLINE IN VARIOUS DOSES
Abstract. Effect of toxic substances on the human organism has been successfully reconstructed in
experiments on animals. Experiments conducted on animals enable to obtain information which help to
draw a conclusion between the dose of a substance and its biological effect. One of the additional
sources of information is analysis of behavioural changes of animals in experiments, due to which a toxic
effect of a medical agent on the nervous system can be confirmed or denied. To interpret behavioural
reactions in a proper way the groups of experimental animals are formed by similar type of higher
nervous activity. Nitroxoline possesses anti-tumour action and is administered in Alzheimer’s disease.
Special attention should be paid to the investigation of nitroxoline action on the central nervous system.
Therefore, the objective of our study was to perform experimental investigation of the peculiarities and
dynamics of behavioural reactions changes in albino rats in case of intranasal introduction of nitroxoline
various doses as an integral index of the body physiological condition and toxic effect on the nervous
system. The animals received single intranasal water solution of nitroxoline in the doses corresponding
the concentrations in air 706,8 mg/m3, 235,6 mg/m3 and 78,5 mg/m3. Estimate threshold of a single
inhalation action of nitroxoline was 235,6 mg/m3. The control group included rats who received an
appropriate amount of distilled water. Behavioural activity of rats was examined on the first day after
intoxication with various doses of nitroxoline and on the second day beginning with the experimental
and control groups by means of “open field” method. Nitroxoline effect on behaviour of albino rats with
intranasal introduction in the doses corresponding to the concentrations in the air 706,8 mg/m3, 235,6
mg/m3 and 78,5 mg/m3 was examined. The examined levels of the drug effect were not found to produce
changes of the vertical, horizontal motion activity, and hole exploratory behaviour. Changes of the
parameter during two days of observation did not go beyond the limits of statistically acceptable levels
and were of physiological, adaptive character. As the result of ‘thiopental test’ longer duration of sleep
in rats after nitroxoline introduction in the dose of 706,8 mg/m3 was detected. On the whole threshold
potential is within the limits of statistically acceptable levels.
Key words: nitroxoline, vertical and horizontal motion activity, hole exploratory behavior, thiopental
sleep.
Introduction. Methodological diagram of
examination of the drug with substantiation of a
working dose in the air includes: detection of
parameters of acute toxicity, detection of
cumulative properties, detection of local effect on
the skin and mucous membrane of the eye,
detection of the parameters of subchronic
toxicity, examination of remote consequences [1].
The range of pharmacological effects of doses, the
mechanism of action and specific activity of the
drug effect on different body systems are also
considered which is indicative of a potential and
real danger of the drug action.
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Effect of toxic substances on the human
organism has been successfully reconstructed in
experiments on animals. Experiments conducted
on animals enable to obtain information which
help to draw a conclusion between the dose of a
substance and its biological effect. One of the
additional sources of information is analysis of
behavioural changes of animals in experiments,
due to which a toxic effect of a medical agent on
the nervous system can be confirmed or denied
[2].
In pharmacology and toxicology a number of
behavioural tests are used based on the analysis
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of spontaneous and general behavior, which in
general characterize regulating, integrating,
coordinating and correcting functions of the
central nervous system [3].
To interpret behavioural reactions in a proper
way the groups of experimental animals are
formed by similar type of higher nervous activity.
The animals are divided into active and passive.
Active ones are characterized by clearly expressed
orientation-exploring reaction to unknown
surroundings, and as a result they quickly find
food (conditional reflex). Passive ones are
characterized by prevailing defence reaction to
new surroundings, an expressed vegetative
reaction is determined. To determine the type of
the nervous system the following characteristics
are of great importance: the time of reflex
emergence, the rate of its fixation and stability,
volume and duration of the reflex, the rate of its
extinction and restoration, processes of
excitement and inhibition [4, 5].
The method of Morris’ water maze is among
popular tests of behavioural reactions. The
principle of this method is based on putting an
experimental rat into a pool with turbid water,
and a special platform is placed there. The animal
is swimming and searching for the platform. The
rat which found the platform is taken from the
pool and in certain time it is put there to swim
again but from another side. Every animal has six
tries. Every next try to find the platform must be
shorter and simpler. By means of this test the
ability of animals to learning, cognition and
remembering is determined, the dynamics of
formation of general spatial memory by an animal
is assessed, and the strategy of animal behavior in
the course of the experiment is evaluated [5, 6].
Experiments in maze demonstrate how quickly
experimental animals get information, and how
effectively they use experience obtained earlier
[5].
To examine social memory the ability of rats to
identify the smell of their own species is used.
There are different tests to detect motion
activity, coordination of movements [7],
emotional reactivity [8]. These methods are: the
method of «vertical» motion activity in a limited
medium, open platform method, open field
method, rotatory cone method and a
comprehensive method with an integral

assessment of behavioural parameters in animals.
The domestic literature presents data
concerning changes of behavioural reactions
under the effect of anthropogenic pollutants [9],
stress [10], and toxic poisons: nitrobenzene [11],
cadmium [12, 13], manganese [14, 15], 7hydroxycoumarin [16], nitrate-lead intoxication
[17], etc.
Nitroxoline is a synthetic uroantiseptic agent
acting by the mechanism of chelation. The drug is
produced by several chemical-pharmaceutical
plants: joint-stock company (JSC) «Kyiv Vitamin
Plant» (Kyiv), JSC «Borshchagivsky ChemicalPharmaceutical Plant» (Kyiv), JSC «Technologist»
and JSC «Vitamins» (Uman, Cherkasy region).
Under conditions of technological industrial
process a medical substance can penetrate into
the body of workers through the respiratory tract
and skin. In addition, nitroxoline possesses antitumour action and is indicated in case of
Alzheimer disease [18]. Therefore, special
attention should be paid to the study of
nitroxoline effect on the central nervous system.
According to literary evidence the workers
contacting with chemical substances can manifest
negative signs including emotional response to
external stimulants in the form of increased
irritability or emotional instability, quick changes
of mood [7].
Investigation of behavioural reactions in case
of intranasal introduction of nitroxoline was
carried out within the range of toxicological
experiment concerning elaboration of hygienic
regimen of an acceptable content of substances in
the air of a working area at chemicalpharmaceutical enterprises.
The objective of our study was to perform
experimental investigation of the peculiarities and
dynamics of behavioural reactions changes in
albino rats in case of intranasal introduction of
nitroxoline various doses as an integral index of
the body physiological condition and toxic effect
on the nervous system.
Materials and methods. Investigation on
laboratory animals was carried out according to
methodological recommendations [4] on albino
rats with the body weight 200-300g in the
vivarium of Danylo Halytsky Lviv National Medical
University according to sanitary-hygienic
requirements. The animals were kept in cages 6
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rats of the same sex in each cage, they were kept
on a diet of full value, fed on at the same time and
examined considering biorhythms of behavioural
reactions.
The animals received single intranasal water
solution of nitroxoline in the doses corresponding
the concentrations in air 706,8 mg/m3, 235,6
mg/m3 and 78,5 mg/m3. Estimate threshold of a
single inhalation action of nitroxoline was 235,6
mg/m3 [19]. The control group included rats who
received an appropriate amount of distilled water.
Behavioural activity of rats was examined on
the first day after intoxication with various doses
of nitroxoline and on the second day beginning
with the experimental and control groups by
means of “open field” method. For this purpose
the rats were placed into the manege with the size
of 1 meter per meter divided into twenty-five
squares in a dark room. Nine holes 5 cm in
diameter were made between the squares. Every
animal was placed individually in a central square
of the open field. The experiment lasted for 20
minutes. The time of leaving the central square
was fixed by means of a stopwatch (latent period).
At the same time, the criterion of moving animals
to another square was the fact of displacement of
both pelvic limbs over the line dividing squares.
During several minutes the number of squares
where the animal entered was visually
determined (horizontal motor activity), the
number of raising to posterior limbs (vertical
motor activity), number of “holes” smelled by a
rat and looked into (hole exploratory behaviour).
Functional activity of the CNS was determined

by means of thiopental test through endogastric
introduction of 1% thiopental sodium solution
[20]. An average duration of sleep of rats in every
group was detected.
Total-threshold
potential
(TTP)
was
determined according to certain methods [21].
The results obtained were compared with the
norm [22] and were statistically processed by
means of Student criterion. The data are
presented as a mean value and appropriate
absolute error (M ± m). The difference between
the examined indices was considered to be
reliable with the value (p ≤ 0,05).
While assessing toxicological basic bahevioural
reactions and their certain components the
vertical component of motor activity is the most
sensible reflecting deep changes in the
functioning of the CNS.
Results. The findings of the “open field” test on
the first day showed that with an increased dose
of the drug vertical activity decreases a little and
approaches those of the control group indices
(Table 1). On the second day of the experiment
the tendency changed considerably. The
parameters of the vertical activity of rats
intoxicated by a maximal dose of the drug were
higher than those from the control group, the
lower the dose of the drug the more reliable
statistical decrease of the vertical motor activity
was registered. All these parameters during two
days of the experiment did not exceed the borders
of the acceptable levels. They were of
physiological and adaptive character.
Discussion. The obtained findings of the
Table 1.

Assessment
parameters
Doses
78,5 mg/m3
235,6 mg/m3
706,8 mg/m3
Control

Days
1 day
2 day
1 day
2 day
1 day
2 day
1 day
2 day

Parameters of behavioural reactions
Vertical
Horizontal
Hole
motor
motor
exploratory
activity
activity
behaviour
(M ± m)
(M ± m)
(M ± m)
1,17 ± 0,50 3,83 ± 0,62 1,17 ± 0,35
0,80 ± 0,43 3,71 ± 1,07 1,10 ± 0,48
0,92 ± 0,31 5,50 ± 1,35 0,65 ± 0,44
0,90 ± 0,40 4,80 ± 0,99 1,28 ± 0,43
0,75 ± 0,45 4,50 ± 1,81 3,35 ± 0,97
1,60 ± 0,69 5,30 ± 1,61 1,30 ± 0,45
0,67 ± 0,47 5,90 ± 1,35 1,42 ± 0,66
1,50 ± 0,59 4,70 ± 1,42 1,80 ± 0,43

Note: *reliable difference between the parameters р<0,05.
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Thiopental
sleep, min
(M ± m)

TTP

42,0 ± 2,62
41,5 ± 2,86
48,16 ± 4,23
48,17 ± 3,89
74,33 ±2,74
47,67 ± 2,38
38,30 ± 2,64
37,33 ± 1,71

7,17±0,39
7,5±0,97
8,25±0,92
8,00±0,75
7,21±0,47
6,5±2,0
11,33 ± 1,65
11,06±1,75

Deutscher Wissenschaftsherold • German Science Herald, N 4/2017

horizontal motor activity during 2 days varied
inconsiderably
concerning
the
control
parameters, although increased parameters were
registered with the dose of 235,6 mg/m3 on the
first and second days, and with the dose of 706,8
mg/m3 on the second day, although within the
borders of the accepted levels.
As the result of an open platform test with
“hole exploratory behaviour” in its basis it is seen
that in case of the dose lower than that of a
threshold of a single inhalation action on the first
and seconds days a reliable decrease of the
number of squares is registered found by an
animal concerning the control ones. With the dose
706,8 mg/m3 on the first day hole exploratory
behaviour was a little higher than that in the
control group, but not relatively reliable (p ≤ 0,05).
In the result of “thiopental test” the sleep of
rats increased after injection of nitroxoline in the
dose of 706,8 mg/m3, reliable difference (р˂0,05)
as compared to that of the control.
Total threshold potential on the first and
second days with all the doses was reduced as
compared to that of the control, but this
difference was not considerable (p ˂ 0,05), which
is indicative of adaptive processes in the body in
response to a harmful factor.
Conclusions. Nitroxoline with intranasal
introduction in the doses corresponding to the
concentrations in the air 706,8 mg/m3, 235,6
mg/m3 and 78,5 mg/m does not provoke the
symptoms of intoxication and neurological
disorders (abnormal behavior, posture disorders,
coordination disorders, muscular tone disorders
etc.).
The analysis of behavioural reactions of rats
being under the effect of nitroxoline
demonstrated lack of changes of the vertical,
horizontal motor activity, and hole exploratory
behavior.
In the result of “thiopental test” an increased
duration of sleep was found in rats after
introduction of nitroxoline in the dose 706,8
mg/m3.
Total threshold potential is within the borders
of statistically accepted levels.
Prospects of further studies. Considering the
literary evidence and our own investigation a
conclusion can be suggested concerning the
necessity of further studies of nitroxoline effect on

the body under conditions of manufacturing the
drug in order to prevent possible negative effect
and occurrence of the disease among the workers
of chemical-pharmaceutical industry.
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