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Aim of the study was to characterize the locomotor and cognitive aspects of the behavior of experimental rats
under intracerebroventricular colchicine administration in the open field test and the 8-arm radial maze, as well
as identify a set of behavioral features of experimental animals that emerged during the study.

Materials and methods. The study was conducted in two stages on 20 male Wistar rats aged 10-11 months.
The first stage involved assessment of initial locomotor activity and cognitive functions in all intact rats. At the
next stage, the rats were divided into two experimental groups (n = 10): the first group with intracerebroventricular
injection of physiological NaCl solution, and the second group with intracerebroventricular injection of colchicine.
In 14 days after the surgery, repeated recording of locomotive and cognitive activity indicators was performed.

Results. The locomotor activity characteristics did not statistically differ between the animals before the surgical
procedures and the rats of the first group. However, in the second group, the activity indicators were significantly
higher than in the respective pre-surgery rats. In the intergroup comparison of the rats that entered the second
stage of the experiment, it was found that among all the investigated parameters, only the indicator of high
activity duration was significantly higher in the second group compared to the first group. At the same time, the
animals in the second group showed significant cognitive impairments compared to the first group, as indicated
by significantly lower memory index values, the number of correct entries into the maze arms, and a significantly
longer time to make the first correct entry into the maze arm.

Conclusions. Intracerebroventricular administration of colchicine to experimental rats is accompanied by in-
creased locomotor activity and impairment of cognitive functions. The administration of a physiological solution
is not accompanied by a statistically significant increase in locomotor activity, but it demonstrates a clear ten-
dency to increase, which may indicate a certain influence of the procedure itself. The applied pharmacological
model of neurodegeneration with subsequent comprehensive assessment of animal behavior in an open field
and an 8-arm radial maze is legitimate and can be used to study the early development of neuroinflammation,
neuroapoptosis, and synaptogenesis disorders in the experiment.

Modern medical technology. 2023;(4):51-58

CyyacHi KOMNAEKCHi NiAX0AU AO OLiHIOBaHHA ePEKTUBHOCTI €KCNEePUMEHTAAbHOI
MOAEAi HepoAereHepaTUBHUX NOPYLLEHDb 3i 3MiHAMM KOTHITUBHOTO CTaTyCy

M. B. AaHykano, t0. M. KonecHuk, O. B. TaHueBa

MeTa po6oTu — 0xapakTepu3yBaTi TOKOMOTOPHI Ta KOTHITUBHI aCneKTV NOBEHKN EKCNEPUMEHTaNbHMX LLYpiB
Ha TNi iHTpaLepebpOBEHTPUKYNSAPHOTO BBEAEHHS KOMXILWMHY Y TECTi «BiAKpWUTE Mone» Ta BOCbMUpPYKaBHOMY
nabipuHTi, a TaKoX BU3HAYUTM iXHi NOBEAIHKOBI 0COBNMBOCTI, LLO BUHWKIM Nif Yac AOCTIIKEHHS.

Matepianu Ta metoau. Ha 20 wypax camusx niii Wistar ikom 10—11 micsuis y 2 eTanu focnigunm nokomotop-
HY aKTUBHICTb Yy TECTi «BIKPUTE NOMe» Ta KOrHITUBHI (DyHKLL y BOCbMMPYKaBHOMY pagiansHomy nabipunTi. Ha
nepLIOMY eTani B YCiX iHTaKTHWX LLypiB 3adiikcyBanu BUXigHI MOKa3HWKW. Ha HacTynHoMy eTani LuypiB noginumm
Ha 2 eKCnepuMeHTanbHi rpynu: NepLua — 3 iHTpalepebpoBEHTPUKYNAPHAM BBEAEHHAM (Di3i0NOriYHOT0 PO34NHY
NaCl (n = 10); apyra — 3 iHTpaLepebpoBEHTPUKYNAPHAM BBeAEHHAM konxiumHy (n = 10). Yepes 14 gis nicns
0nepaTuBHOrO BTPYYaHHs MOBTOPHO (hiKCyBanu NMOKa3HUKK NTOKOMOTOPHOI Ta KOrHITUBHOI aKTUBHOCTEN.

Pesynbrati. XapakTepucTuku TOKOMOTOPHOI aKTUBHOCTI CTATUCTUYHO He BIfPI3HANNUCS Y TBAPWH 4O onepa-
TWUBHOTO BTPYYaHHs Ta LLypiB NepLIoi rpynu. HaTomicTb y TBApWH APYrol rpyni NOKa3HUKK aKTUBHOCTI BipOrigHO
nepeByLLyBany BiANOBIAHI NapaMeTpy LLypiB 4O OnepaTUBHOrO BTPYYaHHs. [py MiXrpynoBoMy NOPIBHSHHI LLYpIB,
LLO 3anyyeHi A0 Apyroro eTany eKCcrnepyuMeHTY, BCTAHOBWIN: 3-MOMiX YCiX MapameTpiB, L0 BUBYaANM, y TBapuH
Zpyroi rpynu BiporigHo Ginblunm ByB nuLLe NOKasHUK Yacy BMCOKOT aKTMBHOCTI NOPIBHSIHO 3i Lypamu nepLuoi
rpynu. Pa3om i3 TuM, y TBapuH Apyroi rpynv BUSIBUAW 3HAYHI KOTHITUBHI NOPYLUEHHS MOPIBHSHO 3 TBApUHaMMU
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nepLuoi rpynu. MNpo Lie cBigY1nM BiporigHO HIKYi NOKA3HMKY iHAEKCY Nam’[Ti Ta KiflbKOCTi npaBUbHUX BXOZIB A0
pykaBiB NabipuHTY, a TakoX BipOriZHO BiNbLUMIA Yac 3aTPUMKI NEPLLOTO MPaBUILHOTO BXOAY B pykaB NabipuHTy.

BucHoBKuW. IHTpaLepeOpOBEHTPUKYNSIPHE BBEAEHHS KOMXILMHY EKCNEPUMEHTATbHUM LLypam CyrnpOBOMKYETLCS
NiABULLEHHSIM JIOKOMOTOPHOT aKTUBHOCTI Ta MOMPLUEHHSM KOTHITUBHUX OYHKLIM. BBEAEHHS (Di3ionoriYHOro posumHy
He CYNpOBOKYETHCS CTATUCTUYHO 3HAYYLLM MIABULLEHHSAM NOKa3HMKIB NIOKOMOTOPHOI aKTUBHOCTI, NPOTE 1EMOH-
CTPYE YiTKy TEHAEHL,iK0 [0 iX 3pOCTaHHS; Lie MOXE CBIYMTI NP0 NEBHWIA BMNMWB BRacHe npoLieaypu. 3acTocoBaHa
thbapmakonoriyHa Mofenb HenlpoaereHepaLii 3 HaCTYMHUM KOMMEKCHUM OLHIOBAHHSM MOBEZIHKU TBapuHU Y
BiAKPUTOMY Mofi Ta BOCbMUPYKaBHOMY NabipuHTi € npuaaTHo, Moxe ByTu BUKOpUCTaHa Mg Yac AOCHIMKEHHS
PaHHBOTO PO3BMTKY NMPOLIECIB HEVpO3anarneHrHs, HelipoanonTo3y, NOPYLLEHb CUHAMNTOrEHe3y B EKCNEPUMEHTI.

CyuacHi MeauuHi TexHonorii. 2023. Ne 4(59). C. 51-58

Intracerebroventricular (ICV) administration of colchicine,
particularly into the lateral ventricles of the brain, is currently
considered as one of the methods for modeling neurodegenera-
tion in laboratory animals [1]. According to research, the primary
mechanisms leading to neuronal death involve irreversible axo-
nal transport blockade, accompanied by neuroinflammation,
mitochondrial dysfunction in neurons, impaired synaptogenesis,
and glial activation [2,3]. Additionally, it has been demonstrated
that the neurotoxic effect of colchicine is also realized through
alterations in the expression levels of neuropeptide genes in the
brains of rats [4].

It should be noted that in experiments, selective sensitivity of
neurons of various brain structures to colchicine introduced into
the lateral ventricles has been repeatedly demonstrated. Notably,
one of the most sensitive groups of neurons to colchicine toxic
effect are the cholinergic neurons in the basal brain region [5,6].
The latter play a crucial role in the formation of higher cognitive
functions, and their impairment is characteristic of the early stages
of Alzheimer’s disease [7]. Itis essential to emphasize that under
the mentioned method of neurotoxin administration, there was
a predominance of neurodegeneration in specific brain regions,
including the hippocampus, frontal cortex, amygdala, and stria-
tum. These structures are pivotal for cognitive function too [1].
These findings have led researchers to consider ICV colchicine
administration as one of the ways to model sporadic dementia
of Alzheimer’s type in animals [8,9].

The mentioned method of pharmacologically induced neu-
rodegeneration potentially offers several advantages over a
large number of corresponding genetically determined animal
models. Primarily, this is because in the latter case, it's chal-
lenging to track the initial stages of the disease and control
the extent of neuronal damage. In contrast, pharmacologically
induced neurodegenerative conditions allow for this, as there is
a “starting point” (the time of neurotoxin administration) and a
dose-dependent effect of colchicine-induced damage [8]. This
is important since neurodestruction in several brain structures,
including cholinergic ones, is observed in the preclinical stages
of various age-related neurodegenerative diseases and leads to
progressive afferent cortical cholinergic denervation [10,11,12].
In such cases, there is an opportunity for in-depth study of key
neurochemical aspects of neurodegeneration precisely in the
preclinical stage.

Cognitive testing in mazes is essential for verifying the devel-
opment of cognitive deficits in experiments. There are currently
a wide variety of maze designs and research methodologies
available [13,14]. However, the diversity of these mazes requires

the researcher to have a clear understanding of which specific
cognitive process can be investigated in each particular maze
and which indicators will most accurately characterize it [14].

It is worth noting that different approaches to modeling
cognitive impairments in experimental animals will lead to
unique patterns and relationships of changes in the described
characteristics. Therefore, based on all the above, itis logical to
assume that in experimental animals exposed to ICV colchicine
administration, due to the nature of the neurotoxin’s impact
and the emergence of “specificity in behavioral changes”,
conducting maze experiments requires a distinct approach
and necessitates the verification of cognitive impairments in
each specific case.

Aim

Therefore, the aim of this study was to characterize the lo-
comotor and cognitive aspects of the behavior of experimental
rats under intracerebroventricular colchicine administration in the
open field test and the 8-arm radial maze, as well as identify a
set of behavioral features of experimental animals that emerged
during the study.

Materials and methods

The experiment involved 20 male Wistar rats, aged 10-11
months, with a weight range of 250-350 grams. All rats were
housed under standard vivarium conditions at the Training
medical and laboratory center of Zaporizhzhia State Medical
and Pharmaceutical University. The research received approval
from Zaporizhzhia State Medical and Pharmaceutical University
Bioethics Committee and was conducted in strict accordance
with the national “General Ethical Principles for Conducting Ex-
periments on Animals” (Ukraine, 2001), which align with Directive
2010/63/EU of the European Parliament and of the Council dated
September 22, 2010, titled “On the protection of animals used
for scientific purposes”.

In the first stage of the research, baseline measurements of
locomotor activity and cognitive status were recorded in all intact
rats using an integrated system that allowed for testing in the
open field and an 8-arm radial maze (LE760, PanLab Harvard
Apparatus, Spain). The system was equipped with a SONY
camera (Japan) and video analysis software Smartv. 3.0 (PanLab
Harvard Apparatus, Spain, s/n DD347-0E6) [15]. The tests were
conducted according to the methodologies described below.
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Fig. 1. Experiment design.

Table 1. Characteristics of the parameters studied in the open field test

Parameter, units of measurement Description Value

Duration of high, low activity, and Time, that animal spent at a specific level Quantitative determination of the animal’s activity

immobility of the animal in the zone, s | of activity in the zone of interest. and its movement pattern in the open field

Distance in the zone, cm Distance traveled by the subject Quantitative assessment of animals’ locomotor activity
in the designated zone

Mean speed in zone, cm/s Average speed of the subject in the zone Quantitative assessment of animals’ locomotor activity
of interest and its movement pattern

The number of entries into the The number of entries by subjects into Assessment of the locomotor activity of the animal;

respective zone of the open field the designated zones associated with Assessment of preference for a specific zone, which can

the experiment. Calculated for each zone be used to evaluate anxiety and exploratory activity
defined by the user as “zone of interest”

During the next stage, the intact rats were divided into two
experimental groups, with 10 rats in each group. The first group,
under “Telazol” anesthesia (0.1 ml per 100 grams of body weight),
received ICV injections of a physiological saline solution (37 °C).
This group served as the control group. The second group, under
the same anesthesia, also received ICV injections, but in this
case, it was a solution of colchicine (37 °C) (Fig. 1).

The methodology of open field test. The following para-
meters of animals’ locomotor activity were calculated both in the
center and in the peripheral zone using this test (Table 1) [16].

The calculation of the animal’s activity level was performed
automatically by the program based on the parameters set by
the developers.

The test was conducted in an open box made of poly-
vinyl chloride with dimensions (width x length x height) of
80 x 80 x 20 cm. The box was positioned at a height of 1 m
above the floor.

The experimental animal was placed in the center of the box,
and its movements in the open field were recorded by video for
5 minutes. After each animal, the field was cleaned of feces and
disinfected with a 70 % ethanol solution, and only after it had
completely dried next animal placed in the field.

The subsequent stage of the research involved digital video
processing in Smart v. 3.0. To accomplish this, observation zones
were first delineated: the central field (highlighted in red) and the
periphery (the area between the red and blue squares) (Fig. 2).

Fig. 2. Rat’s tracking at the initial stage of the experiment and
analysis zones in the open field test using Smart v. 3.0. The
central field is highlighted in red, and the analysis boundaries
are marked in blue. The area between the red and blue
delineations represents the periphery.
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Fig. 3. Tracking of the rat during the initial stage of the
experiment in the training phase and the analysis zones in the
8-arm radial maze using the Smart v. 3.0 software.

The methodology for conducting research in the 8-arm
radial maze involved the Delayed Spatial Win-Shift test as a
basis for assessing the cognitive status of rats. This test allows
assessment of both short-term working spatial memory and
long-term memory, the deficits of which were observed in the
context of ICV colchicine administration by other researchers
[17]. Adistinctive feature of this test is the analysis of the subtest
animals’ ability to retain spatial information and reproduce it both
during the test and after a delay period. Thus, the procedure
conducted in this experiment comprised three stages: training,
delay, and testing, each lasting 5 minutes.

It should be noted that before the test, the rat was adapted
to the conditions of the radial maze (5 days) in compliance with
several conditions, namely:

- the experiment was conducted at the same time of day
to maintain stable natural lighting conditions without additional
sources of light;

— access to food was restricted by 80 % during the expe-
riment;

— the maze was cleaned with 70 % ethanol and dry wipes
after each rat.

In order to form the animal’s adaptation to the maze, a food
reward was placed at the end of each arm. The rat was placed in
the center of the maze and had the opportunity to freely explore
all its arms for 10 minutes.

After the adaptation, we started the experimental phase. It
began with a training stage, which involved a 5-minute recording
of the rat’s behavior. During this phase, the rat was placed in the
center of the maze where only 4 arms had food rewards and
were open, while the other arms had no rewards, and access to
them was blocked by special doors with a guillotine mechanism.

After the training, the delay phase (5 minutes) followed, when the
rodent was removed from the maze and placed in its cage. The
next stage was the testing phase, when the rat was placed in the
center of the maze, and all 8 arms were open, but food rewards
were placed in 4 different arms than in the training phase [18].

Data recording continued for four consecutive days. After this,
one group of rats received an ICV injection of 3 pl of physiological
saline (NaCl) into the lateral ventricles of the brain (control group).
The rats of other group were administered colchicine (15 ug in
3 uL of 0.9 % NaCl solution) in the same method. All procedures
were conducted under sterile conditions while the rats were under
“Telazol” anesthesia.

Fourteen days after the stereotaxic surgical procedure, with
ICV administration of either physiological saline (1% control group)
or colchicine (2™ experimental group), the entire experiment pro-
cedure in the maze was repeated. Video tracking of the animals
in the maze, followed by digital video processing, was performed
using the previously mentioned Smart v. 3.0 software (Fig. 3).

The following parameters were investigated during the testing
phase:

— the number of correct and incorrect entries into the re-
spective arms of the maze. Re-entering the same arm was also
considered an error. Based on these data, a memory index (MI)
was calculated using the following formula:

Mi = (CE - IE) / (CE + IE) (1),

where CE: the number of correct entries into the arms;
IE: the number of incorrect entries into the arms [19];

—the time elapsed from the beginning of the phase to the first
correct entry into an arm (latency time), s.

The intracerebroventricular injection procedure was car-
ried out in the surgery room for vivarium animals at the Training
medical and laboratory center of Zaporizhzhia State Medical and
Pharmaceutical University under sterile conditions and anesthesia
using “Telazol” (containing tiletamine hydrochloride and zolazepam
hydrochloride at 250 mg each in one vial) ata dose of 0.1 ml per 100
grams of the animal's body weight, administered intraperitoneally.

The ICV injections into the lateral ventricles of the rat brain
were performed using a stereotaxic digital instrument World
Precision Instruments (USA). The coordinates for the injections
were as follows: 9.5 mm anterior to the bregma; 1.5 mm to the
right of the midline and 6 mm deep.

The precise positioning of the colchicine injection site in the
animal brain was performed using a stereotaxic coordinate system
based on external cranial landmarks and their comparison with
the images of the stereotaxic atlas of the rat brain [20].

The experimental data were processed using the Statistica
software package (license number: JPZ8041382130ARCN10-J)
and Microsoft Excel 7.0 (Microsoft Corp., USA). For all para-
meters, the following statistics were calculated: Mean (M), data
dispersion and Standard Error of the Mean (m). To assess the
significance of differences in the research results between the
experimental and control groups of rats Student’s t-test (t) was
used for samples with normally distributed data or Mann-Whitney
test (U) was used for samples with data that did not follow a normal
distribution. A single factor analysis of variance (ANOVA) was
employed to assess the memory index (MI) in the experimental
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Table 2. Locomotor activity parameters in the open field test for rats in the experimental groups

Parameter, Before surgery, First group Second group
units of measurement at the 1< stage with ICV administration with ICV administration
of 0.9 % NaCl of colhicine

Center Periphery Center Periphery Center Periphery
High activity duration, s 1.53 9.96 5.07 34.13 5.46 57.42

[0.82;3.12] [2.13; 26.98] [0.44; 9.84] [22.52; 37.21] [2.43;7.27] [46.79; 63.13]'2
Immobility duration, s 0.00 180.37 0.52 69.96 0.86 64.75

[0.00; 0.58] [114.12; 228.96] |[0.00; 2.60] [62.04;109.82] {[0.00; 7.66] [42.74; 75.66]'
Mean speed in zone, cm/s 10.50 6.69 12.99 9.72 10.83 10.32

[7.69; 17.00] [5.59; 8.78] [9.79; 16.23] [8.61; 10.95] [9.87;16.23] [9.35; 12.21]'

1: a significant difference (p, < 0.05) was observed in the parameters of rats with ICV colchicine compared to animals before surgery;
2: a significant difference (p, < 0.05) was observed in the parameters of rats with ICV colchicine compared to animals of the first group.

groups. After that, the probability of differences between the sam-
ples (p) was determined. Values with p < 0.05 were considered
statistically significant, indicating that observed differences were
unlikely to be random.

Results

After analyzing the results of the research on the behavior and
cognitive functions of the rats, significant intergroup differences
were identified both in rats” behavior in the open field test and in
the cognitive status of animals following intracerebroventricular
colchicine administration.

Thus, statistical analysis of the locomotor activity of experi-
mental animals showed no significant difference between animals
before surgery and rats of the first group in all the parameters
studied, both in the center and on the periphery of the open
field.

The studied animals demonstrated typical behavioral pat-
terns with higher activity on the periphery of the open field, but
the speed of movement per unit time prevailed in the center. In
the animals of the second group, activity also prevailed in the
periphery, but the speed per second in the center and periphery
was almost the same (Table 2).

In the intergroup comparison, it was found that rats treated
with colchicine injection demonstrated significant changes in the
following parameters only in the periphery.

In the intergroup comparison, it was found that rats with
ICV colchicine administration demonstrated significant changes
in the following parameters only in the periphery of the open
field:

1. High Activity duration: an increase by 576.5 % compared
to the respective pre-surgical values and a 168 % increase com-
pared to rats from the first group;

2. Immobility duration: a decrease by 35.89 % compared to
the animals before the surgery but without significant changes
compared to rats from the first group;

3. Mean speed: an increase of 155.3 % compared to the
animals before the surgery but also without significant changes
compared to rats from the first group (Table 2).

It should be noted that the examined parameters of rats from
the second group in the center of the open field did not differ

significantly from those of animals from the other comparison
groups (Table 2).

As for other parameters of locomotor activity (duration of low
activity, distance in the zone, and the number of entries into the
corresponding zone of the open field), there was no significant
difference between the experimental groups of rats.

The next stage of the research was to characterize the effect
of colchicine on the cognitive functions of laboratory rats in the
8-arm radial maze by determining the memory index and the
delay time before entering the correct arm.

According to the obtained results, the memory index in rats
that received ICV of a 0.9 % NaCl solution was significantly
higher than the corresponding index in the rats of the second
group (based on the results of single factor analysis of variance
(ANOVA) F3.35 =30.97, p < 0.05) (Fig. 4).

At the same time, tracking the dynamics from the 1% to the 4"
day of the experiment, it should be noted that in both examined
groups, there was a tendency for the memory index to increase
(Fig. 4). The change in the memory index is directly associated
with the number of correct entries, which was on average 237.5 %
higher in rats from the first group than in animals from the second
group (p < 0.05) (Fig. 5).

Simultaneously with the changes in the number of correct
entries into the arms and the memory index, rats from the 2
group, compared to the control group (1% group), demonstrated
a292.8 % higher latency time from the moment of placement in
the maze to entering a free arm (Fig. 6).

Dynamic observation of this parameter revealed that from
the 1¢ to the 2" day of observations, there was a tendency
for a decrease in the latency time in both groups. Later, in the
group of animals from the 2" group, this parameter continued
to decrease, whereas in the control rats (1% group), it remained
constant (Fig. 7).

Thus, the provided data suggest that in rats with ICV colchi-
cine administration, the changes observed in the open field test
indicate increased locomotor activity, as well as a clear tendency
to similar behavior in control animals. At the same time, the stu-
died neurotoxin, when administered intracerebroventricularly, led
to significant cognitive impairments in rats compared to animals
that received a 0.9 % NaCl solution.
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Discussion

When analyzing the obtained results, it's important to con-
sider several key components that can influence purity of the
experiment. Firstly, ICV administration of colchicine is an invasive
procedure, and its possible complications can potentially affect
the locomotor behavior of the animals.

Additionally, the toxic effect on neurons in structures that
largely contribute to the motivational component, especially
appetite, in performing tasks in the radial maze may play a
significant role [21].

In this regard, it's not surprising that certain contradictions
can be found in the results of research by different scientists.
For instance, Veerendra Kumar and colleagues claim that ICV
colchicine does not lead to significant changes in the locomotor
behavior of rats two to three weeks after administration [17]. In
contrast, Stanley Barone Jr. and colleagues observed hyperac-
tivity and increased aggression in animals after ICV colchicine
for three weeks after injection [22]. To some extent, our results
confirm these findings.

Researchers seem to draw more consistent conclusions
regarding the impact of colchicine on the cognitive functions of
animals. Thus, there is almost unanimous agreement that cogni-
tive function deteriorates, that has been observed in a water maze
[22], a plus-maze [17], and a radial 8-arm maze [5]. Therefore,
this is consistent with the data we have obtained.

At the same time, it’s difficult to ignore the clear influence of
changes in locomotor activity on the results of cognitive tests in
mazes. If an animal is less active, both the time-based measures
(latency time to the first entry into the correct arm and the time it
takes the animal to visit all correct arms) and the number of arms
entered within a limited time (usually 5 minutes) will significantly
differ from similar measures in hyperactive animals. In contrast,
in the latter case, there is a high likelihood of the experimental
rat randomly entering the correct arm.

Therefore, forming the groups of test animals for further
research of cognitive status in the maze should take their ac-
tivity into account. Such a comprehensive approach will allow
for a more accurate analysis of colchicine-induced behavioral
changes.

An essential component of testing in the radial maze is the
motivation of the animal. Brenda J. Anderson and colleagues em-
phasized the importance of analyzing the motivational component
in their research, where they restricted access to water, resulting
in differing energy expenditures. This created a difference in
motivation between experimental groups, making their results
sensitive to group differences in this regard [23].

If we apply this to the conducted experiment, there are
currently isolated studies that suggest the potential influence
of colchicine on the feeding behavior of animals by damaging
specific hypothalamic centers [24].

It's worth noting that the doses and method of colchicine ad-
ministration in these studies differ significantly from the description
provided above. Therefore, it's not possible to definitively state
that intracerebroventricular administration of colchicine at a dose
of 15 ug will lead to feeding behavior disturbances that affect the
motivation of the animals to seek rewards in the maze.

Conclusions

1. Intracerebroventricular administration of colchicine to ex-
perimental rats is accompanied by increased locomotor activity
and impairment of cognitive functions.

2. The administration of a physiological solution is not
accompanied by a statistically significant increase in locomotor
activity, but it demonstrates a clear tendency to increase, which
may indicate a certain influence of the procedure itself.

3. The applied pharmacological model of neurodegeneration
with subsequent comprehensive assessment of animal behavior
in an open field and an 8-arm radial maze is legitimate and can
be used to study the early development of neuroinflammation,
neuroapoptosis, and synaptogenesis disorders in the experiment.
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