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INFLUENCE OF NON-STEROIDAL ANTI- INFLAMMATORY DRUGS ON MOVEMENT-
RESEARCH BEHAVIOR OF ANIMALS UNDER EXPERIMENTAL SECONDARY
OSTEOARTHRITIS
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The study was performed on 160 white nonlinear rats, which reproduced experimental osteoarthritis by intra-articular
injection of 0.1 ml monoiodoacetic acid solution and reproduced experimental hypothyroidism by enteral administration of 0.02 %
carbimazole solution. Changes in motor-research behavior of animals are studied in the test “open field”. The detected changes on
the 42nd day of the experiment in all groups of animals indicate the suppression of motor and research activity against the
background of increasing pathological changes under the influence of experimental models. Decreased motor activity indicates the
development of pain in the knee joints of animals, which limits their movement. It was found that the appointment of L-thyroxine
at a dose of 1.5 pg/kg highlights the trend of recovery of spontaneous behavioral activity, and the use of paracetamol at a dose of
150 mg/kg and L-thyroxine contributes to greater inhibition of motor and research activity of rats.

Key words: non-steroidal anti-inflammatory drugs, “open field” test, spontaneous behavioral activity, experimental
osteoarthritis, experimental hypothyroidism.
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BIIJIMB HEHAPKOTUYHUX AHAJIBI'ETUKIB HA PYXOBO-JOC/IIJHUIBKY
NOBEJAIHKY TBAPUH 3A YMOB EKCIIEPUMEHTAJIBHOI'O BTOPUHHOI'O
OCTEOAPTPO3Y

Jocnimkenns nposeaerti Ha 160 Oinux HeMiHIHHUX LIypax, SKUM HUIIXOM BHYTpilHbOCYyrio60Boro BBeaeHHs 0,1 mi
PO3YHMHY MOHOHOIOLTOBOI KMCJIOTH BIATBOPEHHH €KCIIEPUMEHTANBHHI 0CTE0apTpo3 Ta MUIIXOM eHTepanbHoro BeeneHHs 0,02 %
po3urHy KapOiMa3oily BiITBOPEHHI eKCIIEPHMEHTAIbHUI TIIOTHPEO03. 3MiHU PYyXOBO-JOCIIIHHUIBKOI TIOBEAIHKH TBAPHH BUBYCHI
B TECTIi «BiJKpHUTE 110JIe». BusiBieHi 3Minu Ha 42 100y €KCIEPUMEHTY Y BCIX IpyHax TBapHH CBiIYaTh IIPO IPUTHIYECHHS PYyXOBOI
Ta JOCIIITHUIBKOT aKTHBHOCTI Ha (pOHI HAPOCTAHHS MATOJOTIYHHUX 3MIH IIiJ] BIUIMBOM EKCIIEPHMEHTAIBHUX MoJieIe. 3MEeHIICHHS
PYXOBOT aKTHBHOCTI CBIIYMTBH PO PO3BUTOK OOJIIO Y KOJNIHHHUX Cyrjio0ax TBapHH, L0 0OMexye iX nepecyBaHHsa. BcraHoBieHo,
10 TpHU3HAYeHHS L-TUpokcuHy y 1031 1,5 MKI/KT BHCBITIIOE TEHICHIIO BiJHOBIJICHHS ITOKA3HHKIB CHOHTAHHOI MOBEIiHKOBOI
AKTUBHOCTI, @ BUKOPUCTAaHHS Maparieramoiy y mo3i 150 mr/kr ta L-tupokcuny crpusie OUIBIIOMY NPHUTHIYCHHIO PYyXOBOi Ta
JOCITITHAIBKOT aKTHBHOCTI Iy PiB.

KnrodoBi cioBa: HEHapKOTHYHI aHANBI€THKH, BIAKPUTE IIOJIe, CIIOHTAaHHA IIOBEAIHKOBA AKTHBHICTH,
eKCIIepIMEHTAIILHIH 0CTe0apTPO3, eKCIEPUMEHTATBHIH TiIIOTHPEO3.

The study is a part of the research project “Monitoring the health of the population of Dnipropetrovsk region with the
analysis of clinical and laboratory indicators”, state registration No. 0119U101044.

Diseases of the thyroid gland are an urgent problem in modern society in connection with the
widespread of this pathology. The negative impact of hormonal thyroid dysfunction on the functional state
of organs and systems is due to the main role of thyroid hormones in metabolic processes [1, 10, 15].

In modern clinical practice, conditions with decompensated forms of hypothyroidism are quite
common, which leads to changes in the joints, limits the ability of patients to self-care, and reduces their
quality of life [5, 14]. In these cases, there is a need for non-steroidal anti-inflammatory drugs (NSAIDs),
which are known for their side effects and cannot be prescribed for a long time. Also in the modern
literature, the question of rational use and influence of NSAIDs on the processes of joint metabolism in
hypothyroidism is not revealed [9, 11, 12].

It is known that hypothyroidism leads to changes in spontaneous behavioral activity and reduced
cognitive abilities of patients, and metabolic disorders adversely affect the condition of bone and cartilage,
causing the development of a number of pathological conditions, including secondary osteoarthritis (OA)
[3, 6, 7]. However, the consequences of the interaction of NSAIDs with the basic pharmacotherapy of
hypothyroidism, and the effectiveness, and features of the action of certain drugs are unknown [13].

The purpose of the study was to investigate the effect of non-steroidal anti-inflammatory drugs
(NSAIDs) on the motor-research behavior of rats in the “open field” test under conditions of secondary
osteoarthritis on the background of hypothyroidism.

Materials and methods. The study was performed on 160 white nonlinear rats of both sexes,
weighing 250-280 g, which were kept in standard conditions of the vivarium of Oles Honchar Dnipro
National University. All manipulations were carried out in accordance with the principles of bioethics in
accordance with the provisions of the European Convention for the Protection of Vertebrate Animals Used
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for Experimental and Other Scientific Purposes (European Convention for the Protection of Vertebrate
Animals used for Experimental and Other Scientific Purposes, Strasbourg, 1986). “On the protection of
animals against cruel treatment” (No. 1759-VI of 15.12.2009) and the European Union Directive
2010/10/63 EU on animal experiments, confirmed by the Commission on Bioethics of Oles Honchar
Dnipro National University (protocol No. 5 dated 02.09.2021).

Experimental OA was reproduced by a single intra-articular injection of 0.1 ml of monoiodoacetic acid
solution (reagent Iodoacetic acid >98.0 % T, Ne 14386, manufacturer Sigma-Aldrich Chemie GmbH, Germany)
in the knee joint at a rate of 3 mg per 50 pl of sterile saline [2, 8]. Experimental hypothyroidism (HT) was
reproduced by enteral administration of 0.02 % carbimazole solution (Espa-Carb tablets, manufactured by
Lindopharm GmbH, Germany) (5 mg per 250 ml of saline) with a drinking diet for 6 weeks [4].

After the formation of experimental models of OA and HT on the 42nd day of the experiment, the
animals were selectively divided into 8 experimental groups of 20 rats in each group (n=20): Group I -
control (OA+HT); Group II, which received L-thyroxine (manufacturer “Berlin-Scheme”, Germany) (T)
at a dose of 1.5 pg/kg (intragastrically); Group III — ibuprofen (manufacturer PJSC Research Center
“Borschagovsky Chemical-Pharmaceutical Plant”, Ukraine) (I) at a dose of 5 mg/kg (intragastrically);
Group IV — T+I in appropriate doses and route of administration; Group V — meloxicam (manufacturer
PJSC “Lekhim-Kharkiv”, Ukraine) (Mel) at a dose of 10 mg/kg (intragastrically); Group VI — T+Mel in
appropriate doses and routes of administration; Group VII — paracetamol (manufacturer CJSC
“Pharmaceutical firm Darnitsa”, Ukraine) (P) at a dose of 150 mg/kg (intragastrically); Group VIII — T+P
in appropriate doses and route of administration. Tween-80 solution (Polysorbate 80, Ukraine) was used to
obtain a homogeneous suspension by intragastric administration of tablet forms.

To assess the psycho-emotional status of experimental rats, the “open field” test was used, which
determines the physiological response to the new environment and evaluates the motor, research, and emotional
activity of animals [3, 4]. The study was performed for 5 minutes by recording the number of movements, lifts,
and sightings of minks. Motor activity and orientation research activities were determined using a 100x100 cm
site with white vertical walls 40 cm high, divided into 16 squares and 9 holes 5 cm in diameter. The rat was
placed in the center of the field and observed for 5 min. During this time, the number of crossed horizontal
squares (horizontal motor activity), the number of examined holes (approximate research activity), and the size
of the racks on the hind legs (vertical motor activity) were counted. Evaluation of changes in the “open field”
test was performed at initial state (IS), on day 42, and on day 47 of the experiment.

Laboratory animals were removed from the experiment by an overdose of sodium thiopental.

Statistical processing of the results of the research was performed using the software package
STATISTICA 6.1 (StatSoftInc., Serial number AGAR 909E415822FA). Descriptive statistics for each
indicator included calculations of the arithmetic mean (M), standard deviation (SD), and standard error of the
mean (m). Before applying the statistical criteria, the hypothesis of the normal law of distribution of random
variables was tested (according to the Shapiro-Wilk test). Under normal conditions, the reliability of
intergroup and intragroup differences was assessed using Student's parametric criteria (t, T), in other cases —
by non-parametric Mann-Whitney (U) and Wilcoxon (W) criteria. Dunnett's (in the case of comparison with
the control group) and Duncan's (intergroup comparison) criteria were used for multiple comparative
analyses. The critical level of statistical significance (p) was taken as <5 % (p<0.05). All units of measurement
and parameters used in the study are given in accordance with the International System of Units.

Results of the study and their discussion. The terms of the study are determined in relation to the
peculiarities of the experimental work. Thus, 42 days of the experiment determine the deadline for the
formation of experimental models of OA and HT, and 47 days corresponds to the deadline for the 5-day
administration of drugs studied from 42 days. Assessment of changes in the “open field” test was performed
at initial state (IS), on day 42 (deadline for the formation of experimental models), and on day 47 (deadline
for drug administration) of the experiment.

In the analysis of the obtained results, it was found that on the 42nd day of the experiment in all
groups there was the suppression of motor-research behavior of rats in comparison with IS (p<0.05) (Table 1).

Thus, in group I the number of crossed squares significantly decreased by 82.4 % compared to the
IS, in group II — by 61.2 %, in group III — by 59.5 %, in group IV — by 70.2 %, in group V — by 71.2 %, in
group VI-by 75.4 %, in group VII — by 64.8 %, in group VIII — by 43.7 %. At the same time, in all groups,
the average number of crossed squares was significantly higher (p<0.05) than in the active control group
(group I - OA+HT).

According to the number of visits to the holes on the 42nd day of the experiment, the average
values decreased significantly (p<0.05) (compared to the IS) in group I — by 70.2 %, in group II — by
80.6 %, in group III — by 55.4 %, in group IV — by 66.2 %, in group V — by 72.1 %, in group VI — by
60.0 %, in group VII — by 81.9 %, in group VIII — by 58.3 %.
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Table 1
Indicators of motor-research behavior of rats in the background of the administration of analgesics
Drugs and dose Evaluation criteria The term of the study

in the ‘“open field” test Initial state (IS) on day 42 on day 47

group | squares 25.63+4.07 4.5+1.60* 12.13+£2.85%

OA+HT holes 8.38+1.85 2.540.53* 2.25+1.49%

(n=20) racks 6.50+1.93 1.13+1.13* 1.75+1.04*

group II, squares 27.8+6.11 10.8+2.49* 13.1+2.36*
L-thyroxine (T) 1.5 ug/kg holes 10.3+1.28 2.0+1.07* 5.13£2.17%
(n=20) racks 9.25+2.87 1.38+0.74* 4.13+0.83*

group IIT squares 35.3+9.0 14.3+5.57* 25.4+9.07*
ibuprofen (I) 5 mg/kg holes 9.25+2.12 4.13%2.17% 8.38+1.69
(n=20) racks 8.25+1.67 3.63+2.5% 5.38+2.0%

group IV squares 27.3+6.8 8.13+1.13* 21.8+1.67*
ibuprofen (I)+L-thyroxine (T) holes 8.13£1.73 2.75+1.28% 6.88+1.36
(n=20) racks 6.88+1.96 2.25+0.89% 5.63+1.06

group V squares 33.84+4.89 9.75+2.49* 16.8+3.45%
meloxicam (Mel) 10 mg/kg holes 6.75+2.31 1.88+0.83* 2.0£1.07*
(n=20) racks 9.88+3.04 1.25+1.04* 3.5+1.77*

group VI squares 26.9+5.03 6.63+1.92* 13.943.60*

meloxicam (Mel) +L-thyroxine holes 8.75+2.49 3.540.93% 8.5+1.93

(T) (n=20) racks 7.13+2.23 2.63+1.06* 5.0+1.60%

group VII squares 29.3+£7.46 10.3£3.2%* 12.4+£2.92%
paracetamol (P) 150 mg/kg holes 6.25+2.12 1.13+0.64* 3.38+1.92%
(n=20) racks 10.943.52 1.13+0.83* 9.38+2.67

group VIII squares 29.5+4.5 16.6+3.25* 17.3+2.82%*
paracetamol (P) +L-thyroxine (T) holes 7.5+1.2 3.13+0.99* 4.13+1.89*
(n=20) racks 7.25+1.67 1.88+0.83* 4.0+1.85*

Note: * — values are significant (p<0,05) in relation to the initial state (IS)

On the 42nd day of the experiment, the average number of vertical racks significantly (p<0.05)
decreased (compared to the IS) in group I — by 82.6 %, in group II — by 85.1 %, in group III — by 56.0 %,
in group IV — by 67.3 %, in group V — by 87.3 %, in group VI — by 63.1 %, in group VII — by 89.6 %, in
group VIII — by 74.1 %.

When analyzing the results obtained on the 47th day of the experiment, it was found that in group
I rats there was a further significant suppression of motor and research activity against the background of
increasing pathological changes under the influence of experimental models. In particular, during 47 days
the motor activity according to the indicators of crossed squares decreased by 52.7 % (p<0.05), the number
of vertical racks decreased by 73.1 % (p<0.05), and according to the number of visits to the holes decreased
by 73.2 % (p<0.05).

Under the conditions of L-thyroxine (group II) at a dose of 1.5 pg/kg, the following changes in
motor activity were observed: the number of crossed squares on the 42nd day of modeling of experimental
models of OA and HT was reduced by 61.2 % (p<0.05), and after 5 days administration of T, this figure
was reduced by 52.9 % (p<0.05) relative to the IS. The number of visits to the holes on the 47th day
decreased by 50.2 % (p<0.05), and the number of vertical racks on the 47th day — by 55.4 % (p<0.05)
relative to the IS.

When prescribing ibuprofen (group III), statistically significant results on the 47th day of the experiment
were obtained only by the number of crossed squares and racks, which were reduced by 28.0 % and 34.8 %
relative to the IS (p<0.05). Co-administration of ibuprofen and L-thyroxine (group IV) on day 47 of the
experiment resulted in a decrease in the number of crossed squares relative to the IS by 20.1 % (p<0.05).

The analysis of 5-day administration of meloxicam (group V) found a significant (p<0.05) decrease
in the number of crossed squares, racks, and views of the holes by 50.3 %, 64.6 %, and 70.4 %,
respectively, relative to the IS. When prescribing meloxicam in combination with L-thyroxine (group VI)
on the 47th day of the experiment, a decrease in motor and research activity of rats by the number of crossed
squares and racks by 48.3 % (p<0.05) and 29.9 % (p<0.05), respectively, relative to the IS.

With the administration of paracetamol (group VII), the number of crossed squares and visits to
the holes on the 47th day of the study decreased relative to the IS by 57.7 % (p<0.05) and 45.9 % (p<0.05),
respectively. With the combined administration of paracetamol and L-thyroxine (group VIII) the number
of crossed squares, racks, and holes on the 47th day of the experiment significantly decreased by 41.4 %,
44.8 %, and 44.9 % (p<0.05 ) respectively in relation to the IS.
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It is known that in clinical conditions hypothyroidism leads to changes in bone and cartilage [14],
due to developing the development of osteoarthritis [15], and affects indices of spontaneous behavioral
activity and forms reduction of cognitive abilities [3-6]. The results obtained do not contradict the data of
modern professional literature and confirm allegations of motor depression, research and vegetative activity
of animals in the background increase in pathological changes under the influence of mental
hypothyroidism and osteoarthritis. This can be seen from corresponding indices in rats of group I at 42 and
47 days experiment.

It is known that in clinical conditions HT leads to changes in the structural organization of bone
and cartilage, causing the development of degenerative-dystrophic changes [2, 5], affecting the indices of
spontaneous behavioral activity and reduces cognitive abilities of patients [6, 7, 10, 14]. The results
obtained in the study do not contradict the modern literature and confirm the opinion on the influence of
various substances (especially NSAIDs) on motor and research activity of animals against the background
of increasing pathological changes under the influence of experimental secondary OA and HT [3, 6, 7].

The detected changes in the “open field” test on the 42nd day of the experiment in all groups of
animals indicate the suppression of motor and research activity against the background of increasing
pathological changes under the influence of experimental models [6, 7, 14]. Decreased motor activity may
also indicate the development of pain in the knee joints of animals, which limits their movement [9, 11, 13].

Thus, the data obtained on the 42nd day of the experiment reflect the suppression of motor-research
behavior of rats against the background of increasing pathological changes and confirm the adequacy of
the performed experimental models [3, 6, 7].

The results obtained on the 47th day of the experiment show that in group I rats there was a further
trend of inhibition of motor and research activity of animals against the background of increasing
pathological changes under the influence of experimental models and lack of NSAIDs.

Under the conditions of L-thyroxine (group II) at a dose of 1.5 pg/kg, the results show a tendency
to restore indicators of spontaneous behavioral activity (relative to IS), which compared with group I
indicate the ability of L-thyroxine to influence the formed pathological models.

Administration of ibuprofen at a dose of 5 mg/kg contributes to more effective restoration of motor
and research activity of rats (compared to IS) than the combined administration of ibuprofen and L-thyroxine.

The study found that administration of meloxicam at a dose of 10 mg/kg in combination with L-
thyroxine contributes to more effective recovery of spontaneous behavioral activity (relative to IS) than the
isolated use of meloxicam.

Analysis of the results obtained in groups VII and VIII found that the appointment of paracetamol at
a dosage of 150 mg/kg and L-thyroxine contributes to greater inhibition of motor and research activity in rats.

D07 Ksss508,

1. Secondary osteoarthritis on the background of hypothyroidism is characterized by deterioration
of motor research behavior of animals against the background of increasing pathological changes in the
functional deficit of the thyroid gland and musculoskeletal system.

2. Basic L-thyroxine replacement pharmacotherapy helps to restore motor and research activity of
rats under conditions of osteoarthritis and hypothyroidism.

3. The combination of analgesics and L-thyroxine contributes to changes in motor research
behavior of animals with osteoarthritis and hypothyroidism and has different effects on spontaneous
behavioral activity.

4. The different efficacy of non-steroidal anti-inflammatory drugs in the combined use of L-thyroxine
in conditions of secondary osteoarthritis in the background of hypothyroidism requires further study.
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EFFICACY OF AN EXPERIMENTAL MODEL OF NON-ALCOHOLIC FATTY LIVER
DISEASE BASED ON A HIGH-FAT DIET WITH CHOLESTEROL

e-mail: pivtorakv@gmail.com

The purpose of the study was to establish the effectiveness and informativeness of the experimental model of non-
alcoholic fatty liver disease based on high-fat diet and cholesterol in the experiment. The studies were performed on 60 white
nonlinear adult male rats, weighing 180-200 g at the beginning of the experiment. During the experiment, the use of high-fat diet
and cholesterol for 60 days resulted in an increase in body weight, rat body mass index, liver mass and liver mass index, increase
in activity of alanine aminotransferase and aspartate aminotransferase, hyperglycemia. Morphological changes of liver tissues were
characterized by fatty degeneration of hepatocytes, which had the form of microvesicular and macrovesicular vacuolation with
deformation of the nuclei and their displacement to the periphery of the cell, a change in the size of the sinusoids. It is important
to bring the experimental model as close as possible to the mechanisms of non-alcoholic fatty liver disease in humans.

Key words: liver, obesity, animal model, rats.

B.1. IliBTopak, b.B. Cunopenxo, B.M. Monactupcekuii, K.B. IliBTopakx, M.II. Byasko

JIEBICTHh EKCIIEPUMEHTAJIbHOI MOJEJI HEA.].IKOFOJIBHOi JKUPOBOI XBOPOBH
HEYIHKHA HA OCHOBI BUCOKOXHUPOBOI JI€ETU TA XOJIECTEPUHY

Meroto pobotu OyJI0 BCTAHOBHUTH Ii€BICTh Ta iHPOPMATHBHICTh SKCIIEPHMEHTAIBHOT MOJIeIi HEAIKOTOIbHOT )KHUPOBOT
XBOpOOH TE4iHKH Ha OCHOBI BHCOKOXHMPOBOI HIi€TH Ta XOJieCTepuHy B ekcrepumenTi. Jlocmimkenns mposeaeHi Ha 60 Gimux
HEJHITHUX CTaTeBO3PINIHX IIypaX-CcaMIsiX, 3 Macoko Ha movyaTok ekcrepumenty 180-200 r. Y nporieci IpoBeJeHHs eKCIIEPUMEHTY
BHKOPHCTaHHS BUCOKOXKHPOBOI AIETH Ta X0JIECTEpHHY MpoTsiroM 60 qHIB IPH3BEIO 10 301IbIICHHS MacH Tijia, IHICKCY MacH Tija
HypiB, MacH TMe4YiHKM Ta IHOEKCYy MacH T[e4YiHKHM, [iIBHIICHHAM aKTHBHOCTI  anaHiHaMmiHoTpaHcdepasu i
acmapratamiHoTpancdepasu, rinepriikemii. Mopgosoriudi 3MiHH TKaHUH HNEYIHKK XapaKTePH3yBaIUCs )KUPOBOIO AUCTpOdiero
TelaTOLUTIB, sSIKa MaJla BUIJIS MIKPOBE3HKYJIAIPHOI Ta MaKpOBE3UKYIIPHOI BaKyoJlizanii 3 fedopMamiero sep i 3MIMeHHsIM X 10
nepudepii KITHHH, 3MIHOIO PO3MIpIB CHHYCOIniB. BaxinnBuM € MakcHMailbHe HaOJIMIKEHHS eKCIePHUMEHTAIbHOI MOJEINi /0
MeXaHi3MiB BUHUKHEHHSI HEaJIKOTOJIbHOT )KMPOBOT XBOPOOH MEUiHKHU Y JIFOAUHH.

Kuro4oBi ciioBa: niediHka, 0O)KUPIHHS, MOJEIb Ha TBAPHHAX, LIIYPH.

This study is a fragment of the research project “Features of compensatory and adaptive processes in various diseases
and injuries of humans and animals, clinical and experimental justification of new surgical treatment methods” state registration
No.: 0118U007342.

The study of the mechanisms of steatohepatitis and liver cirrhosis, assessment of hepatotoxicity of
various substances, study of hepatoprotectors and the use of modern cellular technologies are impossible
without an adequate model of non-alcoholic fatty liver disease in laboratory animals.
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