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In the study, the level of interleukin-8 in the blood serum of rats with experimental model of osteoar-
thritis and hypothyroidism under the influence of NSAID s and paracetamol was estimated. The experiments
were performed on 75 white nonlinear rats of both sexes. Experimental osteoarthritis was induced by single
intra-articular administration of 0.1 ml of monoiodoacetic acid solution into the knee joint. Experimental
hypothyroidism was reconstructed by enteral administration of 0.02% carbimazole solution, given with a
drinking ration for 6 weeks. On the 42" day of the experiment, the animals were divided into 14 groups and
drug administration began daily for 5 days. The serum level of interleukin-8 was estimated on 42 and 47
days of the experiment by specific ELISA kits. A significant decrease (P < 0.05) of the elevated cytokine level
under the influence of pharmacotherapy was revealed. According to the degree of influence on degenerative-
dystrophic process in the knee joint, the investigated drugs can be arranged as follows: diclofenac sodium >
ibuprofen > nimesulide = meloxicam > celecoxib > paracetamol. The results obtained showed that the level
of interleukin-8 could be used as an indicator of non-steroidal drugs and paracetamol anti-inflammatory
activity under experimental osteoarthritis and hypothyroidism.
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T 0 date, there is a clear need for certain fac-
tors that could predict the effectiveness of
osteoarthritis (OA) treatment, especially in
comorbid conditions. It is known that hypofunction
of the thyroid gland leads to metabolic disorders that
negatively affect the condition of bone and cartilage,
causing the development of OA [1, 2].

OA remains the most frequent cause of pain,
deformity and dysfunction in the elderly popula-
tion. One manifestation of OA is considered to be
a pathological change from the cartilage and the
synovial sheath that responds to the disease by an
inflammatory reaction. Although the pathogenesis of
OA is far from clear, involvement of inflammation
in the development and progression of OA has been
implicated. Although NSAIDs (nonsteroidal anti-
inflammatory drugs) are effective in reducing pain
and disability in patients with OA, it is still unclear
to what extent these drugs may affect the metabolism

of joints and, therefore, the course of OA, especially
against the background of functional thyroid insuf-
ficiency [3, 4].

The peculiarity of the treatment of OA with
concomitant hypothyroidism is in the appointment
of basic hormone replacement therapy and NSAIDs,
but the question of the effect of NSAIDs on synovial
joint and the interaction of these drugs in comorbid
pathology in our opinion have not been sufficiently
investigated [3-5].

Interleukin-8 (IL 8) is a cytokine present under
physiological and pathological conditions that has
been shown to play a role in inflammatory. IL 8§ pro-
duced by OA chondrocytes is an important mediator
in the pathophysiology of OA including promotion of
a number of pathogenic processes [5-7].

The aim of this work was to study the changes
in the level of interleukin-8 under the influence
of non-steroidal anti-inflammatory drugs and

© 2020 Nosivets D. S. This is an open-access article distributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

178



D. S. Nosivets

paracetamol in experimental osteoarthritis and
hypothyroidism.

Materials and Methods

The study was performed on 75 white nonlinear
rats weighing 200-250 g, which were kept under
standard conditions of the vivarium of the SI “DMA
of the Ministry of Health of Ukraine”. Experimental
studies have been carried out in accordance with the
“General ethical principles of animal experimenta-
tion” (Ukraine, 2001), “Bioethical examination of
preclinical and other animal research” (Kyiv, 2006)
and the provisions of the “European convention for
the protection of vertebrate animals used for experi-
mental and other scientific purposes” (Strasbourg,
1986). When conducting the research, the regula-
tion was approved by the ethics committee of the SI
“DMA of the Ministry of Health of Ukraine” (pro-
tocol number 1 - 18.01.2015).

Experimental osteoarthritis (EOA) was repro-
duced at the beginning of the study by administering
0.1 ml of monoiodoacetic acid solution (lodoacetic
acid reagent > 98.0% T, No. 14386, manufactured
by Sigma-Aldrich Chemie GmbH, Germany) to the
knee joint. The solution of monoiodoacetic acid was
prepared at the rate of 3 mg per 50 ul of sterile saline
[8, 9] and from the same day began the formation
of experimental hypothyroidism (EH) by enteral ad-
ministration of 0.02% solution of carbimazole (drug
“Espa-carb”, production of Esparma GmbH, Germa-
ny; in tablets 5 mg or 10 mg), which was prepared
at the rate of 5 mg per 250 ml of saline solution and
given with the animals’ diet for 6 weeks [10].

On 42 day of the experiment animals divided
into 14 research groups of 5 rats in each group
(n = 5): group | — rats with EOA+ EH without
“treatment”; group Il — received L-thyroxine (T)
(produced by Berlin-Chemie, Germany) in a dose
of 1.5 pg/kg (intragastric); group III — diclofenac
sodium (D) (produced by PJSC Plant Red star,
Ukraine) at a dose of 10 mg/kg (intragastric); group
IV — D+T in the appropriate dosages and routes of
administration; group V — ibuprofen (1) (produced
by PJSC Borshagovskiy chemical pharmaceuti-
cal plant, Ukraine) at a dose of 5 mg/kg (intragas-
tric); group VI — I+T in the appropriate dosages
and routes of administration; VII group — meloxi-
cam (Mel) (produced by PJISC Kiev Vitamin Plant,
Ukraine) at a dose of 10 mg/kg (intragastric); group
VIII - Mel+T in the appropriate dosages and routes
of administration; group 1X - paracetamol (P) (pro-

duced by PJSC Pharmaceutical company Darnitsa,
Ukraine) at a dose of 150 mg/kg (intragastric); group
X — P+T in the appropriate dosages and routes of
administration; group XI — nimesulide (N) (pro-
duced by PJSC Lekhim-Kharkov, Ukraine) at a dose
of 80 mg/kg (intragastric); group XII — N+T in the
appropriate dosages and routes of administration;
group XIII — celecoxib (C) (drug Flogoxib-Health,
produced by Health, Ukraine) at a dose of 50 mg/
kg (intragastric); group X1V — C+T in the appropri-
ate dosages and routes of administration. The choice
of drugs is based on the requirements of plants for
primary health care for the treatment of OA and
hypothyroidism (http:/guidelines.moz.gov.ua).

The drugs were administered daily from day
42 of the experiment for 5 days in doses and modes
listed above. To obtain a homogeneous suspension
for intragastric administration tablets used solution
of Tween-80 (Polysorbate 80, Ukraine) [11].

The quantitative level of interleukin-8 (IL 8)
in serum was performed by specific kits which are
based on ELISA (enzyme-linked immunosorbent
assay) in vitro twice (on 42 and 47 days of the ex-
periment) using the enzyme immunoassay system
“Elabscience” (USA) according to the method of the
manufacturer, which was described in the techni-
cal documentation. Standard curves for IL 8 were
generated by using reference cytokine concentra-
tions supplied by the manufacturer. The sensitivity
of this Kit is 10 pg/ml. The detection range of this kit
is 62.5 pg/ml — 2000 pg/ml. For the reference level of
IL 8 adopted the values obtained in intact rats (n = 5)
(Table). The blood samples were obtained from the
tail vein of the rats by means of puncture using a
vacuum system on 42 and 47 days of the experiment
[11].

The duration of administration of the drugs
was 5 days and by the 47" day of the experiment
all animals after the collection of biological material
were removed from the study by decapitation under
general anesthesia [11, 12].

Statistical differences was performed using the
Statistica 6.1 software package (StatSoftinc., Serial
number AGAR909E415822FA) and included cal-
culations of arithmetic mean values (M) and their
errors (+m). The probability of difference of arith-
metic mean (P) values was determined using non-
parametric - Mann-Whitney U-test. Probabilities
of intragroup and between groups differences were
determined using Student’s parametric t-test and
ANOVA. The differences were considered statis-
tically significant at P < 0.05. Before applying the
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parametric criteria, the hypothesis of a normal law
of distribution of random variables was tested [13].

Results and Discussion

The analysis of the results showed that changes
in the level of IL 8 in the serum of rats under the in-
fluence of NSAIDs and paracetamol occur unequally
(Table).

Thus, at day 42, there was a marked increase in
IL 8 in all experimental groups (P < 0.05), reflecting
the development of pathological changes under the
influence of experimental models, which increased
by day 47 of the experiment in group I (P < 0.05).
Under the influence of L-thyroxine replacement
therapy, a significant decrease in the level of IL 8
(P <0.05) by 4.87% was established compared with
group I, but a more pronounced decrease in cytokine
levels was observed with co-administered L-thyroxi-
ne with NSAIDs (Table).

An analysis of the results and their comparison
with the level of IL 8 of group I revealed a signifi-
cant decrease (P < 0.05) of the cytokine under the
influence of pharmacotherapy. So, in the group III,
the cytokine level decreased by 42, 81% (P < 0.05),
in the group 1V by 45.02% (P < 0.05), in group V —

by 31.37% (P < 0.05), in group VI — by 36.52%
(P <0.05), in group VII - by 21.18% (P < 0.05), in
group VIII — by 27.52% (P < 0.05), in group IX — by
2.9% (P <0.05), in group X - by 5.27% (P < 0.05),
in group XI — by 21.85% (P < 0.05), in group XII —
by 28.37% (P < 0.05), in group XIII — by 14.01%
(P < 0.05) and group XIV showed a decrease on
16.76% (P < 0.05) (Table).

As can be seen from the table data, when com-
paring the results with group I (without “’treat-
ment”), a significant (P < 0.05) effect of the use of
NSAIDs, paracetamol and L-thyroxine on the ex-
perimental pathology, which indicates the feasibili-
ty of using these drugs, however the degree of their
effect on the level of IL 8 serum was different. The
smallest effect on IL 8 was observed in the IX and
X groups when using paracetamol and paracetamol
with L-thyroxine.

In general, given the results, the degree of im-
pact on the level of IL 8 serum of rats studied drugs
can be arranged as follows: diclofenac sodium >
ibuprofen > nimesulide = meloxicam > celecoxib
> paracetamol, reflecting the different efficacy and
pharmacological activity of the indicated on the
background of hypothyroidism (Table).

Indicators of serum interleukin-8 (IL 8) in rats against the background of NSAIDs and paracetamol under

conditions of osteoarthritis and hypothyroidism (M +m)

Group, drug and dose

The level of IL8 at

42 days, pg/ml

The level of IL8 at
47 days, pg/ml

Intact rats (IR) (n =5)

| group EOA+EH without “treatment” (n = 5)

IT group L-thyroxine (T) 1,5 mcg/kg (n = 5)

IIT group diclofenac sodium (D) 10 mg/kg (n = 5)

IV group diclofenac sodium (D)+L-thyroxine (T) (n = 5)
V group ibuprofen (I) 5 mg/kg (n=5)

VI group ibuprofen (I) + L-thyroxine (T) (n = 5)

VII group meloxicam (Mel) 10 mg/kg (n = 5)

VI group meloxicam (Mel) + L-thyroxine (T) (n = 5)
IX group paracetamol (P) 150 mg/kg (n = 5)

X group paracetamol (P) + L-thyroxine (T) (n = 5)

XI group nimesulide (N) 80 mg/kg (n=5)

XII group nimesulide (N) + L-thyroxine (T) (n = 5)
XIII group celecoxib (C) 50 mg/kg (n = 5)

X1V group celecoxib (C) + L-thyroxine (T) (n = 5)

59.20 £ 3.11* 59.4 +£2.70%
1572.00 + 25.88* 1766.0 + 24.08"
1580.00 + 29.15% 1680.0 + 28.5%*
1570.00 * 27.39* 1010.00 + 25.74%*

1574.0 + 30.5% 971.00 * 29.66"*
1568.00 + 28.64* 1212.00 + 27.75%*
1581.00 + 30.08* 1121.00 + 28.81%*
1576.00 + 20.74% 1392.00 £ 23.87%*
1577.00 + 23.35* 1280.00 * 30.21%*
1579.00 + 25.84* 1714.00 + 27.02%*
1578.00 + 28.64* 1673.00 + 29.07%*
1573.00 + 25.15* 1380.00 + 27.39%*
1569.00 + 33.80* 1265.0 + 25.0%*
1582.00 + 30.54* 1517.00 £ 29.92%*
1571.00 £ 29.03* 1470.00 £ 29.15%*

#Values are significant (P < 0.05) with respect to the corresponding Intact rats (IR) indicator; *values are significant

(P <0.05) relative to the corresponding group I indicator
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Thus, on the basis of the study, the anti-inflam-
matory activity of NSAIDs and paracetamol by the
level of IL 8 in the blood serum of rats was studied
against the background of experimental models of
osteoarthritis and hypothyroidism.

Conclusion. Determination of the level of in-
terleukin-8 (IL 8) allows to evaluate the activity of
the inflammatory process against the background of
experimental equivalents of osteoarthritis and hypo-
thyroidism.

The obtained data on the content of interleu-
kin-8 (IL 8) in the serum of rats reflect the degree
of influence of NSAIDs and paracetamol on the ac-
tivity of the inflammatory process due to the inter-
action of drugs in experimental osteoarthritis and
hypothyroidism.

According to the degree of influence on in-
flammatory processes in the joint, the investigated
drugs can be arranged as follows: diclofenac sodium
> ibuprofen > nimesulide = meloxicam > celecoxib
> paracetamol.

Conflict of interest. Authors have completed the
Unified Conflicts of Interest form at http:/ukrbio-
chemjournal.org/wp-content/uploads/2018/12/
coi_disclosure.pdf and declare no conflict of
interest.

Acknowledgements. The author is grateful to
the scientific consultants professor Mamchur V.I.
and professor Opryshko V.1. for helping with experi-
mental research.

Funding. The study was carried out at the per-
sonal expense of the author.

PIBEHb IHTEPJIEMKIHY-8

Y KPOBI LITYPIB 3A
EKCHEPUMEHTAJBHOT'O
OCTEOAPTPO3Y TA T'ITIIOTHUPEO3Y

/. C. Hocigeyw

113 «JIHinponeTpoBChKa METUIHA
akanemist MO3 Ykpainuy;
e-mail: dsnosivets@ukr.net

Meta poOOTH HAOCIHIIUTH piBEHb 1HTEP-
JeWKiHy-8 TiJg BIJIMBOM HECTEPOIOHHX MPOTH3a-
MajJbHHUX 3aC00iB Ta MapaleTamMolly 3a eKCIIepHMEH-
TaJBHOTO OCTE0aPTPO3y Ta TIMOTHPEO3Yy B IIYPiB.
ExcniepumenTH poBeeHo Ha 75 OuX HeTiHIHHUX
mypax obox crareil. EkcnepuMeHTansHuil ocTeo-

apTpo3 OyJo iHJYyKOBaHO OJHOPA30BUM BBEJICH-
HaM 0,1 MJ1 pO3YMHY MOHOHOIOIITOBOI KHCJIOTH B
KONIIHHUHU CYTNo0, SIKMH TOTyBalld 3 PO3PaxyHKY
3 mr pearenty Ha 50 MKJI (bi310JIOTTHHOTO PO3UUHY.
ExcniepuMeHTalbHUN TIIOTUPEO3 OYJI0 3MOJEIIBO-
BaHO eHTepajbHUM BBeJeHHSIM 0,02%-r0 po3uuny
Kap0iMa30ily, SKUH rOTYBaJIH 3 PO3paXxyHKY 5 MT Ha
250 M1 ¢i31070T1YHOTO PO3YHHY 1 IaBaTH TBApUHAM
3 MATHUM paIioHOM IpoTsroMm 6 TxkHiB. Ha 42-ry
00y eKCrepuMEeHTY TBapHH PO3AITMIN Ha 14 Tpyn
1 po3MmoYay MIOICHHE BBEJICHHS JIIKIB IPOTATOM 5
ni0. PiBeHb iHTepielikiHy-8 B cupoBaTIi KPOBi BH3-
HavyaBcsi merogom IEA in vitro na 42-ry ta 47-my
o0y ekcriepuMenTy. CriocTepirajiin 3HayHE 3HH-
xerHst (P < 0,05) migBHILEHOTO PiBHS IUTOKIHIB
Mi]] BILIMBOM JIIKQPCHKUX MpenapariB. 3a CTymneHeM
BIJIMBY Ha JIETCHEPATUBHO-IUCTPOQIUHUNI TPOIEC
y cyrio0i JoCHiKyBaHI Mpenapatu MOXKHa pPO3-
TallyBaTH TaKUM YUHOM: JTUKJIOQEHAK HATPilO >
i0ynpoder > HiMeCyJiJl = MEJIOKCUKaM > IIEJICKOK-
cub > mapaneramon. BctaHoBieHo, 10 BU3HAYCHH
piBHs iHTEpIEHKiIHY-8 T03BOJISIE OLIHUTH MPOTH3A-
NajgbHy aKTUBHICTh HECTEPOIAHHMX MPOTH3ANAIb-
HUX 3aC00IB Ta MapareTaMmory Ha TJi eKCIIepUMEH-
TaJIbHUX 0CTE0apTPO3y Ta TIOTHPEO3Y.

Knwodoni cioBa: 0CTE0apTpPo3,
rimotupeo3, HII33, dapmakoTeparmis, OioxiMidHi
MapkepH, inTepierkin-8 (1JI 8).
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