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Abstract: musculoskeletal disorders are an extremely common pathology. They are the most com-
mon cause of chronic pain and disability: every minute, more than 30% of adults suffer from joint
pain or limited physical activity. These diseases significantly affect the psychosocial status of pa-
tients, their families, and caregivers. The course of joint diseases leads to loss of mobility, social
autonomy, such patients have higher rates of hospitalization and mortality. That is, the quality of life
significantly deteriorates, and the financial costs of health care for patients and society increase. It is
proved that one of the predictors of arthrosis is overweight. In the pathogenesis of osteoarthritis and
obesity, proinflammatory cytokines play an important role, the excess synthesis of which leads to the
progression and chronicity of the process. Therefore, the aim of our study was to determine the de-
pendence of interleukin-18 activity in patients with osteoarthritis, which occurs on the background of
obesity and without it. The study presents the study of interleukin-18 in 75 people with osteoarthritis
(OA), which occurred on the background of obesity (main group), and 50 patients with isolated OA
(comparison group). The control group consisted of 37 healthy individuals. The diagnosis of OA was
established based on the order of the Ministry of Health of Ukraine of 12.10.2006 “On medical care
for patients with osteoarthritis”, unified diagnostic criteria of the Association of Rheumatologists
of Ukraine (2004), and the criteria of the American College of Rheumatologists. The presence and
severity of obesity were assessed according to the criteria of the International Diabetes Federation
(IDF, 2005) based on the calculation of body mass index (BMI) according to the Kettle formula. When
determining the level of IL-18 in the main group, it was found that the content of this cytokine was
almost two times higher than the reference values (p <0.05). In the comparison group, the activity of
IL-18 increased 1.6 times (p <0.05). Comparison of the content of IL-18 between the study groups
allowed us to determine its increase in the presence of obesity by almost 1.2 times. The increase in IL-
18 content depended on the radiological stage of joint damage: the maximum value was recorded in
patients of the main group with stage 2 symptoms. Apparently, such results are a consequence of the
predominance of the inflammatory reaction in the progression of the pathology due to the comprehen-
sive involvement of extra-articular components (ligaments, tendons, bags, etc.). Slightly lower levels
of IL-18 in stage 1 OA are likely to be due to the involvement of a limited portion of joint tissue, while
the 3rd radiological stage is characterized by a predominance of dystrophic processes. In patients
with osteoarthritis, an increase in the content of IL-18 in the serum is determined, which is associ-
ated with the development of the inflammatory process in the components of the joint. The content
of IL-18 has a direct correlation with overweight / obesity and the radiological stage of the process
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in the joints. Increased proinflammatory cytokine IL-18, which is a component of the immune system
and simultaneously synthesized by adipocytes of adipose tissue, can be considered a factor that will
contribute to the preservation of chronic pain and progression of the pathology. Dynamic control of

IL-18 activity should be used as an indicator of the effectiveness of therapy.

Key words: osteoarthritis, obesity, interleukin-18, overweight, body mass index.

Introduction

Cytokines are considered endogenous immu-
nomodulators: they have a universal significance
in the regulation of all organ systems. Compared
to exogenous modulators (chemical, bacterial, or
plant origin), cytocins effect through specific re-
ceptors and are natural regulators of the functional
activity of different cell types. Interleukin-18 (IL
- 18) in a number of monoregulatory mediators
have a special place due to its key position among
other cytokines involved in the formation of con-
genital and acquired immune response Rex, D.,
Agarwal, N., Prasad, T., Kandasamy, R.K., Sub-
bannayya, Y., & Pinto, S. M. (2020), Min, H.K.,
Kim, S., Lee, J. Y., Kim, K. W,, Lee, S. H., &
Kim, H. R. (2021).

Almost 20 years later, the main properties of
this cytokine were determined. Thus, it was found
that IL-18 stimulates the production of IFN-y,
GM-CSF, IL-1, IL-2, adhesion molecules and
apoptosis factors Fas / FasL. At the same time,
IL-18 is involved in the activation of cytotoxic
T lymphocytes, NK cells, macrophages, dendritic
cells and promotes the formation of an effective
anti-infective and antitumor immune response.
IL-18 is able to activate cellular immunity, which
allows us to consider it a potential inducer of
protective immunity in cancer and infectious
processes (viral and bacterial) Mansoori, M. N.,
Shukla, P., Kakaji, M., Tyagi, A. M., Srivas-
tava, K., Shukla, M., Dixit, M., Kureel, J., Gup-
ta, S., & Singh, D. (2016), Min, H.K., Won,J. Y.,
Kim,B.M., Lee, K. A., Lee, S. J., Lee,S.H.,
Kim,H.R., & Kim, K. W. (2020).

IL-18, originally identified as an IFN-y-in-
ducing factor, also stimulates both congenital
and adaptive lymphocyte-mediated respons-
es (Thl and Th2), increasing NK cell activity
and apoptosis (Bhaumik, S., & Basu, R., 2017).
In general, it should be noted that due to the
presence of various directions of action of this
cytokine, it is involved not only in the body’s

protective reactions but also in the pathogenesis
of many diseases accompanied by chronic in-
flammation, autoimmune component, and tissue
destruction. It has been proved that the excess
of IL-18 in vitro can stimulate the expression of
adhesion molecules (ICAM-1 and VCAM), i.e.
it is involved in the infiltration of tissue by im-
munocompetent cells (Jung, Y. K., Kang, Y. M.,
& Han, S., 2019).

However, because IL-18, like many other im-
munoregulatory cytokines, is pleiotropic, its bi-
ological effects may, in some cases, be undesir-
able or unpredictable Fields, J. K., Giinther, S.,
& Sundberg, E. J. (2019). For example, in the
literature, there are ambiguous data on the ability
of IL-18 to stimulate Tx1 or Tx2 type; the use
of recombinant IL-18 in infectious or oncological
processes, leads to increased production of proin-
flammatory cytokines and adhesion molecules,
which along with the stimulatory effect on the for-
mation of a protective immune response can have
negative consequences, as this protein can cause
inflammation or metastasis Gracie,J.A., Fors-
ey,R.J., Chan, W. L., & Mclnnes, 1. B. (1999).

In general, it should be noted that due to the
presence of such diverse activity in this cytokine,
it is involved in the pathogenesis of many diseases.

Thus, the ability of IL-18 to stimulate the ac-
tivity of IL-1, one of the sites of formation of
which are adipocytes, may serve to determine
its receipt in obese patients Gracie, J. A., Fors-
ey,R.J., Chan, W. L., & Mclnnes, 1. B. (1999).

Aim

These theses were the basis for a study aimed
at establishing the clinical and prognostic value
of interleukin-18 activity in patients with osteo-
arthritis, which occurs against the background of
obesity.

Materials and methods

The study involved 75 patients with osteoar-
thritis with overweight or obesity (main group)
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and 50 patients with isolated OA (comparison
group). The study groups were identical in age,
sex, and history of OA. Thus, the average age of
patients in the main group was (30.92 £ 0.546)
years, among them were 48 (64%) men and 27
(36%) women; in the comparison group - (30.95
+ 0.545) years, including 32 (64%) men and 18
(36%) women. Thus, the groups were compara-
ble in age and gender.

All the patients involved in the study signed
a voluntary consent to participate in the study
in accordance with the provisions of the Helsen
Declaration (2000) and European Society Direc-
tive 86/609 on human participation in biomedical
research.

The diagnosis of OA was established follow-
ing the order of the Ministry of Health of Ukraine
of 12.10.2006 “On medical care for patients
with osteoarthritis”, unified diagnostic criteria of
the Association of Rheumatologists of Ukraine
(2004) and the criteria of the American College of
Rheumatologists Hochberg, M. C., Altman,R.D.,
April, K. T., & Tugwell, P., (2012). Stages of OA
were determined taking into account changes
in radiographs of joints according to the classi-
fication of H. Kellgren and RS Lawrence Kell-
gren,J.H., & Lawrence, J. S. (1957).

The presence and severity of obesity were as-
sessed according to the criteria of the Internation-
al Diabetes Federation (IDF , 2005) based on the
calculation of body mass index (BMI) according
to the Kettle formula: BMI = body weight (kg)/
height (m?) Hochberg, M. C., Altman, R. D.,
April, K. T., & Tugwell, P., (2012).

The activity of IL-18 (pg / ml) was determined
in fasting serum by enzyme-linked immunosor-
bent assay (ELISA) - sets of reagents VectorBEST
A-8870, China.

Statistical analysis was performed using the
software package “Statistica 10.0” and Excel
2010. To quantify the characteristics , the results
were provided in the form of medians (Me) with
quarter quartile interval [ Q25 %; Q75%], tak-
ing into account the lack of normal distribution.
Quantitative and order changes were compared
using the Mann-Whitney test. In all procedures
of statistical analysis, the level of significance
and p were taken to be equal to or less than 0.05
(p<0.05).

ISSN 1996-353X
ISSN 2311-6951

Results and discussion

According to the localization of joint damage,
patients with OA and obesity were distributed as
follows: involvement in the disease of the knee
joints (gonarthrosis) was observed in 30 people
(40%); moreover, unilateral lesions were found
in 10 cases. OA of the hip joints (coxarthrosis)
was registered in 12 patients (16%); unilateral
and bilateral joint damage occurred with the same
frequency - 6 patients. Combined lesions of the
knee and hip joints were observed in 25 patients
(33%). Simultaneous involvement in the pathol-
ogy of large and small joints was determined in 8
people (11%).

Among patients in the comparison group, the
“joint” distribution corresponded to the follow-
ing: 34 people (68%) were diagnosed with go-
narthrosis (unilateral lesions were found in 26
people), 10 patients (20%) - coxarthrosis (unilat-
eral lesions - 7 patients). Combined lesions of the
knee and hip joints were observed in 4 patients
(8%); additional involvement in the process of
small joints was recorded in 2 people (4%).

According to the duration of the disease, pa-
tients of the main group were divided into 4 sub-
groups (table 1).

Table 1. Distribution of the studied patients with
OA according to the anamnesis

Duration of Examined patients
anamnesis with Main Comparison
OA (years) group group
up to 3 28 (37,4%) 20 (40 %)
4-6 30 (40 %) 19 (38%)
7-10 13 (17,3 %) 6 (12 %)
More than 10 4 (5,3 %) 5 (10 %)

According to the Kettle index, the largest number
of patients had grade I obesity (BMI - 30-34.9
kg / m %) and 22 people were in the groups with
increased body weight (BMI - 25-29.9 kg / m ?)
and obesity II degree (BMI - 35-39.9 kg / m ?).

According to the changes in radiographs and
the classification of H. Kellgren and RS Law-
rence, patients with OA and obesity were divided
into 3 groups (table 2).

In the comparison group, the radiological stage
of osteoarthritis corresponded to the following:
I st. determined in 9 cases (18%), II st. - in 34
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Table 2. Distribution of patients in the main group with osteoarthritis by radiological stages and
body mass index

Distribution of patients by BMI
Examined patients (n = 75) O\(/relg;l)gh Stag(e;llzg ‘;))e Sy Stag?nlizozb)esny
Abs. % Abs. % Abs. %
Radiological I (n=21) 5 23,8 13 61,9 3 14,3
stages of II (n=38) 17 44,7 18 47,4 3 7,9
osteoarthritis 11 (n=16) - - - - 16 100

(68%) and III st. - in 7 (14%). Patients with stage
IV radiological OA were not involved.

In order to obtain control indicators, a group
of 37 healthy individuals of the same age (30.95
+ (0.545 years), sex (24 (64.9%) men and 13
(35.1%) women) and normal BMI.

When determining the level of IL-18 in the
main group, it was found that the content of this
cytokine was almost two times higher (99.46 +
1.8 pg/ ml) than in the control group (53.23 + 1.4

Table 3. The content of proinflammatory
cytokine IL- 18 in the serum of patients with OA

depending on BMI
BMI The content of IL-18
(pg /ml)
Control group (n=37) 53,23+ 1,4
Overweight (n=22) 99,95+2,8 *”
Stage I obesity (n=31) 94,82 +2,4 *
Stage II obesity (n=22) 105,49 £4,1 *

Note: p <0.001 * - relative to the control group;
p <0.05 - for a group of patients with stage II obesity.

pg / ml)), p <0.05. In the comparison group, the
activity of IL-18 also significantly exceeded the
control index (86.53 = 1.86 pg / ml, p <0.05), but
was lower than in the main group of patients. At
the same time, when determining the level of IL-
18, taking into account the stage of obesity, the
following results were obtained (table 3).

We can assume that with overweigh, an in-
crease of IL-18 may be the result of stressful ef-
fects of fat cells on periarticular tissues. Appar-
ently, in the 1st stage of obesity, there is a relative
control of this process, which inhibits the activity
of IL-18 compared to people with overweight;
while in the 2st obesity begins a powerful syn-
thesis of this cytokine by adipocytes, as well as
active involvement in the process of periarticular
tissues.

We analyzed and proved the dependence of
IL-18 activity on the degree of cartilage degrada-
tion (table 4).

In our opinion, the probable increase in IL-18
in patients with stage 2 radiological OA is the
result of the predominance of inflammatory re-

Table 4. The content of IL-18 (pg / ml) depending on the radiological stage of osteoarthritis in
overweight and obese patients

Radiological L
Control group (n=37) |  stages of . _ Stage I obesity Stage II obesity
osteoarthritis | OVerweigh (n=22) (n=31) (n=22)
I 89,95+4,97 (A) 90,66+3,7 (B) 91,86+3,02 (C)
53,23 + 1,4 (K) 1l 102,89+3,04 (D) 97,83+3,08 (E) 144,33+5,48 (F)
11 - - 102,77+3,05* G)

Notes:A,B,C,D,E,F,G,K - are marked and the groups are presented in table 4.
p <0.05 - probability of differences and is statistically significant between groups .
p A, G <0,05 - probability of difference between groups of patients with osteoarthritis and overweight and osteoar-

thritis and stage II obesity;

pK, A <0.05 - the probability of the difference between the control group and the group of patients with osteoarthritis

and overweight.
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actions due to the participation of extra-articular
tissues (ligaments, tendons, bags, etc.) in inflam-
matory processes, in contrast to stage 1, where
the processes of inflammation of these tissues
are somewhat limited. At the same time, the 3rd
radiological stage is characterized by a predomi-
nance of dystrophic processes.

Thus, the course of OA is accompanied by an
increase in the content of IL-18 relative to nor-
mal, which confirms the presence of an active in-
flammatory process and is natural, both in terms
of inflammation in periarticular tissues and the
overall involvement of the immune system in this
process. At the same time, in patients of the main
group, the activity of this cytokine was more
pronounced, which is the result of its additional
synthesis by adipocytes of adipose tissue. The ac-
cumulation in the serum of IL-18 in patients with
OA with altered BMI can be considered as a neg-
ative factor in immune disorders, which contrib-
utes to disease progression and its chronicity due
to the involvement of periarticular tissues with a
chronic inflammatory response due to the con-
stant synthesis of this cytokine by adipose tissue.

Conclusions

In patients with osteoarthritis, there is an in-
crease in the activity of interleukin-18 as a result
of the participation of the proinflammatory part
of the immune system in the systemic response.

ISSN 1996-353X
ISSN 2311-6951

The development of osteoarthritis on the back-
ground of obesity is accompanied by a probable
increase in IL-18 both in relation to the control
and the comparison group, which may be due to
the active participation of adipocytes in its syn-
thesis.

The activity of IL-18 in patients with osteo-
arthritis depends on the stage of obesity and the
degree of radiological changes in cartilage: it was
maximum at the 2 st. of the specified parameters.

The dynamics of the content of IL-18 can be
used as a control during long-term monitoring of
osteoarthritis.
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Posib iHTepuieiikiny 18 B mepediry i mporpecyBaHHi 0CTE€0aPTPUTY
B XBOPHX 3 OKUPIHHAM

JlirTBMHOBa AHAacTacifa

Kadenpa 3aranbHo1 TpakTUKH - CIMEMHOT METUITMHN Ta BHYTPIIIHIX XBOPOO, XapKiBChKUN
HaI[lOHAJIBHUI MEMYHUH yHIBepcUTET, XapKiB, YKpaiHa
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AHOTAaIifA: 3aXBOPIOBAaHHS OIIOPHO-PYXOBOTO anapary € HaJ3BHYailHO MOIIUPEHOI0 NaTOoJIOrI€0.
Bonu € Haii0iIbII YaCTOI0 MPUYMHOIO XPOHIYHOTO OO0 Ta iHBaMigHOCTI: moMuTi monan 30% mo-
POCIHX JIIOICH MOTEPHAIOTh BiJl OO0 B cyrmo0ax abo oOMeXeHHs pyX0oBOi akTUBHOCTI. [{aHi 3aXBo-
PIOBaHHS CYTT€BO BIUIMBAIOTH HA TICHXOCOIIATbHHUI CTAaTyC MAIiEHTIB, iX pOIMH Ta 0ci0, sKi 3a1i-
CHIOIOTH Joryisiz. [lepeOir 3axBopioBaHb CyrI00iB MPHU3BOIAUTH A0 BTPATU PYXJIHUBOCTI, COLIATBHOT
ABTOHOMHOCTI; TaKi XBOpI MarTh OLIBII BHCOKI MOKAa3HUKM rocmiTamizamii i cmeptHocTi. ToOTo,
3HAYHO MOTIPIIYETHCS SAKICTb KUTTA, 301IbIIYIOThCS (PIHAHCOBI BUTPATH HA OXOPOHY 30POB) S 3 OOKY
SIK TIAIIEATA, TaK 1 CyCIIbCTBA. JlOBEICHO, 110 OMHHUM i3 TIPEAUKTOPIB (hOpMyBaHHS apTPO3iB € HAI-
JIMIITKOBA Maca Tita. B maToreHesi octeapTpo3a Ta OKUPIHHS BXKIIMBY POJIb HA0YBalOTh MTpo3anaibHi
LUTOKIHYU, HA/UTMIIOK CHHTE3Y SKUX MPU3BOAUTH JI0 MPOTpecyBaHHS Ta XpoHizalii npouecy. Tomy,
METOIO HAIIIOTO JTOCIIKEHHsT OyII0 BU3HAYCHHS 3aJIS)KHOCTI aKTUBHOCTI iHTEpIelKiHy-18 y xBopux
Ha OCTEOAPTPHT, IO Mepedirae Ha i1 OXKUPIHHSA Ta 6€3 Hboro. B poO0TI mpecTaBieHo 10 CiiHKeHHS
iHTeprnelikiny-18 y 75 ocib 3 ocreoaprputom (OA), 1110 nepediraB Ha Ti1i 0KUPiHHS (OCHOBHA Tpyna),
ta 50 mauieHTiB Ha 130ap0BaHui OA (rpyna nopiBHaHHA). KoHTponbHY rpyity ckiiano 37 npakTUYHO
3nopoBux oci0. JliarHo3 OA BcTaHOBIIOBaIM criuparounch Ha Hakaz MO3 VYkpainu Bix 12.10.2006
poky «IIpo HamaHHS MEIUYHOI JOMIOMOTH XBOPHM 13 OCTE0apTPO30M», YHI(pIKOBAaHHX AiarHOCTHY-
HUX KpuTepiiB Acouiauii peBmarosoriB Ykpainu (2004) ta kpurepiiB AMepHUKaHCHKOI KOJIerii peBMa-
TOJIOT1B. HasiBHICTh Ta TSOKKICTh OKMUPIHHS OIIHIOBAJIM 3T1THO 3 KpuTepismu International Diabetes
Federation (IDF, 2005) na migcrasi po3paxyHky iHnekcy macu tina (IMT) 3a hopmynoro Ketne. [Tpu
BU3Ha4yeHHI1 piBHIO 1JI-18 y 0ci0 ocHOBHOI rpynu Oyl0 BCTAHOBJIEHO, 110 BMICT JAHOTO HUTOKIHY
Maiixe y 2 pasu niepeBuiyBaB pedepertHi 3HaueHHs (p<0,05). B rpyni nopiBHsSHHS akTUBHICTH 1J1I-
18 36inpmryBanaca y 1,6 paszi (p<0,05). ITopiBastaus Bmicty 1JI-18 Mix 1ocCipKyBaHUMU TpyaMu
JIO3BOJIMJIO BU3HAYUTH MOTO MIABUIIICHHS MPU HASIBHOCTI OKMPIHHS Maixke B 1,2 pa3u. 30UIbIICHHS
BMmicTy 1JI-18 3anekano BiJ peHTI€HOJOTIUHOI CTail ypa)XeHHs CyII00iB: MaKCUMajbHE 3HAYCHHS
peECTPYBAIIN Y XBOPUX OCHOBHOI IPYIH 3 2-10 CTAJi€I0 03HAaK. MalyTh, Taki pe3yIbTaTH € HACTI IKOM
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NepeBakaHHs 3aMalibHOI peakiii Ipy MporpecyBaHHI MaToJOri Yepe3 BcebiuyHe 3alydeHHs Io3a-
CYIIIOOOBHX CKJIAJ0BHX (3B’S30K, CYXOXHJIb, CyMOK TOIO). Jlekinpka MeHIn nokasHuku 1JI-18 npu
1-i cragii OA, WMOBIpHO, € pe3yJabTaTOM y4yacTi OOMEXEeHOT YaCTUHU TKaHUH CYIJI00iB; B TOH 4ac,
K JJ1s1 3-1 peHTTeHONOTIYHOI CTall € XapaKTepHUM TepeBakaHHS AUCTPOPIUHUX MPOIIECiB. Y XBO-
pHUX Ha OCTEOPAaTPUT BU3HAUYAETHCA 30UmbIIeHHS BMicTy 1JI-18 y cupoBariii KpoBi, 10 MOB’A3aHO 3
PO3BHUTKOM 3aIlaJIbHOTO MPOIIECY B KOMIIOHEHTaX cyrioba. Bmict IJI-18 mMae mpsimy kopensiiiiny 3a-
JICKHICTP 3 HAJUTMIIKOBOIO MACOIO TiJ1a/0KUPIHHAM Ta PEHTTCHOJIIOTIYHOIO CTAI€I0 TIPOLIECY Y CYIIIO-
0ax. 30UIbIIICHHS MPO3anajbHOTo UTOKIHY [JI-18, sKkuii € oMHUM 13 CKIIaJOBUX IMyHHOI CUCTEMH Ta
OTHOYACHO CHHTE3Y€ThCS QAIMOIMTaMH KUPOBOi TKAHWHU, MOKHA PO3IIIAATH B SIKOCTI (paKTopa, 1o
Oyne cupusaT 30epeKEHHIO XPOHIYHOTO OO0 Ta MPOTPECYBAaHHIO MATOJOT1i. JluHaMIYHUN KOHTPOJIb
akTuBHOCTI 1JI-18 HOIiIEHO BUKOPUCTOBYBATHU B SIKOCTI MOKa3HUKA €(PEKTUBHOCTI Teparmii.

KirouoBi c1i0Ba: octeoapTput, OKUPIHHS, iIHTEpIIeiiKiH-18, 3aiiBa Bara, iHIEKC MacH Tija.
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