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SUMMARY. Osteoarthritis (OA) leads to the degeneration of the articular cartilage, and as a cause of disability it
ranks first among the diseases of the musculoskeletal system. Currently, a number of researchers believe that OA can be
considered in the context of metabolic syndrome, one of the components of which is obesity. According to modern con-
cepts, muscle tissue is one of the most important human endocrine organs, since it produces a large amount of biologi-
cally active substances, hormones and special cytokines (myokines). The latter are cellular regulators of growth and
degradation, and support the function of muscle mitochondria. Thus, in the course and progression of OA in patients
with increased body weight and obesity, two endocrine-dependent organs "compete" — adipose and muscle tissues. In
this case, we should expect not a potentiation of their impact, but a new qualitative effect. And this result of the com-
bined course can be considered the formation of secondary osteoporosis.

The aim - to optimize the diagnosis of osteopenic conditions in young people with osteoarthritis occurring against
the background of overweight/obesity by determining the role of osteoprotegerin in the formation of complications.

Materials and Methods. The research included the evaluation of osteoprotegerin values in 75 people with osteo-
arthritis (OA) proceeding against the background of obesity (main group), and 50 patients with isolated OA (comparison
group). The control group consisted of 37 apparently healthy individuals. The diagnosis of OA was established based on
the order of the Ministry of Health of Ukraine dated 10/12/2006 "On the provision of medical care to patients with os-
teoarthritis", the unified diagnostic criteria of the Association of Rheumatologists of Ukraine (2004) and the criteria of
the American College of Rheumatology. The presence and severity of obesity was assessed according to the criteria of
the International Diabetes Federation (IDF, 2005) based on the calculation of the body mass index (BMI) according to the
Quetelet index.

Results. When calculating the content of osteoprotegerin (OCG) it was found that in both examined groups this
value exceeded the control values: 1.9 times in patients of the main group and 1.4 times in the comparison group. When
the BMI changes in all groups of subjects, there was a significant increase in the OCG relative to control indicators. It was
also found that the development and course of osteoarthritis in patients with overweight or obesity occurs against the
background of increased serum osteoprotegerin.

Conclusions. The course of osteoarthritis is accompanied by a significant increase of serum osteprotegerin, the
level of which increases with increasing body weight. Serum osteoprotegerin indicator correlates with the radiological
stage of the disease and has a maximum value at third stage of the disease. The presence of OA in obese patients is an
unfavorable background for the formation of osteoporotic conditions, one of the mechanisms of which is an increase in
serum osteprotegerin, a glycoprotein with an apoptotic effect at the level of osteoclasts.

KEY WORDS: osteoprotegerin; bone metabolism; osteoarthritis; obesity.

Introduction. Recent scientific studies have re-
vealed that adipose tissue plays an important part of
the endocrine system. The reason for this statement
was the discovery the fact that highly active adipose
tissue cells (adipocytes) produce a number of hor-
mones (adipokines) and hormone-like substances,
mediators, cytokines, chemokines, which act at the lo-
cal and systemic level, that are para- and endocrine
affects [1]. The list of adipokines produced in adipose
tissue is very significant (more than 50) and includes
the following hormone-like substances: leptin, adipo-
nectin, resistin, tumor necrosis factor-a (TNF-a), inter-
leukin-6 (IL-6), visfatin, apelin, omentin, vaspin, reti-
nol-binding protein-4 (RSP-4) and other factors, in-
cluding lipoprotein lipase, apolipoprotein E, comple-
ment Factors, tissue factor, plasminogen activator in-
hibitor-1 (IAP-1), proteins of the renin-angiotensin
system. In addition, adipocytes express chemokines
such as MCP-1 and RANTES [2]. In addition, adipose

tissue is the main peripheral source of aromatase,
whichisinvolved in estrogen synthesis [3]. Adipokines
have a variety of biological effects and affect the se-
verity of processes in many organs directly or through
neuroendocrine mechanisms, interacting with pitu-
itary hormones, insulin, catecholamines [4, 5]. They
play a role in the relationship between obesity and
comorbidities [6, 7].

One of the nosological forms where adipose tis-
sue has a pathogenetic role in the onset and progres-
sion of the disease is osteoarthritis (OA). Osteoarthri-
tis is a socially significant pathology of the internal
disease, which is associated with both its high preva-
lence and disability of patients in the early stages.
Currently, a number of researchers believe that OA
can be considered in the context of metabolic syn-
drome, components of which - obesity and insulin re-
sistance/diabetes, act as predictors of the pathologi-
cal process in the joints [8, 9].
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Osteoarthritis is registered in every fifth inha-
bitant of the planet. Its occurrence can be observed
at any age: in persons over 50 years of age it occurs
in 50 % of cases; and after 70 years —in 80-90 %. The
incidence of OA in Ukraine is about 607.3 and the
prevalence is 3172.6 per 100 thousand population.
Thus, the total number of patients in the country ex-
ceeds 1,203,000 people and there is a tendency to
increase it [10, 11].

Active inflammatory process in OA is associated
with the involvement in the pathology of derivatives
of the joints: ligaments, muscles, bags and other
components. Moreover, according to modern ideas,
muscle tissue also acts as one of the most important
endocrine organs of man, as it produces a large num-
ber of biologically active substances, hormones and
special cytokines (myokines). The latter are cellular
regulators of growth and degradation, supporting
the function of muscle mitochondria [12].

Thus, in the course and progression of OA in pa-
tients with overweight and obesity "compete" two
endocrine-dependent organs — adipose and muscle
tissue. It is not expected to summarize their effects,
but a new qualitative result. And this result of the
combined course can be considered the formation
of secondary osteoporosis.

Objective. Optimization of the diagnosis of os-
teopenic conditions in young people with osteoar-
thritis, occurring on the background of overweight/
obesity by determining the role of osteoprotegerin
in the formation of complications.

Materials and Methods. The study involved 75
young patients (mean age in the group - 30.92%
0.55 years) with established in the previous stages of
observation osteoarthritis. The formation and course
of the disease occurred against the background of
overweight or obesity (the main group). To confirm
the role of adipose tissue in the progression of the
nosology, 50 patients with isolated OA (comparison
group) of the same age (30.95+0.55) years were exa-
mined. Control parameters were obtained during a
survey of 37 healthy individuals of the same age
(30.95+0.55) years and sex.

Before starting the study, all patients signed an
informed consent recommended by the ethical com-
mittees for biomedical research of Ukrainian health
legislation, the Declaration of Helsinki 2000 and the

European Society Directive 86/609 on human partici-
pation in biomedical research.

Exclusion criteria were: concomitant digestive
pathology, cardiovascular and respiratory diseases,
endocrine pathology (diabetes, thyroid disease), sys-
temic connective tissue diseases, kidney disease,
cancer, mental disorders, pregnancy.

The diagnosis of OA was confirmed by a compre-
hensive assessment of patients’ complaints, history,
objective and instrumental examination (X-ray exami-
nation of the affected joints) in accordance with
"Protocols for the management of patients with os-
teoarthritis."

The diagnosis of obesity was established taking
into account the recommendations and classification
criteria of the WHO (1997); the severity of obesity
was assessed according to the criteria of the Interna-
tional Diabetes Federation (IDF, 2005) with the calcu-
lation of body mass index (BMI) according to the Que-
telet index: BMI = body weight (kg) / growth (m?).

Osteoprotegerin (pg/ml) (bone glycoprotein)
was examined in fasting serum by enzyme-linked im-
munosorbent assay (ELISA) using FineTest EH0247
reagents, China.

The prevalence of osteoporotic conditions was
assessed during dual-energy X-ray absorptiometry
(DEXA) [13], HOLOGIC Explorer QDR W Series Bone
Densitometer (USA).

Statistical processing of the results was perfor-
med by the method of variation statistics using the
licensed software Statistica 10.0 and Excel 2010.

Results and Discussion. When assessing BMl in
the main group of individuals, it was found that over-
weight was registered in 29 % of cases (22 patients);
first stage obesity —in 31 patients (42 %) and second
stage obesity —in 22 people (29 %).

Taking into account the duration of the anamne-
sis of the disease, patients with OA were divided
into 3 groups (Table 1).

The radiological stage of the disease was deter-
mined based on the classification of J.H. Kellgren
and J. S. Lawrence. So, in the main group of patients
first radiological stage was found in 21 cases (28 %);
second stage was registered in 38 patients (51 %)
and third stage - in 16 (21 %). In the comparison
group, these changes corresponded to: 9 (18 %), 34
(68 %) and 7 (14 %) cases.

Table 1. Distribution of patients with osteoarthritis based on the duration of the anamnesis

Comparison group (n=50) Main group (n=75)
Patients examined (n=125)
Absolute value % Absolute value %
Duration of Up to 5 years, (n=81) 32 64 49 65
osteoarthritis | 6-10 years,(n=35) 13 26 22 29
history More than 10 years, (n=9) 5 10 4 6
Total, (h=125) 50 100 75 100
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X-ray densitometric examination (DEXA) reveal-
ed the following changes in bone tissue: osteopenia
was registered in 11 patients (15 %) of the main group
and 8 patients (16 %) of the comparison group. Mani-
festations of osteoporosis were diagnosed in 18
(24 %) and 5 (10 %) patients, respectively.

When calculating the content of osteoprotegerin
(OPG), the indicator of bone resorption, it was found
that in both examined groups this value exceeded the
control values: 1.9 times in patients of the main group
and 1.4 times in the comparison group (Table 2).

Thus, the content of OPG in the main group of
individuals exceeded the control indicators and a

similar indicator in patients with isolated OA. There
is an assumption that the state of bone tissue is
largely determined by the local ratio of OPG to the
receptor activator of nuclear factor kappa B (RANK)
RANKL/OPG [14]. Therefore, a significant increase in
this indicator both in patients with OA and in combi-
nation with obesity can be regarded as a risk factor
for the formation of osteopenic conditions. The con-
tent of OPG was studied taking into account gender
features: this indicator in men was 122.3+3.5 pg/m|,
in women—127+6.4 pg/ml. In addition, we studied of
the OPG content taking into account the BMI (ta-
ble 3).

Table 2. The level of osteoprotegerin (pg/ml) in patients with osteoarthritis and its comorbidity with obesity

Groups of subjects

The content of OPG pg/ml

Control 65.64+0.64
Main 124.03+3.2*
Comparison 92.29%1.68*»

Note: p <0.001 * — compared with the control group; p <0.001 ~ — compared with the main group.

Table 3. The content of osteoprotegerin (pg/ml) in the serum of patients with OA and obesity

BMI Contents OPG
Overweight (n=22) 111.4+1.45%
Obesity of the first degree (n=31) 110.58+2.41*
Obesity of the second degree (n=22) 155.61+6.54*~"
Control (n=37) 65.64+0.64

Note: p <0.001 * - relative to the control group; p <0.001 - relative to the group of patients with OA and overweight; p <0.001 "~ for a

group of patients with OA and obesity of the first degree.

Thus, against the background of changes the
BMI in all groups of subjects there was a significant
increase in OPG in comparison to control indicators,
but the differences between this indicator in per-
sons with overweight and obesity first stage have

not detected. This result is probably due to the pro-
tective effect of the initial stages of BMI changes on
bone tissue.

We studied the OPG value, taking into account
the radiological stage of the disease (table 4).

Table 4. The serum OPG level value in the examined patients, taking into account the radiological stage of the disease

X-ray stage of OA

Serum osteoprotegerin, pg/ml

I(n=21) 110.0142.71 *
Il (n=38) 116.78+3.27*
Il (n=16) 159.65+7.27

Note: p <0.05 * —in relation to the group of patients with OA with Il radiological stage.

Thus, the onset and course of osteoarthritis in
patients with overweight or obesity occurs against
the background of increased serum osteoproteger-
in, which can be considered as a marker of the forma-
tion of osteopenic conditions.

Conclusions. The course of osteoarthritis is ac-
companied by a significant increase in the content of
osteoprotegerin in the serum, the level of which has
a direct correlation with BMI.

Serum osteoprotegerin level correlates with the
radiological stage of joint damage and it is maximal
in the third stage of the disease.

The presence of osteoarthritis in obese pa-
tients is an unfavorable factor in the formation of
osteoporotic conditions, one of the mechanisms of
which is an increase in serum osteoprotegerin — a
glycoprotein with apoptotic action at the level of
osteoclasts.
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POJ1b OCTEOMNPOTEFEPMHY B METABOJ1I3MI KICTKOBOI TKAHWUHN Y XBOPUX
13 OCTEOAPTPUTOM | OKUPIHHAM

©J1. M. Naciewsini, A. M. JlitBuHOBa3, K. A. AlineHko, A. b. AHapyLwia,
C. B. IBaHueHKo, O. B. Nlono3y6oBa

Xapkiscbkul HauioHanbHuUl medu4yHul yHisepcumem

PE3KOME. OcteoapTpuT (OA) Nnpn3BoAMTb A0 AereHepaLii cyr/1oboBoro XpaLLa, i, Sk NpMYMHa iHBani4HOCTI, Nocifae
neplie Micue cepej 3aXxBOplOBaHb KiCTKOBO-M'A30BOI cMcTeMU. Ha cborogHi psa AocnigHukiB BBaxae, wo OA MOXHaA
po3rNAAaTN B KOHTEKCTI METaboNiYHOrO CMHAPOMY, OJHIED i3 CKI1AA0BMX AKOIO € OXMPIHHA. 3rigHO 3 Cy4acHMMM yaB-
JNIEHHAIMW, M'AA30Ba TKaHWHA TakoX € OAHWUM i3 HaWbiNbLL 3HAYYLLMX EHAOKPUHHMX OPraHiB JIIOAMHM, OCKiNIbKK BUPObHAsiE
BEJINKY Ki/lbKiCTb 6i0/1I0MNYHO aKTUBHMX PEYOBMH, FOPMOHOIAIB Ta 0COH6AMBI UMTOKIHN (MiOKiHM). OCTaHHI € KAITUHHUMMN
perynatopamMu pocTy Ta po3snagy, NiATPMMYITb GYHKLiK0 M'A30BMX MITOXOHAPIN. TakKMM YMHOM, y nepebisi Ta nporpecy-
BaHHi OA y XBOpMX i3 NiABMLLEHOK MACOH0 Tisla Ta OXKMPIHHAM «KOHKYPYIOTb» ABa €HAOKPUHHO-3aJ1€XKHNX OPTraHn — XN-
poBa Ta M'A30Ba TKaHMHW. MpKn LbOMY CJlif, 04iKyBaTK He MiACyMyBaHHS iX edekTiB, @ HOBOro AKICHOro pesysbTaTy. | Ta-
KMM pe3ynbTaToOM NO€EAHAHOro nepebiry MoXKHa BBaXKaTv GOPMyBaHHSI BTOPMHHOIO OCTEONOPO3Y.

MeTa - onTMMi3aLia AiarHOCTUKM OCTEONEHIYHMX CTaHIB Y 0cib Mo104oro Biky 3 0CTE0apTPUTOM, Lo nepebirae Ha
TANi NiABMLLEHOT MacK TiNa/oXNPiHHSA, WWISXOM BU3HAaYeHHA poJli ocTeonpoTerepuHy y GopMyBaHHiI YCK1agHEHb.

Marepian i MeTogu. [1o po60oTr 6yn0 33a51y4eHo 75 xBOpuX i3 ocTeoapTpntToM (OA), sknin nepebiras Ha TAi OKMPiHHA
(ocHoBHa rpyna). Y 50 nauieHTiB ypaxkeHHs cyrn1o6iB cnoctepiranv npv 36epexxeHoMy iHAEeKCI MacK Tisla B MeXax HOpM#
(rpyna nopiBHAHHSA) Ta 37 NPaKTMYHO 340POBMX OCi6, AKI YBINLWAN A0 KOHTPOILHOI rpynn. Yci rpynu obcTexeHmx 6yan
penpe3eHTaTUBHI 33 BikoM Ta cTaTTo. [liarHo3 OA BCTaHOBJIOBaIM Ha NifcTaBi Hakaszy MO3 Ykpainm Big 12.10.2006 poky
«Mpo HagaHHA Meau4YHOI AOMOMOIM XBOPMM i3 OCTE0apTPO30M», YHibIKOBAHMX AiarHOCTUYHUX KpuTepiiB Acouiauii
peBMaTosoriB YkpaiHn (2004) Ta kputepiiB AMepUKaHCbKOT Koserii peBMaTo10riB. HaABHICTb Ta TAXKICTb OXMPiHHA
OLiHIOBaNM 3rigHO 3 KpuTepiamm International Diabetes Federation (IDF, 2005) Ha nigcTaBi po3paxyHKy iHAEKCY Macu
Tina (IMT) 3a dopmysioto KeTre.

Pe3ynbTaTu. MNpu nigpaxyHky BMicTy octeonpoTterepuHy (OMNM) BCTaHOBAEHO, o B 060X 06CTeXeHMX rpynax us
BEJINYMHA NepeBuLLYyBasia KOHTPOJIbHI 3HAYEHHS: B 1,9 pa3a y XBOPUX OCHOBHOI rpynu i B 1,4 pa3a B rpyni NopiBHAHHS.
Mpw 3MiHi IMT y BCiX rpynax 06cTexxeHnx 3a3Ha4YeHo AocToBipHe niaBuLeHHs ONMT Wo40 NOKa3HMKIB KOHTPOJIH0. TakoX
BUABWJIN, LLLO PO3BMTOK Ta Nepebir ocTeoapTpUTy y XBOPUX i3 MiABULLEHOD MACOto Tisla 360 0XXMPIiHHAM BigbYBa€ETLCA Ha
TAi NiABMLLEHHS OCTENPOTEreprHY CMPOBATKM KPOBI.

BuCHOBKM. MNepebir ocTe0apTpUTy CynpoBOAXKYETLCA AOCTOBIPHUM 36ibLUEHHAM BMICTY OCTEONPOTErepuHy y cu-
pOBaTLi KPOBI, piBeHb AKOrO Le 6i/iblie 3poCTac i3 36i/blLUeHHAM MacK Tisla. PiBeHb 0CTeonpoTerepmnHy CMpoBaTKN KPOBI
KOPEJIHOE 3 PEHTIEHOJIOTIYHOK CTAZIEHD 3aXBOPHOBAHHA Ta MA€E MakCMMaslbHe 3HAYEHHA NPW TPETIM CTaii 3aXBOPIOBaH-
HS1. HaaBHicTb OA y XBOPUX i3 OXKMPiIHHAM € HECNPpUATANBUM GOHOM A1 GOPMYBAHHSA OCTEONOPOTUYHNX CTaHIB, O4HUM
i3 MexaHi3MiB AKoro € 36i/ibLLIeHHS OCTENPOTErepuUHY CMPOBATKM KPOBI — MiKOMpOTeiHY 3 anonTUYHOO Ai€l0 Ha pPiBHI O0C-
TeoKNacTiB.

KJIFOYOBI CJIOBA: ocTeonpoTerepuH; Metabosiam KicTKOBOT TKaHNHW; OCTE0APTUT; OXKMPIHHS.
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