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Pesrome. Ilenbro wuccnenoBanus SABJSJIOCh M3YYEHUE KIMHUYECKUX
npossienuit ocreoaptputa (OA) B coueranun ¢ MC (OAMC) u ux cBs3u C
COJIEp>)KaHMEM HEKOTOPBIX LIMTOKMHOB, OLIEHUBAIOIINX BBIPAKEHHOCTh CUCTEMHOTO
BOCHAJICHUS, W YPOBHEM IJIMIUJOB B CHIBOPOTKE MepUPEPUIECKOl KpPOBH.
O6cnenoBano 40 0ONBHBIX KEHIIUH C TOHAPTPO30M: 19 OOIBHBIX ONBITHOW IPYIIIIHI,
y kotopbix OA couerancs ¢ merabommueckum cungpomom (MC), 21 6ompHas OA
6e3 MC. Bce nanueHTsl OBLITH MOXKUIIOTO BO3pacTa ¢ M30BITOYHOM Maccoi Tena. B
nepBoil moArpyre O0NbHBIX a0COIIOTHOE OONBIIMHCTBO JIUL ObUIO C OKUPEHUEM,
TOTJla KaK BO BTOPOW MOATPYMIE Mpeodsananud OOJbHBIE C JIMIIHUM BECOM. Y
NAIMEHTOB OMNBITHOW MOJArPYIIIbl 3apETUCTPUPOBAHO CTATUCTUYECKH 3HAYUMOE
yBeJIM4YeHHEe o0beMa Taluh B CpaBHeHMH C OonmpHbIMH  0e3 MC.
[IponomxkurenbHocth TeueHus OA B o0eux TNOArpyIIax HE OTJIMYaIach.
YcraHoBieHo, 4To MeTabonudeckuil (heHoTun roHaprpoza — OA B couderaHue ¢
METa0OJIMYECKUM CHUHIPOMOM, OoTindaercs oT OonbHbIXx OA 6e3 MC OGombleit
BBIPDAKEHHOCTBIO OOJM, CHUXKEHHUEM YPOBHS TOBCEHEBHOW AaKTHUBHOCTH,
yBEIMYEHHEM OpeMeHu O0oJjie3HM U JApyrux cumntoMoB OA. DTH OCHOBHbBIE
OTJINYNTEIIbHBIE XAPAKTEPUCTUKHU ACCOLMHUPYIOTCS C HU3KUM YPOBHEM KauecTBa
KU3HU U KJIMHUYECKU 3HAUMMbBIMU MPU3HAKAMU Jieripeccuu. MeTaboauyeckuil TuI
TOHAPTPO3a XapaKTEPU3yeETCsl 00Jiee BBIPAXKEHHBIMU Ja0OPATOPHBIMU MPU3HAKAMU
CUCTEMHOT0 BSUIOTEKYIIIETO BOCIIAJICHUs B CpaBHEHUH ¢ nanrentamu 6e3 MC, o yem
CBUJETENBCTBYET yBenuueHue cojaepxxanuss CPb B Tpu pasza, noBbllLIEHHE YPOBHS
IL-6, IL-18 B cwBopotke IIK. [ToMmumo 3TOTO, Y OOJBHBIX ¢ METAOOIHMYECKUM
¢denotuniom OA BBISIBICHO TMSATHUKPATHOE YBEIMYEHHE YPOBHS ClielU(PUUEecKOro
T'YMOpPAJLHOTO MMMYHHOTO OTBeTa K KoyuiareHy Btoporo tuma (Col2Ab ) u
JUCIIUIIUAEMHUS — yBeIIMUEeHUE coepkanus xosectepuna JIITHIT u tpurnuuepunos,
IIPU COITOCTAaBMMOM ITOHMKEHHOM ypoBHe xonectepuHa JIIIBII. 3akmouaercs, 4ro
¢enotun OA B coueranun ¢ MC BepoSITHO OOYCJIOBJIEH NAaTOr€HETUYECKUM
cxonactBoM OA u MC (cuHTpoImusi), OCHOBY KOTOPOTO COCTaBJISIET XPOHUYECKOE

BsUIOTeKyIIee BocnanieHue. M3yuenue nmaroreneza OAMC ¢eHoTumna, pazpadoTka



HOBBIX MPUHLUIIOB TEpPANUU MOJUMOPOUIHOCTH, OJKHBI OCHOBBIBATHCS  Ha
MO/IX0/1aX, OPUEHTUPOBAHHBIX HA MAIIUEHTA.

KiarwuyeBbie  cioBa: METa0OJMYECKUA  CHUHAPOM,  OCTEOAPTPHT,
HOJIMMOPOUIHOCTD, Jenpeccus, LUTOKHHBI, JUMHIBI, BOCIIAJICHUE,

JIrionojgaucaxapua, NpoOHNHacMOCTbL KUIIICYHHUKA, 30HYJIMH

Abstract. The purpose of the study was to evaluate the clinical manifestations
of osteoarthritis (OA) in combination with MS (OAMS) and their relationship with
concentration of several circulating proinflammatory cytokines, the level of lipids in
peripheral blood serum. Forty women patients with knee OA were examined: 19
patients from the experimental group in whom OA was combined with metabolic
syndrome (MS), 21 patients with OA without MetS. All patients were elderly and
overweight. In the first subgroup of patients, the absolute majority of people were
obese, while in the second subgroup, overweight patients predominated. Patients in
the experimental subgroup showed a statistically significant increase in waist
circumference compared to patients without MS. The duration of OA did not differ
in both subgroups. It has been established that the metabolic phenotype of
gonarthrosis - OA in combination with metabolic syndrome - differs from patients
with OA without MS in greater severity of pain, a decrease in the level of daily
activity, an increase in the burden of the disease and other symptoms of OA. These
core characteristics are associated with poor quality of life and clinically significant
symptoms of depression. The metabolic type of gonarthrosis is characterized by
more pronounced laboratory signs of systemic low-grade inflammation in
comparison with patients without MS, as evidenced by a threefold increase in CRP
content and an increase in the level of IL-6, IL-18 in PC serum. In addition, in
patients with the metabolic phenotype of OA, a fivefold increase in the level of a
specific humoral immune response to type 2 collagen (Col2Ab) and dyslipidemia—
an increase in the content of LDL cholesterol and triglycerides, with a comparable

reduced level of HDL cholesterol—were revealed. It is concluded that the phenotype



of OA in combination with MS is probably due to the pathogenetic similarity of OA
and MS (syntropy), which is based on low-grade inflammation. Studying the
pathogenesis of the OAMS phenotype and developing new principles for the
treatment of multimorbidity should be based on patient-oriented approaches.

Key words: metabolic syndrome, osteoarthritis, multimorbidity, depression,

cytokines, lipids, inflammation, lipopolysaccharide, intestinal permeability, zonulin.
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Beenenmne.

Ocreoaptput (OA) OTHOCUTCS K 4YMCIy HaubOoJee 4acTO BCTPEUAIOIIMXCS
3a00yieBaHUI CyCTaBOB. Bplienstor Heckosibko (peHotunoB OA, cpeau KOTOPBIX
HauOoJee pacrpoctpaned OA acCOIMUPOBAHHBIA € METa0OJIMYECKUM CUHIPOMOM
(OAMC), xapakTepu3yIOIIUUCS BBICOKUM YPOBHEM MOJIMMOPOUTHOCTH,
BO3HMKAIONIUN B PE3yJIbTaTe META0OJUYECKUX HAPYIICHUH - a0JOMHUHAIBHOTO
OKHMpEHUS, caxapHOro  jauadera, WHCYJIWHOPE3UCTEHTHOCTH, TUCIUIUIACMUM,
TUIIEPYPUKEMHH, apTepruanbHOu runeprensuu [l]. Ilokaszano, yto y mromen ¢
metabonuyeckuM cunapoMoM (MC) puck pasutus OA Ha 15% BbIIE,
BUCIIEPAIBHOE OXKHPEHHE OBLIIO TaKkKe CBA3aHO C yBeanueHueM pucka OA Ha 58%,
runeprivkeMus: Ha 13%[8].

[Ipennonaraercs, uto OA u cocraBistomne MC B3aUMOCBSI3aHBI OJHUM
NaTO(PU3HOIOTUYECKUM MPOLECCOM — CUCTEMHBIM HU3KOYPOBHEBBIM BOCIAJIEHUEM
[7], omHaKo WccleaOBaHMs, TTOCBAIICHHBIC 3TOW mpobiaeMe enuHUYHBL. OTHON U3
BO3MOXKHBIX TPUYMH TMOJJEPKAHUSA XPOHUYECKOTO BOCIMAJICHHUS  SBJISIETCS
SHIOTOKCUHEMHUS, BO3HMKAIOIIAs B pe3yJbTaTe BCAaChIBAaHUS B KPOBOTOK
munononucaxapuga (JIIIC), akTUBHOrO KOMIOHEHTa KJIETOYHOM CTEHKHU
IPaMOTPHUIIATENILHBIX OAKTEPUM, MPOUCXOMSIINX U3 MUKPOOUOTHI MOJOCTH pTa U
KHIICYHUKA WM U3 00pa0O0TaHHBIX MUIIEBBIX MPOayKTOB [4]. Tpancnokamus JITIC
U3 NOpPOCBETAa KHIIEYHHMKA B  KPOBOTOK  MOMKET MPOUCXOAUTh  YEpe3
TPAHCUEJUTIOJIAPHBIE WJIM TAPAKJIETOYHbIE INYTH [4], KOTOpBIE PpETYIUPYIOTCS
cojiepKaiuM O€JIOK 30HYJIMH, MOJy4eHHbIM U3 sHTeporuToB [4]. Hamu Obuin
MPOBEJICHbI CPABHUTEJIbHBIC HCCICIOBaHUS KIMHUYECKUX TmposiBieHuit OA B
couetanuu ¢ MC © UX CBA3M C COJEP)KAHUEM HEKOTOPBHIX IUTOKUHOB,
OLICHUBAIOIIUX BBIPAXKEHHOCTh CUCTEMHOTO BOCHAJIEHUS, YPOBHEM JIMIIHUJIOB B
CBIBOPOTKE NepuepruuecKoi KpoBH, MOKa3aTEIIMU MPOHUIIAEMOCTH KUIIIEYHUKA U
SHJOTOKCUHEMHUH [3, 6]

MarepuaJjbl 1 METOAbI
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O6cnenoBano 40 GONMBHBIX KEHIIUH C TOHAPTPO30M: 19 GOJIBHBIX OIBITHOM
rpynisl, y Kotopsix OA coueTancs ¢ MeTaboJInYecKUM CUHAPOMOM, 21 6onbHast OA
6e3 MC [3,6]. Ouenka (pyHKIHH CYyCTaBOB U 3a00p KPOBU MPOBOJIUIIUCH A0 MTpUEMA
NalMeHTaMu JICKapCTBEHHBIX TpernaparoB. OnpenereHnue BhIPaXEHHOCTH 00U U
npyrux cumntomoB OA, HapymeHuss (YHKIMH CYCTaBOB, KadecTBa KHU3HU,
nenpeccun npoomwiack mo mkamam KOOS (Knee injury and Osteoarthritis
Outcome Score) [5], pycckos3srunoii Bepeun PHQ — 9 (Patient Health Questionnaire
— IKaJia aenpeccun) [ 2], BusyasibHo-aHanorooit mkaie (BAII) 6oiu u 310poBbsl.
YpoBEHb CUCTEMHOI'O0 BOCHAJIEHUS ONPEAECISIN C MTOMOIIBIO OLEHKU COAEp KaHUs
IL-6, IL-10, IL-18 (Bektop-bect, Poccus), anunonexktuna (Abcam, UK), CPb
(Buran /leenomment KopriopaiiniH, Poccust) B CBIBOpOTKe epudepruiIecKoi KpoBU
C TMOMONIbIO CTaHAAPTHBIX HaOOpoB it MDA, coriacHo MHCTPYKIHM (Qupm
npousBoauteneii. Antutena k koiwareHy 2 (CoL2ADb) B cwiBopoTke KpoBH
OLICHUBAJIM C WCIOJIb30BaHHEeM Habopa pupmer MyBioSourse. com., conepkanue
3oHynuHa, gunonoymcaxapuna (JIIIC), pacrBopumoro perentopa CD14
no3UTHBHBIX KJIEeTOK (SCD14) B ChIBOPOTKE KpOBM OLIEHHWBAIHN C MCIOJb30BAHUEM
HaOopa J1si uMMyHOpepMeHTHOTrO ananu3a pupmbel Almabion, Russia Federation,
KOHIIEHTpAaIIo TUnua0B B cbiBopoTke [1K onpenensiiu crannaptHeiM meToioM [3].
OnucarenbHasi  CTaTHUCTUKA  OpeAcTaBieHa  meauaHod, 25% u  75%
MEXKXKBAapTUJIbHBIMA  WHTEpBaJIaMH. [[Is  BBISBICHHUS  pa3iMuMil  MEXIy
CpaBHUBAaEMbIMU NOATPYINIaMK ucnoiab3oBanu U kputepuit Manna — Yuthu [3,6].

Pe3yabTarsl.

YcranoBieHo, 4yTO OOJbHBIE OMNBITHOW M KOHTPOJBHOM Trpynm ObUIH
MOKUJIOTO BO3PACTa, C «M30BITOYHOW» MACCOM Tela WM «OXKHUPEHUEM), COTIIACHO
onpenenenusim skcrieptroB BO3. B ombiTHON moarpynmne O0NbHBIX abCOMIOTHOE
OOJBIIMHCTBO JIML[ OBUIO C OXKHUPEHUEM, TOrJa Kak BO BTOPOW MOATPYMIE
npeobnaganu O0ibHBIE C W30BITOYHBIM BeCOM. BBISBICHO, YTO MO HEKOTOPHIM
nokasaresisiMm 0osibHbie OAMC CTaTUCTUYECKH 3HAYUMO OTJIMYAIOTCS OT OOJIBHBIX

OA 6e3 MC, a 1o HEKOTOPBIM PETUCTPUPYETCS CXOJACTBO. Tak ypoBeHb 0O IO
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mikajie BAIIl y manieHToB OnbITHON MOATpyHIisl B 1.5 paza 6omblie, 4eM y O0JIbHBIX
KOHTPOJIbHOM NOArpymniibl. B TO ke BpeMsi MHTEHCUBHOCTh 00JIM, OLIEHUBAEMOM 110
ornpocauky KOOS, y GonpHBIX 00€MX MOATpynn ObLIa OJUHAKOBO YMEPEHHOM.
Omnenka noxasareneil o0IIero cocTossHus 370poBbs no mkaie BAIIl BoisiBuia
YMEPEHHOE CHIKEHUU 3HAYCHUM IIOKa3arejed B TOW MU JPyroul MOATPYIIIE,
pasauuuil MeXAy MOATpyIIaMu OOJbHBIX HE YCTAHOBJICHO. TsDKECTh CHUMIITOMOB
roHaptposa no cyomkage KOOS cumMnTomMbl y O0JIBHBIX TIEPBOM MOATPYIIIHI ObLIa
CTaTUCTHMYECKM 3HAYMMO BBIIIE U 3TO AaCCOLMHMPOBAHO C 00J€€ BBICOKUMH
3HaYeHUSIMU YpoOBHA jAenpeccuu 1no onpocHuky PHQ — 9. Iloka3zarens xauectBa
#u3Hu 1o KOOS y 0osbHBIX ONBITHOM MOArPYNIbI ObLT B 2 pa3a HUXKE, YEM Y
OOJILHBIX KOHTPOJIBHOM MOATPYIIIHI [3].

IIpu uccnenoBanun OUMOMApPKEPOB B CHIBOPOTKE NepueprUuecKoil KpOBU
0oapHBIX OA OBUIO YCTAaHOBJIEHO 0oJiee YeM TPEXKpPaTHOE YBEIUYECHHE
nabopaTopHBIX Mokasarene cucremHoro Bocnainenus (CPb, IL-6, IL-18) y
o0onpHBIX OA B coueranuu ¢ MC, B cpaBHeHuu c¢ OonbHbIMU OA 6e3 MC. ¥V
0oapHBIX OAMC B ceiBopoTke IIK BBISBIEHO 3HAUYMTEIBHOE YBEIUYECHHE
COJEpKaHUSl CHEIU(PUUECKUX aHTUTEN K KOJulareHy 2 THUMa, B CpPaBHEHHUE C
KOHTPOJBHOM NOArpynmnoil 00ibHBIX. [IOMMMO 3TOT0 YCTaHOBJIEHO, YTO B OMBITHOM
noarpynne 6oapHBIX OA, B OTIHYME OT KOHTPOJIbHOM, CTAaTUCTUYECKH 3HAUMMO
MOBBINIEHBI KOHIIEHTpaluu xojectepuna JIITHIT u tpurnunepuaos [3].

BbIsIBIIEHO CTaTHCTUYECKH 3HAYMMOE MOBBIIIEHHS YPOBHSI BCEX OMOMapKepOB
B ONBITHOW Tpynme OonbHbIX. Kounentpamuu 3onymmaa, sCD14 wu JIIIC
MOJIOKUTENIBHO KOPPEIUPOBAIIU C UHJEKCOM MAaCChI T€Jla, CUJIbHbIE OTPUIIATEIIbHbIE
KOPpPEJSILMKA  YCTAHOBJIEHBl MEXIYy COACpPKAHUEM 30HYJIMHA, sCD14 u
nokazarenasimMu 6o o KOOS [6]

3akiroueHue. Pe3yabTaThl IONEPEYHOr0 UCCIEAOBAHUS CBUAETEIBLCTBYET O
TOM, 4TO MeTabOoIM4ecKuii (PEeHOTUIl TOHAPTPO3a oTIu4aeTcs oT OonbHbIX OA 6e3
MC B nepBy1o ouepe b O0JbIIEH BEIPaXKEHHOCTBIO 00JIM U Jpyrux cuMnToMoB OA.

Y cTaHOBIICHHBIC XapaKTCPUCTUKHU ACCOOHMHPYIOTCA C HU3KUMM YPOBHEM KauCCTBa



87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

KU3HM W TPU3HAKAMU Jenpeccud. Mera0oiuyeckuii TUN  TOHApTPO3a
XapakTepu3yeTrcs: J1abOpaTOpHBIMU MPU3HAKAMU CHUCTEMHOIO  BSUIOTEKYLIETO
BOCTIAJICHUS, O YeM CBUJETENLCTBYIOT yBenuuenue coaepxxanus CPb, IL-6, IL-18 B
ceiBopotke [IK, a Tarxke moBbimieHHeM cojaepkanus anturen Kk  COI2Ab u
JUCTUIIAIEMHEN: yBennueHneM ypoBHs xonectepuna JITHIT u tpurmunepunos [3].
VY 6ombabix OAMC, B oTiimune oT 0oibHBIX OA, yCTaHOBIIEHO CTAaTUCTUYECKU
3HAYMMO€E MOBbIIEHUE B chIBOpOoTKe [IK mokazarenss npOHMIAEMOCTH KHUIIIEYHHKA
30HYJIMHA, JTUTOMOoUcaxapuia rpaMHeraTUBHBIX OakTepuit u SCD14 [6].

Cuuraercs, uro OA sBisieTcst 607€3HbIO IBOJIIOITMOHHOTO HECOOTBETCTBUS U
B HACTOSIIEE BpEMs BCTPEYAETCA TOpa3lo dYalle, 4eM B IpouuioM. B Hammx
UCCIIEJOBAHMSIX TIOKAa3aHO, YTO COUYETaHHWE HECKOJIbKUX OO0JIe3HEH HECOOTBETCTBUS
(ocTeoapTpuT, OKHUpEHUE, TUIEPTOHUYECKass 00Je3Hb), ycunuBaeT Opems OA u
YPOBEHb CHCTEMHOIO HHU3KOYPOBHEBOTO BocmnajeHus. OJHUM M3 MEXaHU3MOB
XPOHHU3AIMK BOCHAJIEHUS ABJISIETCSl YBEJIMYEHHE KOHLEHTpAalud B KpPOBU
JUTIONONUCAaXapuaa, BCIEACTBUE AMCOMO3a KUILIEYHUKA M TOBBIIIEHHOW €ro
nponunaemoctu. Hecomnenno, uro ¢enorun OA B coueranune ¢ MC TpeOyer
pa3pabOTKM HOBBIX MOJIXOJOB K JICUEHUIO KaK €JUHOW OoJyie3HH (MAlUeHT -
OpPUEHTUPOBAHHBIN MOIXO]).

DuHAHCHUPOBAHUE

HabGop marepuasia u aHaau3 MOJIy4€HHBIX PE3YyJbTaTOB OCYILIECTBIISIIUCH 32
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HUNDKU, Tema 0415-2021-0001. OxoHYaTEeNbHBIA aHaMU3 Pe3yJbTATOB,
NOJATOTOBKAa M HANKMCAHWE [AaHHOM CTAaTbM MPOBOJMUIUCH 3a CYET CpEICTB,
HAIPaBJICHHBIX HA BBITIOJIHEHHUE TocyaapcTBeHHoro 3ananus HUUTIIM — ¢umman

NIIul", rema FWNR-2024-0002.
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