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OCTEOAPTPUT, ACCOLLUMPOBAHHbIV
C METABOJINMECKUM CUHAPOMOM: POJ1b
NOBbILULEHHOW MPOHULUAEMOCTU KULLEYHUKA

N XPOHUYECKOIO BOCINAJIEHUA
MMupuackuii VI.B., @uaarosa R.1O., Ilupuackumii B.C.

Hayurno-uccaedosamenvckuii uncmumym mepanuu u npoguiaxkmuueckoil meduyunvl — puiuan Pedepanvroeo
uccaedosamenvckoeo yenmpa «Mucmumym yumonoeuu u eenemurxu Cudupckoeo omodenernus Poccuiickoil akademuu
Hayk», e. Hosocubupck, Poccus

Pesome. Llenbio nccnenoBaHus SIBISUIOCh M3YYeHNE KIIMHUYCCKUX IIposiBiieHui octeoaptpurta (OA) B
couetanuu ¢ MC (OAMC) u ux cBSI3U C ColepKaHNEM HEKOTOPBIX LIUTOKMHOB, OLIEHMBAIOIINX BhIpaXKeH-
HOCTb CUCTEMHOI'0 BOCHAaJICHUsI, U YPOBHEM JIMIIUAOB B CHIBOPOTKE Iepudepudeckoit Kpou. O6Caen0BaHO
40 GONBHBIX XXEHIIUH C TOHAPTPO30M: 19 GOTBHBIX ONBITHOU rpymbl, y KOTOpbIX OA coyeTayics ¢ MeTaboJIu-
geckuM cuHapomom (MC), 21 6ompHass OA 6e3 MC. Bce manmeHTBI OBLIN TTOXMIIOTO BO3pacTa ¢ M30BITOU-
HoIt Maccoii Tena. B mepBoit moarpyrire 00JbHBIX A0COMIOTHOE OOJBITMHCTBO JIUL ObLIO C OXKMPEHUEM, TOTIA
KaK BO BTOPOI1 MOArpyIine npeodsagaiu 00JbHbIE C TUIITHUM BECOM. Y MallMEHTOB OIBITHON MOATPYIIIbI 3a-
PEeTUCTPUPOBAHO CTATUCTUUECKU 3HAYMMOE yBeJIMUeHe o0beMa TaJIui B CpaBHeHUU ¢ 00JIbHBIMU 0e3 MC.
IIpomomxkutenbHOCTE TeueHUsI OA B 00X IMMOATPYIIIAX He OTIMYaIach. YCTAHOBJICHO, YTO METaAOOTMIECKIIA
deHotun roHaptposa — OA B coYeTaHUM C METAa0OJIMUYECKUM CUHAPOMOM, OTJIMYaeTCs OT 00JabHBIX OA 0e3
MC GoJiblireit BBIPaXKeHHOCTbIO 00JIM, CHUXKEHUEM YPOBHSI MOBCEAHEBHO aKTUBHOCTH, YBEJIUYEHEM Ope-
MEHU 00JIE3HU U APYTUX CUMIITOMOB OA. DT OCHOBHBIC OTIMYUTEIbHBIE XapaKTEPUCTUKU aCCOITUUPYIOTCS
C HM3KMM YPOBHEM KadyeCTBa KM3HU 1 KIIMHUYECKY 3HAYMMBIMU IIPU3HAKAMU AeTIpecCcrm. MeTaboImIeCcKuMin
THUI TOHAPTPO3a XapaKTepu3yeTcst 00J1ee BrIpakeHHBIMU J1a00paTOPHBIMU ITPU3HAKAMU CUCTEMHOTO BSIJIOTe-
KYILIeTO BOCITaJIeHUsI B CpaBHEHUHU ¢ nalmeHTamMu 6e3 MC, 0 yeM CBUIETEIbCTBYET yBEJIUUEHUE COAEPKaHUS
CPBb B Tpu pasa, noseiiieHne ypoBHs 1L-6, 1L-18 B chiBopotke ITK. [TomMumo aTOro, y 6071bHBIX ¢ MeTa-
o6onmaeckuM peHoTunoM OA BBISIBJICHO MSITUKPATHOE YBEIWNYCHUE YPOBHS CICHU(DUIECKOTO TYMOPAILHO-
ro UIMMYHHOTO OTBeTa K KoJjuiareHy BToporo tuma (Col2Ab) u nuciaunuaeMust — yBeJIMYeHUE COAaepKaHUs
xonectepuHa JITTHIT u Tpurnuuepunos, Mpyu COMOCTaBUMOM MOHMXKEHHOM ypoBHe xosiectepuHa JITTBII.
3akmouaercs, 4yTo (peHotun OA B couetanuu ¢ MC, BeposSITHO, OOYCJIOBJIEH MaTOT€HETUYECKUM CXOACTBOM
OA 1 MC (cuHTpOITHST), OCHOBY KOTOPOT'O COCTaBJISICT XPOHNUECKOE BSITOTeKyIee BocasieHue. M3yueHnue
natoreHe3a OAMC ¢peHoTuIa, pa3paboTKa HOBBIX IIPUHIIMITOB TEPATTUM TTOJTUMOPOUIHOCTH, TOJKHBI OCHO-
BbIBaTbCSI HA MOAX0JaX, OPUEHTUPOBAHHbBIX HA MTallUeHTA.

Knroueguie cnosa: memaboauueckuii cCuHOpom, ocmeoapmpum, HOAUMOPOUOHOCMb, denpeccus, YUMOKUHbL, AUNUObL, 60CHANECHUE,
AUNONOAUCAXAPUOD, NPOHUUAEMOCMb KUUIEHHUKA, 30HYAUH
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OSTEOARTHRITIS ASSOCIATED WITH METABOLIC
SYNDROME: A ROLE OF INCREASED GUT PERMEABILITY
AND CHRONIC INFLAMMATION

Shirinsky L.V, Filatova E.Yu., Shirinsky V.S.

Research Institute of Internal and Preventive Medicine, Branch of the Institute of Cytology and Genetics, Siberian
Branch, Russian Academy of Sciences, Novosibirsk, Russian Federation

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.

Keywords: metabolic syndrome, osteoarthritis, multimorbidity, depression, cytokines, lipids, inflammation, lipopolysaccharide,
intestinal permeability, zonulin

Ha6op maTepuaia 1 aHaau3 IMOJYYSHHBIX PE3YIb-
TaTOB OCYIIECTBIISIJIUCH 32 CUET CPEACTB, HAIIPABJIeH-
HBIX Ha BBIITOJHEHUE TOCYIapCTBEHHOIO 3amaHus
HUNDOKHN, tema 0415-2021-0001. OxkoHYATETH-
HBII aHAJIM3 Pe3yJIbTaTOB, IIOITOTOBKA M HaMCaHUE
JIAaHHOM CTaTbU TMPOBOJWJIMCH 3a CUET CPEJACTB, Ha-
TIpaBJeHHBIX Ha BHITIOJIHEHUE FOCYIapCTBEHHOTIO 3a-
nanuss HUUTIIM — ¢unuan ULul, rema FWNR-
2024-0002.

BeeneHue

Octeoaptput (OA) OTHOCHUTCS K YUCITy HauboJiee
YacTO BCTPEYAIOIIMXCS 3a00JIeBaHIT CycTaBOB. BbI-
JIeNsI0T HecKoabKo peHoTunoB OA, cpean KOTOPbIX
Hambosee pacripoctpaneH OA, accOMMpPOBaHHBIN
¢ Metabonnyeckum cuHapomoMm (OAMC), xapak-
TePU3YIOIINICS BBHICOKUM YPOBHEM ITOJIMMOPOUII-
HOCTM, BO3HUKAOIIWI B pe3yjbrare MeTabouye-
CKMX HapyIIeHUl — aOIOMUHAIBHOTO OXWUPCHUS,
caxapHoro mauabera, WHCYJIMHOPE3UCTEHTHOCTH,
IUCIIUTIUAEMAN, TUIEPYPUKEMUM, apTepUaIbHOMN
runiepreH3uu [1]. [MokazaHo, uyTo y Jtoaeii ¢ MmeTadbo-
smaeckuM cuHapomoM (MC) puck pazsutust OA Ha

15% Bbillle, BUCLEpaIbHOE OXMPEHUE ObUIO TaKXKe
cBsI3aHO ¢ yBeandeHueM pucka OA Ha 58%, runep-
mikemus — Ha 13% [8].

IMpennonaraercs, ytro OA u cocraBasiome MC
B3aMMOCBSI3aHbl OMHUM  I1aTO(U3MOJIOTUYECKUM
MPOIIECCOM — CUCTEMHBIM HU3KOYPOBHEBBIM BOCTIA-
neHueM [7], omHaKO MCCliefOBaHUsl, MMOCBSIIIEHHbIE
3TOI mpobaemMe eafMHUYHbI. OTHONM M3 BO3MOXKHBIX
OPUYMH TOAAEPKAHUS XPOHUUECKOro BOCHAJICHUS
SIBJISIETCSI DHIOTOKCUMHEMMUSI, BO3HHUKAIOIIAsl B pe-
3yJIbTaTe BCAchIBaHMsI B KPOBOTOK JIMITOIIOJIMCaXa-
puga (JITIC), akTMBHOrO KOMITOHEHTa KJIETOUYHOI
CTEHKU TI'paMOTPUILATEJbHBIX OaKTepuii, MPOUCXO-
ISIIMX U3 MUKPOOMOTHI TTOJIOCTU PTa U KUILIEYHU-
Ka WM u3 o0pabOTaHHbBIX MUILIEBBIX ITPOAYKTOB [4].
Tpancnokauusa JITIC u3 mpocBera KuIIEYHUKA B
KPOBOTOK MOXKET MPOMCXOAUTh 4Yepe3 TpaHCLeJI-
JIIONISIpHBIE WMJIM MapakJeTouHble NyTU [4], KOTOpbie
pPeryJIupyloTCs 0eJIKOM, ColepXKallliM 30HYJIMH, T10-
JIydeHHBIN 13 3HTepouuTOoB [4]. Hamu ObLIM TIpoBe-
JIEHbl CPaBHUTEJIbHbIC UCCIEAOBAHUS KJIMHUYECKUX
npossiieHuit OA B couetaHuu ¢ MC U ux CBSI3M C CO-
JIep>XaHUEM HEKOTOPBIX IIUTOKMHOB, OLIEHUBAIOIINX
BbIPaXKEHHOCTh CUCTEMHOTO BOCHAJICHUsSI, YPOBHEM
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JIMTIAZIOB B CHIBOPOTKE TIepr(epuIeCcKOii KPOBH, TTO-
KasarejasiMd ITPOHUILIAEMOCTA KUIIEYHUKA U DHJIO-
TOKCHUHeMuH [3, 6].

Matepuans! v MeToapb!

Oo6cnegoBaHo 40 OOJILHBIX JXKEHIIMH C TOHap-
Tpo30oM: 19 GOJbHBIX OIMBITHON T'PYIIMbI, Y KOTOPHIX
OA coueTtancs ¢ MeTabOIMYECKUM CHUHApOMOM, 21
o6onbHast OA 6e3 MC [3, 6]. OueHka GyHKIIUU Cy-
CTaBOB M 3a00p KPOBU IIPOBOAWJINCH OO TpHEMa
nanureHTaMu JIEKapCTBEHHbBIX MpenapaTtoB. Ompe-
JeJICHUE BBIPAXKCHHOCTH OOJM M APYTHX CUMIITO-
moB OA, HapylleHUs (PYyHKIIUU CYCTaBOB, KauyecTBa
KU3HU, AeNpecCyuy npoBoauiachk 1o mkaiam KOOS
(Knee injury and Osteoarthritis Outcome Score) [5],
pycckosi3brayHoi Bepcuu PHQ-9 (Patient Health
Questionnaire — 1mkanaa genpeccuu) [2], BU3yaib-
Ho-aHanoroBoi mKane (BAIL) 6Goau m 3m0pOBBSI.
VYpoBeHb CHCTEMHOIO BOCHAJCHUS OMNpenessiiu C
TMOMOIIBIO OlLlEHKM copepxaumsg I1L-6, 1L-10, IL-
18 (AO «Bektop-bect», Poccust), anumoHeKTHHa
(Abcam, Bemmkoopurtanus), CPb (AO «Bwuran He-
BesionMeHT KoprnopaiiiiH», Poccust) B CBIBOPOTKeE
neprudepruIecKoil KpPOBM C TIOMOIIBIO CTaHOAPT-
HBIX HabopoB 11 MDA, cormacHO WHCTPYKLIVSIM
GUPM-TIpOM3BOAUTENCHH. AHTUTEIA K KOJUIATCHY
2 (CoL2Ab) B ChIBOPOTKE KPOBU OLIEHUBAIU C UC-
moJab30BaHWEM Habopa ¢dupmbl MyBioSourse.com,
coaepxXaHue 30HyauHa, tunonoaucaxapuaa (JITIC),
pactBopumoro perentopa CD14-mo3uTUBHBIX KiIe-
TOK (SCD14) B CHIBOPOTKE KPOBU OLIEHUBAJIU C UC-
MOJIb30BaHUEM Habopa IjIsi UMMYHO(pEpPMEHTHO-
ro aHanuza ¢pupmbl OOO «Anma-buon», Poccus,
KOHIICHTpAaIINo JUIMUIOB B chiBopoTke I1K ompe-
NESU cTaHAapTHBIM MeToaoM [3]. OnucarenbHast
CTaTUCTUKA IMpeAcTaBiieHa meauaHou, 25% u 75%
MEXKBapTUJIbHBIMU UHTEepBaiaMu. [JIs1 BBISIBICHUS
pasIMINil MeXIy CpaBHUBACMBIMH IIOATPYIITIAMU
ncnoab3oBain U-kputepuii Manna—YutHu |3, 6].

PesynbTathl 1 06CyXaeHue

YcraHOBJIEHO, YTO OOJIbHBIC OIIBITHOW U KOH-
TPOJILHOU TPYITT ObLIM TMOXKHMJIOTO BO3pacTa, C «U3-
OBITOYHOM» MAacCOM Tejla WIM <«OXUPEHUEM», CO-
r1acHo onpeneneHusM skcrneptoB BO3. B onbITHOMI
MOATPYIIIe O0JIbHBIX A0COTIOTHOE OOJIBIITMHCTBO JIMIT
OBIJIO C OXKUPEHUEM, TOTAa KaK BO BTOPOI ITOATPYII-
ne mnpeoOjagaau OOJIbHbIE C M30BITOYHBIM BECOM.
BuIsgBiIeHO, YTO TTO HEKOTOPHIM ITOKa3aTeIsIM O0JIhb-
Hble OAMC cTaTUCTUYECKM 3HAYMMO OTJINYalOTCS
ot 6osbHBIX OA 6e3 MC, a Mo HEKOTOPbIM pEeru-
CTpUpPYETCS CXOJICTBO. Tak, ypoBeHb OOJIM 10 1IKajle
BAIIl y nanieHTOB ONBITHOU NOArpymisl B 1,5 paza
0oJiblile, YeM y OOJIbHBIX KOHTPOJIbHOM TTOATPYMIIHI.
B T0 ke BpeMst MHTEHCUBHOCTb OOJIU, OLIEHUBaeMOi
no ornpocHuky KOOS, y 60abHBIX 00eUX MOATPYIIIT
ObLTa OIMHAKOBO yMepeHHoM. OlleHKa rmoKa3aTeiei
00I1IeTO COCTOSTHUSA 310pOBbs IO mKane BAIIL BbI-
SBWJIAa YMEPEHHOE CHIDKCHNE 3HAUeHWI IToKa3aTe-

Jel B TOWU U IPYrou MOATrPYIIe, Ppa3inudyvuil MexXiy
NOArpyIIiaMu OOJILHBIX HE YCTAaHOBJIEHO. TskecThb
CHUMIITOMOB roHapTpo3a no cyoiikaie KOOS cum-
OTOMBI Y OOJIbHBIX MIEPBOM MOATPYIIIILI ObLIa CTaTU-
CTUYECKM 3HAYMMO BBIIIE, U 9TO aCCOIMMPOBAHO C
0oJiee BBICOKMMH 3HAYCHUSIMM YPOBHSI IETIPECCUU
no onpocHuky PHQ-9. IMoka3zaTenb kauecTBa KU3-
HH 110 KOOS y 601bHBIX ONBITHON MOATPYIIHI ObLIT
B 2 paza HIKe, 4eM y OOJbHBIX KOHTPOJILHOM TTOM-
rpyris [3].

IIpu uccienoBaHuu 6MOMapKepOB B ChIBOPOTKE
nepudepuideckoit KpoBu 0o0sbHBIX OA ObUIO ycTa-
HOBJICHO 0oJjiee 4eM TpeXKpaTHOe yBeJMYEHHUE Jia-
OOpaTOPHBIX MTOKAa3aTeieil CUCTEMHOTO BOCTIAJICHUS
(CPB, IL-6, IL-18) y 6onbHbIX OA B COYETAHUU C
MC, B cpaBHeHUU ¢ 00JbHBIMU OA 6e3 MC. Y 60i1b-
HeiX OAMC B ceiBopoTke [1K BBISIBICHO 3HA4YM-
TeJIbHOE YBEJIMUEHUE ColepKaHUs crelnGuiecKnx
AHTHUTEJI K KOJJTaTeHy 2-TO TUIIa, B CPaBHEHUE C KOH-
TPOJIBHOU MoArpynioil 6oiapHbIX. [ToMuMo 3TOTO
YCTAHOBJICHO, YTO B OITBITHOM ITOATPYIINE OOJIBHBIX
OA, B oTiMUMEe OT KOHTPOJbHOM, CTaTUCTUUYECKU
3HAYMMO TIOBBIIIICHBI KOHICHTPAINM XOJIeCTCpHHA
JITTHIT u tpurnuuepunos [3].

BeIsIBIEHO CTAaTUCTHMYCCKM 3HAYMMOE ITOBBIIIIC-
HUE YPOBHsI BCeX OMOMapKEpPOB B ONBITHON Ipymiie
6oJsibHbIX. KoHLIeHTpalyu 3oHyanHa, SCD14 u JITIC
MOJOXUTEIbHO KOPPEIUPOBAIM C MHAEKCOM MacChl
TeJla, CWJIbHBIE OTPUIIATEIbHBIE KOPPEJSIIIN yCTa-
HOBJIEHBI MEXAy colepKaHueM 30HyanHa, sCD14 u
nokazateassmu 6oau mo KOOS [6].

3aknoyeHne

PesynbraThl morepeyHoro UccjaeIoBaHus CBUE-
TEIBCTBYET O TOM, YTO METaOOJMYeCKUil (DEHOTHUII
roHapTpo3a oTinyaeTcs oT 6ogbHbIX OA 6e3 MC B
TMEepBYIO OYepenb OONbIICH BBIPaXXKEHHOCTBIO OO
u apyrux cuMmntomMoB OA. YcTaHOBJIEHHBIE Xapak-
TEPUCTUKNA aCCOIMUPYIOTCS C HU3KUM YPOBHEM
KayecTBa >KM3HU U MpU3HAKaMU Jerpeccuu. Me-
TaOOIUYECKUI THUIT TOHAPTPO3a XapaKTECPpHU3YeTCS
JJabopaTOPHBIMU TIPU3HAKAMU CHCTEMHOIO BSIJIOTES-
KYIIIETO BOCITAJICHUSI, O YEM CBUIETEILCTBYET YBEJIM -
yenue cogepxanust CPb, I1L-6, IL-18 B ceiBopoTKe
T1K, a TakKe MOBBIIIEHUEM COAEPKAHUSI aHTUTE K
Col2Ab u gucnunuaeMueii: yBeJIMYeHUEM YPOBHS
xonectepuHa JITTHIT u tpurnunepunos [3]. Y 601b-
HeIX OAMC, B omytmuuie ot 60abHBIX OA, ycTaHOB-
JICHO CTaTUCTUYECKM 3HAUMMOE TTOBBIIIIEHE B ChIBO-
potke 1K moka3zaTess IIpOHUIIAaeMOCTH KMIIICYHUKA
30HYJIMHA, JUIloNoJrcaxapuaa TrpaMHEraTuBHBIX
Gakrepuii u sCD14 [6].

Cuuraercs, uyto OA sgBisgeTcst 60JI€3HbIO 3BOJIIO-
IIMOHHOTO HECOOTBETCTBUSI M B HACTOSIIEE BpPEeMs
BCTpeyYaeTcs ropas3fo Jaiie, YeM B mpoluioM. B Ha-
X UCCIEAOBAHUSIX TTOKAa3aHO, YTO CoYeTaHue He-
CKOJIbKUX 00JIe3HEel HECOOTBETCTBUSI (OCTEOAPTPUT,
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OXWMpEeHNe, TUIIEPTOHNYecKass 00JIe3Hb) YCHIMBAET
opeMst OA 1 ypOBEHb CUCTEMHOTO HU3KOYPOBHEBOTO
BocrasieHust. OOHUM M3 MEXaHU3MOB XPOHU3ALIMU
BOCHAJICHUS SBJISIETCS YBEIMUEHWE KOHIIEHTPALIU
B KPOBU JIMIIOIIOJIKCAaxapuaa BCAEACTBUE AMCcOMO03a

KHWIIIEYHNKA W TIOBBIIICHHOW €ro MpOHUIIAEMOCTH.
HecomuenHno, uyto ¢peHotun OA B couetanue ¢ MC
TpeOyeT pa3pabOTKM HOBBIX ITOOXOIOB K JICUCHUIO
KaK eIMHOM 00Jie3HM (TMallieHT-OpUEeHTUPOBAHHBIN
TTOIXOM).
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