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B ob30pe paccmampugaemces 6ecb chekmp U3eeCHHbIX Ha ce200Hs aymoarnmueenog npu ocmeoapmpume (OA) u obcyscoaemes ux poas 6 603-
HUKHOBEHUU U/UNU COXPAHEHUU CUHO8UMA U 3aNycKe NOCAe0YIoujeco Pa3pyuleHus CyCmagHo20 Xpauja ¢ pazeumuem aymoumMmMyHHOU peaKyuu
u aymosocnanenus. boavuioil unmepec npedcmasnsiom memoosi sekapcmeerntoi npogurakmuru OA, yuumbiearoujue peaxyuu aymoumMmyHumema
U CBA3AHHO20 C HUM AYMOBOCNANCHUS, 8 MOM YUCAe C NPUMEHEeHUeM QapMaKoHympuy,eemuKos.

Ilpedcmasaenvt dokaunuueckue u KauHuveckue uccae008anus 6e3onacHocmu u 3goeKkmusHocmu QapmaKoHympuyesmuKos, co0epicaujux
Hamuenblil Konaaeen 11 muna. Oocyscoaemes uemkas c6s36 COCMABA/XUMUMECKOU CMPYKMYPbl KOMHOHEHMO8 KOANA2EHA C €20 MEXAHUZMOM
deticmeus u 3¢pgpeKkmueHoCmbvio.

Hoevle kombunuposanHvie ghapmaxoHympuyesmuku pazpadamsléaiomesi ¢ y4emom aymoummyHnnoeo namoeenesa OA u HanpaeneHsl Ha
YMeHbUleHue NPOABAeHUl ayMO80CNANeHUs (XOHOPOUMUHA Cyabgam, 2AKo3amuna cyavgham). OHu umerom onmumanrbHoe cOOMHouleHue
AKMUBHbIX KOMHOHEHMOB ¢ 00CMAMOUHbIM YPOGHEM 00KA3AMEAbHOCIU, MO NO380ASem NOAYHUMb NOMEHUUPOBAHUE UX NOAONCUMENbHBIX
gapmarxonoeuueckux aghghexmoas.
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The review considers the full spectrum of currently known autoantigens in osteoarthritis (OA) and discusses their role in the development and/or
persistence of synovitis and the initiation of subsequent destruction of articular cartilage with the development of an autoimmune response and
auto-inflammation. Of great interest are methods of drug prevention of OA considering autoimmunity responses and associated auto-inflammation,
including the use of pharmaconutraceuticals.

Preclinical and clinical studies of the safety and efficacy of pharmaconutraceuticals containing native type I1 collagen are presented. A clear re-
lationship between the composition/chemical structure of the collagen components and its mechanism of action and efficacy is discussed.
Taking into account the autoimmune pathogenesis of OA, new combined pharmaconutraceuticals aimed at reducing the manifestations of au-
toinflammation (chondroitin sulfate, glucosamine sulfate) are developed. They have an optimal ratio of active ingredients with a sufficient level
of evidence, which allows enhancing their beneficial pharmacological effects.

Keywords: osteoarthritis; autoimmunity; autoinflammation; chondroitin sulfate; glucosamine sulfate; native type Il collagen; pharmaconutraceu-
tical; antigen-specific immunotherapy.
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Ocrteoaptput (OA) — XpoHHUUYECKOE TIporpeccupyloiiiee 3a-
0oJIeBaHNe CYCTaBOB, XapaKTePU3YIOIIEeCs TSLKEJTBIM ITOPaskeHEM
OIOPHO-IBUTATETLHOTO arrapara 1 pUBOISIIee K MHBATUIHOCTH.
ITpu OA B mepByto ouepenb crpamarT KojeHHble (KC), Tazo-
oenpenHbie (TBC) cyctaBbl U cycTaBbl KUCTEH, ITPU 3TOM Haubosiee
yacto Habmonaercs OA KC. 3aboneBaHue CBSI3aHO C TaKMMU
dakropaMu prcKa, Kak BO3pacT, MoJI, HAIIMOHATbHOCTh, TPaBMBbI
CYCTaBOB B aHaMHe3e, U30bITOUHAsI Macca Tesia U oxxupeHue [1].
OA crpanaer 7% HaceJieHUsI MUPa, TPETh UX HUX — JIFOU CTapIIe
65 net, uTo cocranisieT 0kKoso 500 MiH yenoBek; ¢ 1990 mo 2019 &
3TOT MmoKa3aTeJib Boipoc Ha 48% |2, 3]. OA KC u TBC naxoautcst
Ha 11-M MecTe B MUpE IO KOJIMYECTBY OOJIbHBIX C MHBAJIMIHOCTHIO
U Ha 38-M MecTe M0 MOKa3aTe0 «4UCI0 JIET XKU3HU C TTOMPaBKOM
Ha UHBAJUAHOCTb» [4, 5]. B 00111€il cTpyKType peBMaTU4YeCKUX
3aboneBannii B Poccuiickoit @enepanun goiast OA cocTaBisieT
45—-49% [6].

OA nopaxaet Bech CyCTaB, BKJIto4as cyctaBHO# xpsii (CX),
CUHOBUAbHYI0 0005104KYy (CO), cydbxoHapaibHyto KocTb (CK),
Karicyiy cycTaBa, CBSI3KU U OKOJIOCYCTaBHbIe MBI [7]. HOBbIe
NaHHbBIE IKCIIEPUMEHTATBHBIX M KIMHUYECKUX WCCIeIOBaHUI
MOATBEPKAAIOT yI4aCTUE MMMYHOJIOTUYECKUX MEXaHU3MOB B T1a-
toreHese OA. Pa3sutue cuHoBuTa Iiprt OA 00YCJIOBICHO CUHTE30M
aKTMBUPOBAaHHBIMUA CUHOBMOLIMTAMU U MOHOHYKJICAPHBIMU KJIET-
KaMM MPOBOCMAJIUTEIBHOTO LIUTOKMHA uHTepiaeiikuHa (UJI) 1,
0Ka3bIBaIOIIET0 KaTaboIMYeCKOe IeMCTBUE Ha XOHIPOLIUTHI [8].
151 pa3BUTHSI TaHHOW MMMYHHOU PeaKIINK TPEOYIOTCSI aHTUTEHBI
(Ar) u ayTOaHTHUTEHBI (ayTOAT), UTpalolIre KIIYEBYIO pOJIb B
nporpeccupoBanuu OA [9]. Komnaren Il tumna (CII), ocHoBHOIT
koMIoHeHT CX, B mocJieiHee BpeMsl BbI3bIBaeT OOJIBIION MHTEPEC
KaK BO3MOXHBbII ayTOAT, KOTOPbI Y MHAMBUIIOB C OMpeIeIeHHbIM
TeHETUYECKUM PO IIeM MOXET MHIYIIMPOBATh ayTOMMMYHHYIO
peaxinio, OTBETCTBEHHYIO 32 BOSHUKHOBEHUE U pa3BUTHE 3200-
JeBaHUA cycTaBoB [10].

DddexruBHoe TedeHre OA 0CTaeTcsl OrPOMHOIN KITIMHUIECKOI
npo0IeMOii, HECMOTpSI Ha yCUJIWs McciienoBartesieil. B matorenese
OA y4acTBYIOT pa3jiMuHble TKAHM W TUIIbI KJIETOK CycTaBa, y
pa3HbBIX AIMEHTOB OTMeYaeTCsl GOJIbIIasi TeTePOTeHHOCTD KITH-
HUYECKOU KapTUHBI, TEHETUUECKNX XapaKTepUCTUK W OTBETa Ha
Tepanuio. B Hacrosimee BpeMsa He cyliecTBYeT 3(PdeKTUBHBIX
METOIOB WJIU CPEACTB, MOAMMUUMPYIOIIUX 3aboseBaHue [2].
CoBpemeHHoe JiedeHue OA mpeanosaraet npuMeHeHue oe3pe-
LIENITYPHBIX aHAJIbIETUKOB, HECTEPOUIHBIX MPOTUBOBOCHATIM-
TebHBIX npenaparoB (HITBIT), BHyTpucyctaBHOE BBeIeHME [ITO-
KOKOPTUKOUIIOB WJTV TUATTYPOHOBOM KMCJIOTHI, TIPUEM OTTUOMITHBIX
aHaJIbIeTUKOB (HarpuMep, Tpamaaoja) sl o0JeryeHust 0oJiu.
Bce criocoObl sieyeHust 00ecreuynBaloT KpaTKOBpeMEHHOE 00-
sneryenre cumnTomMoB OA, ux aeiictBue Ha natoreHe3 OA oTiu-
YyaeTcsl HeOOJIbILIOI MPOIOIKUTETBHOCTBIO U CBSI3aHO C PUCKOM
HexenaTeabHbIx sBieHuit (HA) [11, 12]. Xupypruuyeckoe Bme-
IIATeJIbCTBO C 3aMEHOI CycTaBa TO-TIPEKHEMY OCTAeTCsT eIUH-
CTBEHHBIM BapWaHTOM BEICHMS MAIMEHTOB C TEPMHWHAJIbHOI
cTragueil 3a0oeBaHus, YTO TUKTYET HEOOXOIMMOCTH ITOMCKa
0osee 3(P(PeKTUBHBIX CTpATETnii JIeYSHUSI.

B HacrosiemM 0030pe paccMaTpuBaeTcsl BeCh CIEKTP M3-
BecTHBIX ITpu OA ayTOAT 1 00Cy>KIaeTcst UX poJib B BOSHUKHOBEHUN
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1/WJIA COXpaHEeHWM CUHOBUTA U paspyireHnn CX ¢ pa3BUTHEM
AyTOMMMYHHOU peakiluy U ayToBocTajieHus. M3yueHune moreH-
nuanbHOM pou T-muMdontoB 1 ayroanTuTes (ayToAT) K KoM-
noHeHTaMm CX rmpu OA He TOJIbKO (hOpMUPYET HOBOE TOHUMAaHUe
€ro rmaroreHe3a, HO M CIIOCOOCTBYET pa3paboTKe U BHEIPEHUIO
HOBBIX CTpaTeruii JIeUeHus, TaKUX Kak MPUMEHEHUE UMMYHO-
MOIYTUPYIOIIUX CPEACTB. B CBSI3M ¢ 3TWM CeromHsi GOJBIION
WHTEpeC TPeACTaBsTIoT MeTonbl JedeHuss OA, yduThIBaIONINe
peaxiny ayTOMMMYHHUTETA 1 ayTOBOCTIAJICHNST, B TOM YK CIIE TIPU-
MeHeHHe (papMaKOHYTpUIIEBTUKOB [13].

AyTOMMMYHHUTET UM ayTOBOCHAJIEHNe — /1BA 3BeHa naroreHe3a OA

B xone pacimpeHHOro MpoTeOMHOTO UCCIIeIOBaHNs OSIKOB
U NEeNTUI0B CbIBOPOTKU KPOBU U CUHOBUAJIbHO XXuakocTu (CZK)
pu OA u peBmaTonaHoM aptpute (PA) 61710 0OHapYKEHO CO-
TOCTAaBUMOE KOJIMYECTBO ayTOAT M TOKA3aHO, YTO HEKOTOPhIE
13 HUX BBISBIISIIOTCS TpeumyiecTBeHHO mipu OA. [1pu aToM um-
MYHM3a1Ms OeJIKaMU ITPOMEXYyTOYHOTO ¢j1os1 CX 1abopaTOpHbIX
MBIIIIEH CITOCOOCTBOBAJIA PA3BUTHIO KATBITM(DUKAIIAN CYXOXKMITHIA,
YTO YKa3bIBaJIO Ha MOIYJISINIO (DYHKIIMU MOJEKYI-MUIIeHeH
IO BIUSTHUEM ayTOUMMYHHBIX peakiuii [8].

IMoctTpancnsaunonnas moguduxkauus ([ITM) Genkos
(okucieHue, KapdaMUIMpOBaHUE, LIMTPYUIMHUPOBAaHKE) CBsI3aHa
C CUHOBUTOM Y MOXET MPUBECTH K NosiBieHUI0 ayToAT. Mi3BecTHbI
aAyTOMMMYHHBIE peaKIIiy POTUB OEJIKOB OITOPHO-IBUTATEIHHOTO
arrmapara: arrpekaHa, MpoTeominKaHa, (hUOpOHEKTUHA, OJU-
TOMepHOTro 0eTKa MaTpuKca Xpsila U HaTUBHOU (HOPMBI KOJI-
nareHa | tuma (CI) u CII [14]. PacnpocTpaHEeHHOCTb 3THX
ayToAT B kpoBu nainueHToB ¢ OA M3yyeHa HEAOCTATOYHO, HO
HEKOTOPbIE U3 HUX ObUTH MPEIOKEeHBI B KAUeCTBE OMOMapKePOB
[15, 16]. IIpeacraBieHO MHOTO COOOLIEHN O TIPUCYTCTBUU B
CX npu OA aytoAT, B ToM yucie K OejlkaM, CBS3aHHBIM C
KOCTHOM TKaHbIO (OCTeOKaNbLINHY, ocTeonoHTuHYy — OITH, —
OCTEONPOTETEPUHY), THATYPOHOBOI KUCIIOTE, MPOTEa3aM U POJi-
CTBEHHBIM (hepMeHTaM (MaTPpUKCHOI MeTaionpoTenHase 9 —
MMII9; TkaHeBOMY MHTMOMTOpPY MeTajIoNpoTeuHas 1 —
TUMIII) [17, 18].

N3BectHO, uTOo hopmupoBaHue ayToAT yBenuunBaeTcs npu
crapeHuu [19], ogHAKO OCTArOTCS OTKPHITBIMU BOIPOCHI WX
3HayuMocTu 1151 OA KakK BO3pacT-acCOLIMMPOBAHHOTO 3a00Je-
BaHMUSI.

OT1anuuTeNIbHOM YepToii cuHoBUTA Npu OA SIBIISIETCS KJIe-
TOYHBII cTpecc, MPUBOIAIINI K CHHTE3Y (hepMEHTOB, BRIpaOOTKE
XUMUUYECKUX COEIMHEHUI, OTBEeTCTBeHHBIX 3a [ITM 0OenkoB
MyTeM LUTPYTMHUPOBAHUS, OKUCIEHUS, TIMKUPOBAHUST WU
kapoamminpoBaHus [20—22]. [ITM omocpenoBaHa BpeaHbIMU
Ko(opMaIIMOHHBIMU U3MEHEHUSIMUA B HATUBHBIX OEJTKOBBIX CTPYK-
Typax ¥ y4acTBYeT B Pa3BUTUU 3a00JIeBaHUI1, CBSI3aHHBIX CO CTa-
peHueM [23], SBJsiSICh BaXXKHBIM UCTOYHUKOM AT 1St (hopMUpo-
BaHus ayToAT. YcTaHoB/IeHO, UTO ayTOAT K HIMKJIMYECKOMY LIAT-
py/utnHUpoBaHHOMY Tienituay (ALILLIT) u kapGaMuImpoBaHHOMY
npotenHy (aHtu-Kapll) B ceiBopotke mpu OA BcTpeyaroTcs
penko [24], aytoAT x okucienHomy CII (antu-ROS-CII) 6bi1n
oOHapyxeHbl B cbiBOpoTKe U C2K 6ombHbIX OA ¢ nmpu3Hakamu
cuHoBUTa [25].
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X. Xie u coaBT. [26] MpoaeMOHCTPUPOBAIM, YTO B TO BpEMSI
kak ALILLIT u antu-KapIl B cbIBOpOTKE KpOBU 0OJIbIlIE€ CBSI3aHbI
¢ nporpeccupoBaHueM PA, ayroAT k CII npucyTCTBYIOT B ChI-
BopoTKe KpoBH 00JbHBIX OA B 17—30% ciyyaeB. HanpoTtus, B
CXK ALLIT u aytoAT K KoJimareHy oOHapy>XUBaIOTCsl KaK Mpu
OA, Tak u nipu PA. AyToAT K HaTMBHBIM OeJiKaM KoJulareHa B
CBIBOPOTKE BBISBISLINCH U pu OA, 1 mpu PA ¢ omrHaKkoBoiIt ya-
crotoit (~17%). OHu onpenensitorest Takxke B C2K, xors yanie
npu PA, uem nipu OA. Pe3yibTaTbl JaHHOM pabOThI TOKA3bIBAIOT,
470 3T ayTOAT K HaTUBHBIM OeJKaM BO3HMKAIOT HE3aBUCHUMO
OT TUTa 3a00JIEBaHMS 1 CBSI3aHBI C TTIOBPEXKIECHUEM CTPYKTYPHBIX
KOMITOHEHTOB CycTaBa. ABTOPBI OTMEYAIOT 0oJiee YacTyio BBI-
sapasgemoctb ALILITT B CK, yem B kpoBu 6016HBIX OA. CrienoBa-
TEJIbHO, ayTOPEaKTUBHOCTb K LIMTPY/UIMHUPOBAHUIO M OKUCIIEHUIO
BcTpeyvaeTcsi ¢ Bbicokoi yactotoii mpu PA u OA (CXK), u Tone-
PaHTHOCTh B-KJIETOK K HUTPYLIMHUPOBAHHBIM U OKMCIEHHBIM
Ar MOXeT ObITh U3MEHEHa MPU 000UX 3200 e BAHUSIX.

OITH skcrpeccupyeTcs pa3mUIHBIMUA KJIETKAMU 1 TKAHSIMHU
(TToUKH, MIIalleHTa, OIyXOJIeBbIe KJIETKH, BBICTUJIAIOIINE SITUTE-
JIMaJIbHbIe KJIETKHU, OCTPOBKOBBIC KJIETKU M aKTUBMPOBAaHHbIE
T-aumdponutel), mpu 3ToM 0OCHOBHBIM McTouHUKOM OITH siB-
JISIIOTCSI XOHAPOUUTHI U octeokiactel [27]. OITH npencrasisier
OO0l KUCTBII KalblMii-CBI3bIBAIOIINN [IMKO3UIUPOBAHHbII
dochorpoTerH 1 ABISETCS OMHUM M3 OCHOBHBIX HEKOJIJIAreHOBBIX
0EJTKOB KOCTH, KOTOPBI y4acTBYeT B SHXOHIPAIbLHOM OKOCTCHEHUI
U peMojieIMpoBaHMM KOCTHOM TKanu [28]. OITH B3aumMoneiicTByeT
C MHTETPUHOBBIMM perienTopamu uepe3 Arg-Gly-Asp-MoTUB U
CITOCOOCTBYET MPUKPETUICHUIO KJIETOK K BHEKIIETOUHOMY MaTPUKCY.
OITH cBa3biBaeTcs ¢ MosiekyJoii anresun CD44, kotopasi cBepx-
aKcrpeccupyetcs B cyctaBax mpu OA [29]. [Tponykumst ayToAT
Kk OITH peructpupoBanacek y 9,5% nauuentos ¢ OA [30]. Cuu-
taercs, 4to ayToAT K pasHbIM snuTornam Ha mosekyne OITH
MOTYT MO-Pa3HOMY MOAYJIMPOBATh ero MYHKIUM, U, TAKUM 00-
pa3oM, 3 dexThl ayToAT Oyny pasnuyaThbes.

YemnoBeueckuit MPOTEOTSTMKAH arTpekaH MpU yIaleHUN XOH -
POUTUHCYIBb(ATHBIX LIETIe M3 XpsIIIei TII0a MOXET BhI3bIBATh
CD4+T-3aBucuMsblii moauapTpuT y Mblieit tuauu BALB/c. Ar-
rpeKaH B3POCbIX JJA0OPATOPHBIX JKMBOTHBIX, OOTraThIil KepaTaH-
cynbdatom (Kc), He obmagaeT aTuMm cBoiicTBoM. Tlocie ynaneHust
Kc ¢ momoribio keparaHasbl 1ToMeH MOJIeKy/ bl G 1 caMOCTosITe TBHO
BBI3BIBACT TSIKEJIBI 3PO3UBHBIN TOTUAPTPUT U CITOHAWIUT Y
mbieii tuan BALB/c, T. €. yHKIIMOHUPYET KaK apTPUTOTCHHBIIA
JIOMEH arrpekaHa, v 3ToT 3¢ @eKT SIBJsIeTCS UMMYHOOIIOCPEI0-
BaHHBIM. B omnpeneneHuu apTpUTOreHHOCTM arrpekaHa M ero
¢dparMeHTOB KpaiiHe BaxKHbIMU SIBJISIIOTCSI TTPOLIECCHI TIMKO3M-
JIMpoBaHus U Trpoteosnu3a [31]. YoaneHue uerneit XoHAPOUTUHA
cysbgara (XC) u3 cepaLieBUHHOTO OesiKa IMpoTeorInKaHa Ijio1a
YyeJoBeKa YCKOPSIET MHAYKINIO 3a00JIeBaHUST BCICACTBUM YBe-
JIMYEHMST BBIPAOOTKM aHTUTEN K Tporeoriukany [32]. [Ipoteo-
IJIMKaH B3POCJIOrO 4eJoBeKa COMEPXKUT OOJIbIIOE KOJUYECTBO
Kc [33] u penko BbI3bIBAaET apTpuT, gaxke rocie yaaieHus XC.
CrnenoBatenbHo, K¢, KOBaJIEHTHO CBSI3aHHBIN C CEPIIIEBUHHBIM
0eJTKOM TIPOTeoTINKaHa, MoXkeT, Kak 1 XC, BIUSATh HA UMMYHHBIT
OTBET ITPOTEOTIMKAH-PEaKTUBHBIX T-TNM(GOILIUTOB, paciio3HaI0-
IIMX TOTEHIUATHHO aPTPUTOTEHHbBIE STTUTOIBI.

AHaJIn3 MIMMYHHOTO OTBeTa Ha Takre KOMIMOHeHThl CX, Kak
6es1ok mpomexxytouHoro cios xpsima (CILP) u YKL39, nokazai,
YTO SHIOTeHHBIE KOMITOHEHTHI CX SIBIISTIOTCSI HCTOYHMKOM aH-
TuTeHHBIX geTepMuHaHT 1pu OA [34]. Panee mpu OA ObutH BBI-
sgpneHbl CD3 T-mumdonuter B8 CO n1 CD4+CD8+ kieTku B
cyocuHoBUaIbHOM ciioe. [1pu aTom KonmdecTtBo T-1uM@oLmToB,
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akcnpeccupyoiux natepbepo (MPH) vy, w10 B 5 pas 6osnblire,
yeM MJI4+ knerok. JlaHHbIe 00 SKCHAHCUK OJUTOKJIOHATbHBIX
T-numdpouuro B CO npu OA v Hanuuuu ckoruieHus: T-aum-
¢ounToB, ykasbiBaloT Ha To, uTo npu OA B CO MoOXeT uMeThb
MecTo omnocpenoBaHHblil Thl-kneTkamu crnenuduyeckuii uM-
MYHHBI OTBET, YIIPaBJISIeMbIii TOKATbHBIMU AT,

Cretmpuunsie st OA ayTOAT BBI3BIBAIOT Pa3BUTHE XPO-
HUUYECKOT0 CUHOBUTA U, TAKMM 00pa30M, CIIOCOOCTBYIOT BEIPAOOTKE
LIMTOKWHOB JIs1 aKTUBALMU MTPOTeas, YTO MPUBOIUT K MOBPEXK-
neHuto XxoHaporuToB 1 CX B I1IeJIOM, 3aIyCKy ayTOMMMYHHBIX
peaxIInii, COTPSIKEHHBIX C TTOBPEXICHUEM IPYTUX KOMITOHEHTOB
cycTaBa M MOAYJIUPYIOIINX (PYHKIIUU MOJIEKYI-MUIIICHE.

CX, coctosiiuii B ocHoBHOM 13 CII u arrpekaHoBbIX TTpO-
TEOTJIMKAHOB, HE MMEET BacKyJsIpU3alluyd U 3allMIIeH OT UM-
MYHHBIX BO3aeicTBUi. OIHAKO MPOLIECChl CTapeHUsI, MEXaHU-
YECKUI cTpecc U TpaBMa MOTYT CIIOCOOCTBOBATh (POPMUPOBAHUIO
AHTUTEHHBIX JIeTEPMUHAHT, SKCITO3UIINS KOTOPHIX B UMMYHHOM
CHCTeMe MHIAYLIMPYET pa3BUTHE ayTOMMMYHHOTO apTpHTa, CO-
MPOBOXKIAIOIIETOCS BBIPAOOTKON MPOBOCTIATUTEIbHBIX ITUTO-
kuHoB: MJT1P, dakropa Hekposa onyxonu (OPHO) o, WUJI6.
BsaumoneiicTBys ¢ peLientopaMu, OHU MHAYLIMPYIOT CUTHAJIbHbBII
kackan NF-xB, ycunupaloniuii BocnajieHue U Kataboiu3M 3a
CYeT CUHTE3a HOTOTHUTEIBHBIX IUTOKWMHOB, CTUMYJISIIIAN IKC-
MpecCcrr MOJIEKYN aAre3nu, XeMOKMHOB, okcuaa azora (NO),
MPOCTarIaHANHOB U (PePMEHTOB C KaTabOIMUECKON aKTUBHOCTBIO
(MMII1, MMII3, MMII113, arrpekaHasbl), pa3pyllaroliux Ha-
TUBHBII KoJilareH W arrpekaH [35] ¢ ¢opMupoBaHUeM aHO-
MaJIbHOTO (DEHOTHUIIA XOHIPOIIMTOB, KOTOPBI HEMTOCPENCTBEHHO
MPEMSITCTBYET CUHTE3Y KOoJlJIareHa 1 arrpekada [36]. PaspyiieHue
CX yBeTMIMBAET MPEACTaBICHUE €TO AaHTUTCHHBIX IETCPMUHAHT
MMMYHHOM CUCTEME, YTO TIPUBOAUT K Pa3BUTHUIO CAMOITOIIEP-
JKMBatolleiicss ayrouMMyHHo# peakiuu Ha CX mpu OA. DToT
npolecc 00ycJOBIMBAET MporpeccupoBaHue nectpykuuu CX ¢
BBICBOOOXIEHEM BCe GOJIBIIIETr0 KOJMIECTBA ayTOAT, UTO CITO-
COOCTBYET XPOHUUYECKOMY TEUCHMIO BocTiajeHUs. CUUTAIOT, YTO
B MOpaXXKeHHBIX CycTaBaxX IMPUCYTCTBYET OOJIBIIOE KOJTUYECTBO
AHTUTEHHBIX MENTHUAOB, OTBEYAIOIINX 32 aKTUBAIIUIO UMMYHHOTO
oTtBeTa. Pacman skctpatennosapHoro Mmarpukca (DLM) npu-
BOAMT K (GDUOPWILISILIMU U TIOCIENYIOIEMY O0pa30BaHUIO TPEIIMH
CX. Tlpu aTOM pacriojiokeHHasi HEMOCPEJACTBEHHO IO HUM
CK mozmBepraeTcst peMOIeIMPOBAHUIO C TIOBBIIICHUEM €€ MeTa-
0oJIM3Ma, pa3BUTHEM MUKPOTIEPEJIOMOB U YCUJICHUEM aHTHOTe-
He3a. [lomaraloT, 4TO BBICOKMII ypOBEHb TKaHEBOIO (paKTopa
pocta (TDP) B BeI3bIBaCT 06pa3oBaHue OCTEOMUTOB U YBETUUM -
BaeT runepTpoduIo XOHIPOLMTOB Yepe3 aJIbTepHATUBHbIE CUT-
HaibHbIe yTH [37].

dopMupoBaHre ayTOMMMYHHOTO OTBETa Ha ayTOAT MpHU
OA cBSI3aHO ¢ UIBMEHEHUSIMU B (PYHKIITMOHUPOBAHUY UMMYHHOM
CHUCTEMBI, pa3IMyalolleil COOCTBEHHBIC M Uy>K1e AT ITOCPEACTBOM
HECKOJIbKMX MeXaHU3MOB. MMMYyHHbIE KJIETKU BPOXIECHHOIO
MMMYHUTETa PACITO3HAIOT OMpeleIeHHbIE CTPYKTYPbI TATOTCHOB
yepes maroreH-pacrnosHatolue peuerntopsl (PRR), npucyr-
CTBYIOIIME Ha TTOBEPXHOCTH KJIETOK WJIM B DHIOCOMATbHBIX
kommapTMeHTax [38]. CrienmduIHOCTh aTalTUBHBIX UMMYHHBIX
peakiuii peryJupyercsl IEHTPaIbHOM U MepudepudecKoil To-
JIepaHTHOCThIO. LleHTpaibHas TOJIEPaHTHOCTh BO3HUKAECT BO
Bpemsi pa3Butusi B- u T-numdouuToB B KOCTHOM MO3re U
TUMYCE 10 TOTO, KaK KJIETKH JOCTUTHYT Tepudepun. AyTope-
aKTUBHBIC B-KIIeTKM, pearupyromye ¢ TOBEPXHOCTHBIMM ayTOAT,
YAAJSTIOTCS 10 AOCTDKEHUS Tieprdepun. 3pesible ayTopeaKTUBHBIC
B-ki1eTku, ycKoab3HYBIIME OT LIEHTPAJIbHON TOJEPAHTHOCTH,
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11T — npocmaznandunst; APC — anmueennpedcmasaaowue kaemku; ROS — c60600n0-padukanvroe okucaenue; Fcy Rs — Fey-peyenmopbi;
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PAD — nenmudunapeunun dezamunaza’
Fig. 1. Scheme of the pathogenesis of articukar cartilage destruction in OA under mechanical stress and immune-mediated pathobiochemical
pathway (adapted from [46])
PG — prostaglandins; APC — antigen-presenting cells; ROS — free radical oxidation; Fcy Rs — Fcy receptors; NADPH — reduced nicotina-
mide adenine dinucleotide phosphate; NCf1 — neutrophil cytosolic factor 1; PAD — peptidylarginine deaminase

4acTo He aKTUBUPYIOTCS Ha Mepudepru, MOCKOIbKY OHHM KC-
npeccupyior Toabko IgD m cTaHOBSATCA apeakKTUBHBIMMU.
T-xJeTku nperepneBaloT MOJOXUTEIbHbIA U OTPULIATETbHBIN
0TOOp: Ha OCHOBE MOJIOXKUTEIbHON CEIEKLUU KJIETKH, CBSI3bI-
BaloIIMe ayTOAT, TIPEJCTaBICHHbIC IJIABHBIM KOMITJIEKCOM TH-
crocoBMecTUMOCTH (major histocompatibility complex, MHC)
C COOTBETCTBYIOIIEH ahUHHOCTBIO, SIBISTIOTCS TIOJIOXKUTETEHO
OTOOpPaHHBIMU; MPU OTPULIATETTLHOM OTOOpE ayTOpeaKTUBHbIE
T-knerku, kotopsie cBs3biBaloT MHC nipe3eHTupylolne ayToAT,
ynansitores [39]. PerynstopHbie B- u T-kjieTku noaaBiasioT
BOCITaJIeHKe, TIPOAYIIUPYS] UMMYHOCYTIPECCUBHBIE ITUTOKWHBI,
takue kak UMJI10 u TOPP [40, 41]. HapymeHue nodoro u3
STHUX MEXaHMU3MOB MOXKET MPUBECTH K BO3HUKHOBEHUIO ayTO-
MMMYHHOTO 3BeHa B MexaHu3Me pa3Butust OA. AHTUTeNa (MM-
MYHOTIJIOOYJIMHBI) MPEICTABISIOT COO0M TTTMKOMPOTENHBI MSATH
M30TUIOB, BbIpabaTbiBaeMble B-nmumdbounTtamu u rmiasmaTuie-
ckumu kietkamu (IgG, IgA, I1gM, IgE, IgD). Anturena, cBs-
3BIBAIONINE Ty XKEPOIHBIE AT, 00pa3yI0T UMMYHHBIE KOMIUTIEKCHI
(MK), akTuBupyromue 3p@OeKTOpHBIC MEXaHU3MBbI, KOTOPHIE
3aBUCST OT KITACCMYECKOTO MyTH KOMILJIEMEHTa, OTIOCPEIOBAHHOTO

Fc-penenropom harommrosa 1 aHTUTEI03aBUCUMOM KJIETOYHOM
IIUTOTOKCUYHOCTH. [Tpr HEKOTOPBIX ayTOMMMYHHBIX 3a0071¢Ba-
Husx MK He BbIBOISITCS U3 KPOBOTOKA M BbI3bIBAIOT BOCIIAJIEHUE
MocJe CeKBECTPALlUM B TKaHsIX [42].

Tonn-nopo6usie peuentopbl (TLR), npucyrcTByioliue B
AQHTUTEHITPE3EHTUPYIOIINX KJIETKaX U (Parorurax, UrparoT BasKHYIO
POJIb BO BPOXKICHHOM 1 alallTUBHOM UMMYHUTETE, U TIPEICTaB-
Js10T coboit Tunm PRR, KoTophIit Takke y4acTByeT B pa3BUTHHU
ayTOMMMYHHBbIX 3a00sieBaHuii [43]. TLR2 u TLR4 akTuBupyoTcs
B CO 6onbHbIX PA [44]. TTpu UK -omnocpenoBaHHBIX QyTOUMMYH -
HbIX 3200J1eBaHUSIX B3auMojieiicTBre Mexy peuenrtopamu TLR
1 FcyR yemnuBaet oTBeT BocniasMTeNIbHBIX KJIIETOK. biiokupoBaHue
TLR4 BBI3bIBaCT 3HAYUTEIBHOE CHIDKEHME BOCITAJIUTEIHBHOM aK-
tuBHocTH Tipu UM K-FcyR-omocpenoBanHom aptpure [45]. Ha
puc. 1 mpeacraBiieHa cxema maToreHesa paspyiueHusi CX npu
OA B yCJIOBUSIX BO3IECMCTBUS MEXaHUYECKOIO CTpecca U UMMY-
HOOITOCPEIOBAHHOTO MAaTOOMOXUMHUUECKOTO IMyTH [46].

B mocnennee BpeMs yuensieTcsi BHUMaHUE CUHTE3Y B CUHO-
BuanabHo Tkanu UJIS, U117, U118, U122 [47]. U117 urpaeT
BaXXHYIO POJIb B UMMYHOOTIOCPEIOBAHHOM TTOBPEKIEHUM TKAHEH,
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BKJTIOYAsT OpraHoCIIelinduIecKre ayTouMMYyHHBIC peakinu [48],
a Th17-xjeTKu y4acTBYIOT B peMOIEJIMPOBAHUM KOCTHOM TKaHU
[49]. CuuTaercsi, 4TO KOJMYECTBO aKTUBMPOBAHHBIX MaKpoharon
B CO nipu OA KOppeupyIoT € TSKECThIO U ITPOrpecCUpOBaHUEM
3a0oseBaHus [50]. CuHOBUANbHBIE MaKpodaru pearupylor Ha
CBSI3aHHBIC C OMMACHOCTBIO MOJICKYJISIDHBIE TTATTEPHBI, BKITIOYAs
(parMeHTHI XpsIIeil 1 BHYTPUKICTOYHBIE OCJIKA U3 HEKPOTH-
YeCKMX KJIETOK, YTO CITOcOOCTBYeT noBpexkaeHuio CX u uzme-
HeHuto CK 3a cuet BbicBoOOXneHUs 1iuTokuHoB (MJT13, ®HOa,
TOPP) [S1]. [TonmumopdHosiaepHble HeliTpoduibl (ITMH) BbI-
CBOOOXKIAIOT XPOMATHHOBBIE HUTHU C aKTUBUPYIOITUMY CUTHATIAMU
B KaueCTBe HEUTPOPUIBHBIX BHEKJICTOUHBIX JoBYyIIeK (NETS),
KOTOpBIE BHOCSIT BKJIAJl B pa3BUTHE ayTouMMyHuTeTa [52]. Heit-
TpodunbHas snactasza [IMH yBennuubaeT nponykuuio CXCLS
nocpenctsom TLR4 [53]. [IMH npu ycuneHun HeTo3a padboTatoT
KaK UCTOYHMK LUTPYUIMHUPOBAHHbIX ayTOAT nipu PA [54]. TTo-
nuMopbu3Mbl B reHe Ncf1 cBsi3aHbI ¢ orocpenoBaHHON T-pery-
JIATOPHBIMU KJieTKamu cympeccreit CD4+ muM@oLmToB, KOTOpbIe
MOIUGUIIUPYIOT T-KJI€TOYHO-3aBUCUMBIN ayTOMMMYHHBIN OTBET
[55]. MexaHu3M BO3HMKHOBEHHUS 3a00JI€BaHMSsI, CBA3aHHBINA C
cyononyisiiusiMu MakpodaroB, CBUIETEIbCTBYET O HaIUYUKU
BO3MOXHbIX (heHOTUIIOB OA.

Poan CII B ayronmmynnom mexanusme passutust OA

CX comepXuT XOHIPOLUTHI, KOTOPbIE TIPOM3BOISIT KOJIIA-
reHoByio MaTpuily. CyliecTByeT MHOTO TUIOB KoJUIareHa, TakKux
Kak (UOpMIISIPHBII KOJUTareH, KoJUlareH, aCCOLIMMPOBAHHBIH ¢
0a3aJibHOI MeMOpaHOIii, KoJulareH, acColMUpPOBaHHbIM ¢ Gub-
pUIaMu, ¢ IPEePBAHHBIMY TPOWHBIMU CITUPAJISIMU 1 KOJITAaTeH C
kopotkoii temnpio. CII — 310 pubPMILISApHBINM KoJtareH U oc-
HoBHOU KoMmoHeHT CX (>90%), KOTOpHhIii TakKe CONEPKUT
kosuareH IX n XI [56].

CII sBnsieTcst MOTEHUMATBbHBIM AayTOAT, BOBJICUEHHBIM B
ayTOMMMYHHbII MexaHu3M (popmupoBaHus OA c 06pa3oBaHUEM
anturen K CII (antu-CII) B ceiBopotke kpoBu, C2K u CX. AHTH-
CII BuisiBistrorest mpu PA [57] v Tipu F0OBeHMJTBHOM MAMOTIATHYC-
ckoM aptpute (FOUA) [58].

Bonbiias yacth 3HaHuit 00 ayroumMmyHHOM otBeTe Ha CII
MoJIyyeHa B 9KCIIEPUMEHTE, B YACTHOCTH Ha MOJEIN KOJUIareH-
uHayuupoBaHHoro aptputa (KHWA) ¢ uMMyHU3aluen ayTosio-
ruyHbIM uin reteposiornuHbiM CII ¢ arbioBanToM [59]. BBeneHue
HatuHoro CII maGopaTopHbIM KpbIcaM U MBIIIIAM TIPUBOIUT K
Pa3BUTUIO Y 3TUX XMBOTHBIX PA-momoOGHOTrO monmapTtpurta u
MPOAYKLMU LUPKYJIUPYIOIINX aHTUTE K KojutareHy [60]. s
Pa3BUTHSI APTPUTA B TUX MOJIEJISIX HEOOXOIUMBI (DYHKLIMOHATBHBIE
T-mamodumTsl [61], urparoive posb B 3¢ deKTopHOM (ase apT-
puta, uHayurpoBaHHoro CII, XOTs B Ipyrux MCCleNOBaHUSIX
YKa3bIBaeTCsl Ha POJIb TYMOPAIBHBIX MEXaHU3MOB, 3aBUCSIINX
ot T-nmumdountoB. KMA B 3KcriepuMeHTe OIocpenoBaH CBSI3bI-
BalOIUMU KOMILIeMeHT aHTuTeaamu K CII.

[Nonasstiolee 60ABIIMHCTBO UCCIEAOBAaHUI BCTPEYaeMOCTH
aHTu-CII npu FOWA u PA HanpapiieHbl Ha onpenejeHue pac-
MPOCTPAHEHHOCTH aHTUTEN K LUTpy/UTMHUpoBaHHOMY CII [62,
63]. AaTurena K HaTUBHOMY LuTpy/ummHupoBaHHOMY CII 06-
HapyxeHbl y 78,5% 6onbHbIX PA [64] 1y 24% 6GonbHbIx FOUA
[62]. Paznuuus B pacnpoctpaHeHHoct aHTU-CII B onyGinko-
BAaHHBIX MCCJIEIOBAHMSIX CBSI3aHBI C TEM, UTO B KauecTBe AT UC-
noJjib3oBaiuch pazHbie BUAbl CII. Ananus cnenuduunoctu CII
nokasai, yto ayToAT cBsi3aHbl CO crieMDUIECKUMU apTPUTO-
TEeHHBIMU SIMUTOIAMU, TIPUCYTCTBYIOIMMU B Mojekynax CII
pa3HbIX BUIOB [65].

107

BrisBieH noBblilieHHBIN ypoBeHb aHTU-CII y manneHToB ¢
pannum FOUMA [58], uTo corjacyercss ¢ JaHHBIMU O OoJjiee
BBICOKOI 4acTOTe 3TUX aHTUTEN Ha paHHUX cragusx PA [66].
Ha monenn KA y mbitieii iuHun MRL ypoBHU LM PKYIUPYIO-
mux aHTu-CII Takke ObLIM cCaMbIMU BBICOKMMM Cpasy Iocie
passuTus aprputa (1o 6 mec) [67]. BeposTHO, BBICOKME YPOBHU
aHTu-CII MOryT MHIYyIMpPOBaTh OCTpOE BOCTAJICHUE, OMOCpe-
JIOBaHHOE TOBEpPXHOCTHO-cBsI3aHHBIMU MK, comepxammumu
antu-CII. Hupkynupytomue MK, B cocTaB KOTOpPBIX BXOASIT
antu-CII, MOTYyT aKTUBHUPOBATh CUCTEMY KOMITJIEMEHTa U CTH-
MyJVPOBATh MTPOAYKIINIO YIACTBYIOIINX B PA3BUTUU BOCTIAIN-
TEJIBHOTO IIPOLIeCCa IMTOKMHOB, Takux Kak WMJI1, UJI16, U110 u
®HOaq, 4TO COCOOCTBYET XPOHUUYECKOMY TEUEHUIO apTpuTa
[68]. YpoBeHb aHTUTE, MPOSBISIONINX BEICOKYIO aBUIHOCTh K
CII, OblI 3HAYUTEILHO BbILIE Y MAMEHTOB ¢ aKTUBHBIM 3a00-
neBanueMm; aHTu-CII obpasyror UK ¢ CII CX, kotopsble, eciu
WX HE YNaTUTh, aKTUBUPYIOT KOMIUIEMEHT W TIOIEPXKUBAIOT
XpOHUYECKOE BocmaaeHue [69].

WccnenoBanus ykasplBalOT Ha CIEHU(PUIHOCTb aHTUTE,
rpu 3ToM aHTuTena K HatuBHoMy CII a(hheKTUBHO OJI0KMPYIOTCS
HaTuBHbIM CII, a 6J10KMpyo1Iast aKTUBHOCTb C ICHATYPUPOBAH -
HbIM CII 1 HaTUBHBIM WK ieHaTypupoBaHHbIM Cl nmpakTuyecku
orcytctByeT. CrenoBarenbHO, HatuBHBIe aHTUTena K CII Ha-
TpaBJIeHbI TPOTUB KOH(POPMAIIMOHHBIX IETEPMUHAHT, 3aBUCSIIINAX
OT BCEW TPOWHOW CIUpasiv, a HE OT JETEPMUHAHT OTACJIbHBIX
o-uerneit [70]. Kokreitnb u3 antu-CII, oToOpaHHBIX 110 UX 3IU-
TOMHOM CMeUMUUHOCTUA, MOXET OBICTPO BbI3bIBATH aPTPUT CO
100% cunxponHocTbio [71]. KokTeliib aHTUTENT COCTOSIT M3
YeThIpeX MOHOKJIOHATLHBIX aHTUTEN K ClI, KOTOpBIE CBS3BIBAIOTCS
¢ yeTko ompeaeneHHbIMU anuTonamu: Cl, J1, D3 u Ul. Ot
SITUTOITBI PACTIPOCTpaHeH I 110 Beeit oomactu ClI, oOHapyKuBaroTcst
y Mbleid, uMmyHusupoBaHHbeix CII ¢ pasButuem aptputa, U
CITOCOOCTBYIOT MHTEHCUBHOMY 0Opa3oBaHuio MK Ha moBepxHocTH
xpsina uim B CO [71]. 3aTeM 3TU KOMIUIEKChI MOTYT aKTUBUPOBATb,
YCUJIMBATh U BBHI3BIBATh BOCIIAJIEHWE KaK KJIIAaCCUYECKUM, TaK U
aJBTePHATUBHBIM MTyTIMU. MOHOLIUTHI B CYCTaBe TaKKE aKTUBH-
PYIOTCSI STUMM KOMILTeKcaMu Yepe3 Fe-perientopbl, BBICBOOOXKIAs
npoBocnanuTenbHbie TUTOKUHb (PHOo u WJI1B), obecnieun-
BaloIlMe MUTPALIMIO HEUTPpODUIOB U Makpodaros, MpuyeM aH-
tutena K anurony F4 CII 3amuinator ot pazsutust KHUA [72].

Panee coob6mranocs, uto T-mumdonntst pearupyiot Ha CII
TPY COBMECTHOM KYJBTUBUPOBAHUH C CHHOBUAJTBHBIMU (PUOPO-
OJacTaMu M YCUJIMBAIOT BbIpaOOTKY xeMokuHoB [73]. ®HO«
MOXET IMPUKPETUISATLCS K (DMOPOHEKTUHY BHEKJICTOUHOTO MaTpUKCa
U IIPUBJICKATD aKTUBUpYIoLyecs: apyrumu xemokuHamu (RANTES
u SDF1a) T-kietku, urpas yisi HUX pOJib SIKOPS1 BO BpeMsl BOC-
nanenust [74]. RANTES axktuBupytor nuddepeHIInpoBKy oc-
TEOKJIACTOB U CIOCOOCTBYIOT PEe30pOIMU KOCTU TIPU apTPUTe
[75]. Takum ob6pa3zom, UMMYyHHBIE KiIeTKU 1 DLIM peryaupytoT
CHUHTE3 IIUTOKMHOB U XeMOKHUHOB, CIIOCOOCTBYS pa3Butuio OA.

MexaHu3M eiicTBUS U ePCIEKTUBBI IPUMEHEHNS
Henenarypuposanaoro CII B cocraBe
(apmakonyTpuneBTukoB npu OA

J. Strid u coaBr. [76] moKa3anu, YTO HAKOXHAss UMMYHHU3ALIKS
CII uHrubuposaja pa3BUTHE U MPOrpPeCcCUPOBAHUE IKCIIEPUMEH-
TajibHOro xpoHuyeckoro KMA y wmbliieit u obseryaia TeueHue
3a0071eBaHUS. ABTOPbI HaOMIOJAIM CHUXKEHUE Mposndepauun
T-numdonuros, BeizBanHoe ClI, u nponykuuun UPHY, a Takxe
3HAYUTETHHO OOJiee HU3KME YPOBHU CHIBOPOTOUHBIX aHTUTEN K
CII (IgG2a). Hanpotus, ctumynupyemasi CII npoaykiust NJ14 u
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ypoBeHb IgE-anTuTes1 ObUTH MOBBIIIIEHBI B COOTBETCTBUM C TPAHC-
dopmanueii orBeta Ha CII or Th1 k Th2 y 1aGopaTOpHbBIX MbILLIEH,
npu 3ToM npoaykius MJI4 odpaTHO KoppeJinpoBaja ¢ TSKeCTbIO
3ab6oneBaHus1. OtBeT Ha ClI co cropoHb! T-TMMGOLIUTOB yKa3biBal
Ha MHIYKIIWAIO PETYISTOPHBIX T-KIIETOK, KOTOpbIe aKTUBHO WHTH-
OUpPYIOT 3(PHEeKTOPHBIC PeaKIMKY Ha MOICIIA MBIILICH C apTPUTOM.
Yposenb CD4+CD25+ T-muMdo1mTOB rocjie HaKOKHON UMMY-
auzaunu ClI e mossimacs [76]. 3a MHrHOUpyoLUM 3 dHEKTOM
HakoxHoi uMmmyHusauuu CII Ha matoreHHblii Thl-oTBeT u
TSDKECTh 3a00JIEBaHMSI MOTYT CTOSITh HECKOJIBKO MexaHU3MOB. Ha-
omonaemoe odliiee nepextoueHue ¢ Thl- va Th2-tun umMmmyHuTeTa
MOXET TIPEACTaBIATh COO0M WHAYKLINIO de novo TOMWHAHTHOM
aHTUTeH-criennuduyeckoit momyassuuu Th2 win MoXeT OBITh
CBSI3aHO ¢ (paKTUUECKUM M3MeHeHHeM AuddepeHLnpOBKU
CllI-crietmpuyeckux Th-knerok. Ha nuddepeHIIMPOBKY KIETOK
Thl u Th2 cymecrBenHo Bausier npucyrctsue UDOHy u N4,
KOHTPOJIMPYIOIINX SKCTpeccHio (hakTopoB TpaHckpumimu TOPR
[77] m GATA-3 [78]. AuddepeHumpoBka T-KIeTOK Ha MOITYJIsI-
LIMOHHOM YPOBHE 3aBUCHUT OT TUHaMUKK 3kcrnpeccun TOPP u
GATA-3, xotopsle sBsitoTcst antaroHvuctamu [79]. Beenenue CII
noaasysiet pazsutue KMA [80]. ITox Bnusiuuem teparuu CII or-
MEYaJIoCh TakKKe YMEHBIIIEHUE BBIPaKEHHOCTH CHMITTOMOB PA
[81, 82]. OTu naHHbIe MO3BOJISIOT MPEANOIOKUTh, YTO UMMYHO-
momyupytommii apdekr CII obecrieurBaeT BO3MOXHOCTh aK-
TUBHOTO MepenporpaMMrpoBaHus maroreHHoro Th1-oTeera, co3-
JaBasi MPeIIOChLIKY Uit ucrob3oBaHusi CII B kKauecTBe HOBOTO
crelr(uIecKoro U mpocToro CpeacTBa sl JIYSHUSI XPOHUYECKUX
ayTOMMMYHHBIX BOCTIAJIUTEILHBIX 3a00JIeBaHMiA, B TOM unciie OA

B HaruBHOI1 (hopMe KosutareH obJiagaer crielu@uueckKum
MEXaHM3MOM JEMCTBUSI, U3BECTHBIM KaK IepopaybHas ToJie-
paHTHOCTB. [IepopaibHast TOJIEPaHTHOCTD OTPEIeIsIeTCS KaK aK-
TUBHOE TIOJIABJAEHME CHeln(pUIECKOTO UMMYHHOTO OTBETa Ha
AT, BriepBbl€ BCTpeUalOIIMecs B XKeJTyT0YHO-KUIIIEUHOM TpaKTe,
U TIpeNCTaBisieT co00i MMMYHOONOCPEIOBAHHBI MEXaHU3M,
OTBETCTBEHHBIH 3a M30eTaHue UMMYHHOTO OTBeTa Ha Oe3BpeIHbIe
AT, Takre KaK MUIIEBBIC OCJIKA MJIM KOMMEHCAJIbHbIE MUKPO-
opranu3Mbl [83]. MexaHu3M repopaabHOI TOJIEPAHTHOCTU NHU -
LHUUpyeTcs B IMMMOUTHOM TKaHU, aCCOLIMMPOBAHHOM ¢ KUILIeY-
HUuKoM (gut-associated lymphoid tissues, GALT), Ho BiusieT Ha
cucteMHbIit UMMYHUTET [84]. bonbue ckorenust GALT dop-
MUPYIOT NefiepoBbl OJsIIIKY [85], a KynoyiooOpa3Hblii a1UTeui,
pacrioaraloniicss Hal HUIMH, COIEPXKUT MHTPASITUTETUATbHbIC
JIMMGOLUTHI ¥ STTUTETNANIbHBIE KJIETKH, YaCTh U3 KOTOPBIX UMEET
MUKpockaaaku (M-kieTku). M-KJIeTKY TpaHCIIOPTUPYIOT AT U3
MpocBeTa KUIIEYHUKA B MelepoBbl OJISIIKY, Tae hopMupyercs
WMMYHHBII OTBET B CJIM3UCTON 000JOYKe. AT B TIPOCBETEe KH-
IIEYHUKA 3aXBaThIBAIOTCS AHTUTEHITPE3CHTUPYIOLITUMU KIIETKaAMH,
KOTOpBIC MUTPUPYIOT B IPCHUPYIOIINE KUIIIEYHUK ME3CHTEPH -
aJibHBle JTUM@ATUIECKUE y3JIbl U MHUIIMUPYIOT aKTUBALIUMIO U
nuddepeHIMPOBKY 3(PHEKTOPHBIX UJIU PETYAsITOPHBIX T-KJIeTOK
(Tregs) [86]. DTu aHTUTEHCTIEIIM(UIECKIE PETYIITOPHBIE KIIETKI
KOHTPOJIMPYIOT UMMYHHBII OTBET, MHAYIIMPYST CEKPEITNIO ITOHU-
SKAIOUIMX MOJIYJISIUI0 UTOKUHOB, Takux kKak TOPB, N4,
WJ110, cHrKast mpy 3TOM aKTUBHOCTH ITPOBOCTIATUTEIBHBIX LI~
TOKUHOB [84, 87]. i nuMdaTnuecKrx y3JI0B TOHKON KUIITKHU
XapakTepHa BbICOKasl KcIpeccust OPMUPYIOIIMXCS B TUMYCE
Foxp3+Tregs 1 ToseporeHHbIX JIEHAPUTHBIX KJIETOK B COOCTBEHHOI
IJIACTMHKE U MPOKCUMAaTbHBIX TUMGMATUISCKUX y3/I1aX. AKTUBH-
poBaHHBIE TUMGbOITUTHI TIOTIAAI0T B CUCTEMHBII KPOBOTOK Yepe3
TpyIHOU TMM(MATUUECKUIA TTPOTOK, B Pe3yJIbTaTe YeTO PETUCTPH -
pyeTcsl CUCTeMHBIM 3(DheKT nepopaibHOIi TolepaHTHOCTH [88].
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IlepopanbHas TonepanTHOCTH K ClI ObUTa BriepBBI€ ONMKcaHa
B 1986 1. C. Nagler-Anderson u coaBT. [89], KOTOpbIe TOKa3allu,
YTO NMepopabHOE BBEAECHNE HATUBHOTO, HO HE IEHATYPUPOBaH-
Horo CII, cH1xXano ayToMMMYyHHBII OTBET. ABTOPbBI TaKKe yCTa-
HOBUJIM, YTO TpeXIeTIoYeTHasl CTPYKTypa KoJlareHa Heooxoamma
IUTST TOTO, YTOOBI BBI3BATH PEAKITUIO TIEPOPATTLHOI TOIEPAHTHOCTH.
Kpome toro, addexkruBHOoCTh HaTMBHOTO CII B 60pBKOE C BOC-
najeHueM CyCTaBOB Obljia ITOATBEPXKAeHA Ha JIJAOOPaTOPHBIX MO-
nensix PA [90].

B psine kimHMYecKrX paboT J0Ka3aHO HATMIKME KUIIIEUHO-CH-
HOBUAJIBHOI OCU MPU ayTOMMMYHHOM BOCHJIEHUM CycTaBoB [91].

Ha cerogusiiHuit neHb TPOBeIeHO HECKOIBKO KITMHUIECKIX
uccienoBaHuii 9 GEKTUBHOCT U 6e30MaCHOCTA MMPUMEHEHMS
KoJIT1areHa B KauecTBe hapMaKOHYTPULIEBTUKA JUTSI IOAIEPXKAHUS
370pOBbsI CYCTaBOB Yy MauueHToB ¢ OA. B OOJIbIIMHCTBE UCCIe-
NOBAHUII OLIECHWBAJIMA TeparieBTUUECKUI TOTEHIIMAT HATUBHOTO
CII [92—97] wnu ruaponn3oBaHHOro KojuiareHa [98—101] y na-
ureHToB ¢ OA. Oba Tuma KojutareHa ObUTA TTPOTECTUPOBAHBI Y
JIN1IL, CTPAAAIONINX OT TUCKOM(DOPTa B CycTaBax MPH OTCYTCTBUU
OA [102—104].

B uenom B rccnenoBaHusix, oueHMBaOMX 3(PGHEKTUBHOCTD
npumeHeHus HatuBHoro CII npu OA, ObLIU MOJTYYEHBI MMOJO-
KUTENbHBbIe pe3ynbraThl. [Ipy ero Ha3HAYeHWU OTMEYaoch
yMeHbIIIeHre 601 U yiyuleHue hyHKIINU cycTaBoB. B panmo-
MU3UPOBAHHOM IBOMHOM CJIETIOM KOHTPOJUPYEMOM MCCIEN0-
BaHuM J. Lugo u coaBT. [93] HaGMoaaIMCh YMEHbIIEHUE 00U 1
yiayuiieHuu hyHKIUY yepe3 6 Mec mocjie Hayaua Teparnuu Ha-
tuBHbIM CII mo 40 Mr/cyT mo cpaBHEHUIO CO CTaHIAPTHBIM
neaeruemM XC o 1200 mr/cyT u rimoko3amuHoM (1500 mr/cyT).
VumenblieHue 0071 1 yirydiieHre GyHKIIMKA CyCTaBOB OTMEYATIOCh
TaKXe B 00cepBallMOHHOM HccienoBannu A. Jain u coasr. [97]
npu ucnoas3oBaHuu CII B no3e 40 Mr/cyT B COUETaHUU C IKC-
TpakToM 60cBe/tuu (1500 mr/cyT) B Teuenue 90 nHeii. Bo Bcex
uccienoBaHusix HaTuBHbIN CII KypuHOro NpoucxoxneHus: Npu-
MeHsuH B 1o3e 40 Mr/cyT.

MexaHu3m eiicTBHS U nepcneKTuBbl npuMeHeHns: XC
U [MII0KO3aMMHA cyib(aTa B cocTaBe
tbapmakonyTpuneBTukos npu OA

OCHOBBIBasICh Ha TIPENICTABIEHHBIX BBIIIE JAHHBIX O POJIU
ayToBocmaneHus B maroreHese OA, mpu pa3paboTKe HOBBIX
CPENCTB eTo MPOMWIAKTUKY U TePArTui HEOOXOIUMO 00paTUTh
BHUMaHUE Ha KOMOWHUPOBaHHbIE (PAapMaKOHYTPULEBTUKU
c6aJaHCUPOBAHHOTO COCTaBa, KOTOpPbIe COAEpXkKaT B OMNTHU-
MaJIbHOM COOTHOLIEHUU aKTUBHBIE KOMIIOHEHTbI, YMEHbIIAIO-
[IMe MPOSIBJICHUS ayTOBOCIIAJIEHUST, YTO TTO3BOJISIET MOTYIUTh
TMOTEHIIMPOBAHNE WX TOJOXUTETbHBIX (hapMaKOJIOTUIECKUX
adexroB. TakuMy aKTUBHBIMYU COEAMHEHUSIMU C TOKa3aHHBIMU
CUMIITOM- U 00JIe3Hb-MOAU(DULIUPYIOLIIUMU (CTPYKTYPHO-MO-
nudbunmpyimmumMn) adgdexramu spisoTcess XC U III0Ko3aMUHa
cynbdart (I'C).

XC — BBICOKOMOJIEKYJISIDHBI MYKOTIOJIMCAXapUl, STBIISTIO-
Iuiicst cyocTpaToM st 00pa3oBaHMS XPSIIIIEBOTO MaTpUKCa, KO-
TOPBIIl HOPpMAIU3YeT OOMEH BEIIEeCTB B XPSIIEBON TKaHU, CTHU-
MYyJIMpYeT CUHTE3 MPOTeorIMKaHoB, ruanypoHara, CII, cmoco6-
cTByeT pereHepanuu CX, CycTaBHOI CyMKU, MOIEPKAHUIO BSI3-
koctu CXK. Papmakonorndeckue 3G heKThl 00BSICHSIIOTCS CBSI-
3piBaHMeM XC ¢ nsaThio MeMOpaHHbIMU peuentopamu (TLR4,
CD44, CD97, ICAM1, uHTErprHAMM), YTO CYILIECTBEHHO CHIKACT
SIEPHYIO TPAHCIOKAIINIO TPaHCKPpUTIIIMOHHOTO (hakTopa NF-kB,
AKTUBHOCTb CBOOOIHOPAIUKATBHOTO OKUCIECHUSI, SKCIIPECCUIO
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BoipazkenHoe ymeHblIeHHe 00JIM B CYyCTaBe, OTEKA CHHOBHAIbHOI TKAHHU, JJMKBHAAINS (DYHKIMOHAIBHO HEJOCTATOYHOCTH HA OCHOBE 0.J10-
KaJibl ayTOMMMYHHOIi peaKIUi ¥ ayTOBOCTIAJICHHUS 32 CYET CHHEPru3Ma Tpex akTuBHbIX KomnoHeHToB (XC, I'C, natusHoro CII) HoBoii ap-
MaKoOHyTpuIeBTHYeCKOH Kommouuuu (Xouaporapa®TPUO)

Puc. 2. Mexanusm deiicmeus HO80I KOMRACKCHOU hapmakoHympuyesmuueckoil komnosuuuu Xonopoeapd® TPHO, exarouaroueit mpu ax-
muenwix coedunenus (XC, I'C, namusnwiii koanaeen Il muna). IGFBP — 6enok, cesnzvigarouiuii UHCYyAuHON0000HbLI (pakmop pocma;
HUDP — uncyaunonodobnutii paxmop pocma; HA — euanyponosas kucaioma; FN — gubponexmun; Agg — acepexan; IRAK-M — akmusamop
NF-xB; MKP1 — mumocen-axmueupyemasn npomeunkurnasa 1; ICAM 1 — mosexyra kaemounoil adee3uu Ha MeMOPAHAX NeUKOUUMO8 U IH-
domenuanvrulx knemok 1; ROS — c60600n0-paduxanvhoe okucaenue; BM-I1K — enemampuunas euanryponosas kucaoma; ADAMTS — me-
mannonpomeurasza ¢ mpomoocnoHouHoswvim momueom; CD — kaacmep ougpgepernyuposku; B2R — 6padukururosoie peyenmoput
Fig. 2. The mechanism of action of the new complex pharmaconutraceutical composition Chondroguard® TRIO, which contains three active
ingredients (CS, GS, native collagen type 11 collagen). IGFBP — insulin-like growth factor binding protein; IGF — insulin-like growth factor;
HA — hyaluronic acid; FN — fibronectin; Agg — aggrecan; IRAK-M — NF-xB activator; MKP1 — mitogen-activated protein kinase 1;
ICAM 1 — cell adhesion molecule on the membranes of leukocytes and endothelial cells 1; ROS — free radical oxidation; VM-GLK — extra-ma-
trix hyaluronic acid; ADAMTS — metalloproteinase with a thrombospondin motif; CD — cluster of differentiation; B2R — bradykinin receptors

npoBocnaauTebHbIX IuToKnHOB (DHO, NJT1B) u yBeanuuBaet
CHHTE3 KOJUTareHa, o0ecrieunBasi TeM caMbIM TTPOJIOHTUPOBaHHOE
MPOTUBOBOCHAIUTEIbHOE U 00e30onuBalolee aeiicrsue. [1pu
cucreMaTnyeckoM rpumeHeHun XC 3aMeIsieT MporpeccupoBaHie
OA, yMeHbIIIaeT BIPaXKeHHOCTh O0JIEBOTO CUHIPOMA U CHIDKAET
notpedHocts B HITBIT [105].

I'C obamaet aHAJIBre TMYECKUM U ITPOTUBOBOCTIATUTETbHBIM
3 GEKTOM, 3aMeJISIET MTPOTPECCUPOBAHKE IETCHEPATUBHBIX U3-
MEHEHMI B CycTaBax, OrpaHUYMBAET aKTUBHOCTb HelipoereHe-
paTUBHBIX TIpolieccoB. MexaHusm aeiictBust ['C cBsi3aH ¢ aKTU-
BallMell CUHTEe3a MPOTEOIrTIMKAHOB, IMalypOHOBOM, XOHIPOU-
TUHCEPHOU KUCJIOT U 0KOJIO 40 peryasTOpHBIX OETKOB Ha BHYT-
PUMKIIETOYHOM YPOBHE, KOTOPBIC YYaCTBYIOT B BOCCTAHOBJICHUH
ctpykTypbl CO M XpsiieBoii TKaHU CycTaBa, KOHTpoJIe 00pa3o-
Banust CXK [106]. ITpotuBoBocnanuTeabHblii 3ddekt I'C 06-
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YCTIOBJIEH OJIOKAIOW TPaHCIOKAMKM BHYTPH KJIETOYHOTO SIApa
TpaHckpunimoHHoro ¢akropa NF-kB yepes cBs3biBanue ¢ pe-
nenropoM CD44 co cHMKeHMEeM aKTHUBHOCTH IMPOBOCIAIUTEIbHBIX
uurokuHoB (PHO«, NJI1P), a Takxke 610Kamoil 3Kcrpeccuu
reHa uukjookcureHassl 2 (LIOI'2), kogupyoliero gpepMeHT
or2 [107].

Pa6ouas rpynna ESCEO (European Society for Clinical
and Economic Aspects of Osteoporosis, Osteoarthritis and
Musculoskeletal Diseases) pekoMmeHayeT npumeHeHne XC
Ha MepBOM 3Tame AJs IJIUTEJbHOU 0a3ucHON Tepamuu
OA KC (oueHKa 1o cucteMe rpajaluy KayecTBa, pa3padoTKu
¥ olleHKM pekoMeHmanuii — 8§1%) [11]. Mertaananus naHHBIX
00 addpextuBHOCTH XC MPOAEMOHCTPUPOBAT €TO YMEPEHHOE
BIUsSHUE Ha 0onb U Oojee BbIpakeHHOEe — Ha (DYHKIMO-
HajbHyl0 akTuBHOCTL npu OA KC [108]. XC oka3biBaeT
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0JaTONIPUSATHOE CTPYKTYPHO-MOAUGUIIMPYIOIIee AeHCTBUE
npu OA [109, 110]. B cereBoM MeTaaHalM3e TOJTOCPOUHBIX
(212 Mec) KIMHMYECKUX HUccIenoBaHUN 3¢hGEKTUBHOCTH
pa3Hbix pexuMoB tepanuu OA XC B mosax go 1200 mr/cyT
MOKa3aHO TOJOXUTEbHOE BIMSTHUE Ha CTPYKTYPHBIE N3Me-
Henust KC [111].

B MmeTaananuse 8 pocCHiICKMX KITMHUUECKUX UCCIeT0BAHMI
MpUMeHeHMsI IipernapaTa XoHaporapa® B KOMIUIEKCHOM Teparnuu
OA 1okaszaHo, 4To npernapar BbicokoouniieHHoro XC sBisiercst
apdexkTuBHBIM cpeactBoM JedyeHust OA, obecrieurBasi yMeHb-
1LIeHu1e 00JI 110 BU3yaIbHOI aHaJIOTOBOM 1IKaJle, MHaekca JlekeHa
un naaekca WOMAC. OH Takxke MMeeT BbICOKUI YPOBEHb 0e3-
oracHoctH [112].

B xoHceHcyce CoBera akcneptoB 2021 I. KOHCTaTUPOBAHO,
YTO B PYTMHHON KJIMHMUYECKOU MpakTUKe B OOJBIIMHCTBE
cnyvaeB sieueHre OA orpannuuBaercs HITBIT u nepopaibHbIMU
dopMaMy CUMITTOMATUIECKUX CPEICTB 3aMeNJICHHOTO NeCTBUS
(SYSADOA) [113]. 3amura CX ocymectpisgercss SYSADOA,
cpeIy KOTOPBIX HaMOOJbIIECH ITOKa3aTeabHOM 0a30it 3¢ dek-
tuBHOCTU 00agaloT XC u I'C, BKiIIOYEeHHbIE HApSIAY C HeAeHa-
TypupoBaHHbIM CII B cocTtaB HOBOro ¢hapMakoOHyTpUILIEBTUKA
Xouaporapa® TPHUO. CumnroMaTruueckuii 3(hHekT ykazaHHbIX
TpenapaToB pa3BUBaeTcs yepe3 8—12 He Tocyie Havasia puema,
CTPYKTYpHO-MOAUPUIUpPYOMNA 3DHEeKT — MpH MPOIOTIKHI-
TeJbHOCTH JieueHUs He MeHee 2 seT. s XC u I'C xapakrepeH
3 dekT nocaeaeiicTBus, KOTOPhIA HAOIIOAAETCS B TeYeHUEe 2—
4 mec niociie npekpateHus geyeHus. [peumymectsom XC siB-
JIIeTCsl BO3MOXHOCTD CHIDKEHMSI TO3bI WJIM TTOJTHOW OTMEHBI
HIIBII Ha poHe ero rnpuemMa, 4To 3HaYMMO YMEHbBIIIAET YacCTOTY
cBs13anHbIX ¢ HITBIT HA [114].

HeiictBue I'C uzyvyanoch B KIMHUYECKUX UCCIIECIOBAHMSIX
[115, 116]. MeTaaHanu3 6 IBOMHBIX CAEIBIX MJ1a1le00-KOHTPO-
JIMPYeMBbIX UcclieaoBaHMi BeIsIBUI 3 dekTuBHOCTL I'C co cTaH-
JapTU3NPOBAHHBIM cpeaHuM pasnuuneMm 0,44 (95% nosepu-
TenbHbIA nHTEpBai 0,24—0,64) [116]. ABTOpbI CHCTEMATUUECKOTO
0030pa 16 cpaBHUTEILHBIX PAHIOMHU3UPOBAHHBIX KOHTPOJIM-
pyeMmbix uccaenoBanuit I'C n mane6o, 'C u HITBII nmokasanu,
yto sieyeHue I'C (15 uccaenoBaHmii) COMPOBOXAAETCS YMEHb-
eHreM 0oJu U yaydlieHrueM (yHKLIMU CYyCTaBOB B TaKOM XKe
CTEIeHU, KaK U IPU UCIT0JIb30BaHUU aHalbreTukoB u HITBII,
MpHU BICOKOM YpoBHe 6e3omacHoctu [116]. Cpeau nmaieHToB
¢ OA KC II-III peatrenonornueckoii craguu (n=318), oTBe-
TUBLIUX Ha 6-MecsuHyio Tepanuio nmo kputepuio OMERACT-
OARSI (Outcome Measures in Rheumatoid Arthritis Clinical
Trials — Osteoarthritis Research Society International), mosst
npuHuMaBiux ['C oka3zasach BBIIIE, YeM CPEIU MOTyJaBIINX
arleraMmuHodeH [117]. B 2 ABOWHBIX CJeNbIX PaHIOMU3UPO-
BaHHBIX TUTALIE00-KOHTPOJIUPYEMBIX 3-JICTHUX UCCIICTOBAHMSIX
¢ yyactueMm 212 u 202 6oabHbix OA KC nokazaHo Haauuyue
CTPYKTypHO-Moaupuuupywomero aeiictsuss 'C B cyTOYHOI
no3e 1500 mr [118].

Ha puc. 2 npencraBieH MexaHW3M IEHMCTBUST HOBOW KOM-
TJIEKCHOU (hapMaKOHYTPUIIEBTUUECKON KOMITO3UIINU XOHIPO-
rapa® TPYO, Bxioyaooleid TpM aKTUBHBIX coenuHeHust: XC,
I'C, natuBnsbiii CII.
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3akimoueHue

Bomnpoc o norenuunanbHoii poau ayToAT B TOKaJbHOM Ma-
toreHe3e OA TpeOyeT JajabHe1ero u3yyeHusi. AHaju3 31UTOIOB
y 00JIbIIOTO YKrciia malueHToB ¢ ayToAT K ayToAT 6osiee TOUHO
MPOSICHUT KIIMHUYECKYIO 3HAUMMOCTh KaKIIOTO U3 ayTOAT B pa3-
BUTHM 3a00JieBaHMsI. [TyTeM 0TOGOpa MalMeHTOB Ha OCHOBE OIpe-
JIEJICHHBIX MOJIEKYJISIPHBIX ocoO0eHHOCcTei OA, TaKUX KaK CUT-
HaJIbHbIE MYTU WU Pa3IUYHble MOJIEKYISIPHbIE MEXaHU3MBI, a
HE TOJIbKO MO KJIMHUYEeCKOMY (heHOTUMY Jierye OyaeT UIeHTH-
(burmpoBaTh MOATPYINbI OOJBHBIX, Y KOTOPBIX 3(PHEeKTUBHOCTH
1 6e30TIaCHOCTb TePaITMK OKaXKyTCsT HAWITYIIIMMU. BrissBieHne
MOJIEKYJISIPHBIX SHIOTUTIOB OA SIBJISICTCS YpE3BBIYAITHO CIIOXKHOM
3amaveil. [1py aToM GoJbIIIOE 3HAUECHUE UMEET COBEPILIEHCTBO-
BaHWE METOJOB BU3yalM3alluu, UAEHTU(MUKAIMS HOBBIX OMO-
MapkepoB OA 1 yriny6sieHre HallluX 3HaHU I O KJIETOUHBIX KOM-
MYHMKAIIUSX B TKAHSIX CYCTaBOB. B KOHEYHOM cUeTe STOT MOIXO
crnoco0cTBYeT pa3paboTke 0oJiee I(PHEKTUBHBIX CTpaTEruii Jieue-
HUs manueHToB ¢ OA.

CoBpeMeHHOE TTOHUMaHUE PO ayTOMMMYHUTETA U ayTO-
BocnajieHus: B nmatoreHe3e OA CTUMYJIMPYET ObICTpOE pa3BUTHE
(hapMaKOHYTPUIIMOJIOTMU, KOTOPasi OTKPHIBAET HOBbIC MEPCIIEK-
TUBBI B MTPOGUIAKTUKE W BCIToMorarenbHoit Teparuu OA ¢ 1o-
MOIIBIO0 HOBBIX (hapMaKOHYTPULIEBTUKOB.

Kommaren paccMatpuBaeTcsi KaKk HOBOEC HaIrpaBIICHUE HC-
caemoBaHuil B peBMaTosornu. CeromaHs CTAaHOBUTCS TTOHSITHBIM,
YTO TMOJl TEPMUHOM «KOJIJIareH» 00beAMHEHbI MPOIYKTHI C pas-
JIMYHOI CTPYKTYpPOM, CBOMCTBAMM M MEXaHU3MaMM JEUCTBUSI.
Harusnbiit CII obnagaer cneuuduuecKuM MMMYHOOIIOCPEI0-
BaHHBIM MEXaHU3MOM JAEICTBYUSI, U3BECTHBIM KaK IepopaibHast
TOJIEPAHTHOCTb, KOTOPBIIf THTUOMPYET BOCTIAJICHUE U KaTabOJIU3M
TKaHei cycraBa. CyllecTBYIOT TOKJIMHUYECKUE U KIMHUIECKHIE
HcCIea0BaHMsl, MOKa3bIBAKOIIME 6€30MacHOCTb U 3((HEKTUBHOCTD
WHTPENMEeHTOB, coaepxamux HatuBHb CII uau rumposuso-
BaHHBII KoJitareH. VX aBTOpPBI yKa3bIBalOT Ha YETKYIO CBSI3b
MEXIy COCTaBOM/XUMMWUYECKOW CTPYKTYPOl KOMIIOHEHTOB KOJI-
JlareHa ¥ MEXaHM3MOM €ro ACHCTBUS, a TaKKe 3(D(HEKTUBHOCTBIO.
HeobOxonumbl panbpHelIe MpaBUIbLHO CIUIAHUPOBAHHBIE MC-
CJIeIOBaHUSI UTS OLIEHKM TepareBTUYECKOro MOTEHIIMa a Kaxka0ro
TUMA KOJUIareHa ¢ y4eTOM KOHKPETHOW KJIMHUYECKON MOJeIn
3a00JIeBaHMSI CYCTaBOB.

PazpaboTka HOBBIX CpelCTB MPODWIAKTUKN U Teparuu
OA 1oKHa yYUTBIBATh MHOTHE 3BEHbS ayTOUMMYHHOTO TaTO-
reHe3a 3ab0JieBaHUS U MPEANoJaraTb co3naHue KOMOMHUPO-
BaHHBIX (hapMaKOHYTPUIIEBTUKOB COAIaHCMPOBAHHOTO COCTaBa.
BxutoueHue B oTU NpenapaThl aKTUBHBIX KOMIIOHEHTOB C J0-
CTATOYHBIM YPOBHEM OKAa3aTeIbHOCTU, YMEHBIIAIOIIUX TIPO-
sapieHue ayropocnaneHus (XC, 'C u ap.), MO3BOJISIET MOTYYUTh
MMOTEHIIMPOBAHUE WX ITOJIOXMTEIBHBIX (PapMaKOJIOTHUECKUX
3¢hGhEeKToB.

Takum obGpa3om, HEOOXOIMMO M3ydeHUE MOTEHLIMAIbHOMI
MOJIb3bl TAKOM TEPaUU B MOMYJISLIMSX JULL ¢ (haKTOpaMU pucka
OA, a Takke ¢ paznuuHbiMu (peHoTunamu OA U CBSI3aHHBIMU C
HUMHM PAaCCTPONCTBAMU C TOUKHU 3PEHUST KAK CUMITTOMAaTUIECKOTO
YIYUIICHUS, TaK U porpeccupoBanys aerpamaiuu CX v pa3BUTHs
peMoIeIMPOBaHMS CYOXOHIPATIbHOI KOCTH.
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