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Pesrome. Octeoaptput (OA) — HanboJIee pacIpoCTpaHEHHOE M COLIMAJIbHO 3HAaYMMOe 3a00JieBaHUE KOCTHO-MbIIIEYHOM CUCTEMBI.
B ocHoBe OA n1eXXUT cUCTeMHOe BoCIaJieHUe, BhIpaboTKa MPOBOCIAIUTEIbHBIX IIMTOKWMHOB, YTO B CBOIO O4Yepelb 0OyCIOBIMBAET
nogaepXXaHue 00JIEBOTO CHHIApPOMA U derpaganuu xpsima. CerogHsI aKTUBHO pa3BUBAETCSI TEOPUS XOHIPOIIEHU U BCIEACTBUE BO3-
PacTHOI'O CHUKEHU S TIMKO3aMUHOTIMKaHOB. CoBpeMeHHasi KoMIlIeKcHas Tepanust OA 1oikHa BKI0YaTh IIMKO3aMUHOTJIMKAHBI.
Karuegoie cnoga: ocTe0apTpUT, XpOHUYECKAS 00JIb, MPOBOCMATIUTENbHbBIE IUTOKUHBI, XOHIPOIEHU S, TIMKO3aMUHOIIMKAHBI.

Chondropenia followed hy epidemic of osteoarthritis: from joint aging to the
clinical manifestations

A. V. Naumov, N. O. Hovasova, O. N. Tkacheva

Abstract. Osteoarthritis (OA) is the most wide-spread and socially significant disease of musculoskeletal system. Systemic inflammation
and formation of proinflammatory cytokines underliec OA, which, in its turn, conditions keeping pain syndrome and cartilage
degradation. Currently, theory of chondropenia, due to age-related reduction of glycosaminoglycans, is actively developed. Modern

complex OA therapy should include glycosaminoglycans.
Keywords: osteoarthritis, chronic pain, proinflammatory cytokines, chondropenia, glycosaminoglycans.

MOCJIeTHUE TOMBI YMCIIO GOJTb-

HBIX C OCTE0APTPUTOM (apTPO-

30M, OA) «ObeT MUPOBHIC

peKopabl» B CTPYKType oOpa-
L[a€MOCTHU MallUeHTOB EPBUYHOIO 3BEHA
31PaBOOXPAHEHU S U SIBISIETCSI OCHOBHBIM
MOKa3aHUEM K Ha3HAUYEHUIO JIEKapCTBEeH-
HBIX TipeniapaToB (mpubausuTeapHo 3000
IOJIJI1. B oA Ha 1 manuenTa) [1].

DakToM, MOATBEPXKAAIOIINM TJI00ATb-
HYIO TSIXKECTh MPOOJIEMbI, MOTYT SIBUTHCS
nanHble BO3 u3 npoexTa «M3yueHue rio-
OasibHOrO OpemMeHu 6oJie3Hel» [2], KoTo-
pBIe YKa3bIBalOT Ha XPOHMYECKYI0 60JTb KaK
OCHOBHYIO IPUYMHY HETPYAOCITOCOOHOCTH
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HaceJieHUs. bojieBble CHHAPOMBI B CTPYK-
Type rjiodbajbHOro OpeMeHu 6oje3Hel
3aHMMAIOT Belylee MECTO BO BCEX CTpaHax
MUpa, IPUBOJIS HA MPOTIXKEHUM MOCTEI-
Hux 20 JIeT K 3HAYUTEJTbHOMY YBEJIMYEHU IO
KOJIMYECTBA JIET, TPOKUTHIX C HAPYIIIEHHBIM
3I0POBBEM, U 3HAYUTEJIHBHOMY YXYAIICHUIO
KayecTBa XU3HU HACEJICHU .

B mannom o0630pe OA oTMedaeTCs
NEBITOU MO 3HAYUMOCTU MPUYUHOM,
HapylIaplleil KauecTBO XXMU3HU HaceJie-
Husg P®, B To BpeMs KakK B MUPE B LIEJIOM
9TO 3a00JieBaHME 3aHUMAET JIUIIb 13-10
no3uuunio. OA B uuciae Beaymux 10
NMPUYMH YXYAIIEHUS KayecTBa XXU3HU
xapakTepeH a1 BoctouHoit EBponbl
U CTPaH MOCTCOBETCKOro MPOCTPaHCTBA.
He ucknoueHo, 4To 3HAUMMOCTb JAHHOTO
3a00J1eBaHM S IJI51 KaueCTBa XMU3HU CBs3a-

Ha ¢ TOCTYITHOCTHIO BBICOKOTEXHOJOT Y-
HBIX OIlepalliii 10 SHIONPOTE3UPOBAHUIO
CYCTaBOB.

CoOCTBEHHBIE UCCIIEIOBAHUS Cpeau
aMOyJIaTOPHOTO KOHTUHIE€HTa 00JIbHBIX
IEMOHCTPUPYIOT, 4YTO GOJIb B CycTaBax
U crinHe uMeloT 84% MalueHTOoB, a PeHT-
reHojiornyeckue CuMIToMbl OA (KOJEHHBI
1/UIY Ta300eIpeHHEbIN cycTaB) — 59,2%.

TpaauMOHHO OOJBIIMHCTBO JUTEPA-
TYPHBIX ICTOYHUKOB YKA3bIBAIOT IUAIa30H
10—20% ns MOy ASILIMOHHOM STTUAEMHUO-
sorun OA. OnHaKO HOBBIE UCCJIETOBAHUS
[3] yBepeHHO neMOHCTpUPYET HaM OoJiee
cyliecTBeHHbIe ubphl. Tak, pacmpo-
cTpaHeHHOCTh OA KUCTHU y TTallMeHTOB
c oxupeHueM cocrapnseT 47,1% (95% AN
37,8—56,7%), 6e3 oxupenus 36,1% (95%
W 29,7-42,9%) (oGcnenoBaHHast MOMy-
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Ta6nuua 1

XapaKTepucTMKa XpoHn4ecKoi 60111 B 3aBUCUMOCTH OT BO3pacTa

Xapakrepuctuka Mo 60 ner Nocne 60 ner
InutensHOCTb 60N, rOAbI 3,2 8,4
NuTeHcmBHOCTL 6071 (BALLI) 58,3 65,2
boJsib IMMUTUPYET aKTUBHOCTb, % NaLNEHTOB 21,4% 48%

JISIMs cocTaBuia 2218 maiMeHToB cTapiie
45 ner).

B pamkax EBponeiickoii mporpaMMbl
EPOSA y nu11 Bo3pacTHo# rpy1s! 60—70 eT
OA BoisiBeH B 40% ciyuyaeB, B IpyIIIe
80—85 et — B 60% [4].

CoOGCTBEHHBIC UCCIEIOBAHUS Cpean
aMOyJ1aTOpHOTO KOHTUHTEeHTA GOJIBHBIX
IEMOHCTPUPYIOT, YTO 6OJIb B CyCTaBax
U crinHe uMeloT 84% MalueHTOB, a PeHT-
reHosiornyeckue cuMnTomMbl OA (KOJIEHHBII
1/ Ta300enpeHHbIi cycTaB) — 59,2% [5].

AHaJsu3 00palaeMoCTH B MOJUKJIMHUKHT
TaKXe JEMOHCTPUPYET, UTO 3ab0JeBaHU
KOCTHO-CYCTaBHOI CUCTEMBI TUIUPYIOT
B CTPYKTYype oOpallleHUui, ycTyIas MecTo
JIMIIb CEPACYHO-COCYIMCTHIM 3a00JeBa-
HUSIM U ce30HHBIM OPBU.

HecoMHeHHO, 4YTO 3a MEIUIIMHCKOM
TMOMOII IO 00PaIalOTCS MALMEHTHI C KJIU-
HUYECKU MaHU(ECTUPOBAaHHBIM 3a00J1e-
BaHUEM, IIPU 3TOM 3a4aCTYIO YK€ UMest
HEyJTaYHBI OTBIT CAMOJICUCHU S TIePUO-
IMYEeCKU BO3HUKAIOIIEH 00IH.

Takum o6pa3oM, B HacToOsIIIEEe BpeMs
OTMeyvaeTcsl pe3Koe yBeJMUeHue yuciaa
0OJIbHBIX ¢ 00JIEBBIMU CUHIPOMaMM BCJIEI-
ctBue OA.

PesynbTaThl 3MIUAEMUOTOTUYECKUX
HUCCIIeNOBaHU M JEMOHCTPUPYIOT ITPOIOJI-
XKUTEIBHOCTb XpOHUYECKOI 601 7—9 neT
[6, 71.

Oco6o0e 6ecrmokoiicTBO BEI3bIBaeT OA
y a1 crapiuie 60 net. Tak, o cpaBHEHUIO
C JIMIIaM1 MOJIOIOTO BO3pacTa, y JaHHOM
KaTeropnu 60JIbHBIX OTMeYaeTCs O0JIbIIasT
WHTEHCUBHOCTH 601, GOJIbIIAS TIPOIOT-
KUTEJbHOCTh XPOHUYECKOM 601, a TAKXe
IOCTOBEPHO 00JIbIlIEe CHUXKEHNE aKTUB-
HOCTH 13-3a 6osu (Tab. 1) [8].

B coBpeMeHHOIi KIIMHNYECKOM MpaKTH-
Ke XpoHUYecKast 60Jib pacCMaTpUBAETCS
HE TOJIbKO KaK (haKTop, HApyIIAIOII1ii Kave-
CTBO XM3HM, HO U KaK (PaKTOp prcKa COCy-
IUCTHIX KatacTpod, 4TO B CBOIO oYepeIb
BJMSIET HA MTPOAOJIKUTEIbHOCTD XKU3HU.
Jloka3aTeabCTBOM TOMY MOTYT CIIYXXKUTh
IIAaHHEBIE, ONMyOJIMKOBaHHbBIE B EBporeiickoM
XypHaJie cepaua [9], cBuaeTeNbCTBYIOIIME
0 BO3pacTaHWU YMCia OOJBIINX KapaHuo-
BAaCKYJISIPHBIX OCJIOXKHEHU A TP HAJTUYU U
XPOHUYECKOM 60U B CycTaBax:

* puck wuHpapKTa MUOKapaa

(2,69-3,54);

* pucK uHcyiabTa — 2,47 (2,22-2,75);

3,09

* puck XCH — 2,40 (2,06—2,79);

* PUCK KapIMOBACKYJSIPDHOW JieTalbHO-
ctu — 1,71 (1,49—1,98) (N.K. Arden,
2013, OARSI).

B 37011 CBSI3M BCTaeT HECKOIBKO HOBBIX
MPUHIUITUATBHBIX 32124 B PyTUHHOMN KJTU-
HUYECKO ITpaKTUKe:

1) npodumaktrka pa3sutust OA, HapaB-
JIEHHasl Ha TpeayTnpexaeHne MaHude-
cTauuu 00JeBOro CUHAPOMA;

2) pazpaboTKa KOMIJIEKCHOW MpOrpamMMbl
tepanuu OA, HalpaBJeHHON Ha yIJIU-
HEHUE PEMUCCHUM, T.e. NJIUTETbHOCTHU
AKTUBHOI 6€300J1€BOM XXU3HU.

Cpa3y CTOUT OTOBOPUTHCS, YTO MBI
HE MOXEeM MOXBaCTaThCs CYLIECTBEHHBIMU
NOCTUXEHUSAMU 3¢ HEKTUBHOCTH JI€USHU ST
OA. Tak, B Tpex CUCTeMaTHYeCKUX 0030pax
KoxpaHOBCKUX 9KCTIEPTOB OBITN YKA3aHBI
cienyoiiue mapameTpsl 3 GEeKTUBHOCTI
Teparnuu:

MenMKaMeHTO3Has Tepanus — —10%

HUBEJIMPOBAaHUS 0OJIEBOTO CHUHIpOMaA

ot ucxonHoro ypoBHs (The Cochrane

Library. 2015, Issue 1);

neyebHast duskyabTypa — —12%

HUBEJIUPOBaHUS 00JIEBOTO CUHApOMA

ot ucxomHoro ypoBHsi (The Cochrane

Library. 2015, Issue 1);

XUPYpPruyecKue Metonbl — —8% HuBe-

IUupoBaHUs 0OJIEBOTO CHUHIpPOMA

ot ucxomHoro ypoBHs (The Cochrane

Library. 2010, Issue 10).

Boab — cIOXHBI U MHOTOTpaHHBI 1

onbIT. [ToMMMO TTaTOIOTNYECKMX ITPOIIeC-

COB, TAKMX KaK BOCTIaJICHWE U IeTpafaust

TKaHeii, 00JibII0e 3HaYeHe UMEIOT Clieay-

ol e nepcoHuprumupoBaHHble PaKkTO-

pBI: OXXMPEHUE, HACTPOEHUE, COLlUaTbHAas

ajanTalus, HapylIeHUe CHa, XapaKTep

OTIbIXa U aKTUBHOCTHU, MPUHAIJIEKHOCTh

K PEJTUTUO3HBIM KOH(beccHsiM, OTHOLIEHUE

K umetoteiics 6onesnu [10—15]. laHHbIe

00CTOSITETLCTBA YPE3BHIYANTHO BAXKHO YUU-

THIBATH ITPU pa3paboTKe MePCOHNUDUITNPO-

BAHHOTO TOXO/a K TePAITUH.

OO6IIMMY TTONXOTaMH SIBJISIETCS OLIEHKA
CTeIeHU MporpeccupoBaHust MophodyHK-
LIMOHATBHBIX U3MEHEHU B TKAHSIX CYCTaBa.
Oco0OeHHBIIt UHTEPEC MPEICTABIISICT aHATU3
«TOYKU MePEeXoa» MHBOJIOTUBHBIX U3ME-
HEeHU# (XOHAPOIEHNU) B MaHUGbECTUPO-
BaHHBI OA.

H3BecTHO, 4TO € BO3pacTOM MPOUCXOAUT
MPOTrpecCUBHAs yTpaTa Xpsillia, Ha3bIBaeMast

XOHIpOIeHHel. XOHAPOTIEHU ST TTIPUBOIUT
K YMEHBIIIEHHUIO CYCTaBHOI IIIeJTN, 3a4aCTyI0
B 00JIACTH BBICOKOI HaTPy3KHU.

TepMUH «XOHAPOMEHUS» YKa3bIBaeT
Ha paHHIOIO CTaINIO IeTeHePaTUBHOTO 3260~
JIeBaHU S XPSIIa U ObLT MACHTUDUITUPOBAH
MyTeM TIIATeIEHOTO MOHUTOPUHTA paHHEH
ctaguu OA. DTO HE TOJBKO MOTEePs 00b-
€Ma CyCTaBHOTO Xpsllia, HO U TiepecTpoiika
OMOMexaHWYeCKUX, YIbTPACTPYKTYPHBIX,
OMOXMMUYECKUX U MOJIEKYJISIPHBIX CBOMCTB,
XapaKTEePHBIX IJ15 3T0POBOM TKAHU XpsIIiia
[16].

DakTHUYeCKM IereHepaTuBHBIE U3MEHE-
HUSI MTHUIMUPYIOTCS CIIOXKHBIM OHMOXUMU-
YeCKUM KacKaJIoM, KOTOPHIi pa3balaHCH-
pyeT ToMeocTa3 BHEKJIETOYHOTO MaTpUKCa,
TECHO PeryJIMpPyeMbIil XOHIPOIUTAMH.

Ha mepBoM aTane MHUIIMUPYETCST MHTEH-
CHBHas BOCHaJIMTEJIbHAsI PeaKIus: IPo-
BOCHAJMTENbHbIE HUTOKUHBI, TAKUE KaK
NJI-18 u PHO-a, MaTpUUYHbBIE METATIIIO-
npoteassl U arrpekaHaza (ADAMT-4 u 5),
OTBETCTBEHHbIE 32 PAHHIOIO MOTEPIO YJIb-
TPacTPYKTYPHBIX KOMITIOHEHTOB, TAKMX KaK
konnareH Il Tuna u arrpekas. Kpowme toro,
OKCHJI a30Ta ¥ peaKTUBHBIC BUIIBI KMCJIOPOAa
MOIYJIUPYIOT (PU3NOTIATOJIOTHIO XPSILEBOM
MaTpUIIbl, UHAYLUPYS allONTO3 XOH PO~
TOB Yepe3 MUTOXOHIPO3aBUCUMBIH MY Th.

MNHHOBaIMOHHBIE METOABl MATHUT-
HO-PE30HAHCHOU TOMOTrpaduu, Takue
KaK KapTUpOBaHUe XpsIa, MOTYT ObITh
93¢ OEKTUBHBIMU U YYBCTBUTEJIbHBIMU
NMAarHOCTUYECKMMU UHCTPYMEHTAMU IS
KOJMUYECTBEHHOTI'O oMpeaesieHus oobeMa
Xpsllia ¥ KOJIMYeCcTBa MPOTEOrIMKaHOB.

K dakTopaM pucka, CriocooCTBYIOIIUM
maHudectauuu OA pu XOHIPOIIEHUH,
clielyeT OTHECTHU TPAaBMBI CYCTaBOB, OXKH-
peHue, aTepoCKIIepo3, TUTIOTUPEO3, TUTIeP-
YPUKEMHIO, HapyIIeHUe OCceil KOHEYHOCTEI,
aHaMHe3 IMpodhecCUOHaTBLHOTO CITOPTa,
TUTIOAWHAMMUIO.

Ocob6o0e BHUMaHUE CleaAyeT YAeasTh
0OJIbHBIM C U30OBITOYHOI Maccoil TeJia.
HaxkornieHHbIe 3a mocienHue roabl faHHbIE
CBUAETEIBCTBYIOT O TOM, UYTO OXXKUPEHUE
acCOLIMUPYETCS HEe TOJIBKO C Pa3BUTUEM
OA, HO U ¢ ero nmporpeccupoBaHuemM [17].
B HenaBHO ony0JMKOBaHHOM MeTaaHaJIN3e
OBLJIO TOKAa3aHO, YTO PUCK pa3BuTus OA
KOJIEHHBIX CYCTaBOB Bo3pacTas Ha 35% mpu
YBEeJIMYEHU U NHAEKCA MAacChl TeJla Ha Kaxk-
nwle 5 enuHml [18].

AHanu3 OuoxuMunueckoi TpaHcdopma-
LUK XPSIIIEBOM TKAHU ITPY XOHIPOIIEHU
NMIEMOHCTPHUPYET MpeBaJIMPOBaHUE TIOTEPH
[JIMKO3aMUHOTJIMKAaHOB Hall APYTUMU KOM-
MOHEeHTaMu MaTpukca [19].

CrenoBaTe1bHO, UHTEHCUBHOE BOCITOJ-
HEeHHUE IITMKO3aMUHOTJIMKAHOB SIBJISIETCS
MPEUMYIIECTBEHHBIM ITyTEM MPEayIpexe-
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Hus MaHudectamuu OA U, Kak ClIeICTBUE,
60JIeBOTO CUHIpOMA.

M3BeCTHBIMHU TTTMKO3aMUHOTJIMKAHAMM,
OHOOPEHHBIMU JJISI KIMHUYECKOTO MPH-
MEHEHUSI, SBISIOTCS XOHIPOUTUH U TJTI0-
KO3aMUH.

OnmHako B HaCTOsIIIIee BpeMsl B KaueCTBe
6asucHoi npoduaakTuku u jedeHuss OA
MOSIBUJICS ellle Mpenapar, OTHOCS LM -
csl K TpyIINe rMMKO3aMUHOTJIMKAHOB, —
NEM-koMIJIeKe, IMOJIy4YeHHBI MyTeM
TUAPOJIN3a U3 MEeMOpaHbI SIUYHOI CKOP-
nymsl. JIJaHHBIH ITperapar mokasa addex-
TUBHOCTb B psijie KIMHUYECKUX CCIIeI0Ba-
Huii pu OA [20, 21]. HatypanbHas suaHast
membpana (NEM) — HOBBIIT OpUTMHATBHBIT
HYTPUEHT, CONEPKaINil €eCTECTBEHHBIE
TJIMKO3aMUHOTJIMKAHBI ¥ 6€JTKY, HEOOXOMu-
MBI€ JJ15T TTON e PKaHUST 3MOPOBOTO COCTO-
STHUSI XpsIIiia U CAHOBMAJIbHOM 000I0YKH.

Memb6paHa SMYHOI CKOPJIYIIBI COCTOUT
13 TIMKO3aMMHOTJIMKAHOB (IepMaTaH CyJib-
¢at, XOHAPOUTUH cyabdart, TMaJlypoOHOBast
KHMCJI0Ta U Ap.) U BOJTOKHUCTBIX OE€IKOB,
TaKMX Kak KojutareH I tuna. OTKpbITHE
SIMYHOM MEeMOpPaHBI B KAYECTBE €CTECTBEH-
HOT'0 UCTOYHMKA KOMOMHAILIMY TJI0KO3a-
MHWHAa, XOHIPOUTHUHA U TUAJYPOHOBOU
KMCJIOTHI HaBEJIO YYEHBIX Ha MBICJIb O pac-
CMOTPEHWHU U U3yYSeHUHU 3TOTO MPOAYKTa
KaK IMOTEeHIINaJIbHO BO3MOXHOTO CPEICTBa
sneyeHus npu OA.

Komnanusi ESM Technologies, LLC,
(r. Kaprare, mrat Muccypu, CIIA) pas-
paboTajla METOAMKY pallMOHAJIbHOTO
1 3 PEeKTUBHOTO OTAEJEHUS MeMOpa-
HBI OT IMYHON CKOPYIbI AJISI TIPOU3-
BOJCTBA B IPOMBIIIJIECHHOM MacIiiTate.
BrinenenHast MemOpaHa BIIOCIEACTBUU
YaCTUYHO TUIPOJIU3YETCS O COOCTBEH-
HOMY METOAY KOMIIAaHW U, BEICYIIMBAETCS
M TIIATEJILHO MePEeMEIINBACTCS, U TAKUM
0o0pa30oM ToTyJyaeTcs 3armaTeHTOBaHHBI i1
rpernapaT MeMOpaHbl SIUYHON CKOPJTYTTBI
NEM®. KommosutmonHstit ananuz NEM®,
MpoBeAeHHbI KomnaHueir ESM, BbIsiBUI
BBICOKOE cofiepXKaHue OEJKOB U yMEPEHHOE
conepkaHue rIIoKo3aMuHa (10 1% B cyxoMm
BEIIIECTBE), XOHAPOUTHUHA cylbdara (10 1%),
rUalypoOHOBOM KUCIOTHI (10 2%) 1 KoJ1a-
rena (10 5%).

INpenmoaraetcs, 4YTo MEXaHU3M Jeii-
CTBUS MOXET OBITH OCHOBAH Ha CHUKECHUU
YPOBHS ITPOBOCTIAJIMTEIBHBIX IUTOKNHOB,
VHUIMUPYIONINX BOCIATUTENBHYIO peak-
LIWIO U TpaHC(OpMaIIMIO XPSIIEBOM TKAHU.

HccnenoBaHus Ha KpbIcaX T0Ka3bIBalOT,
uto NEM® Mo3keT OKa3bIBaTh BIMSHHUE KakK
Ha MPOBOCIAUTENbHbIE IUTOKWHBI PaH-
Heli ¢a3bl BocnaneHust, Takue kak UJI-13
1 ®HO-a, Tak ¥ Ha LMTOKMHBI MO3IHEN
da3swl, Takue kak MCP-1, MIP-1a u B3,
RANTES u ®PDC [22].
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Tabnuua 2

Cpennnii nokasarenn adihekTusHocTn nevenus (%) no unpexcam WOMAG no cpasHenunio

€ UCXOAHbIMN AAHHLIMM B 3aBUCUMOCTM OT NapamMeTpoB CPeAn rpynnbl, NoNy4aBiIen
NEM, n koHTponbHou rpynnsi yepe3s 10, 30 u 60 aHei 0T Havana neveHus

MAuv ot Havyana Mnaue6o NEM A6conoTHbINA
nevyeHns athdrexT nevenus
bonb 10 (n = 21, 24) +4,2% -11,7% -15,9%
30 (n=21,24) +6,0% -4,3% -10,3%
60 (n =21, 24) +0,1% -15,3% -15,4%
CKOBaHHOCTb 10 (n = 21, 24) -3,9% -16,7% -12,8%
30 (n=21,24) +2,2% -14,6% -16,8%
60 (n =21, 24) -4,7% -31,3% -26,6%
®yHKLMOHaNbHaA 10 (n = 21, 24) +3,9% -11,6% -15,5%
HEeL0CTaTO4HOCTb 30 (n=21,24) +0,8% -8,0% -8,8%
60 (n =21, 24) -3,8% -17,3% -13,5%
B obuem 10 (n = 21, 24) +2,9% -12,3% -15,2%
30 (n=21,24) +1,7% -7,9% -9,6%
60 (n =21, 24) -3,1% -18,2% -15,1%

B naHHOM Mcclie1oBaHU Y U3YYEHO BIIH-
surne NEM® Ha npoxykuunio NJI-2, NJI-4,
nJI-6, NJ-10, a takxxe MOH-y u ®PHO-a
4-THEBHBIMU KYJbTypaMU MOHOLIMTOB
nepudepruyecKkoit KpoBu, MOABEPKEH-
HbIX BO3JICICTBUIO CEpUIMHBIX Pa3BEACHU N
1160 BogHOro pactBopa 3kcTpakta NEM
(NEM-AQ), nu6o mponykta NEM, npo-
LIeAIIeTO Yepe3 MUIIeBapeHUe B YCIOBUSIX
in vitro (NEM—1VD). NEM-AQ nipuBogun
K CHUXEHW IO TTpoudepalui U CTaTu-
CTUYECKU 3HAYMMBIM U3MEHEHUSIM TTPO-
nykuauu UJI-6, NJI-10, UOH-y. NEM—
IVD cuuxan Beipaborky UJI-6, NJI-10,
NDH-y u ®HO-a B KyabTypax KJIETOK,
MOABEPXKEHHBIX NeCTBUIO PUTOTEMAr-
IIIOTMHMHA. B KynbTypax, cogepxkaumx
MutoreH ¢puronakku, NEM cHuxan
npoanyknuio MJI-10, a MakcuMaabHas
TeCTOBas 103a MMoBbIIIaNa yposeHb UJI-6
u cHuxasa ypopeHb @HO-a. NEM-AQ
B IBYX HAMMEHBIIUX KOHIEHTpAII U IX
3HAYMTETHbHO CHUXaJ BeipaboTKy ®HO-a
KYJbTYypaMU MOHOIIMTOB Tiepudepuie-
CKOIf KPOBY B MPUCYTCTBUYU MUTOTreHa
(bUTONTAKKHM ITO CPAaBHEHUIO C KOHTPOJIb-
HBIM MPOLYKTOM Ipoliecca NUIIeBapeH s
B YCJIOBUSIX in Vitro U HaTUBHOTO MPOAYKTa
NEM.

ITonydeHHbIe pe3yJbTaThl B COBOKYII-
HOCTHU TOBOPSAT 0 ToM, yTo NEM MmoxeT
0Ka3bIBaTh BIUSHNUE HA MEXKJIETOUYHBIC
CBSI3U B pe3yjbTaTe BO3MEHCTBUS KaK
criennpUIeCcKOTo MUTOTreHa T-KIIETOK
¢duTOremMarrIOTUHWHA, TAK U MUTOTEHA
bUTONAKKY U UYTO 3TO BIUSTHUE MOXET
OBITH YACTUYHO OTIOCPEIOBAHO Yepe3
CHUXEHUE YPOBHS MPOBOCTIATUTEIBHOTO
untoknHa ®HO-a. [MogaBneHue BuIpa-
60Tk ®PHO-a B mpucyrcreu NEM co3-
aeT MPEeAnOChlIKY 1151 UCTIOJb30BaH U S
HaTypaJbHOU su4yHOil MeMOpaHbl NEM
B Ka4eCTBE MPOTUBOBOCIAIUTEIbHOTO
cpencTBa.

OTU uccieaoBaHUS NPEACTABIASIOT
“HbOpMaLIMIO 0 BO3MOXHOM MEeXaHU3Me
neitctBust NEM® B yenoBusix in vivo.

Bbis1o mpoBeneHo uccienoBaHue OLEHKU
a¢dexkTuBHOCTU U O6e30nmacHocTu NEM
B JIeYeHU U O0JIM M HapYIIeHU I (YHKIIM A
cycTaBa Kak nposiBiieHnit OA KOJIGHHOTO
cycTaBa — paHIOMU3UPOBAHHOE MHOTO-
LIEHTPOBOE IBOITHOE CJIeTIOE TJ1alie00-KOH-
TpOIUpyeMoe KIMHUYECKOE UCCTIeIOBAaHIE
OPTION [23].

67 MallMeHTOB METOIOM CIy4YaliHOM
BbIOOPKM nosiyyanu a1u6o 500 Mmr NEM
(n = 34), nu6o naaiebdo (n = 33) exXeaHeBHO
Ha NpoTsaXeHuu 8 Henesb. [lepBoHauabHOM
KOHEYHOI TOUKOi1 ObIJIO MU3BMEHEHUE MHIEK-
coB WOMAC, a Takke U3BMEeHEHME TaKUX
MPOSIBJICHU I OCTE0apTpUTa, KaK 060Jb, CKO-
BaHHOCTb M HapyIlleHUe (DyHKIIUIA CycTaBa,
o mopinkaiaamMm WOMAC uepes 10, 30 u 60
IHEU OT HavaJsia JICYCHU ST,

B pesynbrate HazHaueHue NEM npu-
BEJO K CTATUCTUUYECKH 3HAYUMOMY
pesyiabraty (10 26,6%) 1o cpaBHEHU IO
¢ njanebo Ha BCEX CpOKaX CPaAaBHEHU S
(BO BCe BU3UTHI) KacaeMo Kak 00J1u, Tak
U CKOBAHHOCTU, HO HE 1aJ10 3HAYUTE b-
HOTO pacliupeHus GYHKIIMOHAIbHBIX
BO3MOXHOCTEN CYyCTAaBOB U YJAYYILEHU S
obmux nHaekcoB WOMAC, XOTSI HEKOTO-
pasi TeHIEHLUS K UX YAYUYIIEHUIO U HaMe-
TUIACh. BBICTPBIN pe3ylbTaT OTMedancs
yxe yepe3 10 mHeil mpuema 1Mo TaHHBIM
cpeaHero rmokasaTeJis 601 (CHUKeHUEe
Ha 15,9%, p = 0,036) u cpenHero nmokasa-
TeJIsI CKOBAHHOCTHU (CHMXeHue Ha 12,8%,
p = 0,024) (tab6na. 2). Ha npoTsaxeHUuu
BCEro uccjaenoBaHus He ObIJIO OTMeYe-
HO HU OJTHOTO C€PbE3HOT0 MOOOYHOTrO
addekTa, ¥ 1eUyeHre XOPOUIO MePeHeCTn
BCE YUACTHUKU UCCIEAOBAHMS.

Takum odpazom, NEM — s pekTruBHOE
1 6e301macHoe peleHue A1 YMEHbIIEeHUST
00,11 ¥ HapyIIeHUs (GYHKIMM ITPU OCTEO-
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apTpuTe KOJIEHHOTO cycTaBa. [IpumeHeHMe
500 mr NEM 1 pa3 B 1eHb 3HAYUTEIBHO
YMEHBIIIaJI0 KaK 00Jib, TAK 1 CKOBAHHOCTH
cycTaBa B CpaBHEHUM c rialebo uepes 10,
30 u 60 nHeit OT Hauaa JeYeHUs.

Hpyras padota [24] oueHuia 3¢pheKTUB-
HocTh NEM Ha npoTsixeHuu 4 Henenb y 11
MalKeHToB (MccaenoBaHe 6€3 KOHTPOJIb-
HOI1 rpynnbl) U 28 malLueHToB (McciienoBa-
HUE C KOHTPOJIbHOM I'PYTIIOii), re 60JbHbIC
noayyvanu no 500 mr NEM B neHb per os.
3agayveit 000MX McclieIOBaHM OblTa OIICH-
Ka U3MEHEHU I MHTEHCUBHOCTU 00JIEBOTO
cuHApoMa T10 Mepe JieueHUs1. B mepBoM
HCCIICIOBAaHN Y TaAKXKe OLICHUBAJINCh 00beM
nBuxXeHH B cyctaBax (ROM — range of
motion) U cB3aHHas ¢ 00bEMOM JIBUKEHU ST
WHTEHCUBHOCTB 0011. OLieHKa TPOBOAM-
Jack Ha 7-it u 30-ii neHb.

Pe3ynbTaThl MicciienoBaHUs 6e€3 KOH-
TpoJbHO# rpynnsl (I ucciegoBaHue)
nokaszanu, uto npueM NEM npusen
K 3HAYUTEJbHOMY TepaneBTUUYECKOMY
3 deKTy Ha cpoKe 7 AHEH 110 00 beMY ABU-
JXXKeHUH B cycTaBe (yBeandyeHue Ha 27,8%;
p =0,038), a Ha 30 mHeit — MO UHTEH-
cuBHOCTU 001u (cHUXeHUE Ha 72,5%;
p = 0,007), nBUXeHWI B cycTaBe (yBeJIu-
yenue Ha 43,7%; p = 0,006) u cBsI3aHHOI
¢ 00beMOM JIBUKEHUI MHTEHCUBHOCTU
6oau (cHuXeHMe Ha 75,9%; p = 0,021).
HccnenoBaHue ¢ KOHTPOJIbHOM rpynmnoi
(IT uccnenoBaHue) rMoxkasao 3HaAYUTEb-
HbI TepaneBTUYECKUil 3(pheKkT Ha cpoke
7 nHe B 00erX rpymnmnax 1o MHTEeHCUBHO-
cTH 6011 (KOHTPOJIb: CHUXeHMe Ha 18,4%:;
p = 0,021. Uccnenyemas rpymia: CHUXe-
nue Ha 31,3%; p = 0,014). 3HaYUTENbHBII
TepaneBTUYECKU 2P heKT coxpaHsIcsa
1 Ha cpoke 30 mHel 1Mo MHTeHCUBHOCTU
6oau (cuuxenue Ha 30,2%; p = 0,0001).
Hwu 1o omHOMY MccliefOBaHUIO HE OBIITHN
OTMe4YeHBl HeXelaTeJIbHbIe IBJICHU S,
MMO3TOMY TepaIrs OlleHeHa KaK XOPOoIIo
TepeHocumasl.

Takum obpazom, NEM — HoBoe ahpek-
TUBHOE U 6e30IacHOe CPeNCTBO JeUEHU
00JIM U HapylLIeHU M PYyHKLIMU CYyCTaBOB
npu OA. ITpuem 500 Mmr NEM 1 pa3 B aeHb
3HAYUTEJIbHO YMEHBIIIAET 00Jb, TPUIYEM
3¢ deKT oTMeYaeTcs U Ha paHHUX CpoKax
Tepanuu (4epe3 7 qHE), TaK U B ITPOIOJI-
XKUTEJIbHOM HabmoneHun (depe3 30 qHeit).
JlaHHOE CpeICcTBO TaKKe MOXET paccMa-
TPUBATHCSI B KauyeCTBE MTPOPUIaKTUKH
MaHudectanuu OA Npu XOHAPONEHUU
BCJIEICTBUE IPOTUBOBOCIAJIUTEIHHOTO
addexTa, a TaKXKe dJIEMEHTa BOCIIOJHEHU ST
MOTEPU IITUKO3aMUHOTJIMKAHOB.

EnuHcTBeHHBI Tpenapat B Poccun,
coaepxamuit NEM-koMmjekc,— 3TO
Mykocat. Heo0X0n11MM0O OTMETUTD, YTO
B €r0 COCTaB TaKXKe BXOAUT raprnarpou-

TYM — pacTeHue, TTIaBHBIM JIEeCTBYIOIIUM
KOMITOHEHTOM KOTOPOTO SIBJISICTCS TTTUKO3MU]T
rapmnarosua. DTo IMIPUPOITHOE BEIIEeCTBO,
obJafamliiee NTPpOTUBOBOCIIAIUTEILHBIM
1 00e300JIMBaOIIM CBOMCTBAMU, CPABHU-
Mmbimu ¢ HITBII, Ho B oT/iMuMe OT mociien-
HUX OHO JIMIIIEHO MOOOYHBIX 3(PHEKTOB,
orpaHuuyuBapmux npuMmeHenue HITBII.
A 3HauuT, npuMeHeHue MyKocara cTaHO-
BUTCS He TOJBKO 3((HEKTUBHBIM, HO U 0€3-
onacHbiM. l
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