00630pbI
VK 577.112.386.2:616.72-002.77-053.2

POJ1b TOMOUUNCTEMHA B PA3BNTUAN IOBEHUJIbHOTO

PEBMATOUOHOIO APTPUTA
Moicrmsey M. I. (marynadok @gmail.com), Haymos A. B. (av naumov@mail.ru),
[Mopamorosa H. C. (pulmon@bk.ru)

YO «lpofaHeHCKmi rocyLapCTBEHHbIN MeaULMHCKMIA yHuBepcuTeT, [poaro, benapyck

Llenv: Ha ocHOGe anaNU3a COBPEMEHHBIX HAYYHBIX NYOIUKAYUL NO NPOOIEME I08CHIUILHO2O PEBMAMOUOHO20 ap-
mpuma (FOPA) onpedenums ponb 2omoyucmeuna 8 namozeHnese 0aHH020 3a001e6aHUsl U NOOOEPIHCAHUU XPOHUYECKO20
60CNANICHUsL NYyMeM AKMUBAYUU OKCUOAHIMHO20 CIPeCccd, GIUIHUSL HA NPOYeCCbl YUMPYIIUHUPOSAHUSL U KAPOOMULU-

posanus 6enKos.

Pe3y]lbmdmbl. Ponv comoyucmeura 6 namoceHese 0aHH020 3a00J1e8aHUSL CA3AHA C nod()epofcaHueM XPOHUYECKOSO
socnajienusl nymem akmueayuu OKCUOAHMHO20 cmpecca, 6aAUsAHUA HA npoyeccbl YUmpyJaiiuHUpoeanus U 1<ap60Mquu—

POBAHUSL OENKO8.

Knrouegvie cnoga: 106eHuibHblll pe6Mamouonblil apmpum, 20 MOYUCMEUH, 0emu.

3a00seBaHUs CYCTAaBOB TIPEICTABIISIOT COOOM
CEphE3HYI0 MEJIUKO-COIUAIIBHYIO MPOOJIEeMy B CBSI-
31 C PACIpOCTPAHEHHOCTHIO, TPYAHOCTBIO JTUATHO-
CTHKH, OBICTPBIM MPOTPECCHPOBAHUEM, paHHEU
MHBaNMMU3anueil nanueHToB. COrTacHO JMHJIEMU-
onormyeckuMm gaHHbeIM BO3, Oonee 4% HacemeHHs
3eMJTi UMEIOT MaTOJIOTHIO CYCTaBOB U IIO3BOHOYHH-
ka [1]. Cpenu 3a00JieBaHUIl CYyCTaBOB y J€TEH Bax-
HOE MECTO 3aHMMAaeT FOBEHWJIbHBIM PEBMAaTOMTHBIN
aptput. IOPA BcTpeuaercs co cpenHeil wacToTon
1-4 cayuyas na 1000 nmerel, pacnpoCTpaHEHHOCTh
3a00JIeBaHMs B IETCKOM TOIYJISIIUU COCTABISET OT
0,028 mo 0,8% [21]. Ilo manHbIM MuHHCTEpCTBA
3apaBooxpaneHust Pecniyonmku bemapycs, yacrora
FOPA — 29,7 cnyuaes Ha 100 000 getckoro Haceiie-
HUS, Ha JHUCIIAHCEPHOM yYeTe KapAHOPEeBMAaTOJIO=
TUYIECKOM CITyKObI HaxoauTes 527 marueHTos [1].

IOPA — ayronmmyHHOe 3ab0eBaHne, XapaKTe-
pu3ylolieecs: XpOHMYECKHM CHHOBHAIBHBIM: BOC-
MaJIeHueM, BeIyllee K 3pO3MBHOMY Pa3pyIIECHHUIO
CyCTaBOB, pa3BHUBaOLIeeCs y AeTel 10 16-neTHero
Bospacta [21]. [loka3zaHo, 9TO TeHETHYECKAS TIPEII-
PacToN0KEeHHOCTh U (DaKTOPbI OKPYKAOIIEH CpeIbI
SBIISIFOTCS ITyCKOBBIM MEXaHHU3MOM OIIMOOYHOIO
MMMYHHOTO oTBeTa [21].

Posib  akTOpoB FEHETHUECKON Tpeapacoio-
»keHHoctu FOPA omnpenensiercs reHaMu «KaHuja-
TaMu», OTBETCTBEHHBIMH 32 (hOPMUPOBAHUE TIPE]I-
PAacIONOKECHHOCTH K 3a00JIEBaHUIO, CpElU HHX:
HLA (uenoBedecKuit JEHKONUTAPHBIA AHTHUICH)
u PTPN22/LYP (uporennTHpo3undocdaraza 22/
mumdounaHas tupo3uHdocdarasza (Protein tyrosine
phosphatase, non-receptor type 22/ymphoid tyrosine
phosphatase)). B 4acTHOCTH, aHTHIE€HBbI T'MCTOCO-
Bmectumoct HLA-A2, HLA-B12, HLA-B40,
HLA-B27, HLA-DRB1*11 u HLA-DRB1*08 ac-
COIIMVPOBAHbI C OJIMTOAPTUKYISIPHBIM BapUaHTOM
IOPA; a HLA-DR4 — ¢ nonuaptputramu, nNo3uTUB-
HeiMu TI0 RF (peBmodaxTop), kak y B3pocibixX [1,
10, 21].

B nutepartype o0cyk1aeTcsi TakKe poJib CHCTEMBI
MukpoPHK (micro ribonucleic acid (microRNA)) B
Pa3BUTUH ayTOMMMYHHOT'O BOCHAIIUTEIEHOTO TIPO-
mecca 1 FOPA. MukpoPHK — mainbie Hexkogupyro-
mme PHK, xoHTponupyolme 3KCIpeccu0 TeHOB
Ha MOCTTPAaHCKPUNIIMOHHOM ypoBHe [27]. Ilpu re-
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HEepaluyd BOCIHAJIUTEIbHOTO, OTBETa MOHOLIUTHL U
nennputHele kiaetku (JK) pacmosnator maroreH-ac-
COLIMMPOBAaHHBIE MOJIEKYJSPHBIE CTPYKTYpHI IIO-
cpeacteom TLR-peuenTopoB (Toll-like receptors).
[Ipoucxoaut akTUBanUs AACPHOTO HaKTOpa TPaHC-
kpurnmn NF-kB, perymmpyromero sKxcipeccuro
MIPOBOCTIANTUTENBHBIX  TUTOKUHOB (TNF-0, IL-
1B) [5]; mpoBocnamurensubix (epmentoB (iNOS,
COX=2) # y4acCTBYIOILEIO B PEryJISIIUU aJalTHB-
HOTr0O MMMYHHOTO OTBeTa. Bce naHHBIE 3Tambl pe-
rymapytoTess microRNA (microRNA-155, -146a,
-326,-21,-181). CpaBHUTEIbHOE HCCICIOBAaHUC
aKkcipeccnn microRNA B pe3suieHTHBIX KJIETKax y
[AIUEHTOB ¢ PA BBISBWIO CHM)KEHUE IKCIPECCHUU
microRNA -214, -146a u nossieHne microRNA-
23b, microRNA-30a-5p [27].

OCHOBO¥ TATOXUMHUYECKUX PEAKIIHHA B Pa3BUTHH
IOPA saBnaroTca: OKCHAAHTHBIA CTpecc, ayTOWM-
MYHHBIE PEaKIMH, TUCOaTIaHC MEXIY MPO- U IPOTH-
BOBOCHAJTUTEIBHBIMU ITUTOKMHAMH, XPOHHUYECKOE
BOCTIAJIEHUE, THIIOKCHSL U (PAKTOPBI, BIUAIOIINE HA
3TH npoueccsl [21, 29].

LleHTpanbHbIM 3BEHOM UMMYHONATOIOIHIECKUX
Mexanu3mMoB FOPA sBisiercss nucOamanc MeExTy
AKTUBHOCTBIO Pa3NIMYHbIX cyomomnyssiiui CD4+ —
TuM(OIHUTOB, M30BITOYHBI CHHTE3 MPOBOCIIAIU-
tenbHBIX nuTokuHOB (IIBII): IL-2, IL-17, IFN-y,
TNF-a, IL-1, IL-6, IL-8 [21, 24, 29]. YcTaHOoBIEHA
dbyHIaMeHTanbHas poib cyonomysiun Thl7-kie-
ToK, cuHTesupytommx IL-17A, IL-17F, IL-21 u
IL-22 B ummyHnonatoreneze FOPA [12]. Ilox Bau-
saneM [IBL] CD4+ perynstopHbIE TUMQOIUTHI
tpanchopmupytorcs B Th17 knetku, HEUTpodUIIHI,
Makpodaru, ACHAPUTHBIE KIETKA TPHOOPETAIOT
cnocoOHoCcTh cuHTe3upoBath [L-17A. Ilarorene-
tnaeckue dpdextsl IL-17A cBsa3aHbl ¢ ycHIeHUEM
skcrpeccun [IBLI, cuHTe3a MaTpUKCHBIX METaJIIO-
npoTenHas, TudhepeHInpoOBKA 0CTEOKIacToB [21].
HmMmyHOBOCTIANUTENbHBIE IPOLIECCH IOTEHLUPY-
IOTCS OKCHJIAaHTHBIM, HUTPO3aHTHBIM CTPECCOM U
yCyryOIsioT JAECTPYKIMIO CHHOBHAIBHOW TKaHH
[23, 28]. ['unepnpoayKIys 3HAOTEINATIBHOTO (ak-
TOpa pocTa COCYJIOB JIS)KUT B OCHOBE HEOAHTHO-
reHe3a U MOBPEXKICHHS CHHOBHAIBHON O00OJIOYKH
cycraBa u xpsma [16, 21, 25], a MOBBIIIEHUE aKTHB-
Hoct TNF-o crocoOCTByeT MHTEHCHBHOW Hapa-
60TKe cBOOOIHBIX (hopM Kuciopona [11].
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BaxuelmuM stanoM g MHULOUMALMUM  ayTo-
MMMYHHBIX nponeccoB npu IOPA sBrsrorcs mu-
TPYJUIMHUPOBAHUE U KapOOMWIMPOBAaHHE OEIKOB
CUHOBUANBbHOU TKaHU [24]. LluTpyminHupoBaHUE
— TIOCTTPAHCIIALIMOHHOE TPEBpPAIICHHE OCTAaTKOB
Arg B 1uTpy)UHH ((hepMEHT MenTHIUI-apTUHUH-
nesumuHaza (Peptidyl arginine deiminase (PAD)).
Bricokast aktuBHOCTE PAD B cycTaBHOM KuaKoCTH
MpH PEBMATOHMHOM apTPUTE CIIOCOOCTBYET IIH-
TPYJTMHUPOBAHUIO CHHOBHAIILHBIX OCIKOB [9, 24].

B HOpMe npoTenHTHPO3UH (ocdarasa yesoBeka
(PTPN22) uarudupyer PAD u 3amuimaer 6eaKu oT
OUTPYJUTMHUPOBaHMs. B ciydae myranuu B reHe
PTPN22 npoucxoautr aktuBauusi PAD, uurpyin-
JTUHUPOBaHUE OENKOB M Pa3BUTHE ayTOMMMYHHO-
ro oreera [10]. LurpymmmHupOBaHHBIE TENTHIBI
(LUT), cBsazannble ¢ monekyinamu HLA-DR4 nHa
AQHTUTCHIIPE3CHTHPYIOUIMX KIIETKAaX, aKTHBHPYIOT
T-nmuMdounTHL, KOTOPHIE B CBOIO OYepeab MHUIMH-
pyrot npoaykuwmro antuten ACPA (anti-citrullinated
protein antibodies) — cnemupuIecKux MapKEPOB
peBmaTougHOro aprputa [21]. AHTHTENa HMEIOT
MIPETUKTOPHYIO (ONPEAETSIOTCS 10 KIMHUYECKOTrO
NPOSIBIICHHS) ¥ MPOTHOCTHYECKYIO POJb (ACCOIMHU-
POBaHbI ¢ 0OJiee SPO3UBHBIMH U TSHKEIBIMHU 110 Te-
qeHuto popmamu apTputoB). 3BectHO cBBIme 100
BAapHAHTOB AyTOAHTUTEIN, CITIOCOOHBIX CBS3BIBATHCS
¢ LIT [9].

KapOomunupoBanue — mporecc HpeBpalieHus
OCTaTKOB JIM3MHA B TOMOIIUTPYJUIMH, B KOTOPOM
MPUHAMAET y4acThe MHUENIONepOKCHIas3a, MPHUCO-
eINHSsT MOYEBHMHY K OCTaTky Lys B mpucyTcTBHHU
uaHata. JTO BaXXHBIM IOKa3aTesb, T.K. aHTUTE-
Ja K TOMOIMTpYJUMHUpoBaHHBIM nentuaam (I'TL)
HaxomaT Kak npu ACPA-mo3UTUBHBIX, TaK-H HPHU
ACPA-meratuBHbIX (opMax pPEeBMATOUIHOTO ap-
TpuTa. B mocneaneM ciydae 3TO acCOIMMPOBAHO C
Hau4yueM 0oJjiee Ipo3uBHOM (hopmbLaprputa [24].
[Mono6uo ACPA u peBmodakTopys antutena k I'T1
00HapyKHUBAIOTCSl €€ B JAOKIMHUYECKOW CTaauu
IOPA, uto moaTBepkaaeT nux NPEAUKTOPHYIO POIIb.
CTOUT OTMETHTB, YTO KypeHHE MOTEHIIMPYET TPO-
recc kapoommupoBanwms [24].

K nmatoxummnueckumnakropam pazsutusi FOPA
OTHOCSIT TOBBIIICHUE KOHUEHTPALMH MaTPHUKCHBIX
metaisionporendas (MMII) — Zn2+- u Ca2+-3aBu-
CHUMBIX SHAONENTH/A3, YTO NMPUBOANUT K pazpyIie-
HUIO KOJJIar€HOBOTO MAaTPHUKCA CyCTaBHOTO XpsIla
(MMII-2.m=MMII-9 (pparMeHTHPYIOT THATYPOHO-
BYIO KHCJIOTY, XOHJPOWTUH CYJb(aT), pe3opouuu
KOCTH, OCTEOKJAacTaMH, NPOHUKHOBEHUIO HMMMYH-
HBIX /KJIETOK B oyar Bocnaienus [5, 16, 21, 25].
IlpoBocanurenpHble  (AKTOPHl W OKCHIAHTHBIN
crpecc ctumyaupyrotr cuHres MMII anTurenmnpe-
seratupytommu kietkamu (AlIK), xonaporuramu
Y CUHOBUOLIUTAMHU.

®daxTopamu, MPEIPACIONATAIONUMI K Pa3BH-
o TOPA, sBISAfOTCS: BUpPYCHas/BUPYCHO-OAKTe-
puanpHas WHGEKIUH (OHKOPHABHPYCHI, PETPOBH-
PYCBI, IIUTOMETaJIOBUPYCHI, BUpYyC DmnireiiHa-bapp,
XJIAMUJIMY, MUKOTIIA3MBbI, HepcHHuU U T.1.) [1, 21].
TpurrepHoe 3HaYeHUE HMMEIOT TPAaBMBI CYCTaBOB,
WHCOJISIHS ¥ TIEPeOXIaKICHNEe, XPOHHIECKUE TICH-
XOOMOIIMOHAIFHBIE  CTPECCHI, HEOIaromoIydHas
aKoorudeckas cpena. Ogaum u3 GakTopoB, yCy-
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IyOJISIIOIINX MATOXUMHUYECKHE PEAKIUH Pa3BUTHUS
IOPA, mo Hamemy MHEHHMIO, SIBISICTCS TOMOIIM-
creud (Hcy). IloBbiennsie koHuentpauun Hey
BhIIIIe TOporoBeix BenmmuuH (HHcey) motenmmpyror
OKCHUJIAaHTHBIM, HUTPO3AHTHBIA CTPECC U CTPECC DH-
JIOTIIa3MaTHYECKOM CeTH, aKTUBHPYIOT MPOBOCHA-
JUTENIbHBIE (aKTOPBI, BIUSIOT HA CHHTE3 M OHOJI0-
ctynHocTe NO [5]. Ilpu runepromonnucTeMHEMHUN
(HHcy) ycunuBaeTcsi dKcrpeccuss MeTalIONPOTEe -
Ha3bl — 9 MUTOXOH/IPHAIEHOTO MaTPUKCa, KOTOpas
KOHTPOJINPYET KauecTBO COEAMHHUTEIHHON TKaHU
(cooTHoIeHUe KoJuiareH/anmactus) [2, 5, 8, 11].
[IpucyTcTBytoliee B TKaHAX MPOU3BOIHOE FOMOLIH-
CTerHa — THONAaKTOH romonuctenna (HeyT) — naTH-
OMpyeT aKTHBHOCTH JIM3UH OKCHIa3bl — KIIFOYEBOIO
(depMeHTa MOCTTPAHCSAIMOHHONW —MOAM(DHUKAIINY
COEIMHHUTEIHHON TKaHH, YTO NPUBOJUT K Hapylle-
HUIO €€ CTPYKTYypsI [5].

Obwaa xapakmepucmuxa 20Moyucmeund.
I'oMommcTenn mpeacTaBnseT.coboil cepocoepxa-
IIyI0 aMUHOKHCIIOTY, KOTOpast He BXOJIUT B COCTaB
OenKkoB, 00JIalaeT ITUTO- W HEHPOTOKCUYHOCTHIO,
SIBIISIETCSL TPOMEKYTOUHBIM COeIMHEHHEM MeTabo-
JIU3Ma METHOHHHA B MPOLECCaX TPaHCMETHIIUPO-
BaHUs (POpMUPOBaHKE SHUICHOMA, TPAHCMETUIIH-
poBaHHE OCIIKOB, CHHTE3 HEHpoMeauaTopoB) [5].
Hcy _cayxut mpeniiecTBEHHUKOM BHYTPUKIIETOY-
Horo 1ucteuHa (Cys) — ¢akropa, JUMHUTHPYIOIIC-
ro CKOPOCTh CHUHTE3a dHIOT€HHOTO aHTHOKCHIAHTa
KIETOK — riytatnona (GSH, y-rmyramumn-uucren-
HwI-rmurHa) [5]. Hey He HakammBaeTcs B KIIET-
K€, ObICTPO MeTaboNMU3upyeTCs MyTEM: a) PeMeTH-
JIUPOBaHMUS B METHOHUH (MEeTHOHUH cuHTa3a (BY-,
B12-, Cu — 3aBucumblii pepmeHT); OeTanH-TOMOIIH-
CTeuH S-MeTuiTpaHncdepasa; 0eTanH-roMOLMCTENH
S-metuntpancdepasa -2 — Butamud U 3aBUCHMBIH
(depment) — metabonusupyercs 25% Hcey; 6) TpaHc-
cyinhypupoBanus ¢ oopazoBanueM rucrenHa (Cys)
u sHporeHHoro ceposogopona (H2S) (pepmenTs
— LMCTaTHOHUH-B-CUHTETA3a, HUcTaTuoHasa, (B6 —
3aBUCUMBIE)) — MeTabonusupyercs ~ 75% BHYTpH-
kierognoro Hey [5].

MetonoM BBICOKOA((HEKTUBHON KUAKOCTHOU
xpomatorpaduu (BOXKK) ycranosneno, uto cpea-
HUH ypoBeHb HCy mia3mbl KpOBH Y 3A0POBBIX JIIO-
neit ~4,8-7,6 MkMoutb/1 [26], y eTeil U MOAPOCTKOB
—~5,0 MmxMmonw/1 [3, 5]. OgHako B myOepTaTHOM Tie-
puoJsie YpOBEHb TOMOITUCTENHA YBEIMYHUBAETCS [0
6,0-7,0 mxmonb/n [5]. Coneprxanuie Hey B muiasme
KPOBH KOJIEOJIETCS B CBSI3U C BO3PACTOM, ITOJIOM, Ka-
YECTBOM MUTAHMS, TEHETUICCKUMH 0COOCHHOCTAMHU
[5, 28].

OcHorubie iprunHbl HHey — cHmkenne merta-
6orm3ma Hcy (TeHeTwueckr AeTepMHUHHUPOBAHHOE
CHIDKCHHE aKTHBHOCTH ()EPMEHTOB METHOHHH-CHH-
taspl, N5,10-metuneH-reTparuapodonar peaykra-
3bl, IMCTaTHOHWH-PB-CHHTa3a, OETanH-TOMOIUCTE-
HUH S-MetuiTpancdepasa [5, 11]) w/wm neduut
koakTopoB 3TuX (pepMeHTOB (BUTaMHHOB B2, B6,
B9, B12, memocratok Zn2+u Cu2+) [5, 18]; cucrem-
HbIC BOCHANMTENIbHbIC 3a0oneBanus [2, 3, 7, 14],
MPUEM JICKApCTBEHHBIX MpPENapaToB, B TOM YHUCIIE
nutoctatukoB [16, 20, 27]. HHcy wnabmomaercs
P ayTOMMMYHHBIX TIporieccax [28, 29], cepmeu-
HO-COCYAMCTHIX 3a0osieBanmsix [2, 20], modedHoit
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naToJjoruu [2, 3], Bpo>KJIeHHBIX MOPOKaX pa3BUTHUS
monaa [5].

T'unepzomoyucmeunemusn u ouchynkuyus
IHOoOmenus

Okcun azota (NO) sBisiercst (hakTopoMm pac-
IIMPEHHUS] COCY/OB, OMNpEAENsAeT PETYJSIUI0 MbI-
LIEYHOIO TOHYCa COCYAMCTON CTeHKU. B HOpme
NO TmOCTOSHHO CHHTE3HPYETCS HHIO0TEIUAIBHOM
NO-cunTazoir (NOS 3) [5]. Ilpun BocmamuTenbHBIX
MIPOIIECCaX MO/ ACHCTBUEM dHAOTOKCHHOB, INTOKH-
HoB (IL-1 n IL-2f, IFN-y, TNFa) u HHey yBennun-
BaeTcs JKCIpeccus UHAynuOenbHo NO-CHHTa3bI
(NOS 2) u cunres NO makpocdaramu, T-mumdo-
nuTamu, TpomoOonuTtamu [2, 14, 21], rmaaxoMsbl-
IMIEYHBIMU KJIETKaMHU cocynoB [5, 8]. M30bITouHOE
komuaecTBO NO CBSI3BIBACTCSA CO CBOOOTHBIMH pa-
JUKaJIaMH KUCIIOPOJa U MPUBOAUT K 00pa30BaHUIO
MEPOKCUHUTPUTA, KOTOPBIH 00pa3yeT peaKIMOH-
HYI0, [IUTOTOKCHYHYI TEPOKCUA30THYIO KHUCIIOTY
[14, 23]. Hey napymaer 6mogoctymHocts NOS 3,
MOBBIIIAET TEHEPAINIO CBOOOHBIX PAJUKAIIOB KUC-
JIOpPO/ia M YyBCTBUTEIBHOCTD KJIETKH K IIUTOTOKCH-
YECKOMY JICHCTBUIO MPOBOCHAIUTEIbHBIX arcHTOB
[19, 23].

[Ipu noBbilieHHBIX KOHUEeHTpauusx Hcy neit-
CTBYET KaK MPOKOATYJISIHT, U3MEHSIS CPOKH U 00be-
MBI (hopmupoBanus GuOPUHO3HOTO crycTKa [6, 17].
Hcy nogaenser aktuBHOCTh (hmmmnaszel (ATd-3a-
BUCHUMOH  dochoruanntpancdepassl), KOTOpas
MOJIICPKUBACT ACHMMETPHIO MEMOpaH DHJIOTEIH-
omutoB. [Ipr 3TOM Ha TOBEPXHOCTH KIETOK (9H-
JIOTEJIMOIUTOB) TIOSABISAETCS OOJBIIOE KOJIMYECTBO
dochoTuauicepuHa — akTuBaTopa GaKTopoB CBEP-
TBIBaHUs KpoBH [17].

Tunepzomoyucmeunemuna u OKCUOAHMHBL
cmpecc. CBOOOTHBIC paIuKaIbl KHCIOPOAA U OKCH-
nmauTHeld cTpecc (OC) UrparoT BaXKHEHIIYIO POIh
B narorenesze FOPA (cBoOoaHbIe pauKajbl KHUCIIO-
poJia OnpeaeNnsoTcd B CHHOBHAIBHOM JKUIKOCTH Y
90% mnanwmentoB) [21, 22, 29]4 caxapHoro nuabera
[13], cepaeuHo-cocynucTol-HATOIOTHH [2], XPOHU-
geckoi 60se3un nouek [2, 28] 1.4, 3BecTHO, UTO
CBOOO/IHBIE PAJAMKAIBL. KHCIOPOJa CTHUMYJIHPYIOT
XOHJIPOPE30pOIIHIO W OCTEOPE3OPOINIO TIPH apTpH-
Tax [5, 21, 22]. B noBpexA€HHON TKAHU OCHOBHBI-
MU UCTOYHHKAMHW CBOOOIHBIX PaJUKAIIOB KHUCIIO-
polia ciayXatT KCaHTHHOKCHa3a, KOMIUIEKCHI IeTH
TIEPEeHOCAa IAEKTPOHOB MUTOXOHIPHIA, HO OCHOBHBIM
ncrounukom siisercss NAD(P)H okcumassr (Nox)
MakpodaroB, HEUTPOPHUIOB, SHIOTEIUOLUTOB U
ITaJKOMBIIIEYHBIX KJIETOK [16]. DTo mpoBouupy-
€T MePEeKHCHOE OKWCIIEHHE JINMUI0B, OenKkoB [23],
JHK [5, 23] u paspymienne Tkanu. M30sTok Hey
cnocodcrByer OC 3a cuéT: a) MojaBJICHUs IKCIPEC-
CHU M AKTUBHOCTU (hEPMEHTOB-aHTHOKCH/IAHTOB:
cynepokcuarcmyTas (SOD), riryTaTHOH TIEpOKCH-
nasel (GPx) u gp., 0) akruBanmu Nox, B) pazoOiie-
HUst NO-CHUHTA3bI, T') YBEITUYCHHS BBIPAOOTKH TIPO-
OKCHJAHTHBIX 0€ITKOB MUTOXOHApUi (p66Sch) [5].

HHcy BbI3BIBaET B KJIETKax IIPOLECC 110 Ha3Ba-
HUEM «CTPECC IHJOMIA3MATHUECKOM ceTh» — H30bI-
TOYHOE HAKOIIJICHHE HE3PEJIbIX TIOJIHUIICTITHIOB B 9H-
JoTuia3MaTuueckoM petukyinyme [5, 16]. «Crpece
9H/IOTIA3MATHYECKON CEeTH» SABISETCS OJHUM U3
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OCHOBHBIX TIATOTEHHBIX (DAaKTOPOB NPH BOCIAIHU-
TEJIbHBIX IpoOIleccax, PEBMATOUIHOM apTPUTE U
ocreoapTputax [5, 19]. Ilpu ero mnurensHOM Jei-
CTBHMHU IIPOMCXOAMUT POCT OKCHAAHTHOIO cTpecca M
amonTo3 KiIeTok. Oco00 YyBCTBHUTENBHBI K ITOMY
porieccy OeTOKIPOTyIHPYIONINE KIETKH: XOHAPO-
LUTHI, 0ocTeobnacTel, GuOpoOIacThl, TUMQOIHUTH,
KapIUOMHUOLIUTHI U 1Ip. [5, 18].

HHcy unrubupyer mporeccsl TpaHCMETHIHPO-
BaHUS W NPHUBOAUT K SIUICHETUYECKUM H3MEHE-
nusMm. Hampumep, HHcy cocoOcTByeT akTuBanmu
JHK N-merunrpancdepassl 3b (DNMT3b), uzme-
HSIET METWJIMPOBaHME MpOMOTOpa reHatp66Sch u
MOBBIIIAET JKCIPECCHUIO 3TOr0 MPOOKCHIAHTHOIO
Oenmka [5]. B cBoro odepenpb OKCHIAHTHBIN CTpecc
MOBBIIIACT AKTHBHOCTH MONW(aA€HO3UH. S-antoc-
(hat pubo3a) mosmMepasbl, CHIXKACT ypoBeHb HA |
Y CBSI3aHHBIX C HUM jeanetwias — Sirt. B'pesynbra-
T€ B IIMTO30JI€ HAKAIIMBAETCS aKTHBHAsS alleTHIIH-
poBaHHas opma npoanonTozHoro 6enka pS3 (aue-
THI-p53), KOTOPBIA TPAHCHOPTHPYETCS B SAOPO U
aKTHBHUPYET dKCIpeccHro reHa p66Sch. Cunare3upo-
BaHHBII 0enoK p66She mocTynaeT B MUTOXOHIPUN
U aKTUBHPYET BBIPaOOTKY CBOOOIHBIX paJUKaIOB
Kuciopoza [5] = dopMupyeTes cBOe0Opa3HbIN «I10-
POYHBII KPYT».

I'myratuon (GSH, y-rimyTaMuiI-IIMCTEHHUI-TITH-
LIMH) SIBJSIETCS OCHOBHBIM KJIETOUYHBIM HHU3KOMOJIE-
KYJISIpHBIM aHTMOKCHJAHTOM, KOHLIEHTPALUs KOTO-
pPOr'0 B LUTOIUIA3ME U MHUTOXOHAPHSX COCTaBISIET
10-15 MM. OH urpaer Ba)XHYIO pOJIb B JIETOKCHKA-
IIWH CBOOOIHBIX paIUKaIOB KUCIOPOJA, 3alIUTE OT
NICPEKUCHOIO OKHUCIICHUSI OCJIKOB M JUMuI0B [18,
23], oOpazoBaHMU JIENO OKCH/A a30Ta (PErsITCTBY-
€T ero Nepexoay B IEPOKCHUHUTPUT) [5] pu pazinuy-
HBIX BOCHAJHMTENBHBIX Npoueccax. V3BecTHO, 4TO
maMuTHpyomuM (aktopom cuaTe3a GSH sBisier-
cs1 Cys, KOTOPBI 00pa3yeTcs B KIETKE B PEAKITUU
TpaHccynb(ypupoBanusi romorpcrenna. [loatomy
HapyLIeHHe ATOTO0 MyTH M Hakomenue Hey cmy-
JKUT CBOEOOpa3HBIM MapKEpOM IpoOIeM HapaOOTKH
GSH [4, 15, 25].

Kpome omnmcannoro Bbiiie, yudactue HHcy B
natodusuonorun FOPA MOXeT MpPOUCXOAUTH Cie-
nytomM  obpasom: Hcy axrusupyer NAD(P)H
okcnaaszy (Nox) makpodaros, HeHTpoHIOB, FHIO-
TEJIMOLUTOB U IMIaJIKOMBIIICYHBIX KJIETOK, YBEIUIH-
BaeT BeIpaboTky H202, KxoTOpas npu y9acTHuu Mue-
JIOTIEPOKCHIA3bI TpeodpaszyeT THONHaHaT B IMaHaT,
YUYaCTBYIOIIMH B peakHsIx KapOaMUINPOBAHHS JIH-
3MHA M 00pa30BaHUsl TOMOLIMTPYJUIHHA [24].

[logBoas uroru 0030pa HAy4YHBIX ITyOJMKALUN
mo mpobneme KOPA, cnemyer oTMeTuTh Ciemyro-
miee. Bo-nepBbIX, B MUPOBOM JINTEPATYPE UMEHOTCS
OTJENIbHBIE JTaHHBIE, JOKa3blBatonue posnb Hey B
Pa3BUTHH ayTOMMMYHHBIX MPOLECCOB. Bo-BTOPBIX,
pasButHio U mnporpeccupoBanuio FOPA crnoco6-
CTBYIOT IIpOLIECCHl KapOaMHUIMPOBAHHUS U LUTPYJI-
JMHUPOBAHMUS CHHOBHMAJBHBIX OCJIKOB, KOTOpBIE
noTeHuupytoTess n3osiTkoM Hey B kpoBu. Takum
00pazom, mpeJcTaBisieT nHTepec u3ydenne Hey kak
OMOXUMHYECKOTO (aKTopa C LENbI0 YIIyOIeHHs
3HAHWH O MaToreHes3e JaHHOTO 3a00JIeBaHMS.
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ROLE.OF HOMOCYSTEINE IN THE DEVELOPMENT OF JUVENILE RHEUMATOID
ARTHRITIS
Myslivets M. G., Naumov A. V., Paramonova N. S.

Educational Institution «Grodno State Medical University», Grodno, Belarus

Purpose: to analyze modern scientific publications devoted to the problem of juvenile rheumatoid arthritis (JRA)
and to determine the role of homocysteine in the pathogenesis of the disease and maintenance of chronic inflammation
by activating oxidative stress and influencing the processes of protein citrullination and carbomylation.

Results. The role of homocysteine in the pathogenesis of JRA is associated with maintenance of chronic inflammation
through the activation of oxidative stress and influence on the protein citrullination and carbomylation processes.
Keywords: juvenile rheumatoid arthritis, homocysteine, children.
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