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CHHUCOK COKPAIIIEHUI

AHA — aHTUHYKJIEapHbIE aHTUTEIIA

Antu-gu/IHK at — anturena k npyuenodeunoi JJHK

AHTH-SM aHTUTENa — aHTU-CMUT aHTUTENA

AT® — agenosuntpudochar

AOK — akTHBHBIE (POPMBI KHCTIOPOJA

Bx/IHK — Baeknerounas JJHK

B3b — Bupyc Onireitna-bappa

['UIBII — reHHO-UHKEHEPHBbIE OMOJIOTMYECKUE TIPEnapaThl

I'KC — rirokoKOpTHKOCTEPOUIbI

I'BA — rpynmna BbICOKOW aKTHUBHOCTH

['HA — rpynma HU3KOH aKTUBHOCTH

JHK — nezoxcupruOoHyKIEMHOBas! KUCIIOTA

JAHKa3a — ne3oxcupubdbonykieasza

Hu/IHK — nsynenoveunas JJHK

MAJIIA — MaTpuyHO-aKTUBUPOBAHHAS Ja3epHas ACCOPOIUs/MOHN3AITUS
MKB-10 — mexayHapoiHas knaccudukanus 6onesnei 10-ro nepecmorpa
Mrt-Bx/IHK — MutoxonapuansHas Baekietounas JJHK

MIIO — muenonepokcuaaza

HETc — neitrpoduibHbie BHekIeTouHbIe NoBYIIKK (0T anra. NETS — neutrophil extracellular
traps)

PIHK — penakcupoBannas JJHK

PHK — pubonyknenHoBas KucioTa

CKB — cucremHas kpacHasi BOJT4aHKa

CK® — ckopocTh KIIyOOUKOBOH (PUIBTPALIH

CcIHK — cynepckpyuennas JJHK

CC3 — cepaedHO-COCYAUCThIEC 3a00IE€BAHUS

Y@ — ynbrpaduoneToBblii

S-Bk/IHK — sinepnas Buexnerounas JJHK

ABCs — Bo3pacT-acconuupoBaHHbie B-kineTku

ANCOVA - ananu3 xoapuanuu (analysis of covariance)

ASDAS-CRP — mikana akTHBHOCTH aHKUJIO3UPYIOIIETO CIIOHAMINTA C UCIIONIb3oBaHueM C-

peaktuBHOTO Oernka (the ankylosing spondylitis disease activity score using C-reactive protein)
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ASDAS-ESR — mikana akTHBHOCTH aHKWJIO3UPYIOIIETO CIIOHIUIIUTA C UCTIOJIb30BAaHUEM
ckopoctu ocemanus sputpountos (the ankylosing spondylitis disease activity score using
erythrocyte sedimentation rate)

BANK — 6enok-ckaddonn B-kieTok ¢ aHKUpUHOBBIMH ITOBTOPAMHU

BASDAI — 6arckuii HHICKC aKTHBHOCTH aHKHIIO3upyromiero cronauura (Bath ankylosing
spondylitis activity index)

BLK — B-nmum¢pounnas THpO3UHKHHA3a

CAR-T rtepanus — Tepanus T-KJI€TKaMHU ¢ XMMEPHBIM aHTUT€HHBIM PEIeITOPOM

CD — xnacrep nuddepeHImpoBKu

CpG — uTO3UH-TyaHUHOBBIE (IUHYKICOTHUIbI)

DAMPs — damage-associated molecular patterns (MosiekysisipHbie MaTTEPHBI, ACCOIUMUPOBAHHBIC
C TIOBPEXJICHUEM)

DAS28 — disease activity score 28 (mkanxa akTHBHOCTH 3a00sieBaHus 28)

DBSCAN - density-based spatial clustering of applications with noise (airropurm
KJIaCTEPH3alMU Ha OCHOBE MPOCTPAHCTBEHHOW TUIOTHOCTH HAJIMYHSA IIIyMa)

DNase — deoxyribonuclease

DRP-1 — quraMuH-cBs13aHHBIN OenoK 1

EBNA-1 — Epstein-Barr Nuclear Antigen 1, ssnepHblit anturen Bupyca Dmiireitna-bappa 1
Fc — fragment crystallisable, kpucrammusyronuiicss pparMeHT (MMMYHOTTIO0YIMHA)
HMGBL — high-mobility group protein B1, 6eok rpymibl BBICOKOH moaBmKHOCTH Bl
IFN — Interferon, uarepdepon

19G — ummyHorII0OYNIMHEI Kiacca G

IL — uHTEepNEeNKUH

IRAK1 — Interleukin-1 receptor-associated kinase 1

IRF — UnTepdepon-perynsTopabie GhakTopsl

LE knmetku — Lupus erythematosus kiieTku, KIIETKH KPacHOW BOJTYaHKH

MDC — Macrophage-derivered protein, makpodaransusiii 6€10K

MHC — Major histocompatibility complex, riaBubIit KOMIUIEKC THCTOCOBMECTHUMOCTH
MIP — Macrophage inflammatory protein, makpodaranbHblii BOCTIAIUTEIbHBINH OETO0K
MTOR — muiieHs panaMuiiiHa y MICKOMHTAIOIINX

MyD88 — Myeloid differentiation primary response gene (88)

PAD4 — nentuannapruanaaenmuHasa 4 (peptidylarginine deiminase 4)

PDC — nia3MoIuTONIHbIE ACHAPUTHBIE KIETKH

PDGF — platelet-derivered growth factor, rpomOGouuTapHslii hakTop pocra
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PLS-DA — YacTH4HbIH JUCKPUMHUHATHBHBIN aHAIN3 METOJ0M HaMMEHBINUX KBaaparos (partial
least squares — discriminant analysis)

PRR — peienitopsl pacrio3HaBaHus martepHoB (pattern recognition receptors)

PTPNZ22 — tupo3undocdarasza HepelenTopHoro tumna 22

RAGE - penenrop uts KoHEUHBIX MPOAYKTOB rinkuposanus (receptor for advanced glycarion
endproducts)

SELENA-SLEDAI — manmoHanbHast O1ieHKa 6€30MacCHOCTH ICTPOTEHOB MPU BOJTYAHKE — HHJIEKC
AKTUBHOCTH CUCTEMHOU KPACHOW BOJITYAHKHU

SLEDAI-2K — nHaeKkc akTHBHOCTH CHCTEMHOM KpacHO# Boadanku 2000 (systemic lupus
erythematosus disease activity index)

TASL — TLR Adaptor Interacting With Endolysosomal SLC15A4

TFAM — mitochondrial transcription factor A, TpanckpunimoHHbIH HakTop A MUTOXOHIPUI
TLR — Toll-like receptors, Tosn-mog00HbIe pelenTopsl

TNF-a — Tumor necrosis factor, ¢pakTop Hekpo3a OmyxoJu

Treg — perynsaropHble T-KIeTKH
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BBEJAEHUE

AKTYaJIbHOCTH TeMbI UCCJIeI0BAHUSA

Cucremnas kpacnasa Bonyanka (CKB) — ato Tspkénast MynbTUCHCTEMHAsT ayTOUMMYHHAs
MAaTOJIOTHS, XapaKTEPU3YIOLIAsCS TeHEPATTM30BaHHBIM HAPYILIEHUEM UMMYHHOMN TOJIEPAHTHOCTU U
CYILIECTBEHHBIM CHWIKEHHEM KauecTBa >KM3HM NanuMeHTOB. HecMmoTps Ha OTHOCUTEIBHO
HEBBICOKYIO pacnpocTpaHeHHOCTh CKB B 0OJbIIMHCTBE 3KOHOMHYECKH Pa3BUTHIX CTpPaH, C
Havyayra X XI Beka moBceMeCTHO PEruCTpUPYETCs pOCT 001IeH 1 nmepBuaHOM 3a00aeBaemMoctn CKB
[1]. Dro 3abosieBaHKe OTIMYACTCS BBICOKOH COIMAIbHO-I)KOHOMHUYECKONW 3HAYMMOCTBIO, YTO
00YCJIOBJICHO XPOHHYECKUM M HEU3JICYMMBIM XapaKTEPOM MATOJOTMM M HEOOXOIUMOCTHIO
JIOJITOCPOYHOM TEpalMy ¥ MEIUIIMHCKOTO COMPOBOXACHHS Takux 00ibHBIX [2, 3]. Kpome Toro,
COTJIACHO 3MUeMuoNIorndeckuM nanubeiM, oT CKB yare ctpaiaroT xKeHIIUHBI peNPOIyKTUBHOTO

Bo3pacTa [4, 5], 4To KOCBEHHO BIHUSCT HA IeMOrpaduueCKyrO CUTYaIlHI0 BO MHOTHX CTPaHax MHpa.

Ayroummynnas npupoja CKB nospa3zymeBaet MaciuiTabHbIe aTOIOTUYECKUE U3MEHEHUS
B UMMYHHOU CHCTeME Ha OpraHHOM, KJIETOYHOM M MOJEKYISIpHOM ypoBHsX. Cpenu MOJeKyd,
cBsi3aHHBIX ¢ naroreHezom CKB, Hanbosee n3y4deHbl IIMTOKMHBI M pa3InYHbIC ayToaHTHTeNA [6,
7]. Onnako 3a mocienHue JAeCATh JIET Bce OOJbIIe MCCIICTOBAHNIN MOCBSIICHBI H3YYSHUIO POJIH
MOJIEKYJISIPHBIX MMATTEPHOB, acCONMUPOBAaHHBIX ¢ moBpexaeHuem (DAMPS, ot anri. damage-
associated molecular patterns) nnu anapmunos B marorerese CKB [8]. K amapmunam oTHOCAT
pa3HooOpa3Hbie MOJIEKYJbl (HarpuMmep, BHekieTouHass JIHK, ructonsl, HETHCTOHOBBIM OeIOK
HMGB1 wu np.), BBICBOOOXKIAIOMIMECS W3 TOBPEXKAEHHBIX KIETOK W CTHMYJIHPYIOIIHE
IPOBOCHATIMTENbHBIH MMMYHHBIH oTBeT [9]. BBIOpOC comepkuMOro HEHTPOGHIOB ¢
o0Opa3oBaHNEeM HEUTPOPUIBLHBIX BHEKJIETOUHBIX JIOBYIIEK (0T aHTII. neutrophil extracellular traps
(NETS)) — HeTo3 — TakXe CYMTACTCS BaXKHBIM HCTOYHUKOM aTapMUHOB MPU PEBMATHYECKUX
3abosieBanusx [10]. YBenuveHwe KOHICHTpAIMU HUPKYJIUPYIOIIMX ATAPMHUHOB MPOUCXOJIUT
BCJIEJICTBHE PA3IMYHBIX MPOLECCOB THOENM KJIETOK M Hpu HEe3(P(PEKTHBHOCTH MPOLIECCOB
kaupeHca 3Tux Mosekyn [11]. Tlo coBpeMEHHBIM NPEICTABICHUSM, YYacTHE alapMHHOB
XapaKTEepPHO JUIs TMATOreHe3a BOCMAIMTENbHBIX [9] M MHOTMX ayTOMMMYHHBIX PEBMATHUSCKHX
3abosneBannii, Bkmoyass CKB [8]. Tem He MeHee, BKIaJ alapMHHOB B aKTHBAIUIO
npoBocnanuTenbHbIX TporieccoB mpu CKB u apyrux peBMaTHdeckux 3a00JI€BaHHSIX €IIe
HEJOCTAaTOYHO MCCIIEIOBaH, a JaHHBIE O KOHIIEHTPALIUU [TUPKYTUPYIONINX aTapMUHOB MPU TAKUX

MATOJIOTUSX 3a4acTyi0 (parMeHTapHBI.

[Tatorene3 CKB Hepa3pbIBHO CBsI3aH C 00pa30BaHUEM ayTOAHTHUTEN — IIIaBHBIM 00pa3oM,

antu-/IHK anTHTen, cuuTarommxcs BBICOKOCTICIU(DUYHBIM TUATHOCTUYECKH 3HAYHMMBIM



9

Mapképom 3toro 3aboseBanus [12]. Kpome Toro, mpu CKB oOHapy»XeHBI aHTHTENIA K SACPHBIM
OenkaMm (HyKJIEOCOMa, THCTOHBL, SM-aHTUIEH, Majble SJCpHbIE PUOOHYKICONPOTEHHBI),
BHEKJIETOUYHBIM HMMYHOPETYJSTOPHBIM ~ MoJIeKynaM (IUTOKHHBI, C-peakTUBHBIH OeNoK,
komroHeHT komiuiemeHnTa C1q) u ¢pepmentam ([AHKaza 1L3, nomu(ADP-pu6o3a)-nonumepassr)
[7, 13]. OmHako MexaHK3MbI 00pa30BaHUS TAKMX aHTHTEI 10 KOHI[A HE YCTaHOBJICHbI. CunTaeTcs,
YTO KJIETOYHbIE KOMIIOHEHTBI, BHICBOOOK/1aeMble ITPH THOEIH KJIETOK, B TOM YHCIIE TyTEM HETO3a,
MOTYT OBITh HCTOYHHKOM ayTOAHTUTECHOB, CIIOCOOCTBYIOIINX HAPYIICHUIO ayTOTOJICPAHTHOCTH U
obpaszoBanuto aututen [10]. OxHuUM U3 TaKuX aHTUTCHOB MOXKET BBICTYIATh BHekIeTouHas JJHK
(BkIHK), B Tom umcie B coctaBe JIHK-6GenkoBbix xomiiekcoB [14, 15]. JIpyrue amapMuHbI,
HanpuMep, THCTOHBI M HerucToHoBbil Oenok HMGBI, taxke Moryt BhICTymaTth B KauecTBe
antureHoB [14]. Tem He MeHee, CBsA3b KOHIICHTPALUU MUPKYJIMPYIONUX alADMUHOB C YPOBHEM

aHTUTEJ K HUM HegocTatouHo u3ydeHa rpu CKB.

Heas u 3agaum ucciaenoBanus. Llenp HacTosmeid paboThl 3akiroyanach B M3YYEHUHU POJIH
AJIApMUHOB M ayTOAHTHUTEN K HUM B IIaTOI'€HE3€ CUCTEMHOM KpacHOM BosiyaHKU. B xoxe paboTbl

IJIAHUPOBAJIOCH PCIIUTH CICAYIOIIUC 3ada4Yn:

1. Onpenenutb U CpaBHUTh KOHLEHTPAIMU aJIapMUHOB (0OIasi, siiepHas, MUTOXOHIpHATIbHAsS
BHeknerounas  JIHK  w Herucronomeii  G6enmok  HMGBI) wu  mapkepoB  HeTo3a
(uuTpymuiMHUpOBaHHBIM rucTOH H3, mMuenonepokcuaasa) B IUia3Me NAlMEHTOB C CHCTEMHOM
KpacHOW BOJYAHKOMW, 3I0POBBIX JIOHOPOB M MAIMEHTOB C PSNOM JAPYTUX PEBMATHYECKHUX
MAaTOJIOTHH, TAKUX KaK PEeBMATOUJIHBIN apTPUT, aHKUJIO3UPYIOIINM CIOHAUIIUT, ICOPUATUYECKUNA

APTPUT, a TAKIKEC OLUCHUTH UX CBA3b C KIIMHUYCCKUMMU ITapaMETpaMu 0oJIe3HN.

2. OueHNTh KOHUEHTPALMIO ayTOaHTUTEN K cienyomuM anapmusam: JTHK, rucronst 1 HMGB1
B IUIa3M€ NAIMEHTOB C CHCTEMHON KpPAacHOM BOJYaHKOM M 3JI0POBBIX JIOHOPOB; OLIEHUTH MX

B3aUMOCBA3b C KIIMHUYCCKUMU ITPpU3HAKaMHU 0oJIe3HH.

3. I3yuuthb ypoBeHb rupoau3a antTuTenamMu naiueHToB ¢ CKB 1 310poBBIX TOHOPOB CAEAYIOMINX
cyocrparoB: JIHK, rucronsr, O6emok HMGBI1, TNF-0; omeHuTh CBS3b KaTAIUTUYECKHX

aKTUBHOCTEH aHTHUTEII C KIIMHHYCCKUMU XapaKTECPUCTHUKAMH 3a001eBanys.

4, HCCJ’ICI{OB&TB KOHICHTPAUIO HUTOKHUHOB Y MMAallTUCHTOB C CKBu 3A0POBBIX TOHOPOB. OI_ICHI/ITB
B3aUMOCBA3b KOHLOCHTpalWKM LUTOKWMHOB C KOHHGHTpaHHeﬁ AYTOAHTUTCII W  YPOBHEM

KaTaJINTHYECKUX aKTUBHOCTEH.

5. Ha npucran-unayunpoBaHHoi MbInHON Mozenu CKB n3y4uuTh M3MEHEHUs KOHLEHTpaluu

BHekerounoi JIHK u anTuten k apynenodeunoit JIHK ¢ pazButrem 3abosieBanus.



10

Hay4yHasi HOBM3HA NMOJyYeHHBIX pPe3y/JbTAaTOB

BriepBbie mpoBeiéH OOMMPHBIN aHATH3 alAPMUHOB M AyTOAHTUTEN K HUM Yy TTallUEHTOB C
CKB u na npucran-unaynupoBanHoil monenu CKB wmbimeli. OHOBpEMEHHO HCCIEI0BAHbBI
aJapMHHBI, MapKEPBI HETO3a, IIMTOKUHBI, AyTOAHTUTENA K AJJADMUHAM, B TOM YHCJIE aHTUTENA C
KaTaJIUTUYECKUMU aKTUBHOCTSIMU. Mcnonb3oBaHue mnpuctaH-uHaynupoBanHon mojaenu CKB
MBIIIEH TIO3BOJIMJIO BIIEPBBIE OOHAPYKUTh JTUHAMHYECKYIO CBSI3b MEXKAYy KOHIICHTpaIuen

BHekJieTouHoM JIHK u anturenamu x neyuenoueunoii JJTHK.

BHepBBIG IIOKa3aHO, 4YTO Yy INalMCHTOB C CKB mnosBrimenue KOHICHTpAallUU aJIapMHUHOB
HaMHOI'0 CHJIbHEC aCCOLMHUPOBAHO C MIpPOHCCCOM HCETO3ad, IO CpPAaBHCHHUIO C APYIrUMU

PEBMATHUYCCKUM 3a00JICBaHUSIMH.

Bnepsrie nokazano, yto nanueHtel ¢ CKB pasgenstorcs Ha aBe IpyIIbl ¢ HU3KUM U
BbIcOKHM ypoBHeM JIHK-rumponusyromeir aktuBHOcTH 1gG. IIpomeMOHCTpUPOBAHO, YTO 3TH
TPYIIIB TAIUEHTOB JIOCTATOYHO CHJIBHO OTJIMYAIOTCS MEXKIY COO0O0M MO psay KIMHUYECKHX
napameTpoB. BriepBrie mokazano, uro JIHK-ruaponusyromas akrusHocts |gG y manueHToB ¢
CKB MOXeT BBINOJTHATH MOJOXKHUTEIBbHYIO POJb, TaK KaK OOHapy)keHa oOpaTHas 3aBUCHUMOCTH

MEXIy YPOBHEM ITOH aKTUBHOCTH U TSDKECTBIO 3a00JIeBaHUs, BhIpakeHHOH B mHIekce SELENA-

SLEDAI.

ITokaszano, uto 1gG maumentoB ¢ CKB o6nanaroT mpoTEOIMTHUECKOM aKTHBHOCTHIO B
otHomeHnn ructoHoB (H1, H2A, H2B u H4), a Taxxe Buepssie B otHomennn HMGBI1. Kpome
TOTO, JOTOJIHUTEIBHO MOK3aHo, uTo 1gG ruapommsyror HMGBI1 B caiite, pacmonoxernsaoM B B-

60KC'I[OM€H€ 66.]'[1(8., MMPOABJIAIOMIEM IPOBOCHAIIUTCIBHOC CBOICTBA.

BrniepBeie nmpogemocTprpoBaHa oOpaTHasi JUHAMHUKA MEXIy KOHUEHTpalued aHTUTeN K
nsyuenodyeunoit JIHK u Breknerouynoit JIHK Ha npucTaH-nHAYIMPOBAaHHON MBIIIMHON MOJENN
CKB. IIpu nccnenosanuu BzanMocBszu Mexay anturenamu K JIHK u Bk/IHK BakHO yunThIBaTh
BpeMeHHOU (aTkop. DTO MOXKET OOBSICHATH HEOJHOPOJHOCTh PE3YJIbTATOB IONEPEUHBIX

WCCIIEIOBAHUI KOPPEISALMHA MEXAY STUMHU Mapk€pamu y narueHToB ¢ CKB.
IIpakTHyeckasi 3HAUMMOCTH PadOThI

[Tokazano, yto moseimenHas JJHK-ruaponusyromas akruBaOoCcTh |gG mamuentos ¢ CKB
accouuupoBana co cHmwkeHueM wuHAekca SELENA-SLEDAI, otpaxaromeii TsokecThb
3a00yieBaHUs. JTa B3aMMOCBS3b OKa3allaCh CHUJbHEE, YeM MEXIy KOHIEHTpalMeld aHTUTEN K

neynenoueunoit JIHK, Beicokocnenuduunoro mapképa CKB, ¢ uagexkcom SELENA-SLEDAL.
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Takum o6pazom, JIHK-rugponusyromass akTHBHOCTH AQHTHTEN SIBISCTCA MOTEHIIMAIBHO

s dexTuBHBIM TUarHoctTuueckum mapképom rpu CKB.

Ycranosneno, uro 19G ruapommsyror HMGBI B ero cnenuduaeckoit obnactu, B-6oxkce,
OTBETCTBEHHOM 3a MPOBOCIIAJMTEIbHBIE CBOMHCTBA 3TOTO O€JKa, YTO CHIDKACT €ro aJlApMHUHHBIC
cBoiictBa. Ha 0a3e 3THX JaHHBIX MOTYT OBITH CO3J@aHBI TEPANEBTHYECKHE MOHOKIIOHAJIbHBIC

aHTHUTEJIAa CO CXO0KEil aKTMBHOCTBIO.

HOJ’[O)KCHI/IH, BbBIHOCUMbIE HA 3allIUTY

1. N3y4aemble amapMuHbl (0OmmIasi, saepHas, MUTOXOHIpHaibHas BHekiaerouHas JIHK
u HerucTtoHoBbI Oenok HMGBI1) u mapképel Hero3a (UMTPY/UIMHUPOBAHHBIM TucTOH H3,
MHEJIONCPOKCHIa3a) B IJIa3Me MAIMEHTOB C CHUCTeMHO#M KkpacHo# Bosmdankoir (CKB)

CTaTUCTUYCCKU JOCTOBCPHO IMOBLIMICHBI 110 CPABHCHHIO CO 3AO0OPOBBIMH JOHOPAMHU.

2. KomOuHMpOBaHHBINA MpOoQIb alapMUHOB U MapképoB Hero3a maunueHToB ¢ CKB, B
OTIIMYHME OT TAIeHTOB C PEBMATHMUYECKUMHU 3a00JEBaHUSMU (PEBMATOUIHBIM apTPHUTOM,
AHKUJIO3UPYIOIIMM CHOHIWIMTOM W TCOPUATUYECKUM apTPUTOM), CTATUCTHUECKU 3HAYUMO

OTIIMYaeTCs OT MPO(UIIA 3T0POBBIX JOHOPOB.

3. YBenuueHHe KOHLEHTpalMU crenupruecKux MapKkEpPOB HETO3a (MUEIONEepOKCHIa3a,
LHUTPYJJIMHUPOBAaHHBIN rucToH H3) cBsi3aHO ¢ mopaXKeHHeM MOYeK U OCIIOKHEHUSIMHU CO CTOPOHBI

cepaeuHo-cocyauctoit cucremsl mpu CKB.

4. YpoBeHb ayTOAHTUTEN KO BCEM UCCIIEAYEMBIM ajlapMHHAM CTaTUCTUYECKH JOCTOBEPHO
noBbIllieH B Tuia3Me mnanueHToB ¢ CKB, omHako uX TpsSMyI0 KOPPENSIUI0 C TSHKECTHIO

3a0051eBaHUS JEMOHCTPUPOBAIIN TOJIBKO Bbicokocnenuuunbie antu-/{HK anTurena.

5. 1gG manmentoB ¢ CKB rugponuzoBanu Takue anapmusbl, kak JIHK, ructonsl u
HMGBI1. BrisBieHa CTaTHCTHYECKH IOCTOBEpHas oOparHas 3aBHCcMMOCTh ypoBHs JIHK-
runponmsytoniel aktuBHocTH 1gG mammentoB ¢ CKB ¢ TsbkecThro 3a0051€BaHsI, BEIPA)KEHHOTO B
6amtax mo SELENA-SLEDAI, yTo MOXeT yKa3bIBaTh Ha MOJIOKUTEIBHYIO POJIb KaTATUTHUECKUX

aututen B naroreueze CKB.

6. KonmenTpanuss KaHOHMYECKHWX  BhICOKocmenupuuasix  aHTu-JIHK  anTuTen
KOppenupoBalia ¢ TAKUMH BaXHBIMU MPOBOCHATUTENbHBIMU ITuTOKMHAMH, kKak TNFa u IFNa2,
npu 3toM JIHK-runponusyromas aktuBHOCTH |G He KoppenupoBaina ¢ IMTOKHHAMY Y TTAI[IEHTOB

¢ CKB, uT0o MOXEeT CBUIETENHCTBOBATh 00 MX HEYYaCTHH B MPOBOCHANIUTEIBHBIX MPOIIECcCax.

7. YBenuuenue ypoBHs antuten K JIHK BbI3bIBano CHMKEHHE KOHIEHTPALMH

BHekierouHoi JIHK B mmasme mpimeit ¢ CKB-nmogo6usiM coctostauem. Takum oOpazom, 3Th
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IMMOKa3aTcjini U3MCHAIOTCA AVMHAMHWYCCKHU B IPOLECCC PA3BUTHUA 3360J’I€B3HI/I$I, 4qTo HCO6XOI[I/IMO

YUYUTBIBATH IIPHU aHAJIU3C CBA3U 3TUX Ioka3areJiei.

MeToa0J10TUsl 1 METOAbI HCCJIEIOBAHUS

KoHneHnTpauuoo OONBIIMHCTBA aapMUHOB, aHTUTE] K HUM M MapkEPOB HETO3a
OTIpENIeIISTH METOJIOM MMMYHO(MEPMEHTHOTO aHAIN3a; AJIsl ONPEACTICHUsT KOHIICHTPALUU 001Iei
BHekierounoir JIHK wucmonp3oBanmu  duryopuMeTrpuyeckuii  MeToa; IS ONpeAeTCHHS
KOHIICHTpAIlU{ sIIEpHON M MUTOXOHIpHanbHOU BHekseTounor JIHK ucnonb3oBanu nudposyro
ITLLP; KOHILIEHTPALUIO LUTOKUHOB OIIpeIeIIsIH METO/10M MYJIbTHUILJIEKCHOTO
uMMyHO(depMeHTHOoro aHanu3a; antutena |G Beyiemsuin U3 miasMbel MetoaoM adduuHON
xpomarorpaduu; ypoBeHb KaTaJIUTUYECKONH aKTHBHOCTHU OIPEIEIISIIA METOJIOM arapo3HOr0 WIIH
HOJMAKPUIAMUIAHOIO  TelbdJIeKTpodope3a; BHU3yalIM3alMI0  PE3YJIbTaTOB  KaTaJIUTHUECKOU

AKTHBHOCTH IIPOBOAUIIN TAKKEC METOIOM BeCTepH'6J'IOTTI/IHFa.
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00CyXJIeHUEe pe3y/lbTaToOB IPOBEAEHO NOA pyKoBoacTBoM 1.0.H. bynesoit B. H. m k.0.H.
Epmaxossim E. A. PaboTa no cb6opy Ouonoruueckoro mMarepuaia u anamaesa nanuentos ¢ CKB
U JIpyTMMH DPEBMAaTUYECKUMHU 3a00JeBaHUsIMH opraHu3oBaHa K.M.H. Cu3ukoBeiM A. O. B
OTJIEJICHUH PEBMATONIOrMK KIMHUKKW uMMyHonaronorun HUM®OKU. PaboTsl no omnpeneneHuo
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NCUXUYECKOTro 3/10poBbst Tomckoro HUMII. PaGoThI 1o onpeenennio KOHIEHTPAIMU SASPHOH U
MuUTOXOHIpHanbHOM BHekseTouHo JIHK metomom mudposoit TP BbImosHEHB COBMECTHO C
k.X.H. CrenanoBsiM I'. A. u Xypasnessim E. C. B nabopaTopuyi reHOMHOTO peIaKkTUPOBaHUS

NXb®M CO PAH.

CTpykTypa u 00béM padoThI
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JuccepramonHass  paboTta  COCTOMT M3  BBEACHHS, JHUTEpaTypHOro  0030pa,
9KCIIEPUMEHTAIBHON YacTH, Pe3yJIbTaTOB U 00CYKACHUs, CIIMCKA JTUTepaTypbl. PaboTta n3noxena
Ha 141 crpanune, Bximoyaer 32 pucyHkoB, 15 Tabmun n 1 npunoxenue. COUCOK TUTEPATypHI

coniepkuT 333 UCTOYHUKOB.
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1. OB30P JIUTEPATYPbI

1.1. CoBpemMeHHbIE NpeCTABIEHUS 00 ITHOJIOTUM U MATOreHe3e CUCTEMHOI
KPACHOI BOJYaHKH

B nacrosieli rinaBe mpeacTaBieHo oOliee mpeacTaBieHne 00 STHOJIOTUU U MaTOreHe3e
cucrteMHol kpacHoi Bosryanku (CKB). Ha ocHoBaHUM TaHHBIX TUTEPATYPHI ABTOP pacCMaTPUBAET
uH(GOPMAIIHIO Yepe3 MPU3MY PA3TMYHBIX (PAKTOPOB M CHUCTEM, BHOCSIIUX BKIIAJ] B Pa3BUTHE U
porpeccupoBaHue 3a00JIeBaHUs: TEHETUYECKUX, CPEIOBBIX, a TaKKe (aKTOPOB BPOXKIAEHHOTO U
aJanTUBHOTO MMMyHHTeTa. OAHAKO Mepesa YriyOJIEHHBIM aHAIU30M NaToreHe3a HeoOXOIMMO

oxapaktepuszoBath CKB kak HO3070rHUeCKyI0 €ANHMUILY.

Cucremnas kpacHas Bomyanka (M32 no MexxayHapoaHoii kinaccudukanuu 6onezneit 10-
ro mnepecmorpa (MKB-10)) mpeacraBnser coboit nuddy3Hoe cuctemMHoe ayTOUMMYHHOE
3a0osieBaHue, 4To cienyer w3 e€ HazBanus. Kak u juig  OonblimHCTBA 3a00JieBaHUMN
PEBMaTOJIOTUYECKOT0 CIEKTpa, 3THosorus u natoreHes CKB ocrarorces 10 KOHIIa HEU3YUEHHBIMH,
OJIHAKO C KaXJIbIM TOAOM O0BEM 3HAHUH O HUX HEYKIOHHO Bo3pacTaeT. Ha kieTodHo-
MouekyJisipHoM ypoBHe CKB xapakrepusyercsi BhIpaKEHHBIM BOBJICUYEHHEM KaK BPOXKJIEHHOTIO,
TaKk M QJalTUBHOIO HMMYHHUTETA, COINPOBOXKIAIOIIMMCS (OPMUPOBAHHEM OOLIMPHOIO
penepryapa ayTOaHTUTEN, HEKOTOPbIE M3 KOTOPBHIX 00Ja/lal0T BHICOKOM CHENU(UYHOCTBIO AJIS
JaHHOW marosiornu. BcenencrtBue cBoelt cucremHoi npuponsl CKB mposiBiasieTcss mmpokuMm
CHEKTPOM CHMITOMOB, BKJIIOYAIOIIMM: KOXKHBIE MPOSIBICHUS (XapakTepHas «0ab04KOBUIHAS
Chlllb, (OTOCEHCUOMNIM3AIUs, AUCKOUIHBIE BBICHIMAHUS, QJIONEIUs W JIp.); CYCTaBHbIE
IPOSIBJICHUS, BBIPAKAIOLIMECS PA3IUYHBIMU apTPUTAMU; MOPAXKEHHUS] BHYTPEHHHUX OPraHOB
(mouex, cepAa, IErKUX, HEPBHOM CUCTEMBI); O0IIME MPOSBICHUS (JINXOPaJIKa, HOTEPs MAacChl Tena
U JIp.); UHBIE MPOSBICHUS (KCEPOCTOMUS, KCepopTaabMus, HapyIIeHUs (QYHKIUI KeTyJ0UHO-
KHILIEYHOT 0 TpakTa, peHoMmeH PeitHo u np.). B Hacrosiee BpeMsi naHHOe 3a00s1€BaHie OCTaETCs
HEU3JICYUMBbIM, OJTHAKO COBPEMEHHBIE TePareBTUYECKUE MOAXO0/IbI MO3BOJIAIOT JIOCTHYb CTOMKOMN
PEMUCCHH U CYILIECTBEHHO YJIYYLINTh KauecTBO *M3HU nauneHToB. Ha Pucynke 1 npeacrasnen

KJIMHUKO-JIA00paTopHbIN «opTper» nanuenta ¢ CKB.
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MopTpeTt naumeHTa ¢ CKB

Mopaxenue LIHC, ncuxosbl .
CyxocTb pTa 1 rnas KoxHblie nposBneHuns, - - 9 " 1

B T. 4. "cbinb-6aGouka™

20 - 40 net (pebtoT)
CumnTomaTuka nopaxeHusa

BHYTPEHHUX OPraHoB AHA
Antn-gulHK IgG

’,&l) Pacctpoiictea fff AHTM'RO IgG

g o AHTU-Sm IgG

JlenkoneHusa /

O
\ NumdoneHus
t1¢ CPB, CO9

MNMpoTenHypuAa,
LMNUHAOPYPUS

Pucynok 1. KinnHHKO-1a00paTOPHBINA «IIOPTPET» MAMEHTa C CUCTEMHOW KpacHOW BOIYAHKOU
(CKB). HHC — nentpanbnas vepHas cuctema; JXKT — xenynouno-kumeunsii Tpakt; AHA —
anTuHykseapuele aHtutena; AHTH-IUJIHK 1gG — wummyHornoOymuuel kimacca G mpoTus
nsyuenoyeunoir JIHK; Antu-Ro 1gG — ummyHornoOynunsl kinacca G mporuB RO-aHTHreHa
(anturena A cusiapoma lllerpena); Antu-Sm 1gG — mmmyHornoOynuusel kiacca G mportuB
anturena Cmurta; CPb — C-peaktuBHbiii 6emok; COD — CKOpOCTh OCEIaHHs IPUTPOIUTOB.
Ilpumeuanue: He 6csi CUMNMOMAMUKA U USMEHEHUS 8 1a00pamopHblX NOKA3AMENAX MO2Ym
nposABIAMbCSE OOHOMOMEHMHO, HA U300padcenuu npeoCcmasien cooupamenvHulil 00pas us
Haubonee pacnpocmpanénHbiX KIUHUKO-1a00pamopHbiX NPUHAKOS.

1.1.1. UcTopuyeckas cnpaBka 00 usydenun naroreiesa CKB

CucteMHas KpacHasi BOTYaHKa B HACTOSIIIEE BPEeMsI OTHOCUTCS K YMCITy Hanbosiee akTUBHO
U3Yy4aeMbIX AayTOUMMYHHBIX 3a0oneBaHuil. OAHOW U3 NPUYUH NPUCTAIBHOIO BHUMaHUS
uccieoBaTeNeil K JaHHOM MaToNOTMM SBISETCS €€ BBIPAKEHHBIM I0JIOBOM nuMopdusm:
3a00JieBaHNE TMPEUMYIIECTBEHHO TMOpa)XkaeT >KEHIIMH PEenpoAyKTHBHOTO BO3pacTa, dTO
MpelCcTaBIsieT coOOl colMaabHO 3HAYUMYyK MpoOsiemy B jrob6oMm obmiectBe. Kpome Toro,
HeuzneunMblii xapakrep CKB co3gaér cyniectBeHHOE OpeMs Kak JIJIsl CUCTEMBI 3[paBOOXPaHEHUs,

TaK 1 JJI1 9KOHOMHKHU rocyaapCrBa B LICJIOM.

Emé B nepBoit nosoBuHe XX BEKa UMEBIIMECS HA TOT MOMEHT JUArHOCTUYECKUE METObI
no3Bosuin onpenenutsh CKB kak cuctemHoe 3aboeBanue, mopaxaromiee KoKy, CyCTaBbl, TOYKH,
cepaie 1 HepBHYIO cuctemy. B 1948 roxy BmepBble onmcana KiieTka KpacHOW BoiavyaHku (lupus

erythematosus cell, LE-knetka). LE-kieTka npeacraBiser co00it HeWTpodui (0AHAKO B KAYECTBE
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daronuTHpyIONIEH KIETKH TakKe€ MOTYT BBICTyHaTh Makpodar WM 303WHOPHUI, HO B
KJIACCUYECKOM IMOHMMAHUU pedb UAET 0 HelTpoduiax), paroquTupoBaBLIMM pa3pylIEHHOE SIPO
JPYyroii KJIeTku. MUKPOCKONINYECKOE HCCIIEIOBaHNE IEMOHCTPUPYET, 4TO cobcTBeHHOE siipo LE-
KJIETKH OTTECHEHO K TMepu(epur, TOrja Kak IEHTPAIbHYI0 YacTh KIETKA 3aHUMAeT
¢darouutupoBanHoe sapo. Hanmnune LE-kIeTOK B KpOBU MAIMEHTOB B TO BPEMs CIIY>KUJIO OJTHUM
u3 quarHoctuueckux kpurepueB CKB. BriocneacTBuy BUTpalibHbIE SKCIIEPUMEHTBI I0KA3aJId, YTO
nobasiieHue chBOpoTKH manueHToB ¢ CKB k «HOpManmbHBIMY» HeHTpoduiaaM WHAYIHPYET HX
tpancdopmanuio B LE-knerku [16]. D10 cmocoOcTBOBaNo (OPMUPOBAHUIO BBIBOJOB O POJIU
antuten B narorenese CKB. B 1970-x rogax HacTynui mepuoj OypHOTO pa3BUTHS KJICTOYHON
UMMYHOJIOTHH, TOT/1a ObUIO YCTaHOBJIEHO BiIusiHME T- 1 B-kietoynoro 3BeHa Ha natorene3 CKB
[17]. B nanpHeiimeM 3TO TMO3BOJNIMJIO BBISBUTH XCHNEPHYR (QYHKIUIO T-KJIETOK B
middepeHmpoBke B-kieTok, cuHTE3mpyrommx ayroanturena. B 1990-x romax Hacrymumia
cienyromias Bexa B uzyuenuu naroreiesa CKB — otkpeiTue Tomi-nogo6usix peuentopos (TLR)
[18]. C oTkpbITHEM 3THX PELENTOPOB CTAI0 OYEBHIHO, YTO Pa3IUYHbIC KOHCEPBATHBHbBIC
IIOCJIEI0BATENBHOCTH CIIOCOOHBI CTUMYJIMPOBATh ayTOPEAKTUBHOCTh U MPHUBOJIUTH K PA3BUTHIO
ayTOMMMYHHBIX 3a0oneBanHuii, B ToMm uuciae CKB. K Monekymam, coaepkamum Takue

MMOCJICHOBATCIIBHOCTHU, OTHOCATCA aJIapMHUHBI, O KOTOPBIX 6y):[eT PacCCKa3aHoO B pa3aciic 1.2.

1.1.2. 'enernueckuii Bkiaaa B narorenes CKB
[Tockonpky HacTosIIas JUCCEPTALMS TOCBAIIEHA MOJICKYJISIPHO-UMMYHOJIOTHUYECKUM

ACIICKTaM I1aTOI'¢HC3a CKB, TeHETUYECKHUI BKIa 6y,£[eT paccMOTpPEH AOCTATOYHO KPATKO.

[Tepen paccmorpenuemM renoB u ux Bapuanuii mpu CKB HeoOxonuMo npoaHaiu3upoBarth
MOTEHIIHABHBIC MIPUYUHBI TEHJIEPHOTO ArcOaNaHca B MOMYJISIMN MAMeHTOB (9 xeHIuH Ha |
MyK4uiHY). HecMOTps Ha TO, YTO TOPMOHBI BHOCSIT CYIIECTBEHHBIH BKIIaJ] B JaHHBIA (PEHOMEH, HX
ahdeKkT He TO3BOJIIET TMONTHOCTHIO OOBSICHUTH TETEPOreHHOCTh MOMYNSIMH, W BOMPOC
3HAUYUTEILHOTO MPeo0iaJaHusl JKEeHIIWH OCTa&éTCs OKOHYATEIbHO HE PEIIEHHBIM. | OpMOHaIbHOE
BIIMSIHUE 3aKJIIOYaeTCs B TOM, YTO OCTPOTCH MOJIYJIHUPYET AaKTUBHOCTh JUM(OIHUTOB U
MJIa3MAlUTOUIHBIX JCHAPUTHBIX KIETOK, TOrJa KaK YpPOBEHb MPOJAKTHUHA B CBHIBOPOTKE
narrenToB ¢ CKB noeimaercs [19, 20], [IponakTuH, B CBOIO O4Yepe/ib, CHIKAET CYIPECCUBHYIO
aKTHBHOCTH PETYJSITOPHBIX T-KJIETOK, TOBBIMIAET BHDKHBAEMOCTh ayTOPEAKTUBHBIX B-KIETOK,
CIOCOOCTBYET aKTHBAIMM IUIa3MAIUTOMAHBIX JeHAPUTHBIX KieTok (pDC) u mp. [20]. Oxuako
00BsICHEHHE HE OTPAHMYMBAETCS HUCKIIOUUTENHHO TOPMOHANBHBIME (pakTopamu. B HacTosee
BpeMsl CUUTAETCS, YTO TEHbI, JIOKAJIM30BaHHBIE HAa X-XpPOMOCOME, OKa3bIBAIOT 3HAYUTEIILHOE

BiusiHue Ha pa3puthe CKB. KoCBEeHHBIM MOATBEPKIAECHUEM ATOrO CIY>KHUT TO, YTO CHUHIPOM
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Knaitndenprepa (renotun 47,XXY) Bctpedaercs y mykunH ¢ CKB B 14 pa3 vaine, ueM y My>K4uH
6e3 mannoro 3aboneBanus [21]. XoTs MexaHHU3M CBsI3H X-XpOMOCOMBI ¢ pruckoMm pa3utus CKB
ocTaéTes He 710 KOHIIA BBIICHEHHBIM, COBPEMEHHBIE TaHHBIE YKA3bIBAIOT Ha BO3MOXKHYIO POJIb T'€Ha
TLR7 B stom npouecce [22, 23]. Penentopsr TLR7 pacnosnaror oxnouenouednsie PHK u
Y4acTBYIOT B MHHUIIMAIIMKA OTBETAa BPOKIAEHHOIO UMMYyHHTETA. [Ipyu 3TOM ycTaHOBIEHO, YTO Te€H
TLR7 nokanu3oBaH B 001acTu X-XpOMOCOMBI, KOTOpasi YCKOJIb3aeT OT Mpollecca WHAKTUBALIUU
[23, 24]. Kpome Toro, Ha X-XpOMOCOME KOJUPYIOTCS TaKXKe OCIIKU, YIaCTBYIOIIUE B CHTHAIBHOM
nytu TLR7: TASL (TLR Adaptor Interacting With Endolysosomal SLC15A4) u IRAKI1

(Interleukin-1 receptor-associated kinase 1) [24].

Puck pazButuss CKB y >KEHIIMH TOBBIMIACTCA TAKXKE IOJ BIUSHUEM psiia JIPYrux
(aKkTOpOB, KOTOPHIE YACTUYHO WJIM TOJTHOCTBIO HE MOTYT OBITh OTHECEHBI K T'C€HETHUYECKHM.
Pannee menapxe (B Bo3pacte a0 10 ner) yBenuuuBaeT BeposiTHOCTh pa3Butus CKB B 2,1 pa3a,
UCIIOJIb30BaHUE TMOCTMEHOIMNAY3albHbIX TOPMOHOB — B 1,9 pa3za, a mpUMEHEHHE OpalbHBIX

KOHTpalentuBoB — B 1,5 pasa [25, 26].

HccnenoBanus nauuentoB ¢ CKB u3 onHO# ceMbu, a Takke OAHOSMIIEBBIX OJU3HEIOB,
nokazanu BiusHUE reHetuku B pasputue CKB [27]. Kak u mpu apyrux ayTOMMMYHHBIX
3a0oneBaHusx, Bkiajg B puck pa3BuTus CKB BHOCAT HM3MEHEHMs] B TJIaBHOM KOMILIEKCE
rucrocoBmectumocti (Major Histocompatibility Complex, MHC). Tak, moBbllI€HHBIH pHCK
pasButust CKB acconmupoBan c¢ HocutenbctBoM amienss HLA-DRB1*03. Ilpeamonaraemsrii
MEXaHU3M 3aKJI0YaeTcsl B TOM, YTO CTPYKTypa aHTUTE€HCBS3bIBaroOIIeH OOpo3ibl, KoaupyeMas
JIAHHBIM ajuiesieM, CrocoOHa BIHATH Ha d()DPEKTUBHOCTH MPE3EHTAIIMU COOCTBEHHBIX TENTH]IOB
UMMYHHON cucreMme. Hapsny ¢ 3TUM cCyliecTByeT TakKe NpPOTEKTHBHBIM aiens HLA-

DRB1*0701, accounupoBaHHbIii co cHIkeHHeM pucka pazsutus CKB [28].

K uuncny 3naunmeix CKB-acconunpoBaHHBIX OJHOHYKJICOTHIHBIX MHOIUMOP(HU3MOB
OTHOCSATCSI BAPHAHTHI T'€HOB, KOAUPYIOUINX OCNIKU, 3a/1eiiCTBOBAaHHbBIC B MHAYKIIUN UHTEpepoHa
I tunma (IFN-I) [29, 30, 31]. UnTtepdepon-perynsropusie dakroper 5 u 7 (IRF5 u IRF7)
MHUALUHAPYIOT TpaHCKpUnuuio IFN-o 1 Ipyrux npoBOCHaIuTENbHBIX MEAUATOPOB. AJUIETN PUCKA
IRF5 u IRF7 acconumpoBansl ¢ ycuineHueM akTuBHOCTH IFN [ Tna y maiiueHTOB ¢ NOBBIIEHHBIM
tutpom antuten Kk JIHK-accormmpoBanubiv Oenkam [29]. MPH-I urpaer kimo4eByro poib B
natorenese CKB. Curnanunr uepe3 penentop IFNAR 3amyckaer »skcnpeccuio COTEH
UHTEPPEPOH-CTUMYJIUPYEMBIX TE€HOB, PETYIUPYIOIIMX aIoITo3, MPE3CHTAIMI0 aHTHUIE€HOB M
MMMYHOMOIYJSILIMIO. JTO, B CBOX O4Yepelb, NPUBOAUT K AKTHBALMM ILIUPOKOrO CIIEKTpa

UMMYHHBIX KJIETOK, BKIr04as T- u B-muMponuTsl, 1 crmocodoCcTByeT MPOAYKIIMU ayroantuteln [32].
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OTnenpHOrO  PacCMOTPEHUsl  3aCly’)KUBAIOT T€HETUYECKHE HapyIICHHUs  OENKOB,
YYaCTBYIOUIMX B JIerpajalliil HYKJIEWHOBBIX KHUCJIOT, YTO HEMOCPEACTBEHHO MEPEKIIMKAETCS C
TeMOi Hacrosimeil nuccepranmu. K m30biTouHON nponyknuu uHTepdepoHa | Tuma m apyrux
IPOBOCHAIUTEIBHBIX OEIKOB MOXKET TaKKe MPHUBOAMTH HAPYIICHHE IPOLECCOB ACCTPYKLIUU
suporenno JIHK. B pacmennenun JJHK HelTpomibHBIX BHEKJIETOUHBIX JIOBYIIEK YYACTBYIOT
nse aesokcupubonykineassl: JIHKaza I u JIHKa3za ramma (DNase 1 Like 3) [33, 34]. Myrauuu B
rene DNASE1 moryt cnioco6ctBoBath pazsutiio CKB, Torna kak y maiueHTOB ¢O CIIBUTOM PaMKH
cuntbiBanusi reHa DNASE1L3 (komgupyromero DNase I Like 3) ommcana arpeccuBHas ¢dopma
3aboseBanus [35]. Hapymenust B rene TREX1, komupyromiem 3'—5'-3k30Hykieasy (pepMeHT,
ynansomuii kopotkue pparmentst JJHK), takxe accormupoBanbl ¢ CKB [36]. Myraruu B rene
TREX1 BoisiBasitorces npumepHo y 0,5% nanneHToB, 0JJHAKO HAIMYUE TAKUX MyTallui y 310pOBOTO
yenoBeka nosbimaeT puck passutus CKB B 1,73 pasza mo cpaBHeHHIo ¢ jaunamu 0e3 JaHHBIX

myTanuii [37].

1.1.3. Bkaaa okpy:xaromeii cpeanbl B natorene3 CKB

CamMo 1o cebe HaIMYME TeHETHYECKOTO BapHaHTa, MOIU(MDUIUPYIOMIETO PUCK PA3BUTHS
CKB, He 03HauaeT, 4To 3a00JIeBaHNE 00sI3aTEIBHO PeaTn3yeTCsl KIMHUYECKH. 3a4acTyro (hakTophl
OKpYKarollel cpelbl BHOCAT pelIarolIvii BKIIaJ B MaTOreHe3 MHOTUX 3a0osieBaHuil. B ciydae
CKB, cormacHO WMEIOIMIMMCS JaHHBIM, TEHEeTHYecKas COCTaBISIONIass OOYCIOBIMBAET

npuban3uTeNbHO 44% purcka pa3Butus 3adoneBanus [27].

Kypenue sBnsiercss ycraHOBIeHHBIM (hakTopom pucka pasButus CKB, mpuuém nannas
CBSI3b JIEMOHCTPHPYET J10303aBUCHMBII XapakTep B OTHOIICHNWH TTOKA3aTels auKO-JIET IMallueHTa
[38, 39]. UurepecHo, 4To ymMepeHHOE MOTpeOJIEHUE aKOTOJIs, HAIIPOTHB, aCCOMUPOBAHO CO
camkennem pucka passutus CKB [40]. IMpeamonoxutensHo, AaHHBIH 3()dHEeKT MOXKeT OBITh
00yCJIOBJIEH CIIOCOOHOCTBIO JTaHOJIA B YMEPEHHBIX JI03aX HWHTUOMpOBaTh OOpazoBaHME
HEUTPOQMIbHBIX BHEKJIETOUHBIX JIOBYIIEK (HETO3), 4YTO ObUIO TMOKa3aHO Ha MOJAEIHU

PEBMATOMIHOTO apTPHUTA M COMPOBOXKIAIOCH MOJIOKHUTEIbHBIM KIMHHYECKUM 3 dexTom [41].

CormacHo 3MUAEMHOJIOTHYECKUM HCCIEIOBAaHUSAM, OJHOM W3 NMOTEHUHUAJIBHBIX MPUYHMH
pa3sutusa CKB moxet sBnsaTbes Bupyc Dnireiina—bapp (BObB). Y nanuentos ¢ CKB anTutena k
B3b u IHK Bupyca BBIABISIOTCS Yalle Mo CPaBHEHHUIO ¢ MOMYIISIMOHHOMN yacTtoToi [42, 43, 44].
B nacrosee BpeMsi NMpeayiokKeHO HECKOJIbKO THIIOTE3, OOBACHSIOMIMX CBs3b Mexay BDOb u
pasButeM CKB. Hanbonee 3HaunMoOl B KOHTEKCTE HACTOALICH TUCCEPTALUU MPEICTABISACTCS

THUITIOTE3a MOJ'IGKy.]'IHpHOﬁ MHUMUKPUH. MHoOrounciaeHHBIMI HCCICOOBAaHUAMM IIOKa3aHO, 4YTO
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aHTHUTEJa, PaCIIO3HAIOIINE SACPHBIH aHTUTeH BUpyca DmnmreitHa—bapp 1 (EBNA-1), ciocoOHbI

Takxe CBsa3bIBaThes ¢ aBynenoueynoit JJHK (nu/IHK) [45, 46, 47].

[ToMrMO BUPYCOB, HHTEPEC TAKXKE MPEICTABISAIOT OaKTEPHH, MPUUYEM peub UJIET HE TOJIBKO
0 3aBeIOMO MATOTE€HHBIX MHKpoopranu3max. HexoTtopble KOMMEHCaIbHblE MUKPOOPTaHU3MbI
9KCIIPECCUPYIOT AMUTOMBI, CXOAHBIE ¢ RO-aHTUTeHOM, 4TO MOXKET MHIAYLHUPOBaTh 00pa3oBaHUE
anTu-Ro aHTUTEN, OTHOCUTENRHO YacTo Berpevaromuxcs npu CKB [48]. bosee Toro, antu-Ro
AHTHUTEIA, TO-BUIUMOMY, CIIOCOOHBI K MEPEKPECTHOMY CBS3BIBAHUIO C KAIMEBBHIMU KaHATAMH
hERG-nioaruma, BeI3biBas yainHeHne uHTepBaia QTc, 4To MOKET npepaciosarath K pa3BUTHIO
apUTMUN y TAIHMEHTOB C 3a00JEBAaHUSIMU COCOUHUTENBHOM TKaHH (MIPEUMYIIECTBEHHO C
6onesnpio [1Iérpena, a Takke ¢ CKB) [49]. DkcniepuMeHTBI Ha MBIIIAX € BOJYaHOYHOIIO00HBIM
(EHOTHUIIOM TIOKAa3aJHM, YTO TIEPEHOC HEKOTOPHIX KOMMEHCAIBHBIX OaKkTepwii B IEYCHb
crumysupyet obpazoBanue antu-JIHK antuten [50]. B HacTosiee BpeMs yCTaHOBICHO, YTO K
KOMMEHCAJIbHBIM MUKpPOOPTaHW3MaM 4eJIOBeKa, MOTEHIUAIbHO aCCOIMMPOBAHHBIM C Pa3BUTHEM
CKB, otnocsites Enterococcus gallinarum u Ruminococcus gnavus [51]. B ycioBusx 310poBoro
OpraHM3Ma Takue OaKTEepHH HE MPEACTABISAIOT YIPO3bI, OAHAKO MPU HAPYIICHHH CIU3HCTOTO
Oapbepa BO3MOKHA HX TpPAHCIOKAIMS, YTO HEPEIKO MPUBOAUT K HEOIAronmpusTHHIM

MNOCICACTBUAM.

OtnenbHBIM (PAaKTOPOM pHCKa clieTyeT 0003HauuTh yibTpaduonerooe (YD) uznnydenue.
Y®-ceer unaynupyet paspsiebl JIHK, uto Moxer nmpuBoauTh Kk rubenu kietok. B mporecce
KJIETOYHOM TrHOenu BO BHEKJIETOUHOE MPOCTPAHCTBO BBICBOOOXKJA€TCS 3HAUNTENFHOE KOJIMUECTBO
JapMHUHOB, KOTOpBIE CTUMYJIMPYIOT Pa3BUTHE UMMYHHOIO OTBETa U B KOHEYHOM HMTOr€ MOTYT
CIocoOCTBOBAaTh HEMH(PEKIMOHHOMY ayTOBOCHAJIEHHMIO. TeM He MeHee, CBiI3b MEXIy
skcnozunuel Y@-u3nydyennro u passutueM CKB B Hacrosiiee BpeMs OKOHYATEIBHO HE
ycraHoBlieHa. B uccnenoBannn 2023 roga mokasaHo, YTO B OOLIeH MOMYJSIUHM CBA3b MEXIY
MOBBIIICHHON 3Kcno3unmen Y @-usnydennto n pazputueM CKB He BbIABIsSETCSA, OAHAKO TaKOH
pHCK OOHApYXHMBaeTCs y JKCHIIMH C TOBBIIICHHON 4YyBCTBHTENbHOCThIO K Y®-cBery [52]. B
HelaBHeM HuccieqoBaHuu 2025 roja Takxke IpoAeMOHCTPUPOBAHO, YTO MUHUMasbHas fo3a Y -
B-cnektpa, HeoOxomumas aisi (GOPMHUPOBAHUS SPUTEMBI, SBISETCS HE3aBUCUMBIM (HDaKTOpOM
pucka aktuBHOCTH CKB, mpruéMm BbIsSBIEHA OTpULATENbHAs KOPPEISALMS: YEM HUXKE YPOBEHb

(OTOCCHCUTHBHOCTH Y Y€JIOBEKa, TEM BhIIIe BepossTHOCTh pa3sutus CKB [53].

Baxueim  ¢aktopom pucka pazsutus CKB Takxke sBiseTcs BIHMSHHE HEKOTOPBIX
neKkapcTBeHHbIX cpeacTB Ha wmerunupoBanne JIHK. Ilokazano, uyto mnpuém ruapanazuHa
(Bazommmararopa) cHmxkaeT skcnpeccuto JHK-metuntpancdepas DNMT1 u DNMT3a —

depMmeHTOB, yuacTByromux B MetuupoBanuu JJHK [54, 55]. CHmkenue ypoBHS METUIHMPOBAHUS
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JHK cnoco6HO mpWBOAWTH K aKTHUBAllUM TE€HOB, B TOM YHCJIE OMOCPEAYIOIIMX HMMYHHBIN

THUIICPOTBET.

1.1.4. Bkaaja Bpo:kaéHHoro uMmmyHurtera B narorese3 CKB

Kak ormedeHo Bbllie, 0HON U3 KIIOYEBBIX BEX B pa3BUTUHU oHuMaHus natoreHeza CKB
sBuiiochk oTkpeiTie TLR-penentopoB. OcHoBoli knaccudukanuu TLR-penenTopoB ciyxutr ux
nokanu3anus. Beimenstor nosepxHoctHble TLR-penentoper (TLR1, 2, 4, 5, 6, 10) u
sujpocomanbibie TLR-penentopsr (TLR3, 7, 8, 9, 11, 12, 13) [56]. ITosepxHoctabie TLR
Pacmo3HarOT IJIaBHBIM 00Pa30M KOMITOHEHTHI MUKPOOHBIX MeMOpaH, TOT/1a KaK BHYTPUKIICTOYHbBIC
TLR — HyKIIEMHOBBIE KHCIOTHI 0aKTEPHAIBLHOTO U BUPYCHOTO MPOUCXOXKACHHUS, a TAK)KE, KaK B
cilydyae ayTOMMMYHHBIX 3a00JIeBaHUi, COOCTBEHHbBIC HYKJICHMHOBBIC KUCIOTH [56]. MexanusMmsl

ATUX MPOIIECCOB MOJPOOHO PacCCMOTPEHHI B pazzaeine 1.2.2.

B Hacrosee BpeMsi IpUHATO CUUTaTh, 4TO U3 BceX TLR-perientopoB HaubonbIInii BKIIa/
B pasButrue CKB BHocsT TLR-7 u TLR-9. TLR-7 pearupyer na ognorenoueunyto PHK [57, 58],
torga kak TLR-9 npeumyiiectBeHHo pacno3HaéT HemetunupoBannyo JJHK, 6oraryro nurto3un-
ryannHoBbiMU (CpG) caiitamu [58]. Takas JIHK xapakrepHa misi GakTepualbHBIX MATOI'€HOB.
Onnako CpG-caiitel BcTpeuaroTcst Takke W Bo BHekinetounod JIHK (Bk/IHK), mpuuém kak B
anepHoit (1-Bk/IHK), tak u B mutoxonapuansHoit (MT-Bk/IHK). B mT-BkIHK miotHOCTE CpG-
Y4acTKOB BbIIIE (mopsiaka 2,6%), torna kak B s-BkJIHK ona cocraBmsier okono 1%, onHako, B
ormmune ot MT-BKJJHK, B s-Bk/IHK mnpucyrctByror CpG-octpoBku [59]. HccnenoBanus
MIOKa3bIBAIOT, YTO MMMYHHBIE KOMIUIEKCHI, COJEPKAlINEe HYKIEHHOBBIE KHCIOTHI, JOCTUTAKOT
BHYTpUKJIeTOUHbIX TLR-penentopoB  mocpeiACTBOM  CBA3BIBAHUSA  KPUCTAILTU3YIOIIUXCS
¢parmenToB (Fc-hparmMeHTOB) MMMYHOTJIOOYTMHOB B COCTaB€ MMMYHHOTO Komiuiekca ¢ Fc-
pEeLENTOPaMH Ha MOBEPXHOCTH KJIETKH € MOCIEAYIOIUM SHAOLHUTO30M UMMYHHOIO KOMILIEKCA
[60]. DOxciepuMeHTHI Ha MBIIIAX MOATBEPAMIN BaXkHYIO posib TLR7-3aBUCHMOTro myTH B CHHTE3€
IFN-I. Kpome Toro, aktuanust TLR7 ciocoOcTByeT reHepaliuy aHTUTEN K pa3InYHbIM OeNKaM 1
HYKJICMHOBBIM KHCJIOTaM, a TaK)Ke BIHMSIET Ha pa3BuTHe 3a0oneBanus B menom [61]. Pors TLR9
npezcTaBisiercss 6onee MHOrOOOpa3HOM, MOCKOJIbKY AKCIEPUMEHTHI HA MBIIMIMHBIX MOJENSAX C
nepuuurom TLRY mnpomemoncTpupoBanu Oojee TskENOEe TeueHHE OOJE3HH, YTO MOXKET

CBHJICTEIbCTBOBATH O 3alMTHON POJIH JaHHOTO perenTopa [62].

OcHoBubiMu npoaylieHTamMu IFN-I ABistOTCA MIa3MallUTOMIHBIE IEHIAPUTHBIE KIIETKH.
OpHako, TOMUMO HUX, B MHTEP()EPOHOBOM MATOI€HETHYECKOM ITyTH MOTYT Y4acTBOBATh U IPYTHe
KJIETKW BPOKJIEHHOTO UMMYHUTETA, HallpUMep, Makpodaru, a TOUYHee UX MPOBOCHAIUTEILHBIN

dbenotun M1. JIokazaHo, 4TO OHM TECHO CBSI3aHBI KaK C CaMUM 3a00JI€BaHUEM, TaK U C TIEPUOaMHU
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ero obocrpenust [63]. TpomMOOLMTHI TakKe HIPAIOT POJIb B IATOTEHE3E, IOCKOJIBKY OHHU
ctumynupyioT npoaykuuto IFN-I nenaputabiMu kitetkamu uepes murang CD40 (CD154) [64]. B
HACTOsIIee BpeMs 00CYK1aeTCs U POJib HEUTPODUIHHBIX BHEKIIETOUHBIX JoBYyIIeK (NET, ot aHrI.
Neutrophil Extracellular Traps). IIpu o6pazoBanuu NET B mporecce HeTo3a BO BHEKIECTOYHOE
MIPOCTPAHCTBO BBIOpAchIBaeTCs 3HauMTeabHOE KoiaumdecTBo BHekierounou JIHK (BkJIHK) kax
AJIEPHOTO, TaK ¥ MUTOXOHJIPHAIBHOTO MPOUCXOXICHUS, a TaKKE€ aCCOLUUUPOBAHHBIE C HUMH
0enKM ¢ MMMYHOTCHHBIMH CBOWCTBAMHM, TaKH€ KaK THUCTOHBI, OJIOK TpYNIbl BBICOKOMH
noasmwkHoctd B1 (HMGBI, ot anrn. High Mobility Group Box 1) u apyrue [65, 66]. NET
CHoCcOoOHBI CTUMYIHpOBaTh mpoayKuuioo IFN-I mma3zManuTOMIHBIME JEHAPUTHBIMU KIETKaMU
[67]. Kpome Toro, NET cinyxar B Ka4eCTBe aHTUT€HOB IS TMpe3eHTaluu T-1uMpoIuTaM, 94To
3alyCKaeT ajanTuBHBIM MMMYHHBIM OTBeT. NET Takke CBA3aHBI C ITOBPEXKIECHHEM COCYIIOB U

tpom6030om mipu CKB [68].

Cnenyer otmetuth, uro nomumo TLR-3aBucumbix, cymectBytoT Takxke TLR-
HE3aBUCHMbIE IIyTH pacloO3HaBaHUs MMMYHHBIX KOMILJIEKCOB, COJEpPKAIllMX HYKJICHHOBBIE
KHUCJIOTHI. MIMeeTcs menbiit psasl BHYTPUKIETOYHBIX ceHcopoB, pacno3Hatomux PHK u IHK. Otu
albTEPHATUBHBIE IIYyTH, BEPOSTHO, W3HAYAIbHO JBOJIIOLIMOHUPOBAIN [UIsl PACIO3HABAaHUS
BUPYCHBIX UM OakTepualbHbIX NAaTOr€HOB, OJHAKO OHM TaKXe MOIYT aKTHMBHPOBATHCS
CcOOCTBEHHBIMU HYKJIEMHOBBIMU KHCIIOTAMH, YTO IPUBOJIUT K CHHTE3Y 3HAYUTEIBHOTO KOJIMYECTBA
pOBOCHAINTENbHBIX OenKkoB. K Takum myTsM, Hanpumep, oTHocuTcs peuentop AIM2 (ot aHri.
Absent in Melanoma), xortopsiii pacnoznaér saepuyto JHK [9]; manubli Mexanuszm Oymer

paccMoTpeH B pasgene 1.2.1.1.

Bonbiiyto posib B akTUBAIIUU BPOKIEHHOTO UMMYHHUTETA UTPAIOT aTApMUHBL, O KOTOPBIX B
ATOH MOATIaBe YIOMUHAETCS JIMIIbL BCKOJIb3. bosee moapoOHblii pa30op 3TUX MOJIEKYJ IPUBEAEH

B riase 1.2.

1.1.5. Bkaax npuodperénHoro ummynurera B naroreie3 CKB

Bce nepeuncnennsie Bbilie (akTOpbl BHOCAT 3HAYUTENbHBIN Bkian B maroreHes CKB,
OJIHAKO HanboJiee M3yYEHHBIM OCTa&TCA BIWSHHUE AJaNTUBHOW MMMYHHOW CHCTEMBI. DTO BO
MHOTOM CBSI3aHO C KIIMHHYECKUMU TIPOSBICHUSIMH 3a00JI€BaHMsI, TOCKOJIBKY JaBHO YCTAHOBJIEHO,
YTO OCHOBHBIM BBICOKOCTIEIMGUYIHBIM Mapképom CKB sBisitoTcs aHTHHYKJICapHBIE aHTHTEINA
(AHA), B Tom uncine antutena k aeynenodeunoi JJHK (antu-nu/IHK) [69]. Hecmotpst Ha TO uTO
antu-nu/lHK anturena npenctaBisitoT coboit Beicokocnenuduunbiii Mapkép CKB, moBbimeHue
UX KOHILEHTPalUUU OOHApYKUBAETCA HE TOJBKO MPH JAHHOM 3a00JIeBaHWHU, HO M MPH MHOTUX

JNPYTUX MAaTOJOTHsIX, Hampumep mpu peBmatougHoM aptpure (PA) [70] wmm, uro menee
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oxkumaemo, npu mu3oppernn [71]. Ognako nmpu CKB konmentpanus antu-ain/{HK anTuren
3HAYHUTENBHO BBINIE, 4YeM Ipu apyrux 3aboneBanusx. [Ipu CKB takke BIABIsSETCS BBIpaKCHHAS
npsMasi KOppeJsiHs MEXIy KOHIIGHTpaluMell STHUX AaHTUTEN U THKECTbI0 3a00JeBaHus,
ouenuBaemoii B uHaekce SLEDAI-2K (Systemic Lupus Erythematosus Disease Activity Index
2000) [72].

Wzmenenus B T-nmumponurax npu CKB gaBHO ¥ moapoOHO 3a10KyMEHTHpOBaHbI. T-
mumbonmtel CD (kmactep nuddepeHmupoBKr) 4+urparoT KIo4deByo posb B matoreHede CKB u
SIBJISIIOTCSL 00SI3aTEILHBIM YCIIOBUEM ISl pa3BUTHS 3Toro 3aboseBanus [73]. T-mumdorutsr
CD4+ocymiecTBisitOT IUTOKUHOBYIO U WHBIE (POPMBI XEJIEPHOIN PErysuu, CTUMYIHPYIOIIEH
g epeHIpoBKy B-KIeTOK, 9YTO B KOHEYHOM HTOT€ NMPHUBOJUT K CHHTE3Y IMaTOJOTHYECKUX
ayroantuten [73]. lna CKB-accomuupoBanubix T-mumdonutoB CD4+xapakrepHa akTHBAIIHS
curnanpHoro mytd mTOR (mammalian target of rapamycin). benok mTOR mnpencrasisier coboit
KIIFOYEBYIO NMPOTEUHKHUHA3Y, PEryIupylonlyro (yHaaMeHTadbHble KJIETOYHBbIe Mporecchl. J[is
mutoxoHpuit CKB-acconunpoBanubix T-KJI€TOK XapaKTepHa TUNEPIIOSIPU3AIUS, IPU KOTOPOU
OHHU TPOIYLHUPYIOT Mayioe KojmdecTBoO aneHosuntpudochara (ATP) [74, 75]. B Hopme Takue
MUTOXOHJIDUM  JOJDKHBI ~ SJITUMHUHHUPOBATHCS  MOcpencTBoM  MuTodaruu. OpHako mpu
runepakcnpeccut mTOR Habmogaercs ucrornenue 6enka DRP-1 (dynamin-related protein 1),
OTBETCTBEHHOTO 3a ()parMEeHTalMi0 MHUTOXOHJPUN C IENbI0 UX MOCIEIYIONETro YAaJICHUs.
BcernencTBue 3TOro nMpouMcXoAUT HAKOIUICHHE JEPEKTHBIX MUTOXOHAPHUI, KOTOPBIE TEHEPUPYIOT
00JIb1110€ KOJIMYECTBO aKTUBHBIX (opM Kuciopona (ADK), B ocHOBHOM mepokcua BoJopoaa, U
WHIYIUPYIOT OKHUCIHUTENbHBIA cTpecc [75, 76]. OKUCITUTENBHBIH CTpecc, B CBOK OYepe/b,
JOTIONTHUTENBHO akTHBHpyeT MTOR, 3ambikas mopouHblid Kpyr. OnricaHHBIE U3MEHEHHUST MOTYT
NPUBOANTH K mosipu3anuu HauBHBIX T-kinetok CD4+ B cropony Thl7-dgenoruma, kinetkw
KOTOPOTO CEKPETHPYIOT MPOBOCIATUTENbHBIN UTOKUH UHTepiaerkuH-17 (IL-17), cmocoOHbIi

BBI3BIBATh MOBPEXKICHUE TKaHew [75].

NzBectHO, uro CKB-accomumpoBannbsie T-kinetkn CD4+ jerde sKCnpeccHpyIOT JIMTaH[T
CDA40 (CD154) [77]. CD154 cmyHuT KOCTUMYJIUPYIOIEH MOJIEKYIIOH B Tpoliecce akTuBauu 1 -
KJIETOYHOT'O peLenTopa MoJIeKyJaMH TllaBHOro Komiuiekca rucrocoBmectumoctu (MHC). Kpome
toro, CD154 perynupyer o¢yukuuun B-knerok uwepe3 CD40, skcmnpeccupyemblii Ha HX
noBepxHocTU. Takas akTuBalMs crocoOcTByeT AuddepeHurnpoBke B-kiieTok B mia3maruyeckue
KJIETKH, MPOAYIHPYIOIIKEe ayroaHtuTena. MccienoBanus in Vitro mokasanu, 4to noOaBleHUE
antuten Kk CD154 uHruOupyer rumeprnpoaykiuio ummyHorinooymuHoB kiacca G (IgG) [77].
Taxxe n3ectHo, uTo CKB-accomuupoBannbie T-KJI€TKH NPOAYLHHMPYIOT MEHBIIIEE KOJIUYECTBO

uHtepieiikuna-2 (IL-2), 4ro cmocoOCTByeT HapylieHnio oOpa3oBaHusi I[L-2-3aBUCHMBIX
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perynsaTopHbiX T-kieTok (Treg), BEIMOIHSIONUX CYPECCOPHYIO (PYHKITHIO U 00ECIeYNBAIOIINX

uMMyHocytmpeccuro [78].

st CKB xapaktepHa TUMQOIIeH s, TO €CTh 00I1Iee CHIKEHHE KOJIMYECTBa JTUMQOITUTOB,
OJTHAKO HEKOTOphIC CYONmomyisinuu T-KJIeTOK, HANpOTHB, IOABEPraloTCs SKCIAaHCHH. Tak,
HarpuMep, MPOUCXOAUT yBedudeHue cyononyisauun T-dommkynsapaeix xemrepoB (Tfh),
XapaKTEepPHU3YIOIIMXCs MpoAyKiued uarepieikuna-21 (IL-21) — uuTokuHa, CrIocOOCTBYIOIIETO
muddepenmpoBke aHTUreH-crienuuHbIx B-knetok [79]; B kontekcte CKB 310 ayroanTureH-
cnenuduyeckue kiuetku. Kpome Toro, HemaBHO ObUTH MACHTU(UIMPOBaHKI T-niepudepudeckue
xenmnepHbie kineTku (Tph), koTopele Takke y4acTBYIOT B cTuMyisiuuu auddepeHuupoBku B-
kierok [80, 81]. ¥ mamuentoB ¢ CKB nosbimena konuentpaiust IFN-I, koTopsiii, mo-suaumMomy,
crocobcTByeT mponudepanun T-miepudepudecKkux XenmnepHbIX kKierok. Yro kacaercs T-
kuiuiepoB (T-kinerok CD8+), o koTopbix panee He ynmomuHanock, I[FN-I takke Biamser Ha ux
MUTOXOH/IPHAIBHYIO (DYHKIIUIO, YTO TPUBOJIUT K HAKOIUICHHIO BHYTPHUKIETOYHOTO jaeOpuca
MHUTOXOH/IPHATIBHOTO TPOUCXOXKICHHS, PAa3BUTHIO OKUCIUTEIHFHOIO cTpecca U (popMUPOBAHUIO

U3MCHEHHOH (DYHKIMOHAIBHON aKTUBHOCTHU 3TUX KJIETOK [82].

Anamu3  usmeHenuit  aktuBHoctH ~ CKB-accomuupoBaHHbIX — B-KkieTok — BbISBUI
TeHETUYECKNE BapUaHThI, aCCOLIMMPOBAHHbBIE C BOITUYAHKOM, B TakUX Oenkax, kak B-numponanas
tupo3unkuHaza (BLK), 6enok-ckaddonn B-knetok ¢ ankupuHoBbiMu moBTOopamMu 1 (B cell
scaffold protein with ankyrin repeats 1, BANK1) u tTuposundocparasa HepelentopHoro tuma 22
(protein tyrosine phosphatase non-receptor type 22, PTPN22). T'emsi BLK u BANK1
JEMOHCTPHUPYIOT MUCTATHUYECKOE B3aUMOieicTBHE (KOMOWHALIMS UX BAPUAHTOB MOBBIIIAET PUCK
pazsutuss CKB), a ux OenkoBble MPOIYKTHl (PU3NYECKU B3aUMOJIEUCTBYIOT, (POPMHpPYsI HOBBIN
CUTHAJIBHBIM myThb B B-kierkax, uro cmnocoOctByer passutuio CKB BANKI, sBussce
ajlanTepHbIM O€NKOM, MOAYIUpYeT CcyOkieTouHytoo jokanu3auuio BLK, orrsaruBas e€ or
memOpansl (B orcyrcTBUe BANKI 110 95% BLK pacnonaraercs Ha kjaeToyHoi MeMOpaHe), TeM
caMbIM PErylupysl CUTHaJIbHBIN Kackal. Puck-accounupoBanHble BapuaHThl BLK cBszanbl co
CHW)KEHHOH aKcmpeccueit, a BapuanTel BANK1 — Tarke co CHMKEHHOW; KOMOWHAIUS ITHX
BapUaHTOB CIIOCOOHA HapymaTh romeocras peryinsropHoro moayias BANKI-BLK. Jlanusie
W3MEHEHUS NPUBOJAT K TUIIepaKkTUBaMu B-kineTok n ycunenuro npoaykuuu IgM B otBet Ha T-
3aBucuMble aHTureHsl [83]. Bapuantel rena PTPN22 HapymaroT HOpMalbHOE MOJIaBICHUE
aKTUBAIMK JTUMQPOUUTOB (IPEUMYIIECTBEHHO T-KJIETOK), YTO MPHUBOIMUT K TUIEPPEAKTUBHOCTU

UMMYHHOU cucTembl [84].

B-KHCTKI/I, ABJISIACH OCHOBHBIMU IIPOAYLUCHTAMHU QAHTHUTC], HC MNPCACTABIAIOT coOoi

MOHOJIMTHYIO MOMYJISINUIO UACHTUYHBIX KIJICTOK. HOIIOGHO MHOT'UM APYIUM KIJIICTOYHBIM THUIIAM,
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OHM TIpPEJCTaBICHBl Pa3HOOOpa3HbIMH  cyOmomynsiusMu. B uacTHocTH, CylIecTByeT
cyOrmonyIsiust BO3pacT-acCOMUPOBaHHBIX B-kieTok (age-associated B cells, ABCs). B nopme,
KaK ClIe[lyeT U3 Ha3BaHMs, UX YHMCIEHHOCTb yBelnuuuBaercsi ¢ Bo3pactoM. Onmnako npu CKB
kosimyectBo ABCs 3ametHo Bo3pactaer [85, c. 7, 86]. YcraHOBIIEHO, YTO 3TH KJIETKH TECHO
cBs3anbl ¢ npoayknueir ayroantuten npu CKB. duddepenumpoka ABCs omocpenoBaHa
curHanuaroM vepe3 TLR7 u TLR9 (cm. rimaBy 1.1.4), 94TO TONOJHUTENHEHO MOTYEPKUBACT POJIH
stux penentopoB B mnarorenese CKB [87]. ABCs cnocobusl auddepenumpoBatbes B
MJIa3MaTUYeCKUe KJIETKHU, npoayuupytonme antutena kK apyuenodeynon JJHK (au-JAHK) wim k
PHK-cBsi3biBatoriium Oenikam [88]. JlonroxuByiiye mia3sMaTHUECKHe KIETKH, PEICTABIISIONINS
co00il Npyrol KIETOYHBIA MOJATHUI, CHUHTE3UPYIOT MPEUMYIIECTBEHHO HHBIE ayTOAHTHUTENa,
HarpumMep, antu-Sm (anti-Smith) wiu antu-Ro. AHTH-Sm anTHTena, Hapsay ¢ antH-au/JHK
aHTUTEJIAMU, TaKXe SBIAIOTCS BbicokocnenupuuabiM mapképom CKB u HampaBieHbl MPOTUB
pPUOOHYKJIEMHOBBIX KOMILJIEKCOB. AHTH-RO aHTuTena, kak oTMedanoch B paszzaerne 1.1.3, Goinee
xapaktepubl st Oonesum Illérpena, wnexenu ans CKB, u HampaBieHbl MNPOTUB
BHYTPHKIJIETOYHOTO OenkoBoro komiiekca Ro52/Ro60, accoruupoannoro ¢ PHK. Otu anTrTeNa
OKa3aJIMCh OTHOCUTEJIBHO YCTOMYMBBIMU K MMMYHOCYIIPECCUBHON TEepanuu, HAaIpaBJIE€HHOW Ha
uctomeHue B-kneTok, xoTs coBpeMenHbie ucnbiTaHus CAR T-knetounoit tepanuu (T-kneTku ¢
XUMEPHBIM aHTUTEHHBIM PELENITOpOM), HareneHHoi Ha CD19, MoryT ObITh OoJsiee ycreurHbIMU
[89]. B oriamume OT HUX, HUPKYIHPYIOIIME MpEIUia3MaTHUECKUEe KJICTKH (I1a3MO0JIacThl)
SABJISIIOTCA McTOYHMKaMu aHtuten K Ai-JIHK u Oonee dyBcTBHTENBbHBI K aHTU-B-kieTounoit
Tepanuu, Hanpumep K O0enrumMymMady — MOHOKJIOHAJIBHOMY aHTHUTENY, CBS3bIBAlOIIeMY (akTop

axtuBaiuu B-kietok (BAFF), Taxke u3BecTHbIH Kak cTuMysisitop B-mumdormuros (BLyS) [90].

B nanHoM paszgene ObLIM PacCMOTPEHBI JIMIIL HEKOTOPBIE U3 HApYIIEHUH aJalTUBHOTO
UMMyHHUTeTa, XapakTepHbix Uit CKB. MexaHu3Mbl, HOCPEICTBOM KOTOPBIX ajlapMHUHBI
CTUMYJIUPYIOT 00pa3oBaHME ayTOAHTHTEN, OyAayT mnoapoOHO omucansl B riaBe 1.2. bonee
JieTagbHOE OOCYX/IEHHE HENOCPEJACTBEHHO ayTOAHTUTEN M UX POJM B IATOr€He3e JaHHOIO

3a00eBaHuUs MPEACTaBICHO B rase 1.3.

1.2. ArapMuHBbI
B Hacroseli rinaBe OyayT pacCMOTPEHBI allapMUHBI U UX podib B matoreneze CKB. Ocoboe
BHUMaHHE OyJeT yJesIeHO TeM ajlapMUHaM, KOTOpBIE SIBJISIOTCS OOBEKTaMH U3y4eHHs B TaHHON

pabore: BHeknerouHoi JIHK, ructonam u snepuomy HerucronoBomy 6enky HMGBI.

AnapmuHsl (0T aHTII. alarm — TpeBora) MpeCTaBIAIOT COO0M Pa3HOPOIHBIE MOJICKYJIHI,

00BbeTMHEHHBIE TIO CBOEW CHTHAJIBHOW (DYHKLHH, CIIOCOOCTBYIOIIEH HWHUIMAIMA HUMMYHHOTO
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otBeTa ¥ (OPMHUPOBAHHIO HEMHPEKITMOHHOTO BocnaneHust [91]. AmapMuHbI Tak)Ke U3BECTHBI IO/
Ha3BaHUEM MOJICKYJISIPHBIC MMATTEPHBI, aCCOIMUPOBaHHbIe ¢ noBpexaeHrueM (DAMPs, ot aHr.
damage-associated molecular patterns). BpicBoOOXIeHHE aNlapMUHOB MNPOHMCXOAUT IIPH
MOBPEXKACHUH KIIETKH W Tocheaytoneit rudemu. OCHOBHON (DYHKIIUEH 3TUX MOJEKYI SBISETCS
NPUBJICUYCHIE MIMMYHOKOMITETCHTHBIX KJIETOK B OYar MOBPEXICHUS C IEIBI0 €ro JIOKAIU3AluU U
HeWTpamm3anuu. B HEKOTOPBIX CllydasX KIETKH CEKPETHPYIOT JaHHBIE MOJCKYJIbl TIpU
cyOJleTallbHOM CTpecce; TOra OHM 0003HAYAIOTCS TEPMHHOM «CTPECCOPUHBI», OJTHAKO JTAaHHOE

Ha3BaHUE BCTPEYAETCS TOCTaTOYHO peako [92, 93].

B ¢ynnamentansHoit pabore Roh u Sohn (2018) onmcano 34 pasnuunbix anapmuna [9]; B
HaCTosIIee BpeMsi WACHTU(UIIMPOBAHO emé OoJiblee X YUCIO. B yKa3aHHOM HCCIIeIOBAaHUH
QIAPMUHBI KJIACCH(PUIIMPOBAHBI 10 MPOUCXOXKICHUIO HA AJTapPMHHBI BHEKJIECTOYHOTO MaTpPUKCa
(Ournukan, neKopuH, GUOPUHOTEH U Jp.) U BHYTPUKIETOUYHBIC allapMHUHBI. BHYTpUKIIETOUHBIE
aJapMUHBL, B CBOIO OYepellb, MOAPA3ICIAIOTCS Ha: KOMIIOHEHTHI LIUTO30Js (MOYeBas KUCIOTa,
6enku TeroBoro moka (HSP, ot anri. heat shock proteins), ATP u np.); saepHble amapMUHBI
(AHK, PHK, rucronsl u ap.); MUTOXOHApUaibHbIE anapMuHbl (MuToxoHIpuanbHas JIHK,
MHUTOXOHIpHAIbHBINA TpaHCKpUnuoHHbIH (hakTop A (TFAM, ot anri. mitochondrial transcription
factor A), ¢opmmnmenTHn M 1p.); a TaKKe aJapMHHBI JHAOMIA3MAaTHYECKOTO PETHKYIyMa,

CEKPETOPHBIX TPaHyJI U TIa3MaTHIeCKO MeMOpaHbI [9].

Penentopamu 11 mogassironiero OONbIIMHCTBA anapMuHOB sABJstoTCs TLR. B koHTEKCTE
HacTosIel aucceprauu ocoOyro 3HaunMocTh npenactasisitior TLR2, TLR4 u TLR9. TLR2 u
TLR4 BeicTynatot penentopamu s ructonoB ¥ HMGB1 — anapMuHOB, N3yd4aeMbIX B TaHHOU
pabore. TLRO cuyxut pernentopoM Kak I SIEPHOM, TaK U JJs MHUTOXOHJPHUATBHOM
sHekaerounorr THK [9]. Kpome Toro, HekoTopsie amapmunbl, Hanmpumep HMGBI, criocoOHbI
B3aMMOJICHICTBOBATh C PELENTOPOM KOHEUHBIX MpoaykToB riaukupoBanus (RAGE, or anrm.
Receptor for Advanced Glycation End-products) [94]. Peuenrrop RAGE siBiisieTcst ieHTpaabHbIM
3BE€HOM B TpaHC(HOpMAIUU «KJIETOYHOTO Jedpuca» B MPOBOCHAIUTENbHBIN OTBET. CBsA3bIBaHUE
muranioB ¢ RAGE aktuBupyeT psii CUTHaIBHBIX MTyTEH, KOTOPbIE B KOHEUHOM UTOT€ MPUBOJSAT K
YCUJICHHUIO CHHTE3a TAKUX MTPOBOCIIAMTEIBHBIX IMTOKMHOB, Kak IL-1P, IL-6 u TNF-o [95]. bonee
MoAPOOHO POJIh YKa3aHHBIX aJlapMUHOB U pernentopoB B matoreHeze CKB Oyner paccmorpena B

CICOYIOIUX IJIaBax.
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1.2.1. Buekaerounas JIHK

Aytoantutena k asyuenodeynord JIHK (mn-/IHK) sBisroTcst BhICOKOCTICTIH(DUYHBIM
mapképom CKB. Ilocne Toro, kak crajgo O4€BUIHO, YTO PA3JIMYHbIE BHEKIECTOYHBIE MOJICKYIIHI,
BKJIIOYasi HYKJIEMHOBBIE KHUCIIOTBI, CIOCOOHBI MPOSBISATH UMMYHOT'€HHBIE CBOWMCTBA, BO3HUKIIO
npeanooxenue o Tom, uro BHekieTounas JIHK (BkIHK) moxxer ctumynupoBats oOpa3zoBaHue
antu-auJIHK ayroanturen npu CKB. Opnako mnpocToTra 3TOM THIOTE3bl CTOJIKHYJIACh C
MPOTUBOPECUYMBBIMHA IKCIIEPUMEHTAIBHBIMU JIAHHBIMU: TIOMBITKU BBISIBUTH ACCOIUAIIMH MEXKITY
koHneHtpauuet BkJIHK B kpoBu u ypoBHeM anTu-au/IHK antuten wHorma nmaBanu
HOJIOKUTEbHBIN pe3ysbTaT [96], a unorma — Het [97]. DTo cBA3aHO ¢ KpaiitHel HeCTaOUIbHOCTHIO
koHueHTpauuu BkJIHK B kpoBu. OHa MOXET pe3Kko, HO KpPaTKOBPEMEHHO BO3pacTaTh IpU
¢dusnueckoit Harpyske [98], ctpecce [99] u apyrux pusmonornueckux cocrosiuusax. Kpome toro,
Bk/IHK xapakrepusyercst 04eHb KOPOTKHM TIEPHOIOM MOTyBbIBeIcHHUS — OT 15 mMuH 10 2 4 [100,
101, 102], a coryiacHO COBPEMEHHbBIM YTOYHEHHBIM JaHHBIM, 0K0JI0 24,2 MuH [103]. OnHuMm 13
MexaHu3moB mMuHanmu JIHK sABisercs e€ pacuuierieHne Hykiea3amMu C IOCIEAYHOLIUM
BBIBEJICHMEM MEJIKUX (parmMeHToB M3 opranusma [104]. DTo mo3BOSET MPEANOIONKUTH, YTO

AHTHUTCIIA, 06nana}omne CXOJHBIMHU CBOﬁCTBaMH, TAKXKE MOT'YT Y4aCTBOBATh B 9TOM IIPOLECCCEC.

YBennuenue BpeMenn 1upkyisinuu BkJIHK B opranusme, no-suaumomy, JOCTUraeTcs 3a
CYET 00pa30BaHUsI KOMIUIEKCOB C PA3IUYHBIMU O€JIKaMH, B TOM YHKCJIE C APYTHUMH aJapMHUHAMHU.
Hns snepHoit BkAHK (s-BkIHK) Takumu Oenkamu siBisitotcss ructoHsl 1 HMGBI1, a ans
mutoxonapransHoit BKJIHK (MT-Bk/IHK) — TFAM. ITomoOHbIE KOMITIEKCH XapaKTePU3YIOTCS
HE TOJIbKO Oojiee JIUTEIbHBIM TPUCYTCTBUEM B KPOBOTOKE, HO U TOBBIIICHHOU
MMMYHOT€HHOCTBIO BCJIEACTBUE OJHOBPEMEHHOTO HAJIWYMS MHOXECTBA IMOTECHIIMAIbHBIX
ayroanTtureHoB. Kpome Ttoro, yBenmueHuto BpemMeHu monyBbiBereHHs BK/IHK cmocoGctByer

Takke cHkeHne aktuBHoctr J{IHKa3 npu CKB.

1.2.1.1. Obwasn énexnemounasn /IHK

[Tonstne «obOmas BHekinerouHas JIHK» sBnsercs ckopee TEXHUYECKUM, HEKEIH
OMOJIOTMYECKUM, TIOCKOJIbKY TIO CBOeMY IporcxoskaeHnto BHekserounast JJHK moxxer Ob1Th 160
SIEPHOM, THO0 MUTOXOHApHATbHONH. OHAKO B OOJIBIIMHCTBE MCCIEOBAHUN TaKOE pa3/ielieHre
He TpeOyeTcsl, UCXO0/IS U3 METOI0JOTUYECKUX COOOPaKEHUM, B CBSI3H C YEM UCITOJIB3YETCS] TEPMUH

«obmas Bk THK».

HecmoTtps Ha TO, 4TO CBsI3b MEX Iy KOHIIeHTpaluei oomieit Buekierounor JIHK (BkIHK)

u anturenamu Kk asynenodedHord JIHK (amtu-mu/IHK) BeisBisieTcs He Bcerga, OOMBITMHCTBO
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WCCJICIOBAaHMI IEMOHCTPUPYIOT MOBBIIIeHUE KoHIIeHTparuu odmel BkJIHK y manuentos ¢ CKB
[0 CPaBHEHHUIO CO 3J0poBbIMH goHOpamu [96, 105, 106, 107, 108]. Ilomumo paznuumii B
koHuentpanuu, BKIHK nanuentoB ¢ CKB otnuyaercst oT TakoBOM y 3JJ0pPOBBIX JJOHOPOB TaK»Ke
1o pa3Mepy pparMeHToB. Y CTAHOBIJICHO, UTO Y 3J0POBBIX IOHOPOB HanOOJIee YacTo BCTpeyaemast
mmna BkKJIHK cocrasiser nmpubausutensHo 160—169 map ocHoBanuii (1m.0.) [109], npu sTom
dparmentsl mnHee 2000 m.0. He HabmogaroTcs [110]. V nmammentoB ¢ CKB pacnpenenenue
(GbparMeHTOB O IJIMHE UMEET, IMO-BUIMMOMY, JIBa YaCTO BCTpeuaeMbIx nuamna3zoHa: 153-198 u
300-599 m.o. [111]. OnHako octaéres 10 KOHIIA HE BBIACHCHHBIM, B KAaKOH CTEMEHH BCE 3TO
paznooOpasue Bk/IHK yuactByer B matorene3e CKB. B oHHX uccienoBaHUsIX yKa3bIBa€TCS, YTO
Bk/IHK, He3aBucHMO OT IIMHBI PparMeHTOB, MPSMO KOPPEIUPYET ¢ AaKTUBHOCTHIO 3a00JIeBaHUS
[111]. B apyrux cooOuiaercs, 4T0 KOPPEJSLIUI0 C aKTUBHOCTBIO 3a00JICBaHUS JIEMOHCTPHPYIOT
JMIIB KOPOTKHE PparmMeHTs! (Meree 115 1.0.), mpuyéM momysinus Takux GparMeHToB 00oraiieHa
bpakusivu, cs3biBaronumucs ¢ IgG [112]. B To e BpeMsi, HEKOTOpbIE UCCIIEI0BaHIsI BOOOIIE

He 00HAPYKUBAIOT Kakoii-m1bo cesi3u [97].

BbonbmmucTBo BHeknerounoil JIHK (BkIHK), uupkynupytoieil B KpoBOTOKe, 00pasyercs
B pe3ylibTaTe MPOrpaMMHUPYEMbIX THUIIOB KieTouHoi rubemu. [Ipm amomnrose, Kak IpaBHIIO,
dopmupyrorcs ¢pparmentsl JJHK pasmepom 180 map ocHoBaHuii (11.0.) M1 MEHee, TOTJa KaK MpH
HEKpo3e 00paszyeTcs 3HAUUTETbHOE KOJMYECTBO KPYIMHBIX (pparmeHToB pazmepoMm 10 000 m.o. u
6onee [112]. ®parmentsr JIHK xopoue 115 1m.0. cocTaBiasitoT OCHOBHYIO yacTh rnomysisiuu JJHK,
cBsi3bIBaroleiics ¢ IgG, v oHM 3aIIMIIeHbl, CKOpee BCEro, OT JieiicTBus Hykiea3. CieoBaTeNbHO,
KaTaJIMTHYecKue aHtutena, obnagaroume JHK-runponusyromeil akTUBHOCTBIO (TOAPOOHO
paccMmarpuBaembie B paszene 1.3.3), MOryT urpaTh MOJIOKUTEIBHYIO POJIb 32 CUET KOHKYPEHTHOT'O

CBs3bIBAHUS C Cy6CTpaTOM H €T0 MOCICAYIOUIETro ruaApoJIin3a.

Emé oxHUM  M3BECTHBIM  THUIIOM  TNPOTrpaMMHUpPYyeMOHl  KjieTouHoiW  rubenu,
COTIPOBOXIAIONITUMCSI BBICBOOOXK/IEHHEM B KPOBOTOK Oombimoro kommuectBa JHK, sBasercs
HeTo3. Hetos npezacrasinser co0oil mporecc, mpu KOTOpoM HEUTpop bl 00pa3yroT BHEKJIETOUHbBIE
noBymku (NET) mns 6opr6b ¢ nmatorenamu. Kapkac NET npencrasnsier coboit cets uz JIHK,
pa3n4HbIX OenkoB, BKiIrouas ructonsl, HMGBI, a takke antumMukpoOHbie mentuasl [113]. V
3nopoBbIx Jrogieid NET o06sran0 ObicTpo Aerpaaupytot non aevicreuem JIHKa3er . YV nmaruenTon
¢ CKB nerpananus NET cHmkeHna. ITo MOXKET OBITh OOYCJIOBJICHO JIEHCTBUEM WHTHOUTOPOB
JIHKa3b1 I, mockonbKy M3BECTHO, YTO MX akTHBHOCTH ToBbiaeTcs npu CKB [34], a Taxke
renernueckuM BrnusiHueM Ha JIHKa3sl. Kpome toro, meimm ¢ geduuurom JIHKa3zer I ciocoGHbI
CIIOHTAaHHO pa3BUBaTh BOYAHOYHOMOAOOHBIH (enortun [114]. JlOMONMHUTEILHOW MPUUUHON

yBenudeHus: Bpemenn 1upkysimuu NET B opranmsme npu CKB moryt cioyxuts antu-NET
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aHTHTENa, KOTOPBIC 3aIIMIIAIOT UX OT aeiicTBus GepmentoB [115]. Ha ocHOBaHMH 3TOr0 MOYKHO
NPEIOI0KHTh, YTO aHTHTENA C KATATUTHYECKOW aKTHBHOCTBIO TAK)Ke MOTYT CBsi3bIBaThcsi ¢ NET
n CHOCO6CTBOBaTb HUX Acrpagaliry, 4TO HOTCHIHUAJIBHO CBUACTCILCTBYCT 00 UX MOJI0KUTEILHOM

BJIMSHHU.

Kpowme Toro, B mporecce HeT03a MPOUCXOIUT BBIOPOC OOJIBIIOTO KOJMYECTBA OKHCIEHHOM
JHK. Takas JIHK comepkuT MoBBIIICHHBIE YPOBHH 8-0KCO-2'-1e30Kcuryanosuta (8-okco-dG)
[116]. UsBectHO, uTO OkucinenHas JIHK meHee moaTBepkeHa Ierpajalidd HyKJIea3aMH, YTO

MOJKET IIPUBOIAMTH K IATOJIOTHYECKOMY HakorieHuto BHekaerounoi JTHK (BxkIHK) [117].

Uccnenoanust nemonctpupytot, uro BHekietounas JJHK (Bk/IHK) pacnosnaércs JJHK-
perieniropamMu 1 00J1a1aeT KMMYHOCTUMY TUpytoiiM aeiictBuem [118]. Kak Obu10 omrcano panee
B paznene 1.1.5, antutena k asyuenodeyHoir JJHK (au-/IHK) ciayxaT onHMM M3 OCHOBHBIX
nepenocurnkoB /IHK B kierku mpu CKB. Anrtutena B3aumopeiictBytor ¢ Fcy-peuentopom 11
(FcyRIl) Ha moBepXHOCTH IUIa3MOLUTOMIHBIX JEHIAPUTHBIX KJIETOK, YTO O0JIErdyaeT SHIOLUTO3
koMmruiekca antuteno-{HK. Jlannsni nponecc mozBossier JIHK addexkTrBHEe CBA3BIBATHCS C
TLR-9 peuentopamu, 4To IPUBOJUT K aKTUBALIUUA UHTEP(HEPOHOBOTO MYTH U MPOTPECCUPOBAHUIO
3aboneBanus [69]. Kommiekcer antureno-JJHK Moryr Takke B3auMOJeHCTBOBaTh C
Tpombonutamu uepes Fcy-peuenrtop IIA, uro Benér k akTuBaruu TpoOMOOITMTOB U CIIOCOOCTBYET

pa3BuTHio TpoM0030B y narueHToB ¢ CKB.

IIpu npyrux peBMaTOJOIrMYECKUX IMATOJOTUAX, HAIIPUMED IIPU PEBMATOMUHOM apTpUTE,
JIHK mosxeT o6pa3oBbiBaTh KOMIUIEKCHI ¢ IL-26. Takue KOMIIEKCHI SIBISIOTCS. HEPACTBOPUMBIMU
U criocobctByroT Hakomienuio BKJIHK [119]. Baxuo otmeTutsh, uto He Bes BKJIHK oanHakoBo
CHOCOOCTBYET BOCHANICHUIO: cuuTaercs, uro mutoxoHapuainbHas BKAHK (m1-Bk/IHK) obGnanaer
0oJiee BBIPAKEHHBIM UMMYHOCTUMYJIUPYIOLIUM JIEHCTBUEM 1O CpaBHEHHUIO ¢ siaepHoit BKIHK (-

Bk/IHK) [120], o uém OyneT moapoOHee U3I0KEHO HUXKE.

OcHOBHBIMU (pepMeHTaMH, OTBETCTBEHHbIMH 3a paerpajganuio JIHK B kpoBoToke,
ocobenno JIHK, acconuuposannoii ¢ NET, sBnsitorest JJHKaza [ m [lHKa3za 1L3. ITpu sTom ciBur
paMKU CUMTBHIBAHUS B T€HE MOCIETHEN MPUBOIUT K pa3BUTHIO Oonee arpeccuBHoi Gpopmbel CKB
[35]. Bmecte ¢ Tem, TaBHO yCTaHOBIJIEHO, YTO aHTHUTENA TaKkXke criocoOHbI ruaponu3oBath JJHK.
Briepsblie Takas aktuBHOCTH Ha npumepe IgG nmpogemonctpuposana Lllycrepom ¢ coaBt. B 1992
rogy [121]. C Tex mop 93Ta aKTHUBHOCTh HEOJHOKPATHO IOKAa3aHA MPHU PA3IUYHBIX KaK
COMATHYECKUX 3a00JICBAHUSAX, TaK M ICUXUYECKUX Ha pumepe mm3odpennn [122, 123]. Oxnako
UCclieioBaTeNel NPEeUMYIIECTBEHHO HWHTepecoBaia Ouo- M (U3UKO-XMMUYECKHE AaCHEKThI

JaHHOT'O (beHOMeHa, a HC €TI0 KIIMHUYCCKOC 3HAUYCHUC. OHYGJII/IKOBB.HHBIG Ha CGFOI[HSIH_IHI/Iﬁ JACHb
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paboTHI HE TO3BOJISIOT B MOJTHOW Mepe OTBETHTh Ha Bompoc o BimstHUM JIHK-ruaponusyronmx

AHTHUTEJI Ha KIIMHUYECKOEe TeueHre 3a00J1eBaHMusl.

1.2.1.2. Mumoxonopuanvnasn enexnemounan /[HK

Cuuraercs, 4To IpoBOCHATUTENBHBIN NoTeHIMal MT-BK/IHK 3HauntensHo BbIlIE, UeM s-
BKJIHK. Dtomy crocobctByer Heckoiabko npuuuH. Bo-mepBbeix, mMT-BkJIHK comepxur CpG-
OCTPOBKH, O KOTOPBIX YK€ ynoMuHaioch B pazzaene 1.1.4. Oro mpugaér mr-Bk/IHK Gonbmee
cxoctBo ¢ baktepuanbhoii JIHK u, cinenosarensho, aenaer e€ 0osnee ummyHnoreHHou [124]. Emé
B 2004 romy moka3aHo, 4TO BBeJeHUE B cycTaBbl Mblmed MT/IHK wnn GakrepuansHoit JIHK,
colepkamux runoMmeruianpoBaHHbie  CpG-mocnenoBaTeNbHOCTH, HHAYLHPYET JOKAIbHOE

BOCMAJICHUE U Pa3BUTHUE apTpuUTa, TOraa Kak BBegeHue saepHoii JIHK He okas3piBano kakoro-nmu6o

s dekra [125].

Bo-Bropeix, MT/IHK noxanu3oBaHa B HENOCPEIACTBEHHOM OJIM30CTU OT AbIXaTEJIbHOU
LIEIIN, BCJIEJICTBHE YETO0 €€ YA3BUMOCTb K OKHCIUTEIbHOMY IIOBPEKICHUIO BO3PACTAET, TIOCKOIBKY
MUTOXOH/IpHaJIbHAsL IbIXaTeIbHas LI€Nb TeHEPUPYET 3HAUUTEIIbHOE KOJIMUYECTBO aKTUBHBIX (GOpM
kucinoposaa. M3-3a yero murtoxonapuansHas JJHK xapakrepusyercs Oosiee BBICOKMM YpOBHEM

OKHCITUTEIILHON MOIU(UKAIIUK 10 cpaBHeHuto ¢ siiepHoit JJHK [126].

Kak ormeueno B paznene 1.2.2.1, HeTo3 siBisieTcss BaXXHOH (Qopmoil kineTouHol rubenu,
compoBokaaroneiicss BboicBoOOKIeHHeM BHekinerouHod BkJIHK. CormacHo coBpeMeHHBIM
IPEJICTAaBICHUSIM, TIPU HETO3€ B aOCOJIOTHBIX KOJIMYECTBAX BHICBOOOXKJAETCS 3HAUYUTEIBHO

6onbre s-Bk/JHK, onHako ocHOBHYI0 MMMYHOTE€HHYIO aKTUBHOCTD IposBisieT MT-BKIHK.

B mHacrosmiee BpEMA BBIACIIAIOT TpU THUIIA HETO3a: CYHHHHaHLHLIﬁ, BUTAJIbHBIA U

BUTAJIbHBI MUTOXOHIpHAIbHBIN [127].

CynuuaajabHbIH HETO03 SBISETCS KIACCMYECKMM BapHaHTOM IIpoliecca, IpHU KOTOPOM
OPOMCXOIUT KackaJl peakiuid, NpUBOIALIMHA K JM3ucy HelTpoduna. B xozme storo mporecca
BBICBOOOKJaeTCsl OO0JIbIIOE KOJMYECTBO aKTUBHBIX (POPM KHCIOpOAa, a TakKe BHEKJIETOYHBIE
noymiky, cocrosimme w3 JHK, pasnuunbix OenkoB ¢ aHTHOAaKTepualnbHOHM U

UMMYHOCTUMYIIUPYIOIEH akTUBHOCTAMU [127].

BurajabHbIH HETO3 OTJIMYAECTCS OT CYMIIMJAIBHOTO TEM, YTO, KaK CIeAyeT U3 Ha3BaHMUS,
HEUTpoMiIbl HE MOTHOAIOT, a MPOJOKAIOT (YHKIIMOHUPOBATh. B mporiecce BUTAIBHOTO HETO3a
MPOUCXOIUT IKCTpY3ust ssaepHoit JIHK ¢ coxpaHeHreM eIT0CTHOCTH IIa3MaTHIeCKoi MeMOpaHHbI.
[Tpu sTOM OOpazoBaBiIKecs Oe3bsfepHbIE HEUTPODUIBI COXPAHSIOT CIIOCOOHOCTH BBINOJIHAThH

Ba)kKHbIC (DYHKIIMH, TaKKE Kak (paromnuTo3 u xemorakcuc [127].
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ButanbHblii METOXOHIPHAIBLHBII HeT03 OTKPHIT B 2009 roxy [128]. JlanHbIi mporece
XapaKTEePU3yeTCsl BBICBOOOXKIEHWEM MUTOXOHJpHaibHOU, a He saepHod JAHK. Butanbnbiii
MUTOXOHJIPHAJILHBIN HETO3 SIBJISIETCS MEHEE JIECTPYKTUBHBIM JIJIsl HEUTPO(DHUIIOB, IOCKOJIBKY MPU

HEM COXpaHseTCs LeIOCTHOCTS sipa [127].

st mT-JIHK Ki1r04eBbIM OCJIKOM C TAaKMMH CBOMCTBAMHM SIBJISICTCS MHTOXOHAPHATIBHBIN
tparckpunuoHHbi akrop A (TFAM, ot anrn. mitochondrial transcription factor A). TFAM
obOHapykuBaeTcs B komiuiekce ¢ MT-BkJIHK, moBsiiias ero craduibHoctsh [129], 1 cam oOamaet

cBoiicTBamu anapmuHa [9].

OcHoBHbIM penentopoM st TFAM cinyxur penentop A KOHEYHBIX HIPOAYKTOB
rnukupoBanust (RAGE). Dta cBsisb ¢ RAGE cOmmxaer TFAM ¢ amapMHHOM  SIEPHOTO
npoucxoxaenus — HMGBI. Ilo-eumumomy, momoono HMGBI, TFAM cnoco6ctByer
00JICIYCHUIO SHJIOIMTO3a UMMYHHBIX KOMIUIEKCOB IocpecTBoM B3aumozelicTeus ¢ RAGE [94],
Bcenen 3a stum mutoxonapuansHas JIHK moxer nerko cesieiBatbesi ¢ TLRY u 3amyckats

IPOBOCIIAINTENbHBIN 0TBET [9].

1.2.1.3. Aoepnas enexnemounasn /IHK

HecmoTrpss ma TO, uro m3 Tekcra pasnmena 1.2.2.2 cnemyer, uyro wmt-BKIHK Oo0mnee
MMMYHOT€HHa, 4eM s1-BK/IHK, 3T0 yTBepkneHne cripaBeiiIuBo JIMLIb JJIS «TOJIBIX» MOJEKYJI, T
3HaunTenbHbIM BKiaj BHocAT CpG-octpoBku B cocrase MT/JIHK. Opnako spepnas [IHK
OKpYeHa OOJIbIINM KOJIUYECTBOM OEJIKOB, MPOSIBISIIONINX AJIADMUHHYIO aKTUBHOCTb: TMCTOHBI,
HMGBI u np. O6pa3oBanue KOMIUIEKCOB C 3TUMH U JPYTMMU O€JIKaMHu CIIOCOOHO YCHJIMBATH
ummyHoreHHbl 3¢ dexr s-sk/IHK. ITonpobHas xapakrepucTHKa BceX MEpPEYUCICHHBIX OEJIKOB

MNpEeaACTaBJICHA B COOTBCTCTBYIOIIUX pa3ACiIaX HUKC.

[Tomumo npouero, saepHas Bk/IHK xapakrepusyercsa tem, uro nomumo TLRY nmeer emé
OJIMH OCHOBHOM perienTop s cBsizbiBaHus — AIM?2, nokanu3oBaHHbIH B 1iuTo30i1e [9]. XoTs npu
CKB aktuBaums BocnanutenpHoro nytu siaepHoit JJHK uepes ator peunentop mpoucxoaur
HaMHOTO peXe, OHa BCE ke Bo3MOkHA. Baxkubim otiinunem AIM2 ot TLRY sBngercs To, 4to st
ero axktuBaiuu He TpeOyroTcss CpG-MOTHBBI WM Kakue-TMOO OENKOBblE KOMIUIEKChl —
nocratoyno Hammuust neycnupansHoi JJHK B murozone [130]. B otnmmune ot untepdepoHoBOrO
OTBETA, XapaKTEpHOro s MyTH, omocpenoBaHHoro TLRO, axtuBanus AIM2 npuBoaut k

MUPOTNTO3Y KJICTKH C BHICBOOOKICHHEM 3HAUUTENbHBIX KouuecTs IL-1P u IL-18 [130].
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1.2.2. I'ncronsl

I'ucToHbI npeacTaBiIAOT OO0 siepHble OeNKH, OAHON U3 OCHOBHBIX (PYHKIIMII KOTOPBIX
asisiercs ynakoBka /IHK B cTpykrTypy, HaszeiBaemyro Hykiieocomou. Hykieocoma cocrout us
JHK, o6épuyToii Bokpyr okTamepa kopoBbix ructoHoB (H2A, H2B, H3 u H4). Jlunkepusie
ructonsl (H1 m HS) ywacTByroT B opraHusanuu HYKJIE€OCOM B CTPYKTYphbl 0ojiee BBICOKOIO
nopsinka [131]. B Hacrosimee Bpemsi HM3BECTHO, YTO THCTOHBI MOIYT TaKXe MPOSBISTH
MMMYHOTCHHYIO aKTUBHOCTb, CBOCTBEHHYIO aJJapMHHAM. Y CTAHOBJIEHO, YTO THCTOHBI CITIOCOOHBI
B3aumozeiictBoBate ¢ TLR2, TLR4, TLR9 u RAGE, nHunuupys npoBocrnajiuTeNbHbI OTBET.
[Toka3aHo, 4TO NpU NOBPEKACHUU IEUYEHU TUCTOHBI MOIYT CBSI3bIBAThCS C pPELENTOpPAMHU
pacriosnaBanus narrepaoB (PRR, or anrir. — pattern recognition receptors) u HEmocpeACTBEHHO

uHaynupoBats obpaszoBanne NET 3a cu€r pekpyTupoBaHusi HEUTPO(PHIOB B OYar MOpPaKEHUS

[132].

[Ipu B3aumoneiictBuu ¢ PRR Ha MOBEpXHOCTH KJIETOK THCTOHBI CIIOCOOHBI HE TOJIBKO
CaMOCTOSITEJIbHO MHUIIUUPOBATH TPOBOCIIAIUTEIBHBIN OTBET, HO U 00sieryaTs npoxoxaenue JJHK
yepe3 Iia3MaTudeckyro MemOpany. OcHOBHBIMHU penientopamu st siaepuHoit JIHK siisitores
TLRY u AIM2, nokanu3oBaHHblE BHYTpU KieTkd. OxazaBmuce BHyTpu kietku, JHK moxer
3aIlyCKaTh IIPOBOCIAJIUTEIbHBIA OTBET. [ HCTOHBI TAKXKE NPUHUMAKOT aKTUBHOE Y4YacTHE B 3TOM
npoiiecce, BzaumojenctByst ¢ TLR9, a takoke ¢ NLRP3, yto npuBoaut x aktuBanmuu NLRP3-
WH(]IaMMacoOMBbl ¥ TIOCJIEYIONIEH BBIPAOOTKE 3HAYUTEIHHBIX KOJUYECTB MPOBOCIATUTEIBHBIX

IIUTOKMHOB, Takux Kak IL-1pB u IL-18 [133].

Hero3 urpaer Baxuyto posb B paszButuu CKB. Ilpu BUTambHOM HETO3€ MPOMCXOAUT
TUIEPUUTPYUNIMHUPOBAHNE THCTOHOB, 33 UTO OTBEYAET NenTuanIapruHuHaenmunasa 4 (PAD4)
[127]. LUuTpyniuHHpOBaHHBIE THCTOHBI, ocobernHO H3, Hapsay ¢ HeWTpoduiIbHON 3ractasoif
YeJI0OBEKa M MHEJIONEPOKCUIA30i SBJIAIOTCS Mapk€pamu Hero3a. Y mnanueHtoB ¢ CKB
00HapyXUBAETCs MOBBIILIEHHBIH YPOBEHb HUTPYIIMHUPOBaHHOTO H3, mpruém ero KoHIeHTpaus

UMEeT MpIMYIo Koppensiuio ¢ ypoBHeM antu-ai/IHK anturen [134].

1.2.3. BeJsiok rpynnbl Beicokoii noasu:kuocru B1 (HMGB1)

HMGB1, wu3BecTHBIi Takke Kak aMQOTEpWH, SBISETCS HETHCTOHHBIM OEIKOM,
Y4aCTBYIOIIMM B MOJICPKAHUU CTPYKTYphl Hykieocombl U ynakoBke JIHK B xpomarun [135].
Kpome Toro, HMGBI1 cnocoGeH mposiBAsATh aJapMHUHHYIO aKTMBHOCTb MU OTHOCHUTCS K YHCIY
KJIFOUEBBIX MpeactaBureneil saepHoi rpymmsl DAMP [9]. HMGBI cocrout u3 Tpéx TOMEHOB,
Ka</1asl U3 KOTOPBIX BBINOJIHAET CBOIO (DYHKIUIO B peaIu3aliiy aTapMUHHON aKTUBHOCTH IaHHOTO

oenka. Cxemarnunoe ctpoenne HMGBI mnpencraBneno Ha Pucynke 2. Bce o0Oo3HaueHHbIE
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JIOMEHBI 00JIalal0T pa3HOOOpa3HBIMU (YHKIHMSIMH, CBS3aHHBIMH co cBs3siBanueM JIHK, eé
YIIaKOBKOW BHYTPH KJIETOYHOTO f7pa, a TaKkKe PAAOM JPYIHX BHYTPHUKICTOUHBIX IPOLIECCOB.
OpHako B paMKax HacToAled paboThl OyAyT OMUCAHBI TOJBKO T€ (PYHKIMH JAaHHBIX JTOMEHOB,

KOTOpBIE UMEIOT OTHOILIEHKE K anapMuHHON akTuBHOCTH HMGBI.

CxemaTtnyHoe npeacrtaBneHue cyowveguHuy HMGB1 n
uxX pyHKLMN B anapMMUHHOWN aKTUBHOCTMU Genka

9 74 89 162186 215

N’ A-box B-box C-xBocT c
BHekneTo4Hoe BHyTpukneTouyHoe

6 ” MpoBocnanuTenbHbINA 6
aBTOMHrMbupoBaHue aronuct PRR aBTOMHrMbupoBaHue

"3arnywka PRR" "3amok Ha A u B Gokcbl"

Pucynok 2. Cxematuunoe nzobpaxxenue HMGBI1 u dynkiuit ero nomenos. PRR — penienropst
pacrno3HaBaHUs MATTEPHOB

A-Ookc otBewaer 3a apromHruOupoBanne HMGBI. Jlansbplii gomen crnocoOHa
cBa3biBatbess ¢ TLR4 u RAGE, onHako He akTHBHpYeT HPOBOCHAIUTENbHBIE IyTH, YTO
HE00X0/IMMO JUIsl IPEIOTBPAIIEHUs] OECKOHTPOJIbHOW MHUIMAIUU UMMyHHOro orsera HMGBI1
BHE KJIETKH 10 BCEMY OpraHu3My. B-0OKc sSBISIETCS HEMOCPEICTBEHHO TEM JOMEHOM, KOTOpas
OTBETCTBEHHA 3a MPOBOCIAIUTEIbHYIO aKTHBHOCTH Oenka. OH Takke CrocoOeH CBS3BIBATHCS C
TLR4 u RAGE, HO nipu 3TOM 3allyCKaeT BOCTIAIUTENbHbIE CUTHAJIbHBIE TYTH IAHHBIX PELENTOPOB
[136]. C-xBocT Tarke oOnagaeT aBTOMHTHOMPYIOINICH aKTHBHOCTHIO, HO HHOTO XapakTepa,
Hexxenu A-0okc. C-XBOCT 3apsbKeH OTPHUILIATEIbHO, Torna Kak A- u B-00KChl — MOJIOKUTENBHO.
bnaromapst BHyTpUMOJIEKYISIPHBIM B3aUMOIEHCTBHSIM C-XBOCT CITOCOOCH «CBOPAaYMBATHY OEJIOK,
3akpbiBas A- u B-Ookcel oT B3ammopelictBusi ¢ peuentopamu [137]. Kpome toro, HMGB1
o01ajjaeT He TOJBKO MPSIMOM, HO M KOCBEHHOU MPOBOCHATUTENbHON akTUBHOCTHIO. [locpencTsom
aktuBaiuid RAGE on criocob6en mpocraBinsath s-BkJIHK BHYTph KiieTku, 00sierdasi TeM caMbIM €€

noctyn k TLRO.

HMGBI1 B kpoBoTOKE MoABepraeTcst AeHCTBUIO pa3InyHbIX Mporea3. OHaKO, COTJIaCHO
UMEFOIIUMCS TaHHBIM, MO>KHO TIPEIONIOKUTh, YTO MHOTHE U3Y4EHHBIE MPOTEa3bl HE OKAa3bIBAIOT
CYIIECTBEHHOTO BIIUSTHUS Ha €T0 MPOBOCTIAUTEIBHYIO aKTHBHOCTD, @ B HEKOTOPBIX CITyJasx JaKe
MoryT e€ ycunuBath. B pabore Sowinska ¢ coasr. [138] uccnenoBanu neficTBue 4eThIpEX mpoTeas

Ha HMGB1: snacra3sel HeiTponinoB yenoseka, katerncuia G, MaTpUKCHON METaJUIONPOTENHA3bI-
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3 u gunentumunentuaassl-1V. YceraHnosiaeHo, yTo HeWTpoduiIbHas 3acTa3a yeaoBeKa yaasaseT
C-xBoct HMGBI1; BTOpoil BO3MOXHBIM CalT pacHIeIUIeHHs pacrojoxkeH B A-6okce. Ilox
neiictBueM karencuHa G mpoucxonuT ObIcTpas M mojiHas aerpagauus scero HMGBI. s
MaTPUKCHON METAJLIONPOTENHA3bI-3 XapakTepHo yaaneHue C-XBocTa; BTOPOU MperoaaraeMbli
calT ruaponm3a Haxonutcs B B-Ookce, Tpetnit — B A-Ookce. JlumenTuawminentunaza-IV He

pacueriier HMGBI.

B npyroii pabore Lorvellec ¢ coaBT. uccrnenosanu aeiictsue nporeasbl komiuiementa Cls
na HMGBI [139]. YcraHoBjI€HO, YTO OCHOBHBIM CAHTOM PACIIEIUICHUS SIBIISETCS JTUHKEP MEKIY
B-6okcom n C-xBoctom. Takum 00pa3oM, MOKa3aHO, YTO OOJBLUIMHCTBO MPUPOJHBIX MPOTEa3, ¢
kotopeiMu HMGB1 moxet B3aumoeiicTBOBaTh B OpraHu3Me, T’UAPOJIN3YIOT JIMHKEp Mexy B-
6okcom u C-xBoctoMm. Paspymienue 3Toif uyacth Oenka CIOCOOHO YAaCTUYHO CHUBHUTH €ro
IPOBOCHAINUTENIbHYIO ~AKTUBHOCTb, IIOCKOJIBKY B Juana3oHe amuHokuciaor 150-183,
BKJIIOYAIOIIEM KOHIIEBYIO yacTh B-60kca u nuHkep Mexy B-60okcom u C-XBOCTOM, PacHoIOkKeH
RAGE-cBs3biBatoruii yuactok 6enka [140, 141]. Tlpu stom TLR4-cBsi3biBaromasi 4yacth Oeyka
(amuHOKHCcHOTHI 89—108) He MoaBepraeTcs paciieIEHUIO0 OOJIBIIMHCTBOM MPUPOIHBIX IIPOTEA3,

9TO YaCTHUYHO COXPAHACT €TO IIPOBOCIIAINTCIBHYO dKTUBHOCTD.

Bbonee noapobnas nndopmarnus o nevicreun nporeas Ha HMGBI1 npencrasnena B Tabmuie 1. B
CTOJIOMKE <<HO3I/IIII/I$I PACHICTIIICHU S>> Ta6n1/1um 1 YKa3aHbl aMUHOKHCJIOTHBIC OCTAaTK OCHOBHBIX
U JIOMOTHUTENBHBIX caiiToB ruapoim3a. C Tem, B kakue ngomeHsl HMGB1 Bxomsar stu

BMHWHOKHCJIOTHBIC OCTAaTKH MOKHO O3HAKOMUTLECA HaA PI/ICYHKC 2.

Ta6auna 1. Caiitel pacmermienuss HMGBI1 pasnuuHbiME npoTea3aMu M UX MOTEHIHUAIbHBIN
7 (}eKT Ha TPOBOCTIATUTENHHYIO aKTUBHOCTD O€JIKa.

IIporea3a Ho3unus JdomeH 3T0M IMoTeHuuanbHBII
pacuenjieHus NMO3ULMHU 3¢ ¢exT Ha
NMPOBOCHAJIUTEIbHYIO
AKTHBHOCThH

Onacra3za Hedtpodmios | V175 wim V176 — | Jlunkep mexny B- | YMenbmraer

geJIoBEKa OCHOBHOI caiiT OOKCOM u C-
XBOCTOM
A34 — Btopoit | A-O0okc Heiirpanbusrii /

BO3MOJKHBIN CaUT YBEIIUYUBAET
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Karencun G TlonHoe Bce noMeHB! | IToTHOCThIO CHMDKAET

YHUYTOKCHHC A0 | paCHICILIAIOTCA

KOPOTKHX
(dhparmeHTOB
MarpukcHas Al161 — ocHoBHo# | Jlunkep mexny B- | CHmxkaer
METaJJIONPOTEeNHA3a-3 cait OoKCcOM u C-
XBOCTOM
L120 - Bropoii | B-6okc CHmxkaet
BO3MOJKHBIN CalT
A34 - tpernii | A-O0kc Heiirpanphsrii /
BO3MOJKHBIN CalT YBEJIMYHUBAECT
Junentuaunnentuaaza- | He pacmerser — HeitrpanbHubiit
v
[Ipoteaza xommiementa | K172 — ocHoBHoli | JIunkep mexnay B- | YMenbiiaer
Cils cait OoKcoM u C-
XBOCTOM
K65 — BropmunsIii | A-O0Kc Hevitpanshelii /
cauT YBEJIUYHMBAET
K128 — Bropuunslii | B-0okc CHuxaer
caur

1.3. AyroanTurena

1.3.1. Poab ayroanTuren B narorenese CKB

AyToaHTUTEeNa WrpaloT KioyeBylo poinb B maroreneze CKB. HaubGonee
pacrpocTpaHEHHbIE aHTHTENA MIPU JaHHOM 3a00JIeBaHUU NpeicTaBieHbl B Tabmune 2. CaMbiMu
cenuuunpiMu ayroantutenamu npu CKB sBrnsrorcss anturena x asyrnenodeunoit JJHK u
antureny Cmuta. Kpome Toro, atu aHTHreHbl (pyHKIMOHAIBHO CBsi3aHbl: JBylenoyeunas JIHK
CBSI3BIBACTCSA C IENTHIAOM, COCTOSIIMM U3 aMUHOKHCIOT 83—119 Genxka SmDI1, a T-kieTkw,
cneur(uyHble K JaHHOMY MENTHAYy, 00ecrnedrBaloT MoMmoulb B BbIpaboTke aHTU-AI/JHK

ayroantuten [142, 143].

OcHoBHoe naronoruueckoe csorctBo ayroanturen k JJHK mpu CKB 3akimtouaercst B ux
CHOCOOHOCTH 00pa30BHIBATh KOMILJIEKCH ¢ HYKJIEHHOBOW KHCIOTOW. Takue KOMIUIEKCHI MOTYT

OTKJIAJIBIBAThCS B TKAHSIX, 00TYpUPOBATH MEIKHUE COCY/IbI MJIM YCHIIMBATh HMMYHOTE€HHBIN 3P ekt
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MOJIEKYJIbI-aHTUTeHa. Kpome Toro, ayroanTuTena, 0COOEHHO UX JIETKUE IIEMH, MOTYT OKa3bIBaTh
MOBPEXKIAfoIIee JEeHCTBUE Ha 370pOBbie KIETKW. IlaTomormdeckuit 3¢p(HEeKT KOMILIEKCOB

ayroantureno-/{HK Oyner moapoOHO paccMOTpPEH HIDKE.

I[Ipu CKB Ttakxke  BcTpewaroTcss — ayToaHTtwTena K Ro-,  La-aHTureHam,
pubonykieonporeHaMm U ap. (cMm. tabmuny 2). OgHaKo Takue ayTOAHTUTENAa HE SIBISIOTCS
BeicokocnierupuyabiMu st CKB ¥ BBIBISIOTCS Takke TpU  JIPYTHX ayTOMMMYHHBIX
3a0osieBaHusx, Hampumep, npu Oone3nu Lllérpena. Tem He MeHee, KaXKIbI W3 ITHX THIIOB
ayTOAHTUTE BHOCUT CBOM BKiaJ B cocrosinue nanuenta ¢ CKB. Tak, antu-Ro anturena, no-
BUJUMOMY, CIIOCOOHBI K MEPEKPECTHOMY CBSI3BIBAHUIO C KanueBbIMH kKaHanamu hERG-noaruna,
BbI3BIBas yuIMHEeHHE nHTepBana QTc, uTo MOXKeT mpejpacronararh K pa3BUTHIO apuTMuii [49,
144]. Autudochonaunuanble aHTUTENA, CPEAN KOTOPHIX BOJTYAHOUHBIA AaHTUKOATYIISHT SIBIISICTCS
Haubosee SPKUM MpeACTaBUTEIIEM, MOTYT HMPHUBOJUTH K MOBPEKICHHUIO TKaHEH, TpoMmOO3y U

TPOMOOLIUTONIEHUH B paMKaxX aHTU(HOCHOIUIUIHOTO CUHAPOMA y HEeKOTOpbIX nanuentoB ¢ CKB

[145, 146].

Taﬁ.mma 2. IlaroreHeTWdueckd Ba)KHBIC AHTUTCHBI IIpu CKB wu wyacrora BCTPCHYACMOCTHU

ayroantuten K HUM. SSA — anturen A cuapoma lllerpena; SSB — anturen B cunapoma

[ITerpena.
HeneBoit aHTHIrEH YacroTra BCTPE4aeMOCTH AaHTUTE] Y
nanuenToB ¢ CKB, %
S nepHbIe aHTUTECHBI 99
JBynenoueunas JJHK 70
Ro-anTuren (SSA) 49
SAnepusriii anturen Cmura 38
La-anTuren (SSB) 35
PuGonykieonpoTenHbl 33
docdomumu bt 21
PuGocomanbubie P-6emku 10

1.3.2. Ayroanturena k anapmuaam npu CKB
B mHacrosimiee Bpemsi M3BeCTHO MHOXecTBO amapmuHoB [9]. Ha wmHOrme w3 Hux

BbIpa0aTbiBaloTC ayToaHTuTena. OmHAKO B JAaHHOM pasfene OyayT pacCMOTPEHBI TOJBKO
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AYTOAHTHUTECIa IIPOTUB TEX MOJICKYJI, KOTOPLIC ABJIAIOTCA 00BEKTaMu HU3Yy4YCHHUS HACTOALICTO

uccnegosanus: JIHK, rucronos u HMGBI.

1.3.2.1. Aymoanmumena k /[HK

Anturena k asyrnenoudeunoit JIHK sBnsrorcs BeicokocnenuduunpiM npusHakom CKB
(Tabnuua 2). JIornyHO NPeAnoa0KUTh, YTO MPOIYKIIHS ayTOAHTUTEN K ONPEACIEHHOMY aHTUT€HY
CBsS3aHA C TMIOBBIIICHHOW KOHLEHTpanuend »storo antureHa. Opnako BHewierouyHas JHK
MOBBIIIACTCS W TPH JPYTUX AyTOMMMYHHBIX TIATOJNOTHSX, a Takke NpH WHOEKIIHMOHHBIX
3a00JIeBaHUAX WIN JaK€ B HOPME — IPU PA3IUYHbIX (PU3UOIOTUYECKUX COCTOSHUAX, TAKUX KaK
cTpecc WM (u3nuecKas aKTUBHOCTh. B CBSI3M ¢ 3TUM BO3HHMKAEeT BOMPOC: MOYEMY aHTUTENA K
neynenodeunont JJHK sBnstores Beicokocnienuduanabiv mapképom miist CKB, xoTs cimyxar oOrei

YepTOl MHOTHX APYruX 3a00JI€BaHUN U COCTOSTHUI?

OtBer 3akitouaercs B ToM, 4To 1ipu CKB ckiaapiBaeTcs yHUKaIbHAs CUTYallMs, IPU KOTOPOU HE
TOJIEKO 00pa3yeTcsi H30BITOYHOE KOJUYECTBO «KJIETOYHOTO Mycopa» — BHekierounoi JIHK,
ACCOLIMMPOBAHHOMN C Pa3IMYHBIMHU OeJIKaMu SACPHOTO M MUTOXOHAPUAIBHOTO MPOUCXOXKIACHUS,
— HO TakXke Hapymaercsa paboTa «MYCOPIIMKOBY», TO €CTh MMEET MECTO HEKaueCTBEHHBII

KIIMPCHC aJITapMUHOB.

Hecmotps Ha To, uTo KoHueHTpanus BkJIHK moBeimaeTcst mpu pa3inuyuHbIX TaTONIOTHIX,
ATO TOBBINICHUE HE SBJSETCS OJUHAKOBBIM. [[JsI HATISAHOCTH MOYXHO COTOCTaBUTH YPOBEHBb
BkJIHK mipu CKB u nipu PA B uccnienoBanusx, rie €€ u3Mepsiiu MeTo1oM KoiaudecTBeHHo# [11[P
B peajbHOM BpeMeHu. Tak, cpennue koHrneHTpaunu BkJIHK B miazme mpu PA cocraBunu: 11.15
ur/mi [106], 10.6 [147] u 6.79 ur/mn [148]. Inss CKB cooTBeTCTBYIOIIME 3HAYCHHS B TUIA3Me
cnenyromue: 16.31 ur/mi [96], 17.33 ur/mi [106] u 19.06 ur/mi [108].

Kpome toro, nns CKB xapakrepHo Hapymenue kiupeHca JJHK, o uém ynomunanoch B
paznene 1.1.2. B mpouecce pacmiemnenus JJHK yuacteyror IHKa3a I u JIHKa3za 1L3 [33, 34].
YcranoBneHo, uro mytaiuu B DNASEL moryT crioco6ctBoBath pazsutuio CKB. V nanuenTos co
cagurom pamku cumtbiBanus reHa DNASELL3 (xomaupyromero JJHKa3y 1L3) pacnpoctpanena
arpeccuBHas popma CKB [35]. Hapymienus B rene TREX1, koqupyromiem 3'-5'-3x30HyKI1easy —
depmenT, ynamstonmii kopotkue ¢parmentsl JJHK, — Tarxke accommmpoBanbl ¢ CKB [36].
Myrtauun B rene TREX]1 BwisBisitorca npuMepHo y 0,5% manueHToB, 0THAKO HaIW4ne TaKUX
MyTalui y 340pOoBOro 4enoBeka nosbimaer puck pazsutus CKB B 1,73 pa3a no cpaBHeHMIO ¢

aumaMu 0e3 JaHHbIX MyTanuii [37].
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Kpome Toro, B 2023 romy oOHapyxkeHBI CyOmomyisiuu B-kieTok, mpomaynupyronme
aHTUTeNa, KoTopbie ogHoBpeMeHHO cBa3biBatOT [IHKa3y 1L.3 u JIHK. Takue B-knetku peaausyror
JIBa MAaTOT€HETUYECKUX MEXAaHU3Ma OJHOBPEMEHHO: cHMkaroT kimpeHc JHK w mpoxyuupyror
HerocpenactBenHo antutena k JIHK [149]. TlomoOuble mexanu3mbl Bo3zaeictBusi Ha JIHK-
TUAPOJIM3YIONIYI0O CHUCTEMY HE XapakTepHbl [UIsl OPYrMX ayTOMMMYHHBIX 3a0oJjieBaHUM, U

00yCIIOBIIMBAET BRICOKYIO crierupuunocTh aHTUTEN K a1-/{HK mpu CKB.
Teneps ciieqyer mpencTaBuTh OCHOBHBIC MaToorndeckue Gpynkmuu antuten k JJHK:

1) O6pazossiBath KoMILieKesl ¢ JJHK, Tem cambim «3armmmias» JJHK ot aeiicreus JIHKa3

[150, 151].

2) brarogapst popmupoBanuio 3tux Komiuiekcos, JIHK serue mpoHukaer B A€HAPUTHBIC
KJIIETKM 3a CY€T B3aMMOJCHCTBUSA aHTHUTENa C Fc-penentopoM Ha HMX IOBEPXHOCTH, 4YTO
crocobcTByeT paspututo BocnaneHus [60]. Onnako, TLR, pacnosnaronue JJHK, jgokanu3oBams
BHYTpu KieTku. OOpa3oBaHHME KOMIUIEKCOB C AaHTHUTENaMH WU OelKaMu-allapMHUHAMU,
CIIOCOOHBIMU  B3aUMOJICHCTBOBATh C peEIENTOpaMH Ha MOBEPXHOCTU KIETOK, oOJyierdaer

nocrymienue [JHK B knetky.

3) KoMmIutekchbl MOT'YT HAaKAIUTUBATHCS B MOYCYHBIX KIYOOUKax M KaHANIbIAX, POPMHUPYsI
JIOKaNbHBIA BOCTIANUTENBHBIA OTBET C MOCICIYIOUIUM Pa3BUTHEM MOBPEXIeHUs mouek [152].
OTHM, B YACTHOCTH, MO’KHO OOBSICHUTD MPSAMYIO KOPPEISALUI0 MEXKAY KOHIIEHTpAlluel aHTUTEN K

nu-JIHK u crenensro npotennypun [153].

4) DTH xe KOMIUIEKCHI CITIOCOOHBI aKTUBUPOBATH TPOMOOIIUTEL, YTO BIIOCICACTBHU MOXKET
NpUBOIUTH K Tpombo3zaM. WMHTepecHO, 4TO B HcCcleAOBaHMUM AHJIPUAHOBOM C COaBT. ObLIO
MoKa3aHo: KomIuiekchl anTureno-{HK akTuBHpyrOoT TpOoMOOIUTHI 3HAYUTENBHO CHJIbHEE, YeM

aHTHTENA 10 OTAeNIbHOCTH [154].

1.3.2.2. Aymoanmumena K cucmonam

AHTHTEIIa K THCTOHAM TakKe sIBJSAI0TCS BakHBIM MapképoM CKB, xoTs 1ienenanpapieHHO
UX MpaKTUYECKH HUKorAa He onpenensator. Oanako ructonsl H1, H2A, H2B, H3 u H4 Bxoasrt B
«KOKTEWJIb» MHIICHEW TMpU OMpEeICHUN aHTHHYKJICAPHBIX aHTUTEN. AHTHTENA K THCTOHAM
BcTpevarotcs mpu CKB moctaTouHo 9acTo — 1Mo JaHHBIM pa3IMuHbBIX HccieaoBanui, ot 30% 10
40% cnyuaes [155, 156]. Takke, kak OOIIME aHTHHYKJICApHBIC AHTHUTENA WIM aHTHTENA K
nsyuenoyeunoi JIHK, anTuTena K rUCTOHAM acCOLMUPOBAHBI C AKTMBHOCTHIO 3a00JIEBaHUS 110
WHJICKCY HAIMOHALHOU OIIEHKH 0E€30MMaCHOCTH SCTPOTECHOB MIPH BOTYAHKE — UHACKC aKTUBHOCTHU

cucremuoi kpacuoit Bomaanku (SLENA-SLEDALI, ot anri. Safety of Estrogen in Lupus National
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Assessment — Systemic Lupus Erythematosus Disease Activity Index) [156]. ITomumo 3toro,
KOHIOCHTpANud QaQHTUTCI K THUCTOHaAM KOPpPECIHUPYET C meopaleoﬁ, HOTepeﬁ MacCcChl T¢€ia,
reMaTypueid, IpoTeuHypHeH, pa3ButueM Hedponaruu, anemuei u muMdonenuer [156]. Kpome
TOr0, MOBBIICHHAA YaCTOTA BBIABJIICHUSA AHTUTECI K THCTOHAM OTMCYCHA IIPU TAKHUX OCJIOKHCHUAX

CKB, kak neiiponcuxuarpuueckas CKB u Boauanounsiii Hedpur [155].

3HauUMMOCTh aHajM3a Ha aHTUTEJa K THUCTOHAM BO3pPAcCTaeT IIpU JIEKApCTBEHHO-
MHAYLUUPOBAaHHOM cucTeMHOM kpacHO# Bomvanke (M32.0 mo MKB-10). YHukansHOCTh JaHHOM
(GhopMBI 3aKITFOYAETCS B TOM, YTO MPU HEHM KpaiHe peaKo BCcTpeuarotcs anturena k amn-/{HK, Torma
KaK aHTUTEJa K THCTOHAM BBIABIISAIOTCS peryssipHo [157]. [To-BuaumMomy, KOMIUIEKCH aHTHUTEIO-
TUCTOH 00JIaJAI0T TEMH K€ MaTOreHETHYECKUMHU CBOMCTBAMU, YTO U KOMIUIEKCHI aHTuTeno-{HK
(onucaHHbIE BbILIE) UM KoMIUIeKchl aHTUTEN0-HMGB1 (onucannsie nanee). O6pa3oBaHue TaKUX
KOMILJIEKCOB, BEPOSITHO, YCUIIMBAET AJIADMUHHBIE CBOMCTBA F'MCTOHOB; KPOME TOI'O, OHH TaKKe

MOT'YT OTKJIAAbIBATHCA B IMTOYKAX, BbI3bIBAs UX IMOBPCIKICHUC.

1.3.2.3. Aymoanmumena k HMGB1

Hecmotps Ha To, uro HMGBI1 aktuBHO yuactByet B nmarorenese CKB (cm. paznmen 1.2.3),
CYIIECTBYET HE TaK MHOT'O MCCII€ZIOBAHNMN, OCBAIIEHHBIX aHTUTENAM K 3ToMy Oenky. Bo3zmoxHo,
3T0 cBsa3aHo ¢ TeM, 4yro HMGBI He otHocutcs k 1eneBbiM aHtureHam npu CKB,
IpeJICTaBICHHBIM B Ta0nuie 2. M3-3a He10CTaTOYHOT0 KOJIMYEeCTBa pabOT B HACTOAIIEE BPEMS HET
Jla)ke TOYHOIO IOHMMAaHMs, NMOBBINIAETCA JIM KOHLEHTpauus 3tux aHturen npu CKB — kak
yKa3pIBaeTcsi, Hampumep, B uccienoBanun AOmynaxaga ¢ coaBr. [158] — wnm Her, kak
CBHJICTEJIbCTBYIOT IaHHBIC Apyroro uccienoBanus [159]. IIposcHUTh 3TOT BOIpoc Mor Obl MeTa-
aHaJIM3, OJJHAKO Ha JIaHHBII MOMEHT OH OTCYTCTBYeT. TeM He MeHee, B 00OMX YMOMSHYTBIX
UCCIIEIOBAaHUSX OOHApYKMBAETCSI KOPPENSALUSA MEXKy KOHIIEHTpaLUel aHTUTEN U aKTHUBHOCTBIO

3aboneBanus o uuaekcy SELENA-SLEDAI [158, 159].

[To-BuauMoMy, maTosiornyeckas pojib ITHX AHTUTEN 3aKiioyaercs B (OPMHPOBAHUU
KOMIUIEKCOB aHTUreH-antureno ¢ HMGBI. Takue koMmiekchl MOTyT OTKJIAAbIBATHCS B IIOUYKAX,
pUBOJI K oBpexaeHuto opraHos [158]. [Tockonmeky HMGBI1 4acTo nupkynupyer B KOMILIEKCE
¢ AHK, nmpu B3aumopeiicteuu ¢ antu-HMGB1 antutenamu moryt opMupoBaThCsi KOMILIEKCHI,
cocrosmue u3 anturena, HMGB1 u JIHK, a taxke Gosiee cioxHbIe BapHaHThI. Takol KOMILIEKC,
HO-BUAMMOMY, MOKET 00J1a/1aTh MOBBIIIEHHOW IMMYHOT€HHOCTBIO TI0 CPAaBHEHUIO C OT/IEIbHBIMU

ero cocrapisitorumu [160].
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1.3.3. AHTHTEJIa ¢ HeKAHOHMYEeCKUMHU PYHKIMSAMU, B TOM YHCJIe KATAJIUTHYECKHE

AHTHUTEJIAa

AHTHTENa B OpraHW3ME BBIOJHSIOT MHOXXECTBO Pa3sHOOOpa3HbIX (YHKIUH, KOTOpHIC

MOKHO pPasgCjiMTb Ha KAaHOHHYCCKUC KW HCKAHOHUYCCKHUC. Kanonuueckas (l)yHKI_II/ISI AHTUTCII

3aKJIIO4YaCTCA MPEUMYIUICCTBCHHO B (bOpMI/IpOBaHI/II/I KOMIIJICKCa aHTUI'CH-aHTUTEIO-PCUCIITOP C

HOCJ'IG,I[YI-OI_Heﬁ HHHHHaHHGfI HMMYHHOI'O OTB€TA, OJHAKO aHTUTCIIaM CBOMCTBEHHO TaKKe

MHOXCCTBO APYrux aKTHBHOCTEeH. Bce KaHOHMYECKHE M HCEKAaHOHMYECKHE AaKTHBHOCTHU

npencrarieHsl B Tabmune 3. Tabmuia cocraBieHa Ha OcHOBE 0030pHOU paboTel EpmakoBa c

coaBT. [161] u mybmmkammu Dimitrov u Lacroix-Desmazes [162]. TTockonbKy B KOHTEKCTE

uzyuenus CKB ocoOwlif unTepec npeacrapmnstor antutena [gG, nanapie B Tabauie 3 mpuBeACHbI

TOJIBKO JJIA JAHHOI'O U30THIIA.

Ta6auna 3. Kanonndyeckne U HeKaHOHWYEeCKKe QYHKIIMA UMMYHOTTI00yuHOB Kiacca G (19G).

Kanonnueckue pynkunn 1gG

Fab-zasucumoie pynxuuu

Fc-3asucumoie pynkuyuu

ATTIIOTHHAIMS, HEUTpaM3amus H OKCKPEIHs

AHTUT'CHOB

AKTI/IBa]_II/IH CHUCTEMBI KOMIUIEMCHTA

KOHTpOJ'IB pa3H006p asyusds KOMMCHCAJIbHBIX H

MMaTOTCHHBIX MUKPOOPIraHU3MOB

AnTHTENn03aBUCHMAs OUTOTOKCHYHOCTD

AHTUTEN03aBUCUMBIH (HaroIuTos3

Vuactue B MpoHeCCUHIC AaHTUT'CHOB HYT6M

WHTEpHAJIM3aLUH yepe3 FC-penenTopsl

AHTHTEI03aBUCHMAs HUMMYHOMOIYJIALNA

Bausane Ha CCIICKIIMKIO W BBIDKHWBACMOCTH B-
KIIETOK, Pperyjdanus aronTo3a INIasMaTU4YCCKUuX

KJICTOK

Hexanonnueckue ¢pynkuuu 1gG

Fab-3aBucumble ¢pyHKIIN

Fc-3aBucumeble GyHKINT

PaspymeHI/Ie AHTHUT'CHOB noCpeaACTBOM

KaTaJIMTUYECKON aKTUBHOCTH

I/IHFI/I6I/Ip0BaHI/IC TPAHCOUTO3UCA UHCYJIMHA

HpHMaﬂ HWHAaKTUBAllUA TATOTCHOB B OTCYTCTBHUC

3¢ (HEKTOPHBIX KIETOK

AnTHTEN03aBUCHMOE YCUIICHHUEC I/IH(l)GKL[I/II/I
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Kodakropueiit  3ddekr mnpu HelTpanuzanuu

I1aTOr¢HOB

WHnnmanus KJIETOYHBIX CHTHAJIOB IIOCPEACTBOM

pELEeNTOPHON arOHUCTUYECKOW aKTUBHOCTH

KOMHGHC&HI/IH I[C(i)CKTOB BpO)KI[éHHOI‘O
HUMMYHHUTETA 4CPE3 aHTULIUMTOKMHOBYIO U JPYruc

AKTUBHOCTH

3aIIII/ITa TOPMOHOB oT HpOTeOJ’IHTH‘-ICCKOfI

Jerpanalyn

JleTokcukanusi akTUBHBIX (GOpM  KHCIOpoJa

MTOCPEACTBOM OKCHIOPENYKTAa3HOW aKTUBHOCTH

[ITanepoHHast aKTUBHOCTh

Bee (I)yHKLII/II/I pa3acsCHbl HAa [ABC T'pPyHIibl B 3aBUCUMOCTH OT HUX HOPHUHANJICIKHOCTH AHTUICHPACHO3HAKOIIECMY

¢dparmenty (Fab) wnu kpuctammusyromemycs gparmenty (FC).

B xonrtekcte oOcyxknenus natoreHe3a CKB nHamOonee BakHOW M3 HEKAHOHUYECKUX
GYHKUMA aHTUTEN SBISETCS KaTallMTUYeCKass akTUBHOCTh. Ayrtoanturena Kk nu/IHK sBisrorcs
BbIcokocnenuuyabiM Mapképom CKB, mpu s3tom cmocobnocts IgG rugpommsosats JIHK
npoieMoHCTpupoBana 6osiee 35 jer Hasan [163]. Kpome Toro, mokaszano, uto IgG crocoOHBI

THPOJIN30BaTh U JPYTroi BaYKHBIH KOMIOHEHT HYKJICOCOMBI — TUCTOHBI [164].

Karanutnueckue aHTHTENna CBS3BIBAIOT AHTUTEHBI C MEHbIIEH aQPUHHOCTHIO, YeM
KaHOHUYECKHE aHTHUTEeNa, OJHAKO MPU STOM OHHU YCKOPSAIOT Pl OMOXUMHUYECKHX pEeaKiui,
BKJTIOYAs THAPOJIHN3, OKKCiIeHne u apyrue [162, 165]. CrocoOHOCTh K KaTaiu3y OMpeaessieTcs
VHUKAQJIBHOM  CTPYKTypoil — aHTuTeHCBsi3bIBatoiiero (¢parmenta (Fab), dopmupoBanuem
CTPYKTYpHBIX MOTHBOB, CXOJHBIX C (epMeHTamMH (B TOM 4YHCIIEe KaTaTUTUYECKHX TpHan),
KOOpJMHAIIMEH HOHOB METAIIJIOB, YYaCTBYIOIINX B HYKJICO(MUIHLHOM KaTallu3e, a TAKKe IPYTUMH
dbaxTopamu [166, 167, 168]. KaTanutnueckre aHTUTEIa BCTPEUAIOTCS IIPU MHOTHX 3a00JI€BaHUAX,

0 4éM mopoOHO OyAeT U3JIoKeHo B pasznaene 1.3.3.2.

1.3.3.1. Mexanu3smot 006pazosanus KamaiumuueckKux aHmumen

CornacHo nMTEpaTypHBIM JaHHBIM, HW3BECTHO, KaK MHUHUMYM, 4YeThIpe OCHOBHBIX
MeXaHU3Ma reHepallii aHTUTEN ¢ (pepMEeHTaTUBHON aKTUBHOCTBIO (a03uMoOB). I1epBbIilt MexaHu3M
CBSi3aH C BPOXKJIEHHBIMH CBOWMCTBAMHM CaMOW HMMYHHOW CHUCTEMbl M OOYCIIOBJIIEH T'€HaMHU
3aponbimieBoit  guHMM  [169, 170]. B BapuaOenbHBIX JOMEHAX AaHTUTEN, KOIUPYEMbBIX
KOHCEPBAaTHBHBIMHU 3apOJIBIIIEBEIMU T€HAMH, OOHAPYKEHbI HYKJICO(UIbHBIE CAlTHl (Hampumep,

KaTAJIMTUYCCKUC TpUadbl CCPHUHOBBIX npOTea3), CIIOCOOHBIE KaTaJIM3UpOBaTb XHUMHNYCCKUC
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peakmuu [168, 171, 172, 173]. IIporiecc coMaTHUEeCKUX TUIICPMYTAIMi UTPAET B JAHHOM CiIydae
BTOPOCTETNICHHYIO POJIb, a KaTAJIUTHYECKas AaKTHBHOCTH SBIISICTCS PE3YJIbTATOM DBOJIOIHH

UMMYHHOU cuctemsl [174, 175].

Bropoii MexaHW3M OCHOBaH Ha MMMYHH3AllUU CTaOWJIBHBIMH aHAJIOTaMHU TEPEXOIHBIX
COCTOSIHUH XHUMHUYECKuX peakumid [176, 177, 178]. IlockonbKy NPHPOIHBIE IEPEXOIHBIE
COCTOSTHUSI HECTAOWIIBHBI, JJI1 UMMYHU3AIUH UCTIOIB3YIOT UX YCTOWYMBBIC XHMUYECKUE aHATIOTH,
UMUTHUPYIOIIME CTEPEOXHMMHUIO U  pacmpezaesieHue 3apsga. OOpasyromuecss aHTUTENa
KOMIUIEMEHTAPHbI JJAHHOMY TII€PEXOJHOMY COCTOSIHUIO U, CBSI3BIBasICh C CyOCTpaToM,
CTaOMIM3UPYIOT €T0, YTO MPUBOIUT K KaTATMTHUECCKOMY yCKOpeHHio peakiuu [179, 180, 181, 182,

183].

Tperuii MexaHusM — peaKTHBHAs WMMYHHM3alUsi — INPEAINOJaraeT HCIOJIb30BaHHE
BBICOKOPEAKTHBHBIX TalTEHOB, KOTOPHIE KOBAJCHTHO CBS3BIBAIOTCS C HYKJICO(PHILHBIMU
octatkamu B-kiierounoro peuenropa [184, 185, 186]. 310 npuBOIUT K MHIYKIMH aJallTHBHOTO

CO3pPCBAHUsA U O6paSOBaHI/IIO a63HMOB, CIIOCOOHBIX THApPOJIN30BATh CJIOKHBIC O€JIKOBBIE MHUILIEHU

[185, 186].

YeTBEPTHIi MEXaHU3M 0a3UPYETCs HA TEOPUH HUAMOTHIT-aHTHHIHOTHITHYSCKON ceTu Erne
[187]. Ecnu ucXOmHBIM AHTUTEHOM SIBISIETCS (DEPMEHT, TO aHTHTENa BTOPOTO IMOKOJICHHS,
WHIYIIMPOBAaHHBIC MPOTHB BapuaOeIbHON 00JacTH MEPBBIX AHTUTEI, MOTYT HECTH «BHYTPCHHUUN
00pa3» akTUBHOTO IeHTpa (hepMeHTa U, ClIeI0BaTeIbHO, 0071a1aTh KATATUTHYCCKON aKTHBHOCTBIO
[188, 189, 190, 191, 192, 193, 194, 195, 196]. Ananu3 6a3 JaHHBIX MOKA3bIBAET, YTO OKOJIO 7,4%
AQHTHUTE] WMEIOT MOTHBBI KATAJUTHYECKOW TpPHUAJbI, OJHAKO peau3aliis 3TOW aKTUBHOCTHU

YCUIIMBACTCA IIPU MMATOJIOTHYCCKUX COCTOSAHUAX, 0COOEHHO npru ayTOUMMYHHBIX 3a00JIeBaHUSIX

[197, 198, 199].

1.3.3.2. Kamanumuueckue anmumena npu pa3iuyHiX 3a001€8aAHUAX

B Hacrosimee Bpems HakoIuieHa oOmMpHas WHGOpPMALUS O HAIUYUHM KaTAIUTHYECKUX
AQHTHUTEI MPU Pa3IMYHBIX 3a00JIeBaHUSX. BriepBble karanuTudeckas akTHBHOCTH |G demoBeka
pOJIEMOHCTpHUPOBaHa B ucciieaoBanuu Paul ¢ coast. B 1989 roxy [163]. B aToii paboTe nokaszaHo,
yro IgG moneit ¢ actMoit ciocOOHBI THAPOIU30BATh Ba30aKTUBHBIN MHTECTUHATBHBINA TENTH/I.
Cnenyromeit paboroit siBuinace myonukanus Illycrepa ¢ coaBr. 1992 roma [121]. B asrom
MCCJIEI0BAaHUH BIIEpBbBIE MOKa3aHa crmocoOHocTh IgG marmmenToB ¢ CKB (4T0 0cOOEHHO Ba)XKHO B
KOHTEKCTe HacTosmend auccepranuu) ruaponusoBate [IHK. 3a mocmemyromume tpuanars ¢

JIMITHUM JICT MMPOACMOHCTPUPOBAHBI MHOT'OYHCIICHHBIC KATAJIUTUYCCKUC AKTHBHOCTU AHTUTCII
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IIpU pa3uYHbIX 3a00JeBaHusIX. bosbilas yacTh U3BECTHOI Ha CETOAHSIIHUN JeHb HHPOpMAUU

110 JaHHOH TeMe CyMMHUpoBaHa B Tabuiie 4. Tabmuia cocTaBiieHa Ha OCHOBE 0030pa Zhao ¢ coasT.

[200] ¢ momomHeHNsIME U3 IPYTUX UCTOYHHUKOB.

Tabéaunma 4. HexkoTopble M3 M3BECTHBIX Ha JAHHBIA MOMEHT KaTaJIUTUYECKUX AKTUBHOCTEH

AHTUTCII IIPU PA3JIMIHBIX COCTOAHUAX.

Cocrosinue Tumn anTuTeN AKTHBHOCTb

BponxuanpHast actma 19G I'uaponns  Ba30aKTUBHOTO  WHTECTUHAIBLHOTO
nentuia [163]

310pOBBIC JIFOIU IgG [Tepoxcunazuas u OKCHUJIOpETyKTa3Hast
aktuBHOCTH [201]

3110pOBBIC JTHOIH [o]€ I'maponus 6enka Tc24 Trypanosoma cruzi [202]

3noposekie sioau (rpyaHoe | SIQA Pubonykieasnas aktuBHOCTD [203]

MOJIOKO)

3nopossie moau (rpynxoe | 1gG I'ucToHrUApONIM3YoMias akTHBHOCTS [204]

MOJIOKO)

3noposeie soau (rpyanaoe | 1gG I'uaponus ocHoBHOTO Oeska muenrna [204]

MOJIOKO)

CKB [o]€ I'mapomus JTHK [121]

CKB 19G I'mapomusz PHK [205]

CKB [o]€ Cuanuiasonono0Hast akTHBHOCTE [206]

CKB 19G I'maponus  mponuH-(eHuIanaHuH-apTuHUH- 7 -
amuHO-4-MeTuiikymapuHa [207]

CKB 19G TpuncuHononoOHas aktuBHOCTH [208]

Heiiponcuxuatpuueckas | 1gG I'maponus JTHK [123]

CKB

PC 19G I'mapomus THK [209]

PC IgM Amwtonutrueckas akTuBHOCTb [210]

PC 19G I'ucToH-rHapOIM3YIONIas aKTUBHOCTH [211]

PC 19G I'maposus ocHoBHOTO Oenka muennHa [211]

MHoOXecTBEeHHas 19G Cuanuna3zornono0Has akTUBHOCTD [206]

MHeIoMa

MHoecTBeHHasT benoxk benc- | Pacmienenne xpomosum TRY [212]

Muesoma (Moya) JlxoHca

[uzodpenns IgG I'uaponns IHK [122]
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Tupeounut XanmmmMoTo AHTHTENA K | ['maponus tupeornoOynuna [213]
THUPEOTIIOOYIINHY

JInmponpomudeparususie | 19G I'maponus THK [214]

3a00JieBaHUA

I'enatur B IgG I'maposms PHK [205]

Maxkporino0yanHeMus IgM (Yvo) [TpoTeonurnyeckas akTHBHOCTH [215]

Bansaencrpéma

ITprobperennas IgG I'uaponus FVIII [216]

reMoQuIIus

Wudexmnus 19G (ot | I'upponus BHEKJIETOYHOTO ¢ubpuHOTEH-

Staphylococcus aureus 3I0POBBIX cBs3bpIBarolero Oenka St. aureus [217]
JOJ1eH)

[epBuunas Antutena  0e3 | ['maposus ocHOBHOrO Oenka muennHa [218]

OTKPBITOYTOJIbHASI pasznelieHus  Ha

riaykoma THUIIBI

CKB — cucremHas kpactast Bonuanka; PC — paccestHHBIN cKiepo3

Cnoco6nocts IgG nmanuentoB ¢ CKB ruaponusosars JJHK u3Bectna yxe 6onee 30 ner,
OJIHAKO J0 CUX IOpP OCTAETCS HEBBISICHEHHBIM CaMblii MPUHLMINAIBHBIA BOMPOC: 3TU aHTHUTENA
UTPAIOT TOJOKUTENBHYIO WIN OTpuLarenabHyro pois? B 2001 roxy nmpoBeneHo uccienoBaHue
CyukoBa ¢ coaBT. [219] B KOTOpOM HpeaNPUHUMANIACH MOMBITKA OLUCHUTH KIMHHYECKYIO
3Haunmocth JIHK-rugponusyromux antuten npu CKB. B sToit cratbe mocTynupyercs, 4To
KaTaJUTHUYECKUE aHTUTENa UTparoT BakHYI0 poib npu CKB, a uX akTUBHOCTH MOJIOKUTEIBHO

acCcouupoBaHa C TAXKECThIO 3a00JIeBaHUs.

Karanutnueckas akTUBHOCTb aHTUTEN HCCIENOBANach HE TOJBKO Y NAIMEHTOB C
pa3IMYHbIMM 3a00J€BaHUSIMH M 370POBBIX JIOHOPOB, HO M Ha Pa3HOOOPa3HBIX KUBOTHBIX
mogensax. Y mbimeld muauu C57Bl/6 nponemonctpupoBana JIHK-ruaponusyromas akTHBHOCTb
IgG [220]. B wacTHOCTH, MOKa3aHO, YTO y MBIIIEH C IKCHEPUMEHTAJIbHBIM ayTOMMMYHHBIM
sHIIE(DATTOMUETUTOM (MOJIETh PaCCESHHOTO CKiepo3a) IgG cmocoOHBI THIPOIN30BaTh THCTOHBI

[164] u muxkpoPHK [221].
1.3.3.4. Buoxumuueckue ceoncmea Kamaiumuuyeckux anmumen

Karamutuueckne aHTUTEIa MNpEaACTaBIAKOT coboit I/IMMYHOFJ'IO6yJII/IHBI Pa3JIMIHBIX
KJI1aCCOB, CIIOCOOHBIE HE TOJBKO CHGLII/I(l)I/I‘-IeCKI/I CBA3bIBATh aHTHUT'CH, HO U HeﬁCTBOBaTL HOI[06H0

depmentam [161, 222]. Ux ¢yHaameHTanbHOe OHOXMMHYECKOE CBOMCTBO OCHOBAaHO Ha
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CIIOCOOHOCTH CTAaOUIIM3UPOBATH MEPEXOAHOE COCTOSIHUE XUMUYECKOW peaklliy, YTO COrIacyeTcst
¢ mnoctyiaroM [lonauHra o KOMIUIEMEHTapHOCTH AaKTUBHOIO IIeHTpa (epMeHTa CTPYKType

HIEPEXOTHOTO COCTOSIHUS, @ HE UCXOIHOTO cyOcTpara [222].

Kunernueckue mnapamerpsl a03UMOB XapaKTEPU3YIOTCS YMEPEHHOW KaTaJuTUYECKON
>hdeKkTuBHOCTBIO. AO3MMBI  yckopsroT peakumu B 10-10° pa3 mo cpaBHeHHIO ¢
HEKATATUTHYECKUMHU TIPOIECCAMU, OJHAKO MX AKTUBHOCTh, KaK MPAaBWIO, YCTYMAeT TaKOBOM
NpUpOIHBIX (GepMeHTOB [222]. AdpuHHOCTH CBS3BIBAaHHSA CyOCTpaTta BapbHpPYeT B LIMPOKUX
npeaenax: KoHCTaHThl auccormanuu (Kp) Haxomarcs B auamasoHe 10°-10% M, wuro
COOTBETCTBYET HH3KOMY M cpemHeMy cpoactBy [223]. Tem He MeHee, OMHMCaHBI MPUMEPHI
BBICOKOCIIEITU(UIHOTO y3HABAHUS, HAIPUMED, TIPHU THAPOIIU3E TUPEOTIo0yuHa ab3uMaMu Mpu

TUpeouanTe Xamumorto 3Hadenue Ky gocturano 39 uM [224].

lgG-anTuTena nauuentoB ¢ CKB nemonctpuposanu JJHK-runponmsyromnyo akTHBHOCTh
B otHomeHuu miasmuaHoi JJHK pUC19 co 3nauenusmu Km B auanasone 4,34-9,2x107° M u
BenurHaMH Keat o1 14 10 40 mun L. Tlpu ruaponuse onuronykieoruaa d(pA)io 9TH HokasaTeu
cocraBnsn: Ky=1,5x10"7 M u Kear=0,2 mun!' [225]. XapakrepHo, uto IgM-antuTena obnananm
Oosiee BBICOKOM KaTaJIMTUYECKOW aKTUBHOCTHIO IO cpaBHeHMIO ¢ IgG. DTo moarBepkraeTcs
nauuaeiMu Tipu CKB (00HapyxeHo Gosiee Bbicokoe 3HaueHue Keat 11 [gM B peakiuu rugponmsa
PHK-cyOGcTtpaToB) M INpH paccessHHOM CKJepo3e, I/I€ aMWIOIMTHYecKas akTUBHOCTh [gM
chiBopoTkH pocturamu 1,4-4,6x10% mun!, Torma kak as IgG snauenue Keacoctaumo 1,7x103
muH | [226]. Takum 06pa3oM, KaTaIUTHYECKHE aHTHTENa yalle BCero MeHee >(P(MEKTUBHO

KaTAJIM3UPYIOT PEAKIIMH 110 CPABHEHHUIO C KJIACCUYECKUMU (DEpMEHTaMH.

CTpyKTypHOI OCHOBOM KaTamTUTHYECKONH aKTUBHOCTH SIBIISIETCS HAIMYKE B BApUAOETBHBIX
JIOMEHAX aHTUTEJ aMHUHOKHCIOTHBIX MOTHBOB, TOMOJIOTHYHBIX aKTUBHBIM IIEHTPaM (DEpMEHTOB.
Kommbrorepnsiii ananu3 1602 KpUCTAITHYECKUX CTPYKTYP aHTUTEN MOKa3all, 9To OKoio 7% u3
HUX COJIep>KaT MOTHBBI KIACCUYECKOM TpHUaIbl CEpUHOBOTO THMA (CEpHH, TUCTUIUH U acrapTrar)
[162]. BaxkHO OTMETHTH, YTO OCTaTKH, (HOPMUPYIOIINE KATATUTHYSCKHH IEHTP, MOTYT
JIOKaJIM30BaThCsl HE TOJBKO B THUIEPBAapHAOEIbHBIX pPETrHOHAX, HO W B KAapKAaCHBIX ydacTKax
BapraOEIbHBIX IOMEHOB, YTO PACIIUPSET MOTEHIIMATIBHBIN pernepTyap KaTaJuTHYECKUX CAUTOB
[161]. baaromaps 5TOMy, KaTaTUTHYECKIE aHTUTENA CIIOCOOHBI KaTaIM3UPOBATh IIIMPOKUI CIIEKTP

KaTaJIMTUYECKUX aKTUBHOCTEH (Oonee 20 peakiuii onrcaHo B HacTosiee Bpems) [162].
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1.3.3.4. Buonozuueckasn ponv kamanumuueckux anmumen npu CKB

Kak crnenyer u3 mpenplaymiero paszena, B HACTOALLEE BPEMsl HW3BECTHO MHOXKECTBO
KaTAJIMTUYECKUX AaKTUBHOCTEH, cBoWcTBeHHBbIX aHtutenam npu CKB. Opnako ux posib B
natorenese 3a0oseBaHusi octaércs HescHoW. Ilatomormueckass ponbs antu-J{HK antuten Bo
MHOTOM CBOJUTCSI K HX CHOCOOHOCTH oOpa3oBbiBaTh KoMiuiekchl ¢ JIHK, sto moapoOno
pazobpano B pasmene 1.3.2.1. DTM MaTOJOTHYECKUE MEXaHU3MBI, OOYCIOBJICHHBIC
dopmupoBanuem komiuiekca antuteno-{HK, HeBO3MOKHBI B Cilyuae KaTaIUTUYECKUX aHTUTEL,
nockoNibKy oHu BocnipuHuMaroT JJHK kak cyOctpar s pacumiernienus. B taHHOM ciiydae MOKHO
JOIYCTUTh OOpaTHOE: KaTalluTUYECKHe aHTHTEJa UTPAIOT MOJOXKHUTEIbHYIO POJib, TaK Kak, BO-
MEPBbIX, YHUUTOKAOT UMMYHOT€HHBIE ayTOAHTUT€HbI; BO-BTOPBIX, KOHKYPHUPYIOT 32 CBSI3bIBAHUE
C ayTOAHTUTEHAMH C OOBIYHBIMH AHTHTEJIAMH, MPEMATCTBYS TEM CaMbIM (OPMHUPOBAHUIO

aTOJIOrH4YC€CKNX KOMIIJIICKCOB.

[Tomumo 3TOro, CymecTBylOT M JApyrue MaToJIOrMYeCKHe MEXaHU3Mbl JIeHCTBUS
ayroantuten npu CKB, 11 KOTOPBIX pOjb KaTaIUTUYECKUX AHTUTEN YK€ HE CTOJb OYEBHHA.
Bo-miepBhIX, aHTHTENa MOTYT HAHOCHTH TNPSMOW IIMTOTOKCHYECKUH YpPOH KJIETKaM 3a CYET
CBSI3BIBAHHMSA C MOBEPXHOCTHBIMH pELENTOpaMU C (OPMHPOBAHHEM KIACCHUECKOTO OTBETA,
o0pa3oBaHUEM MEMOpPaHOATAKYIOIIEro KOMIUIEKCA C MOCIEAYIOIUM JIM3HCOM KIETKH, JHO0
OIOCPEIOBaTh JIM3UC KIETKH JUIA ECTeCTBEHHBIX KWUIiepoB [227]. Bo-BTopeiX, aHTHTENa
crnocoOHbl MpoHMKaTh BHYTph siapa npu CKB, ¢parmentuposars JIHK u ycunuBaTh uinu
0CITabJIATh MPOAMONTOTHYECKYIO CHTHAIH3anuio [228]. UTo MOKET CBUICTEIHCTBOBATH B MOJIB3Y

TOI0, YTO KaTAIUTUICCKHUEC aHTUTECJIA HC HECYT HO,[[O6HOI>1 OIacHOCTH?

Cy1ecTByeT BEpOSITHOCTD, YTO KaTAIUTUYECKUE AHTUTENA JOBOJIBHO IUIOXO CBSA3BIBAIOTCS
¢ Fc-ramma-penientopaMu Ha MOBEPXHOCTH KJIETOK. JTO CBSI3aHO C TEM, YTO CaMYIO BBICOKYIO
akTHBHOCTS 10 ruaponu3y JJHK mposisiser uzorun IgG4 [229]. [Tpu 3TOM H3BECTHO, YTO JAHHBIN
U30TUIl cabo B3auMojneicTByeT ¢ Fe-penentopaMu M HE 3amycKaeT KJIACCHYECKUH MYTh
aktuBalMu komruieMeHTta. Kpome toro, IgG4 mo Oomnbiiell 9yacTé paccMaTpuBarOTCs Kak
npotuBoBocnanutenbibie aHtutena [230]. Ayroanturena k auJIHK, HampoTuB, 0OBIYHO
oTHOCcsATCS K n3otuny IgG1, KoTopslil ciocoOeH 3amycKkaTh BRIpa)KEHHbIN HIMMYHHBIN OTBET Uepe3

Fc-peneniropsr [231].

EcrecTBeHHBIE aHTHUTEIA OpeaACTaBJIAIOT co0oif OTACIIbHYIO MONYJIALUIO, 3HAYUTCIBHO
OTJIMYAarOIIyrocsa OT OCHOBHOIf MaccChl I/IMMyHOI‘JIOGyJII/IHOB. BO-HepBLIX, OTH AHTHUTC]IA
CBA3BIBAIOTCA C aHTUI'CHAMH, HCCYIIITMMU KOHCCPBATUBHEBIC ITIAaTTCPHEIL. BO'BTOPBIX, OHH ABJIAKOTCA

HU3K0ah(GUHHBIMH, B OTJIMYHUE OT OOJBITMHCTBA aHTUTEN, KITFOYeBas OCOOCHHOCTh KOTOPBIX —
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BbICOKast ap(UHHOCTh. B-TpeThbuX, OHM MPUCYTCTBYIOT B KPOBH YEJIOBEKA MOCTOSHHO B TOM HJIU
MHOM KOJINYECTBE, a HE MOSIBIISIOTCS JIUIIb B OTBET Ha NATOT€HHYIO UHBA3UIO WM ayTOUMMYHHBIE
MPOIECChl.  B-4eTBEPTHIX, MO-BUAMMOMY, OJTH aHTUTENA TMPOAYIUPYIOTCS  OCOOBIMU
cyonomymsimusiMi - KJIeTok: Bla-kinerkamu u B-klieTkaMu MapruHaabHOW 30HBI, TOT/Aa Kak
OCHOBHOM Iyl KJIACCHUYECKUX aHTUTEN NPOAYLUHUPYETCS IUIA3MAaTUYECKUMH  KJIETKaMHU,

nuddepenimpoBaBmumucs u3 B2-kimetok [232].

Ha ocHOBaHMM H37OXEHHBIX BBINIE JAHHBIX MOKHO HPEAJIOXKHUTb, XOTS M KOCBEHHO
apryMEHTHPOBAHHYIO, IPUHAIICKHOCTh KAaTAIUTHYECKUX AHTUTENl K €CTECTBEHHBIM aHTHUTEIaM.
B mome3y 3TOro CBHAETENBCTBYET TO, YTO KaTaIWTHYSCKHE AaHTUTENAa TaKkKe O00JagaroT
CIIOCOOHOCTBIO  THJPOJIM30BATh  pa3JIMYHBIE  KOHCEPBATUBHBIC  MOJICKYNBI,  SBIISIOTCS
HU3KOAQ(PUHHBIMA M BCTPEUAIOTCS AaXke y 3A0poBbIX Jroaed (cMm. Tabmuiy 3). OmHako cBs3b
MEXy KaTAINTHYECKUMHU aHTUTEIAMH W €CTECTBEHHBIMH aHTHTEJIAMU IO CHX TOp HUKaK He
HOATBEpIK/AeHa. BCE 3TO MPUBOIUT K 3aKIIIOYESHUIO, YTO KaTAJTUTUIECKUE aHTUTEIa MOTYT KpaliHe
cnabo B3aMMOJCHCTBOBATh CO CTPYKTYPHO O(OPMIICHHBIMH MOJICKYJSIPHBIMH KOMILIEKCAMH,
TaKUMU KaK HYKJICOCOMBI, B CHITY CBOEW HHU3KOH ad()MHHOCTH, U CITIOCOOHBI B3aNMOCHCTBOBATH
JHIIb C MOJIGKYJIaMH, HENOCPEICTBEHHO MOCTYIHBIMH JUIS 3TOTO, JIMIIEHHBIMU 3allUThl U

HaxXoJAIHUMHUCA BO BHCKIICTOYHOM ITPOCTPAHCTBC.

AHanus NpuBEICHHBIX JaHHBIX O CBOMCTBAaX KaTanUTHUeCKUX AT MO3BOJISAET yTBEPKAATh,
YTO KaTAIUTUYECKUE aHTUTENA, I0-BUAUMOMY, UTPAIOT POJIb YHUBEPCAIBHBIX «YUCTUIIBIIUKOB)
KJIETOYHOTO MYyCOpa KakK Y 3/10POBbIX JIFO/IEH, TaK U TP PA3IUYHBIX TATOJIOTUYECKUX COCTOSIHUSIX,
Bkimtoyags CKB. IloBeimenune katanutudeckoil aktuBHoctd npu CKB  (mampumep, /JIHK-
THJIPOJIM3YIONIEH) SIBIsIeTCS, BEPOATHO, KOMIIEHCATOPHON peakiiel Ha yBeIWYeHne KOJIMYecTBa
IPOJYKTOB KJIETOUHOM rHbenu v He Urpaer mpsMoi posiv B matoreHese 3adosieBaHus. Tem He

MeHee, B JaHHOH 00J1acTH OCTAETCS ellé MHOIO HESICHOTO.

1.4. Mpimunsie mogean CKB

Hexortopsle rumoressl, mnpeacrapisitonue uHTepec s uccienosatenein  CKB,
HEBO3MO)XKHO H3YUHUTh HCKIIOUUTEIIBHO Ha MAalMEeHTaX. OTO CBA3aHO, BO-IIEPBBIX, C
WHAVBUAYAJIIbHBIM HMMMYHHBIM OIBITOM KaXIOTO THAalMeHTa, 4YTO BHOCUT IOIPEUIHOCTh B
pe3ynbTaThl; BO-BTOPBIX, C BIMsSHUEM IpoBoaumon Ttepanuu. [lamumentsl ¢ CKB momywaror
JIeYeHUE IIMPOKUM CIEKTPOM IIpernapaTroB, BO3ACUCTBYIOUIMX Ha HMMYHHYIO CHCTEMY:
THJIPOKCUXJIOPOXMHOM (M3HAYalbHO pa3pabOTaHHBIM KakK MPOTUBOMAISIPUHHOE CPENCTBO, HO
3apeKOMEHJOBaBIIMM ce0si B kauectBe OazoBoil Teparmuu npu CKB), rmokoxkopTukoungamu

(IpeAHU30I0H, METUIIIPETHU30JIOH ), OMOJIOTHYECKUMU TIpenapaTtamMu (6emumymal, puTyKcuMao
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u 1p.). B-TpeTbux, CynecTByIoT 3THYECKUE OTpaHHYEHUS, KOTOPBIE HE MO3BOJISIOT IPOBOIUTDH PSIIT

I/ICCJ'IC,I[OBaHI/Iﬁ Ha ImanucHTax.

B cBsI3u ¢ 3TUM HEKOTOpBIE SKCIIEPUMEHTHI BO3MOXHO MPOBOJIUTH TOJIBKO HA YKUBOTHBIX
Mojensix. Ha qaHHbIE MOMEHT CaMbIMHU IIMPOKO MCIOJIb3YEMbIMH KMBOTHBIMU MozeinsiMu CKB
SBJISIFOTCS  JIBE€ MBIIIMHBIE MOJENW: TyMaHu3WpoBaHHas wmoxaenb MRL/lpr u mnpucrasn-
uHypoBanHas Monenb [233]. Kaxnas u3 aTux mMoneneit 00saaeT CBOMMHU MPEUMYILECTBAMHE

U HEJJOCTaTKaMH, 0 4Y€M Oy/IeT CKa3aHO HIIKE.

1.4.1. MRL/lpr

MRLU/Ipr siBnsieTcss oxHoM M3 Hambosiee U3ydeHHBIX CrOHTaHHBIX Mmojeneir CKB [234].
OCHOBO¥1 3TO# MOJIETIH CITYXKHT 1eeKT B reHe Fas, mpuBoasmmii K tucperyisiniu B-kiaetouHoro
3BeHa MMMyHHTeTa [235]. DT MbImmM ObicTpo pa3BuBaiOT 3aboneBanue, cxomHoe ¢ CKB, c
IIOPAKEHUEM MHOKECTBA OPraHOB, BKIIIOYasl TOJIOBHOW MO3T. KpoMe TOro, B KpOBU 3TUX MbIIIEH
HPUCYTCTBYIOT Takue cepoiorndyeckue mapképsl CKB, xak antu-an/IHK antutena u antu-Sm

anturena [234].

K OCHOBHBIM IIpeMMyIIECTBAM JAaHHON MOJEIN MOKHO OTHECTH CJIEIYIOLIEe:

1) o6ombmoe cxoactso ¢ CKB uenoBeka;
2) pa3zHoOOpa3ue KIMHUYECKUX MPOSIBICHUH 3a00JICBaHUs,
3) Mozens cunTaercs Oosee MPUMEHUMO 1J1s TecTupoBanus Tepanuu [233];

4) wHa stoii Momenu oObiuHO mccnenytor nmopaxkenus [[HC, BoizBannbie CKB-1momgo0HBIM

cocrosiaureM [234, 235].

OILHaKO MOJCIb HE JIMIICHA U HEJJOCTATKOB:

1) cosmanue W TOJIEpP)KaHHE MOJEIH SBISCTCS TPYAOEMKOM 3amadeil, 4TO yBEIMYHBACT
CTOUMOCTbH JTA0OPATOPHBIX JKUBOTHBIX;

2) SKCIepUMEHTabHAas paboTa ¢ TAKUMH XUBOTHBIMU MOKET 3aHUMATh MHOTO BPEMEHH, ITPH
ATOM OTKJIMK Yy HEKOTOPBIX MBIIIEH MOXXET OBITh HEOJHOPOJHBIM H3-32 TEHETHYECKUX
(GakTOpOB, YTO HAKIAABIBACT PsJ OTPAHUYEHUN TPU HCCIEAOBAHUSAX HA HEOOJBIINX
rpymnmnax;

3) wucnonb30BaHWE TYMaHU3WPOBAHHBIX MOJICICH CONMPSDKEHO C OOJBIIMM KOJIMYECTBOM

STHYECKUX BOMpocoB [233].
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1.4.2. IlpucTaH-uHIyUMPOBAHHAS MO/1e/Ib

[Ipucran-uHaynupoBaHHass MOJI€Ib OCHOBAaHA HAa HWHTPANEPUTOHEATBbHONM WHBEKIUU
Mbliam 2,6,10,14-Tetpameriiinentaiekada (npucrana). Ha MosekyisspHOM ypOBHE MPHUCTaH
JEICTBYeT KaK MOUIHBIA aIbIOBAaHT, KOTOPBIM, MO /0 KOHIIA HE BBIICHEHHOMY MEXaHU3MY,
MOTEHIMPYET CUTHAIbHBIM 1yt TLR7-MyDS88, 4to, B CBOWO ouepellb, NPUBOAUT K
runepnpoaykuuu IFN-I He3penbiMu MOHOLIMTaMU. DTO HAPYIIAET UMMYHHYIO TOJICPAHTHOCTDH U
3arycKaeT Kackaja coObITHid, MpuBOAmUX K pa3BuTHio CKB-mogoOHOTO COCTOSHUS Y MBIIIEH
[236]. [TpumeuatensHO, uro myTh TLR7-MyD88 siBnsiercsi He3aMEHUMBIM JIJIsl TaHHON MOJICIIH,
MOCKOJIBKY MbIHK ¢ AehunuroM kak TLR7, tak m MyD88 ne nposBisnu CKB-mogobHoro

COCTOSIHHUSA TI0CJI€ HHBEKIIUHU MpHrcTana [236].

Kak u reneTnaeckas MOZCIIb, IPUCTAH-UHAYIHUPOBAHHAA 06JIaI[a€T KaK NpCuMyimecCTBaMu,

TaK 1 HCAOCTaTKaMU.

IIpeumyiecTBa JaHHOM MOJeJIN:

1) Mojenp JErko BOCIPOU3BOJAMMA B Ja0OPATOPHBIX YCIOBUSIX M CTOJb JKE JIETKO
MO/ /IEPKUBACTCS,

2) passutre CKB-110100HOT0 COCTOSIHUSI XOPOIIIO MTPOTHO3UPYETCST M BOCIIPOU3BOIUTCS;

3) mpHCTaH BHICTYIACT B KAYECTBE TPUITEPA AyTOMMMYHHOT'O OTBETA, YTO MO3BOJISIET H3y4aTh

Ha JaHHOU MOJEIIN AYTOAHTUTEIIA, a4 TAKIKE IIOBPCIKACHUEC ITOYUCK.

HenocraTku moaenan:

1) mpucran crmocobcTByeT QopmupoBanuio He croabko CKB-momobHOro cocrosHus,
CKOJIbKO Habopa otaenbHbiX CKB-1I0100HBIX CUMIITOMOB, YTO 3aTPYyIHSET MPOBEJCHUE
KOMILJICKCHBIX MCCJICIOBAaHNN Ha TAHHON MOJICIIH,

2) SBISASCH TOKCHUYECKHMM areHTOM, TMPUCTaH HHIYIUPYET ayTOMMMYHHYIO PEaKIHo,
KOTOpasi, XOTS U BO MHOTOM CXOJ/IHa ¢ TakoBoi y nanueHtoB ¢ CKB, Bc€ ke oTnuuaercs
OT HeE;

3) OTCyTCTBHE T€HETHUYCCKMX M3MEHEHHH Y TaKMX MBIIIEH OrpaHMYUBACT BO3MOXHOCTh HX
accoruanuu ¢ nanueaTamu ¢ CKB;

4) y TpUCTaH-UHAYIUPOBAHHBIX MBIICH MaHU(ecTalus 3a00JIeBaHUsl dYalle BCETo

MPOUCXOOUT YEPE3 MOBPEIKACHUEC MMOYCK, TOrJa KaK y JIIOJIeH ATO H36J'IIOJIaGTC$I HE BCErjaa

[233].



50

B Hacroseii paboTte ncnosib30Bagach NpUCTaH-UHAYIIUPOBAHHAS MOJIENb, TOCKOJIBKY OHA
o0yasaeT psSAOM KIIOUEBBIX KAa4yeCTB: MPOTHO3UPYEMOCTHIO, BBHIPAKEHHBIM ayTOAHTHUTEIbHBIM
OTBETOM, IPOCTOTOM M SKOHOMUYHOCTBIO CO3JaHUS W TOJJICPKAHMS, a TaKKe HIMPOKOU
pacmpocTpaHEHHOCTHIO B MUPOBO#i TuTepatype. bonee moapoOHO qaHHas MOAEs OyAeT onmrcaHa

B pas3aciic ((MaTepI/IaJ'II)I U MCTOABI».

1.5. 3akr04yeHue mo 0030py JUTEPATYPHI

CucreMHasi KpacHasl BOJYaHKa IPEACTaBIsET cO00 MHOroakTOpHOE ayTOMMMYHHOE
3a00sieBaHMEe, B TIIaTOT€HE3€ KOTOPOIO MEPeIUIeTalOTCsl T'€HETUYECKUE, SIHUIE€HETHYECKUE,
TOPMOHaJIbHBIE M cpenoBbie (akTopbl. KirodeByro poib B pa3BUTHH 3a00JE€BaHUS HUIPaeT
HapyIICHUE TOJEPAHTHOCTH K COOCTBEHHBIM HYKJIEHHOBBIM KHCJIOTaM M aCCOLMHPOBAHHBIM C
HUMHU OelikaMm, 4YTO MPHUBOJUT K TUIEPHPOAYKUUHM uHTepdepoHa | Tuma, akTUBaluMU Kak
BPOXKIEHHOTO, TaK M aJalTHBHOIO MMMYHUTETa M (OPMHUPOBAHHMIO IIMPOKOTO perepryapa

ayTOAHTUTEIL.

Oco0oe MecTo cpe MOJIEKYJ, YYaCTBYIOUIUX B MHUIMAIMHU U MOAJCPKAaHUU BOCHAJICHUS MPU
CKB, 3anumarot aniapmunbl — BHeksetouHas [|HK, rucronsr u 6enoxk HMGBI1. Ot monekymsl,
BBICBOOOJKJAIOIIMECS] ~ MPU  KJIETOYHOM  rubenud, HE  TOJBKO  camMH  00JlajaroT
UMMYHOCTUMYJIUPYIOILIEH aKTUBHOCTBIO, HO M, 00pa3yst KOMIUIEKCHI APYT € JPYTroM, IPHOOpETaroT
MOBBIIEHHYIO CTA0MIBHOCTh U HIMMYHOT€HHOCTh. MEeXaHU3MBI PAaCTIO3HABAHUS ATHX KOMITJIEKCOB
(uepez TLR, RAGE wu gpyrue pemnenTtopbl), UX HAaKOIUIEHHE B TKaHAX M CIOCOOHOCTh
UHAYLUUpPOBaTh 00pa3oBaHME AayTOAHTUTE] pPACCMAaTPUBAIOTCS KaK IIEHTpPalbHbIE 3BEHBS

naroreueza CKB.

BricokocnenuduanpiM MapkEpoM 3a00IeBaHUsI ABIAIOTCS aHTUTENA K AByrienodeunoit JIHK. Otu
ayroanturtena, obOpaszys kommuiekchl ¢ JIHK, He Tonpko «GammmaroT» €€ OT Aerpaganuu
HyKJIea3aMH, HO M O0OJeryaroT e€ MpPOHUKHOBEHHE B KJIETKH, AKTUBHPYIOT TPOMOOIUTHI U
OTKJIAJIBIBAIOTCS B MOYEUHBIX KIyOOUYKax, COCOOCTBYsS pa3Butuio Hedputa. [laTomornyeckuit
MOTEHITMA JTUX AaHTHTEN BO MHOTOM OIPEACNSIETCS MX CIOCOOHOCTBIO K (DOPMUPOBAHUIO

HMMYHHBIX KOMIIJICKCOB X BOBJICUCHUTIO FC-peHeHTOpHLIX MCXaHU3MOB.

Oco0blit nHTEpEC MpeAcTaBiIsgeT (PEeHOMEH KaTaJUTUYECKHX aHTHUTElN, Takke OOHapyXHBaeMbIX
npu CKB. B otiinumne oT KJ1aCCUYECKUX ayTOAHTUTEN, OHM HE MPOCTO CBS3BIBAIOT CBOM MHUILEHHU,
a rugponusytot ux, Bkmovas JIHK u rucronsl. Takum 0O6pa3om, aBa Imysna aHTUTEN K OJHUM B TEM

JKC HYKJICHHOBBIM KHCJIOTAM — «OOBIUHBIE» W KaTaJIUTHYESCKUE — MOTI'YT OKa3bIBaThb
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POTHBONOJIOXKHBIE APQPEKTH: OMHMU 3aKPEIUISIFOT W YCHIMBAIOT TATOTEHHBIH MOTEHIHAI
BHexsetouno JIHK, npyrme — e€ paspywaror. Ilpupoma »3TOro mnapamokcanbHOIO
COCYILIECTBOBAHMsI, COOTHOLIEHWE OTHUX [JBYX IYJIOB aHTUTE]I IIPU pPa3HOW AaKTUBHOCTHU
3a00JeBaHUsT U WX UHTErpatuBHas posb B nartoreHese CKB ocraroTcs Manou3ydeHHBIMU.
HecmoTpst Ha TO, 4TO IpUCyTCTBUE KaTanuTHueckux antutel npu CKB n3BecTHO yxe Ooiee Tpéx
NECATUIICTUH, UX OMOJIOrHYecKasi POJb — MATOreHETHYECKAs HITH, HATIPOTUB, KOMIIEHCATOPHAS U

3alUTHAs: — OCTAETCS MIPEIMETOM JUCKYCCUI.

Takum 00pa3zom, MOHUMaHKE MOJICKYJISIPHBIX MEXaHU3MOB, JISKAIIMX B OCHOBE B3aMMOJICHCTBUS
QIAPMHUHOB, ayTOAHTHTEN (KaK KJIACCHYECKUX, TaK M KATATUTHYECKUX) U KIETOK UMMYHHOUH
cuctembl ipu CKB, He TOJIBKO TMpUOJIMKACT HAC K MOHUMAHHWIO (YHIAMCHTAIBHBIX MPUYUH
3a00JIeBaHUsI, HO W OTKPHIBACT HOBBIC MHUIICHU [UISI TEPANCBTUYECKOIO BMEIIATEIIbCTBA.
JlanpHeHImMe ucCciIeIoBaHus B 3TOM 00J1aCTH HEOOXOAMMBI JIJIsl pa3paboTku Oosee 3¢ HeKTUBHBIX

H IICPCOHATIU3NPOBAHHLBIX ITOAXOA0B K JICHCHUIO ITAIIMCHTOB C CKB.
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2. MATEPHUAJIBI U METO/IbI

2.1. [TanueHTHI, JA00PATOPHBIE KMBOTHBIE M OHOJIOTHYECKHI MaTepuaJl

2.1.1. IlauneHTHI U 310POBbIE TOHOPbBI

HaGop mnammeHToB ¢ peBMaTHYeCKHMMH 3a00JjeBaHUSMHU mpoBoawics Ha Oaze HUU
bynmameHTabHON U KuHIYecKor nMmmyHostorun (HUM®KN) CO PAH, HoBocubupck, Poccusi.
JlnarHocTUpOBaHUE IIATOJIOTUM W KIMHHAYECKAs XapaKTepu3alus IalUEeHTOB IPOBOAMIIACH
aKKpEIUTOBAaHHBIMUA  BpadyaMHu-peBMarojioramMmu. KpuTepuum  BKIIOYEHUS  IAIMEHTOB B
UCCIIEIOBAaHUE OBLIM CIEAYIOUIMMH: Haduuue WHGOPMUPOBAHHOTO COTJIACHS HA y4acTHE B
HCCJIEIOBAaHUM;, BO3pacT crapiie 18 ier; BepuUIMPOBAHHBIN IUArHO3 CUCTEMHAasl KpacHas
BOJIYaHKA, PpEBMATOUJHBIA apTPUT, IICOPUATUYECKUN apTPUT WIM AHKWIO3HPYIOLIUN
CHOHIWJIOAPTPUT. KpuTepusiMu HWCKIIOYEHHS SBISUIMCH: HAJIWYMAE APYTUX AyTOMMMYHHBIX
3a00JIeBaHUI; aKTUBHBIE OHKOJIOTHYECKHE 3a00JIeBaHUS; TSOKEIbIE MTOPAKEHUS TEYSHH U MOYEK;
OCTpbIe BOCHANUTEIbHBbIC 3a00JIeBaHUS 3a JBE HEAEIH A0 B3STHS KPOBH;, XUPYPTUUYECKUE
BMEIIATEIILCTBA B TEYCHHE IMOCICAHMX JABYX MecsneB; BUY-undexus; OepeMEeHHOCTS.

[TaruenTs! ¢ CKB, nMeroiue BOT4aHOYHBIN HEPPUT, TaKkKe ObUIN UCKITIOUYEHBI.

HaGop 310poBbIX JOHOPOB MPOBOAMJICS Ha 0a3e MHCTUTYTa XUMHUYECKOW OMOJIOrMU U
¢ynnamentanpHoil mMenuuuHbl (UXBO®M) CO PAH, Hoocubupck, Poccus. Kpurepuu
BKJIIOUEHUSI  3JIOPOBBIX JOHOPOB B  HCCJIENOBAaHUE ObUIM  CICAYIOUMMHU:  HaJIU4due
MH(GOPMHUPOBAHHOTO cOTJIacus, Bo3pacT ctapiie 18 net. Kpurepuun uckiroueHus SBISUTUCh TEMU
*Ke, 4To M JUIs manueHtoB. VccienoBaHue oJ00PEHO JIOKAJTbHBIM 3THUYECKHMM KOMHTETOM
Wuctutyra xumuueckoil Ouosnorun u ¢dyHaamentanbHo Mmeaununsl (MXBOM) CO PAH

(mporokoin Ne 3 ot 19 utons 2023 r.).

2.1.2. Mb1mu

Uccnenoanmne 6b110 BhimoaHeHO Ha 20 camkax Mblmed tuHud BALB/c B Bo3pacte 8
Heienb. Mplin ObUTM TOJIyd4eHbl U3 ['0CyZapCTBEHHOrO HAy4yHOrO IIEHTpa BHPYCOJIOTHH U
6uotexnonoruu «Bexkrop» (HoBocubupck, Poccus). MccnenoBanue npoBeieHO B COOTBETCTBUH C
MPOTOKOJIAMHU, OJOOPEHHBIMU MEXHHCTUTYTCKOW Komuccueidl mo O6mostuke UIulT CO PAH
Ne21.11 ot 30.05.2014 u aupextusoit 2010/63/EU. Ha npoTskeHHH BCero Mccaea0BaHus MbIILIN
COJIEP’KaJINCh B MOJHOCTHIO OCHAIIIEHHOM BUBAapUU /715 1a00paTopHbIX )kUBOTHEIX B UXBDOM CO
PAH (HoBocubupck, Poccust). Ilepen HavamoM ucclenoBaHHS BCE MBI MPOILIH

JIBYXHEJICJIbHBIN KAPAHTHH.
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2.2. MaTtepuaJjbl 1 000py10BaHUE

B Hacrosieit paboTe HCIoIb30BaHbl CIEAYIOIINE PEAKTUBBL: TPUC-THIPOKCUMETHI-aMUHOMETAH
(Tris), TAMIKH, STHICHANAMHUHTETpAyKCYCHas KuciaoTa auHatpueBas coib (DJTA), NaCl, KCl,
MgCl,, CaClz, CuClz, MnClz, NiClz, ZnCl,, FeSO4, NaHPO4, NaH2POs4, KHPO4, KH2POy,
NaHCOs, Na>COs, akpunmamua, Oucakpuinamun, MoueBuHa (MP Biomedicals, T'epmanus);
araposa, OpOMUCTBIN ITUAMN, KpacuTellb OpOM(EHOJIOBBIH CHHHIA, KPAaCUTENIb KCHUJICHIIUAHO,
Tpuron X-100, nogeumncynshar HaTpus, uutpat Hatpus, gutuorpeuton (ATT), N,N,N’N’-
terpametwdTUiaeHanaMul  (TEMED)  (Xenukon, Poccus);  okpallleHHble — MapKepbl
MOJISKYJISIpHOM Maccel OenkoB  PageRuler Plus 10-250 x/la, HeokpallleHHBIE MapKepbl
MonekyisipHoit  maccel  OenkoB  PageRuler 10-250 xJa (Thermo Scientific, CILA);
muTunnupokapoonat (Amresco, CIIIA); NaOH, HCL, H2SO4, H3PO4, H3BO3, ykcychas kucnora,
u3omnponanoi, oyranon-1, stanon (Peaxum, Poccus); Coomassie brilliant blue R-250 (Fluka,

CIIA).

2.3. MeToabl HcCJIeI0BAHNSA

2.3.1. MeToabl uccjieoBanus 0Mo10ru4eckoro marepuaja nannenros ¢ CKB

2.3.1.1. Bvioenenue u onpedenenue konyenmpayuu oouenl eénexkiemoyunon [HK

Brigenenue BHeknerounoi JHK (BxIHK) u3 mma3mbel kpoBU IPOBOAUIHN C MOMOIIBIO
Habopa D-Blood-250 (buonabmukc, Poccusi) 1Mo HWHCTPYKIMH HPOW3BOIUTENS. AHAIM3
KOHIIeHTpaluu o61ei Bueknerounor JTHK nmposoaumu ¢ momorisio Habopa Qubit dSDNA High

Sensitivity Assay Kit na ¢uryopumerpe Qubit 4 (Thermofisher Scientific, I'epmanus).

2.3.1.2. Onpedenenue konyenmpayuu 10epHOil U MUMOXOHOpUAnNbhou enexnemounou /[HK
Jlna ananuza siaepHoi 1 MuToxoHIpuansHoi BK/IHK mcnonbs3zoBanu cucremy nudpooit
[P QIAcuity One (Qiagen, XunbzeH, ['epmanus). ['en yenoBeueckoir pudbonykieassl P (RP)
UCTIOJIb30BAIM B KauecTBe pedepeHcHoro reHa Juist BoisiiaeHus snuepHoi BkAHK (Tabmuma 5).
ITponykr rena RP mmpoko pacrpocTpaHeH B 3yKapHOTHYECKUX KJIETKaX, MPEACTaBIEH OAHOMN
KONUeH, 4YacTo HCIOJb3YeTCsl B KayeCcTBE BHYTPEHHEIO/MOJIOKUTEIBLHOTO KOHTPOJS B
MynbTHIUIEKCHBIX [II[P-cucTtemax m pekomenmoBan LleHTpamMu Mo KOHTPOJIO W TPOdHIaKTHKE
3aboneBanuii  CIIA [237]. Ten cyobenununbt 1  NADH-gerumporenasst  (MT-ND1)

UCITIOJIb30BAIM B KAa4e€CTBE BTOPOrO PeepeHCHOTO T'€Ha Ui BBISBICHUS MHUTOXOHAPHAILHON
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Bk/IHK (Tabmuua 5), anamornuno pabore [238]. B pabore HCHOIB30BaHbI 30H/bI, MEUYCHBIC
pa3HBIMU  (IIYOPECHCHTHBIMH KpPACHTEsMH, Ui OOeCHeueHHs] MYJbTUIUICKCUPOBAHUS U

OIHOBPCMCHHOTO aHAaJIM3a ABYX I'CHOB.

Tabauna 5. [Ipaiimeps! Ju1st 1eTEKLIUU SASPHON 1 MUTOXOHIpHanbHON BHekieTounoil JJHK.

I'en IIpaiimep IocenoBarebHOCTH
RP: pubonykiieasza uenoBeka P | [Ipsmoit 5'-AGATTTGGACCTGCGAGCG-3'
O6patuwiii | 5'-GAGCGGCTGTCTCCACAAGT-3’
30H7 5'-HEX-
TTCTGACCTGAAGGCTCTGCGCG-BHQ-
1-3’
MT-ND1: NADH- | [Ipsmoit 5'-GAGCGATGGTGAGAGCTAAGGT-3’
neruaporenasa cyorenunnna 1 | O6parusii | 5-CCCTAAAACCCGCCACATCT-3’
30H1 5'-Cy3.5-
CCATCACCCTCTACATCACCGCCC-
BHQ2-3'

W3-3a orpannueHHoro oOwvema oOmeit BHekinetouHod JIHK wu orpanuueHHoro
npoctpanctBa Ha [II[P-nnanmerax oOpaslbl y4acTHUKOB OTOOpaHBI Ui aHAJIM3a ClydalHbIM
oOpa3om. Peakuuto npoBoauin ¢ ucrnosb3oBanueM Habopa QIAcuity Probe PCR Kit (Kar. Ne
250102, Qiagen, XunbaeH, [ 'epmanus. Koneunble KOHLIIEHTpAIMK IpaiiMepoB 1 30H]1a COCTaBWIIN:
0.3 MxM mpsmoro mnpaiimepa, 0.3 MxM oOparHoro mnpaiimepa u 0.15 MM 3oHza.
[IpenBapuTenbHbIE SKCIIEPUMEHTHI BBIIOIHSIIA C UCIIOJIB30BAHUEM CIIELUAIBHBIX 24-TyHOUHBIX
rmanmeroB s mudposoit TP QIAcuity Nanoplate 26k 24-well (Kat. Ne 250001, Qiagen,
XunbaeH, 'epmanust) ¢ 26 000 MUKpPOJIYHOK B KaxA0H JIyHKe. B 3THX 3KkcniepuMeHTax onpezeseH
HeoOXouMBbIE 00beM BbIJeNeHHON BHekseTouHoit /IHK s onmrumanbHOro oOHapykKeHus
anepHoi 1 MutoxonapuanbHoi BKIHK. J{ns ckpuHrHroBOro 3xcnepuMenTa no ananusy BHJIHK
BO BCeX oOpasiax ucnoyib3oBaIM 96-myHounble TutacTuHbl Juisi mudposoi TP QIAcuity
Nanoplate 8.5k 96-well (Kar. Ne 250021, Qiagen, Xunbiaen, ['epmanus) ¢ 8500 MUKPOIYHOK B
Kakaol nayHke. [IpuMmeHsun crnenyromue yciIoBUS TEPMOLMKIMPOBAHUS: NPEILUUKINYECKAs
teruioBas aktuBarusa JHK-momumepassr npu 95 °C (3 muH) ¢ nocnenyromuMu 40 mukiaMu
nenatypanuu ipu 95 °C (15 ¢) u copmenieHHbIME oT)kUToM/dmoHTaruei mpu 60 °C (30 ¢). Ananus
PE3yNBTATOB MIPOBOJIUIIN C HCTIONB30BaHUEM mporpammbl QIAcuity Software Suite (v2.2) (Qiagen,
XunbaeH, 'epmanus). Pe3ynbrarel NpeacTaBisuld B CIEAYIOIIMX €AUMHMUIIAX KOHLEHTPALUU:

KOIIWN/MIL.
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2.3.1.3. Onpeoenenue konuenmpayuu HMGB1

Konnenrpanuro HMGB1 omnpenensuim - MeTojoM HMMMYHO(EPMEHTHOTO aHaju3a C
ucnonb3oBanueM Habopa Human HMGBI1 ELISA Kit (Kar. Ne: E-EL-H1554, Elabscience,
CIIA). Ilnasmy KkpoBHM A aHaiu3a OpeaBapUTeNbHO paszBoawaun B 10 pa3. Onrudeckyro
IUIOTHOCTh M3Mepsuid Ha mpubope Multiskan™ FC Microplate Photometer (Thermo Fisher

Scientific Inc., CIIIA) nmpu A =450 HM cOrTacCHO HHCTPYKITUSAM IPOU3BOIUTENCH HAOOPOB.

2.3.1.4. Onpeodenenue Konyenmpayuu YUMoOKUHOE

Bce u3Mmepenus BbINMONHEHBI Ha 0OOpynoBaHHM LleHTpa KOJIEKTUBHOTO MOJB30BaHUS
«MemuuuHCKass T€HOMHKa» TOMCKOro HaIlMOHAIBLHOTO MCCIIEOBATEILCKOTO MEAUIIMHCKOTO
nentpa PAH. KoHueHTpanuioo UIMTOKMHOB B CBHIBOPOTKE OINPEAEISUIM €  IHOMOUIbIO
MyJibTHITIEKCHOTO aHanm3aTopa MAGPIX® (Luminex, Octun, Texac, CILIA) ¢ ncnonp3oBannemM
Habopa MILLIPLEX MAP Human Cytokine/Chemokine Magnetic Bead Panel-Premixed 41 Plex,
kar. No HCYTMAG-60K-PX41 (Merck Millipore, Hapmmranr, ['epmanus). Crucok
UCIIOJIB3YEMBIX COKpalleHui W omucanue 41 aHaIM3UpyeMoro LMTOKWHA TPE/ICTaBIICHBI B
Tabmune I11. Bce orambl W3MepeHWH BBHINOMHSUIM B COOTBETCTBHH C PEKOMEHIAITUSIMU
MPOU3BOJIUTENSA. AHaIN3 MOJYYCHHBIX CHUTHAJIOB IMPOBOJWIM B MPOrPaMMHOM OOECTIeUeHUU
Luminex xPONENT®. [anpHeimmii ananu3 BeinosHsm B nporpaMmMme MILLIPLEX® Analyst
5.1. KoHneHTpanusi MMTOKMHOB BhIpa)Kajach B MI/Mil. {7l KOHTPOJS KadyecTBa MPOBEIACHHOTO
aHajgM3a Ha KaXJOM IUIAHIIETe AaHAJIM3UPOBAIIM KOHTPOJIbHBIC JIYHKM C HM3BECTHOMU
KOHIIEHTpaIel UTOKMHOB, MOCTaBJIIEMbIE BMecTe ¢ HabopoM. TouHOCTh BHYTpH aHanu3a (Intra-
assay coefficient of variation) ve npesbimiana 4.3% I KaXI0ro IUTOKMHA. TOYHOCTH MEKIY
ananmusamu (Inter-assay coefficient of variation) B cpeanem cocraBun 10.5% wu BapbupoBai OT
3.5% (nns IL-8) mo 18.3% (mna IL-6). Ecnu nosrydeHHOE 3Hau€HWE HE MONajalio B JAHAna3oH
KaTUOPOBOYHOM KPUBOI HITH BBIXOIUIIO 32 TIPEJIEIbI IBYX CTAHAAPTHBIX OTKIOHEHUH OT CPEeTHETO
3HAUEHUsl [0 TPYIIe, TaKoe 3HAUE€HUE CUHUTATH BHIOPOCOM U YOI U3 BBIOOPKH.
AHanm3upyeMble KOHIICHTPAIMH ITMTOKUHOB coniepskanu ot 0 1o 4.3% Be1OpocoB. [Iponymniennasie

3HA4YCHHA UCKIIIOYAaJIN U3 )Iﬁ)II)H@fIHIGFO aHaJImu3a.

2.3.1.5. Onpeodenenue konyenmpayuu anmumesn K 00Ho- u ogyyenoueunou /JTHK
Konnenrpanuro antu-au/IHK IgG onpenensim MeToqoM nMMYHOGEPMEHTHOTO aHAIHM3a
(UDA) ¢ wucnonb3oBanueM Habopa Vecto-dSDNA-IgG 12x8 A-8656 («Bektop-becty,
HoBocubupck, Poccus). Konnenrpammto antu-on/IHK IgG ompemensiu merogom MDA ¢
ucnonp3oBanueM Habopa Vecto-SSDNA-IgG 12x8 A-8658 («Bekrop-bect», HoBocubupck,

Poccust). H3mepenune ONTHUYECKON TUIOTHOCTH TPOBOJAWIM Ha TUIAHIIETHOM (OTOMETpe
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Multiskan™ FC (Thermo Fisher Scientific GmbH, Jlpaiiaiipx, ['epManus) mpu JJIMHE BOJIHBI

450 HM B COOTBETCTBUU C MHCTPYKIMSAMHU ITPOU3BOJAUTEIISI HAOOPOB.

2.3.1.6. Onpeoenenue konyenmpayuu anmumen k HMGB1
Konnenrpanuto antu-HMGB1-antuten onpenemnsum ¢ momonipio Habopa ELISA Kit for

anti-HMGBI1 antibody (Kat. Ne: AEA399Hu, Cloud-Clone Corp., KuTait). HyBCTBUTEIBHOCTD
JTaHHOTO Habopa coctaBmia 1.17 Hr/mi, auama3on usmepenuii — 3.12-200 Hr/mi1. YYaCTHHKOB €
KOHIIEHTpallMel HIKEe IMOpora YyBCTBUTEIBHOCTH CUUTAIM He uMerommumu antu-HMGB1-
antuTten. [lnasmy kposu 11 ananuza antu-HMGB1-antuten npenaputensHo pasBoauwiu B 100
pa3. ONTUYecKyro IJIOTHOCTh M3Mepsiik Ha mpubdope Multiskan™ FC Microplate Photometer
(Thermo Fisher Scientific Inc., CLIHA) mpu A =450 HM COTrJIaCHO HHCTPYKIUSAM ITPOU3BOAUTENCH

HabOpPOB.

2.3.1.7. Bvioenenue ummynoznooynuna G u3 niazmol Kpoeu

KpoBb manuenToB u 310pOBBIX JJOHOPOB COOMPAH B BAKYYMHBIE TPOOUPKHU C TUOKCUIIOM
kpemHus (Shandong Medical Products Factory, Kurait) u nearpudyruposanu (2000g, 15 mun)
JUIS TTOJTy4eHUs ChIBOPOTKU. OOpa3ibl NOIMKIOHAIBHBIX 1gG BBIIENAIN U3 CBIBOPOTKH METOJIOM
apdunHOI XpomaTtorpaduu ¢ ucnonszopanueM cuctembl AKTA Start (GE Healthcare, CIIIA) B
COOTBETCTBHUH C paHee pa3paboTaHHBIM HpoTokoioM [122, 201, 239], mo3BostoIeM MOIyYaTh
roMmoreHHsle o0Opasubl 1gG, He coxpepkamue npumecu JIpyrux OenkoB. CHayajga CBIBOPOTKY
neHtpudyruposanu (7500 x g, 5 MuH), pazbaBisian B cooTHomeHuu 1:3 oypepom A (50 MM
Tpuc-HCL, pH 7.5 + 150 MM NaCl) u Hanocunu Ha xonoHky HiTrap Sepharose HP Protein G
(Cytiva, llIBenus), o0bémom 1 mit. [TocTopoHHNE TpUMECH YAAISAIN TyTEM IPOMBIBaHUS KOJIOHKU
oydepom A (8 06bEMOB Kom0HKH), 1% pacTBopom Triton X-100 B 6ydepe A (3 00bEMa KOJTOHKH)
u 6ydepom A (15 06bEmoB KosoHkH). Diroruto [gG npoBoauiu ¢ ucnoas3zoBanueM 100 MM Gly-
HCI, pH 2.6. [lonyuennsie obpasubl IgG momonHutensHo ounmanu meroaoM BOXKX-rens-
¢unpTparun Ha KojoHke Superdex 200 HR 10/30 (Cytiva, IlIBemnus), HeWTpamm3zoBaau
menounsM Oydepom (1M Tpuc-HCI, pH 8.8) u auanuzosanu npotus 50 MM Tpuc-HCI, pH 7.5.
Konuentpanuio IgG omnpenensiin  cieKTpoOTOMETPHUUECKH C HCHOJIb30BAaHHEM MpubOpa
BioSpectrometer Kinetic (Eppendorf, ['epmanust). [[lomoreHHOCTh BBIJIENEHHBIX TpenapatoB 1gG
NPOBEPSUTH C TIOMOIIBIO JIEHATYPUPYIOIIETO D3JIEKTpodope3a B MOTUAKPUIAMUIHOM Telie B
rpaauente KoHueHTpaun (4—-18%) B mpucyrcrBun noneumicynbdara Hatpus (SDS-PAAG) c

nocneayrommm okpamusanueMm 0.01% Kymaccn R-250. Ananus npoBoawin Kak B OTCYTCTBUE,
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TaK ¥ B MPHUCYTCTBUM BoccTaHaBnuBatomero arenta (JTT), mobGaBnsieMoro B o0Opa3ibl mepen
BHECEHHUEM B Tellb JIJIsl BOCCTAHOBJICHUS NUCYIb(UIHBIX cBa3eil B Monekynax 1gG. [lonyyeHHsie
reJl CKaHUPOBAJIHM C IMOMOIIBIO CHCTEMBI relib-nokymentupoanus Gel Doc XR+ (Bio-Rad,

CILLA).

2.3.1.8. Onpeoenenue /[HK-2uoponusyroweii akmuenocmu anmumei

VYposens JIHKa3noit aktuBHoctu IgG onpenensuiv nmo cTeneHy rUAPOIN3a MiIa3MuIHON
JHK pBluescript (4588 map ocHoBaHu#, MoJieKyisipHas Macca 2.95 k/la) B COOTBETCTBUU C paHEe
onucaHHoi Metoaukoii [122]. Peakimonnyto cmech (10 mxi), cogepxanryro 20 MM Tpuc-HCI,
pH 7.5, 18 wmxr/mn mnazmugnoit JJHK pBluescript, 5 MM MgCl: u 0.1 mr/mn IgG (wnu
HKBHUBAJIEHTHBIA 00beM Oydepa B KoHTpoJie), nHKyoupoBanu rpu 37 °C B reuenue 30 muH — 1 4.
Jnis pazmeneHuss MPOJYKTOB THAPOJHM3a IMPOBOMWIM dieKTpodope3 B 1% arapo3HoMm rene
(150 MA, 80 B). 3aTeM reiib OKpaliMBaid OPOMHCTBIM STHIHEM M CKAaHUPOBAIU C TOMOIIBIO
cuctembl renb-nokymentupoBanus Gel Doc XR+ (Bio-Rad, CIIA). Jlencutomerpuueckuii
aHaym3 3MekTpodoperpamm rposowd B mporpamme Image Lab 6.0 (Bio-Rad, CIIIA). YpoBenb
JAHKa3noit aktuBHocTu IgG onennBanu AeHCUTOMETpUYECKH 110 iepexoay riazmuanoi JJHK u3
cyrnepcnupaibHoil GopMbI B perakcupoBaHHyio u 6onee xkopotkue Gopmbl JJHK. Pesynbrars:

BBIpaXaJld B €AMHUIIAX yJAeNbHON akTuBHOCTU: HMONb JIHK/ 1 u/ 1 mr IgG.

2.3.1.9. Onpeodenenue npomeoaumuyecKkoil AKMUGHOCMU AHMUME 8 PeaKyuu 2uopoau3a
2UCMOHOG

VYposenb [gG-3aBUCUMO THCTOH-TUAPOIU3YIONIEH aKTUBHOCTH OMPEIEIISIN M0 CTENeHH
rugponusa ructonoB tumna [I-A (cmech rucronos H1, H2a, H2b, H3 u H4; kar. Ne H9250, Merck,
Hapmmranr, ['epmanusi) B kauecTBe cyOCTpaTa B COOTBETCTBUU C paHEe ONMMCAHHONM METOIUKON
[239]. Peakumonnas cmech (10 mxi) comepxana 20 MM Tpuc-HCI, pH 7.5, 1 mr/mi cmecu
ructoHoB U 0.1 mr/mn IgG (wnm SkBUBaJeHTHBI 00bEM Oydepa B KOHTPOIBHOM OOpasIle).
Peakunonnsie cmecu uHKyOupoBanu B TeueHue 25 4 mpu 37 °C. Peakuuio ocTaHaBiIuBaiu
nobasiennem cromn-oydepa, coaepxkamiero 50 MM Tpuc-HCI, pH 6.8, 10% rmunepuna, 2%
nopeumncynbdara Hatpus u 0.025%  OpomMQeHONOBOro CHHEro, C  IMOCIEAYIOIIUM
3amopakuBanueM 1pu —70 °C mo npoBeneHus ananusa. Jlanee nposoaunu saexTpodopes B 15%
MOJMAKPUIAMUIHOM Telie ¢ mocieayronmM okpammBanneMm Kymacen R-250 mis Busyanuzanuu
IPOAYKTOB TUAPONIK3A. DNEeKTpodoperpaMMbl MOIy4YaId C HCIOIb30BAaHHUEM CHCTEMBI Te€llb-
nokymenrtaiuu Gel Doc XR+ (Bio-Rad, I'epkynec, Kamudopuus, CIIIA). YpoBeHb TMCTOH-
rugponusytomend  aktuBHocTH IgG  ompenensiiM  AGHCUTOMETPUYECKH IO  CHIDKCHHIO

WHTEHCUBHOCTH OEJIKOBBIX IT0JI0C KaXXI0ro M3 TMCTOHOB C HCIIOJIB30BAHHUEM IIPOIrpaMMHOI0
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obecrieuenus Image Lab 6.0 (Bio-Rad, bepknu, Kanmudopuus, CIIIA). Pe3ynbrarsl mpeacTaBieHb!

B HMOJIb TuctoHa / 1 1/ 1 mr IgG.

2.3.1.10. Onpeoenenue npomeoaumuuecKkoi AkKImueHOCMU AHMUmMel 8 peaKyuu uopoausa
HMGB1

st ananu3a criocobnoctu IgG runponuzoBate HMGBI1 ucnons3oBain koMmMepuecKuit
pexomOunanTHeii Oemok HMGBI1 (kar. Ne RPA399Hu0Ol1, Cloud-Clone Corp., CIIA),
MPEICTaBISIIONMI  co00i monHopasMmepHblid Oenok (Metl~Glu215) ¢ monmomauTensHbM N-
KOHIIEBOM TEKCaruCTHAMHOBOM MeTkod (¢ mocnenoBatenbHocthio  MGHHHHHHSGSEF).
Peakunonnas cmech (10 mxi) comepxkana 20 MM Tpuc-HCL, pH 7.5, 0.12 mr/mn HMGBI u
0.1 mr/mn IgG (unm KBUBaNEHTHBIN 00BEM Oydepa B koHTpoIe). [locne nHkyOanuu B Te4eHue
17 @ npu 37 °C peakiuio OCTaHABIWBAIM J00aBICHUEM BOCCTAaHABIHMBAIOIICTO CTOM-Oydepa,
conmepxkamiero 50 MM Tpuc-HCIl, pH 6.8, 100 MM nutnotpeuton, 10% rmuuepuna, 2%
nopeuuncynbdara Hatpus u 0.025%  OpomMQeHONOBOro CHUHEro, ¢  IMOCIEAYIOIIUM
3amopakuBanueM npu —70 °C 10 npoBeieHUs aHAJIN3A.

AHanu3 NpoayKTOB TUAPOIINA3a IPOBOJUIN C IOMOILBIO BoccTaHaBiuBarolero 10% SDS-
ITAAT' ¢ mnocnenyrommM okpammBanueM Kymaccn R-250. IIpoaykTsl ruzaponmsa Takxke
BU3YAJIU3UPOBAIM  METOAOM  BecTepH-OMOTTMHIa C  HCHOJIB30BaHMEM  JIByX  THIIOB
JNETEKTUPYIONUX aHTUTeN. B mepBoM ciydae mocne TpaHcdepa OenkoB Ha MeMOpaHy H3
NOJIMBUHMWINACHIUPTOpUAA, OMOKMpOBaHUs OydepoM, coiepaluM OBIYMIl CHIBOPOTOUYHBIN
anb0ymMuH, ¥ npoMbIBKH, HMGB1 BBISBIISUIN C TOMOIIBIO KPOJUYBUX MMOJUKIOHAIBHBIX aHTUTEI
k HMGBI, xonbiorupoBanHbix ¢ nepokcuaazoi xpena (HRP), B pazsenenun 1:2150 (kat. Ne
LAA399HuU91, Cloud-Clone Corp., CIIA). Bo BTopom cay4dae mis BectepH-Oi0TTHHTA
MCIIOJIb30BAJIM MBIIIMHBIE aHTUTeNa K His-MeTke, KOHbIOTHPOBAHHBIE CO 1IEN0YHON (ocdaTa3on,
B pasBenennu 1:20000 (xion: AD1.1.10, mzotum: IgG1, xkar. Ne MCA1396A, Bio-Rad, CIIIA).
Jns  okpamuBaHus O0Ta MCIONB30BAIM CMECh JBYX cyOcTpaToB [5-O6pom-4-xiop-3-
unaomidocdar (BCIP, #R0822, Thermo Fisher Scientific) u nutpocunuii rerpazonuit (NBT,
#N6495, Thermo Fisher Scientific GmbH, I'epmanus)] B Oydepe mist menoynoit docdaraszsl
(100 MM Tpuc-HCI, pH 9.5, 100 MM NaCl u 10 MM MgCl.). CxaHbl rejieii moiy4aiy ¢ TOMOIIBIO

cucteMsl renb-gokymentuposanus Gel Doc XR+ (Bio-Rad, CILIA).

Yposenp HMGB I -ruaponnsyromeii aktuBHocTy I1gG onpenenanu 1eHCUTOMETPUYECKH
[0 CHIDKEHUIO MHTEHCHBHOCTH OenkoBbIX mosioc HMGBI ¢ ucnonb3oBaHueM NporpaMMHOIO
obecnieuenus Image Lab 6.0 (Bio-Rad, CIIIA). Pe3ynstar npencrasier B amoib HMGB1 /1 4/
I mr IgG.
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2.3.1.11. Onpeodenenue npomeoaumuueckoil AKMUHOCMU AHMUMEN 8 PEaKUUU 2uopoIu3a
TNF-a

s ananusa cnocobnoctu IgG ruapommszoars TNFo ucmons30Baim peKOMOMHAHTHBIHA
axtuBHbIH TNFa (kat. Ne APA133Hu01, Cloud-Clone Corp., Katu, Texac, CIIIA). Peakninonnyro
cMech oobemoM 10 Mk, copepxantyro 20 MM Tpuc-HCI, pH 7.5, 0.12 mr/mi TNFa u 0.1 mr/min
IgG (unu skBUBaNEHTHBIN 00BeM Oydepa B KOHTPOJIBHOM 00paslle), HHKyOMpOBaIu B TEUCHHUE
17 9 mpu 37 °C. Peaknuro ocTaHaBiIMBalu 100aBIEHUEM BOCCTAHABIIMBAIOIIETO CTOM-0ydepa,
[oCJie 4Yero MpOAyKThbl THAPOJIM3a Pa3AeiisiIM ¢ MOMOLIbI0 BoccTaHaBiubatouiero 10% SDS-
ITAAT u okpamuBanu Kymaccu R-250 wim MeTomomM BecTepH-OJIOTTHHTA, KaK OMKMCAaHO paHee
(pazmen 2.3.1.10). Jlns BecTepH-OI0TTUHTA UCIIOJIB30BATU KPOJIMYbY OJUKIOHATBHBIC aHTUTENA
k TNFo, koHbIOTHpOBaHHBIE C TE€pPOKCHAAa30i XpeHa, B pa3BeneHun 1:2000 (kar. Ne

LAA133Hu91, Cloud-Clone Corp., Katu, Texac, CIIIA).

2.3.1.12. /lokazamensvcmeo, umo IgG oonadaom kamanumuueckoil aKmMueHOCHbIO

YroObl 10Ka3aTh, YTO KAaTATIUTHUYECKAsi aKTUBHOCTh NMPHUHAICKHUT aHTUTENIAM, ITPOBEACH
aHAJIN3 KaTATMTUYECKON aKTUBHOCTH BO (pakiusax mocie copounu IgG Ha appurrOM copOeHTe.
OKBUMOJIIpHYIO cMech JByX oOpasuoB IgG manmentoB ¢ CKB, mposBIsiOmUX BBICOKYIO
akTuBHOCTH B ruapoiuse JJHK u rucronos (430 mxi, [IgG] = 1.5 mr/mi), HAHOCHII HA KOJIOHKY
(o6vemom 1 mut) ¢ rProtein G Seplife 4FF (Sunresin New Materials Co., Ltd., Cuans, Kuraif),
npeaBapuTenbHO ypaBHoBenieHHyo TBS (50 MM Tris-HCI, pH 7.5 + 150 MM NaCl). Cobupanu
¢dpakuuto nmpockoka (Pppakmus 1, 1 mi), coneprkallyro HecBs3aBIIuecs Oeiaku. 3aTeM KOJIOHKY
npombutd TBS (10 mi), u IgG amoupoanu ¢ nomoursto 100 MM Gly-HCL, pH 2.6 (dpakuus 2, 1
mi). [Homyuennsie paxnun HewTpanmzoBamu 1 M Tris-HCI, pH 8.8, u aunanuzoBanu nmpoTus
50 MM Tris-HCl, pH 7.5. Janee wuccnenoBamu JIHKa3Hy0o W THUCTOH-HHUIPOIH3YIONIYIO
aKTUBHOCTH B 00pasiie SKBUMOJIsIpHOH cMecu IgG 10 xpomarorpaduu, a takxke dpaxmuii 1 u 2,

KaK OITMCAaHO BBIIIEC.

2.3.2. MeToabl uccjie0BaHus OM0JI0THYECKOr0 MaTepuaJia Mpliiei

2.3.2.1. Mooenuposanue CKB y mbluieii nymem ummynuzayuu npucmanom

s ompeneneHuss HEOOXOAWMOIO pa3Mepa BBHIOOPKH MPOBEAECH aHAJINW3 MOIIHOCTH
(G*power analysis). [TockoabKy B TUTEpaType OTCYTCTBOBAJIM JAaHHbIE O KOHIIEHTparwsax Bk IHK
y MBIIIeH, UMMYHH3UPOBAHHBIX MPUCTAHOM, B KadecTBe pedepeHca HUCIOIb30BAIH JaHHbBIC,
nonyueHHeie y manueHToB ¢ CKB. CoriacHo OOJBIIMHCTBY HWCCIEIOBAHUA KOHIICHTPAIIUU

BkJIHK y manmmenToB ¢ CKB, ona Obuta mpumepHo B 4 u Oosiee pasza BbIIIE, YEM Y 3J0POBBIX
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nonopo [96, 105, 106, 147]. Ha ocHoBaHMM OIyOJMKOBAaHHBIX HCCIACIOBAHUN CICIAHO
NPEIOI0KEHUE, YTO Y OOJIBHBIX KHUBOTHBIX OyIeT HAOI0AaThCS 4-KPaTHOE TIOBBIICHHE YPOBHS
OMOMapKepoB 0 CPAaBHEHUIO ¢ KOHTposieM. CTaHAapTHOE OTKJIOHEHUE oleHuBainu kak 50% ot
CPeIHEro 3HAYeHHsI B KaXJOH TpyIE, 4TO COOTBETCTBYET CTaHIAPTU3UPOBAHHOMY pa3zMepy
s dexra (Cohen’s d) = 1.41. IIpu momuoctu 80% 1 AByCTOpOHHEM ypoBHE 3HauuMocTH o = 0.05

pacueT nokasai, 4to norpedyercst 7—9 )KMBOTHBIX B TPYIIIIE.

Mpimm  ciiydailHBIM  00pa3oM pasliesieHbl Ha JBE TPYIIBL: AKCIEPUMEHTAIBHYIO U
KOHTPOJIbHYIO. ODKCIEepUMEHTaJbHasl Tpynmna BkiIouyana 12 >KUBOTHBIX, KOTOPHIM BBOJMIU
2,6,10,14-tetpamerunnentanekan (npuctan) (Sigma-Aldrich, Cent-JIync, Muccypu, CIIA) nis
monenupoBanusi CKB-momodHnoro coctosiaus. OMHOKPATHYIO BHYTPHUOPIONIMHHYIO HWHBEKIUIO
npuctada 00beMoM 500 MKJI BBITIOJNHSUIM, KaK U B IPYTUX aHAIOTHYHBIX 3KcriepuMenTax [240].
KonTponbHas rpynna BKIOYana 8 >KMBOTHBIX, KOTOpbIM BBoauiM pactBop PBS (500 wmxdn,
BHYTPUOPIOIIMHHO, OJJHOKpaTHO). beicTpast moTepst macchl Tena Oosiee yeM Ha 20% B TeueHue
Hesenu HaOJIoAeHUsT CUMTalach T'YMaHHON KOHEYHOW TOYKOM, TpeOyromei sBTaHazun. OgHako

HU OAHO JXUBOTHOC 3a BPEMs SKCIICPUMCHTA HE JOCTUTJIO OTOI'0 KPpUTCPUS.

Juzaitn sxcriepuMenTa nokasan Ha Pucynke 3. KpoBb o0bemom 200 MKII MoOgydand U3
PeTPOOPOUTAILHOTO CHHYCA B KaIMMJIISIPHBIE POOUPKH st cOopa kpou Microvette 200 EDTA
K3E (Sarstedt AG & Co, Hrom6pext, ['epmanus). Takoil momxoa MO3BOJIMI MHOTOKPATHO
MOJy4yaTh KPOBb OT OJHUX M T€X K€ >KMBOTHBIX ISl HAONIONEHUS NUHAMUYECKHUX U3MEHEHUI
nokasareneil. Bce MaHUMYIISIIIMY BBITIOTHSUT ONBITHBIN MCCIIEA0BATENb A1 MUHUMHU3AIUH CTpecca
y KUBOTHBIX. JINJIOKaWH UCTIOIB30BAIM B KAYE€CTBE MECTHOTO O(PTATHBMOJIOTMUYECKOTO aHECTETHKA.

[Inasmy  kpoBu  moayyanu nyreM  eHTpudyrupoBanus  (2000x g, 15  wmuH).

Kaxayto Hegenio: O6pa3ubl KpoBU cobupanuch

1) BHewHu ocMoTp BO BCEX BPEMEHHbIX TOYKax

2) BagewwuBaHue ANA crneayowmux uccneaoBaHun:
1) KOHUeHTpaumsa BHEKNEeTOYHOM
OHK
2) KoHueHnTpauus aHtn-guHK
aHTuTen

-2 Hegenu 0 Hepenb 8 Hepenb 14 Hepenb 22 Hepenu 28 Hepenb 36 Hepenb

C6op obpa3uos  UmmyHusauus C6op o6pasuoe C6op o6pa3uos C6op ob6pa3uos C6op ob6pa3uos C6op 06pa3uos
KPOBM KPOBM KPOBU KPOBM KPOBU KPOBU

Pucynok 3. JluzailH sKcreprMEHTa 10 HM3YYEHHMIO aCCOIMAIMN MEXIYy KOHUEHTPALMSIMU
BHeknerounot JIHK, amturen x JIHK w knouHWMYeckuMu mipu3Hakamu 3a0o0jeBaHUS,
BBITIOJTHEHHOTO Ha NTPUCTaH-UHAYLIIHMpoBaHHOM Mojenun CKB Melmei.
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2.3.2.2. Onpeoenenue konuenmpayuu oowen enexiemounou /[HK

Brinenenune Buexierounoi JIHK u3 miia3mel KpoBH POBOIMIM C TIOMOIIBI0 Habopa D-
Blood-250 (buonabmukc, Poccusi) corilacHo HMHCTPYKIMH — IPOM3BOAMTENS.  AHAIU3
KoHIeHTpaiuu BHekiIeTouHoi JIHK mpoBogunu ¢ momomisio Habopa Qubit dsDNA High

Sensitivity Assay Kit na ¢uryopumerpe Qubit 4 (Thermofisher Scientific, I'epmanus).

2.3.2.3. Onpeodenenue konyenmpayuu anmumen K ogyyenoveunou /[HK

Konnenrpanuto anturen k apynenodednoit JJHK (antu-dsDNA) onpenernsiiiu ¢ moMOIIbo
UMMYHO(EPMEHTHOTO aHaN3a, UCTONb3ysd HAOOp JUIsl KOJIHMYECTBEHHOTO OMpEeNICHUsI aHTUTEI
mbiy K AnJIHK (kat. Ne EM 1471, FineTest, Yxaunb, Kutaii). Ontuueckyro mioTHOCTh H3MEPSITU
Ha ¢otomerpe st mukporviadmeroB Multiskan™ FC (Thermo Fisher Scientific, Yonrewm,
Maccauycerc, CIIIA) mpu pnmuHe BoiaHbI 450 HM B COOTBETCTBUU C PEKOMEHIAIUSMU

IMPOU3BOJUTCIIA.

2.4. CTtaTHCTHYECKHUI aHAIN3
CratucTHUecKUil aHaIM3 U BU3YalU3al[MI0 NOJYYEeHHBIX JaHHBIX poBoauiau B OriginPro
2021, a Takxe B cpeze st 00pabotku kosa Google Colab ¢ ucnons3oBanuem oubauorek NumPy

2.3.3, SciPy 1.16.2 u Matplotlib 3.10.6 Ha s3b1xe porpammupoBanus Python 3.13.0.

OmnpeneneHue Tuna pacrnpeieieHus TaHHBIX B BBIOOpPKaxX IMPOBOAWIM C IOMOUIBIO
kputepust lampo—Yunka. CpaBHEeHNE 3HAUEHHH IBYX HE3aBUCHUMBIX BBIOOPOK C HEHOPMAIIbHBIM
pacrpeneneHneM JaHHBIX TPOBOIMIOCH ¢ momorbio U-kputepus Manna—YutHu. CpaBHEHHE
TpEX U 0oJIee He3aBUCUMBIX BBHIOOPOK C HEHOPMAIBHBIM PACTIpe/Ie]ICHUEM JaHHBIX MTPOBOINIIHA C
nomoIeio kputepusi Kpackemna—Yomnnuca ¢ anoctepuapHbiM TecToM JlaHHa Ui MONapHOTO
CpaBHEHMs KaXI0i U3 BbIOOpOK. CpaBHEHME /IBYX 3aBHCHUMBIX BBIOOPOK B pa3HbIX BPEMEHHBIX
TOYKaX MPOBOJIMIIN C TIOMOIIBIO KpUTepusi Y WiIkokcoHa. [1pu cpaBHEHHH HECKOIBKUX BEIOOPOK C
HEHOPMAaJIBHBIM paclpeelieHHEeM JTAaHHBIX C YIETOM BIHMSIHUS Pa3IMYHBIX KOBapHaT (HalmpuMmep,
BIMSHME TIosla M Bo3pacta Ha KoHueHntpauuto HMGBI) wucnonb3oBanu paHTroBBIN
koBapuanonHslii aHanu3z (ANCOVA) c¢ anocrepuapHbiM TecToM JlaHHa Ui ONpeAeeHus
pa3IuYHii MEXIy OTIEeIFHBIMU BEIOOpKaMHU. Pa3HHUIy B KaTeropualbHBIX IEPEMEHHBIX (4acTOTa

BCTPEYAaEMOCTH MIPU3HAKA) OLIEHUBAIM C TOMOLIbIO KpUTepus Xu-KBapar.

KoppensnuoHHbIi aHaM3 BBIOOPOK C HEHOPMAIBHBIM paclpe/elIeHUeM MPOBOIWINA C
nomotnbio Kputepuss CriupmeHa (ajisg Tpynn ¢ 4yuciaoMm 3HadeHuil Oonee 35). Ilpu Hammuuum
HEOOJIBIIIOTO KOJUYECTBA 3HAYCHHUI B BRIOOPKE (MEHBIIE 35) WIIM MPU HATMYUU B HUX OOJIBIIIOTO

KOJIMYECTBA MOBTOPSIOIMUXCS 3HaueHu# (Hampumep, naaekc SELENA-SLEDAI) ucnonp3oBanu
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kputepuii Kengamia. [lpu omnpeneneHun KOPPENSIIUOHHBIX B3aUMOOTHOIIEHUNM MEXIY
BbIOOpKaMH, Kaxkaas W3 KOTOPBIX COJEprKajia JaHHbIE C HOPMAaJbHBIM paclpeesICHUEM,
ucrnosb3oBanu kputepuil [lupcona. [jist OLEHKU CBSI3M MEXKIY HUCCIEAYEMBbIMU MEPEMEHHBIMU
(mampumep, uHaekc SELENA-SLEDAI) u noTeHUIuanpbHBIMU NPEAUKTOpaMU (HAIpUMeED,
ypoBerb JIHK-rumponusyromeit aktuBHOCTH 10G) HCMONB30Baid METOJIT MHOXKECTBEHHOM
nuHeHoi perpeccuu. Ilepen mpoBeneHHMEM MHOXECTBEHHOI'O PErpEeCCHOHHOTO aHalu3a Bce

JTAaHHbIE HOPMHUPOBAJIU ITyTEM JIOTapH(PMHUPOBAHUS IO 0OcHOBaHuUIO 10.

JInst cHUKeHHs Pa3MEpPHOCTH JaHHBIX MCIOJb30BAJIM YAaCTHUYHBIA JTUCKPUMHUHATHUBHBIN
aHaJIM3 METOJIOM aHUMEHbIND KBaaApaToB (PLS-DA). Ctpatudukariys na@eHToB Ha 1B TPYIIIbI
Ha ocHoBe ypoBHs JIHK-ruapommsyromeit aktuBHOCTH |JG BBINONHEHA C HCHOJIB30BaHUEM
IropuT™Ma IMPOCTPAHCTBEHHOM KJlacTepu3allMd Ha ocHoBe IuloTHocTU ¢ 1mymoM (DBSCAN).
AHanu3 pacmnpefielieHuss JaHHBIX U (QYHKUUU I[JIOTHOCTH BEPOSITHOCTH MPOBOIHMIN C

HCIIOJIb30BaHUEM alrOpUTMa olleHKU TioTHocTH siapa (KDE) u nuarpamm pacnpeneneHusl.

CraTucTYeckl 3HAYMMBIMH CUMTAIM pe3yibTarhl ¢ pP-3HaueHueM < 0.05. Ilpu
HEOOXOJUMOCTH HCIIOJIb30BaJIM TIOMPaBKy Ha MHOXECTBEHHbIE CpaBHeHHs XoxOepra—

Bondepponmu.
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3. PE3YJIBTATDHBI U UX OBCYKJIEHHUE

3.1. KimHuKO-aHAMHeCTHYeCKUe JaHHbIe MAllHeHTOB U 310POBBIX I0HOPOB

JlanHasi paGOTHI BHINOJIHEHA C UCIOJIB30BAHUEM JIBYX OTICIIBHBIX BHIOOPOK MAIUEHTOB C
CKB u 310poBbIX J0HOPOB. Mcronbs30BaHKue ABYX TPYMI CBS3aHO C TE€M, YTO ISl BBIIEICHUS
aHTUTeNl TpebyeTcss OOJbIIOe KOJIMYECTBO IUIa3Mbl KpoBH. Kpome Toro, mu3-3a OOJBIIOTO
KOJIMYECTBA aHAIM3UpyeMbIx anapmMuHoB MmeTogoM M®A wu IIP TpyaHo crnporHo3upoBatrhb
HEOOXOUMBINA 00BEM IIa3Mbl JIJISl ATUX HUCCICIOBAHUN C y4ETOM BO3MOXKHBIX MOBTOPOB H3-32

HCYAAUHBIX S3KCIICPUMCHTOB.

[lepByro BbIOOpKY, KOoTOpas coctosia u3 24 nanuento ¢ CKB u 73 310poBBIX JOHOPOB,
UCIOJIB30BAIM JUIsl WCCJIENOBAaHUS KOHILIGHTpAalMi aJapMUHOB M KX BO3MOXHOW CBS3M C
KJIMHUYECKMMHU NpU3HaKamu 3abosieBanus. [IpumeuaTensHo, YTO B JTaHHOM BHIOOpKE B KaueCcTBE
IPyNIl CPaBHEHUSI OTOOpaHbl HE TOJBKO 370POBBIE JIOHOPBI, HO M MAIMEHThl C PEBMATOMIHBIM
aptputoM (PA), aHKUIO3UPYIOIIUM CIIOHAMIINTOM/00J1e3HbI0 bexTepeBa (AC) v ICOPHATHYECKUM
aptputom (IIcA). Bce mannbpie mo 3Toii BbIOOpKE mpenactaBieHsl B Tabmume 6. B rpymmy
nanuenToB ¢ CKB BkiIoyanuch TOIBKO JKEHIMHBI, TaK KaK 3TO 3a00JieBaHHE BCTpeUaeTcs yalle
y skeHIMH. COIJIacHO JMUTEpaTypHbIM IaHHBIM, COOTHOIICHHME MXCHIIUH M MY)XYUH CpeIu
NaneHToB 00bIYHO cocTaBisgeT 9:1 u Bappupyet oT 4 10 11 xeHMH K 1 My>)XKUnHE B 3aBUCUMOCTHU
ot peruoHa [241]. [Ins Apyrux aHATU3UPyEeMbIX 3a00JIEBAaHUI COOTHOIICHUE MYXUUH U )KECHIIUH
COOTBETCTBOBAJIO CPEJHUM 3HAaueHUsAM B nonynsauuu. B uactHocTH, mnmsa PA xapakrepHo
COOTHOIIIEHHE | My)X4YMHA K 3 *KEHIIMHAM, JUIsl aHKUJIO3UPYIOLIETO CHOHIAWINTa — HA000poT, 3
MYX4HMHBI K 1 xeHimue [242]. [y mcopuaTuveckoro apTpuTa XapakTepHO MPUMEPHO paBHOE
COOTHOIICHUEe MYK4YHMH K >keHumHam (1:1) [242]. [TogoOHbIe COOTHOIICHUSI HAOIOJATUCH B
aHaJTM3UPYEeMbIX BBIOOpKaAx, MpejacTaBieHHbIX B TabOnuue 6. BaxkHO OTMETUTH, YTO BBIOOPKHU
NAllMeHTOB C pPEBMATUYECKMMHU 3a00J€BAaHUAMU HE Pa3IUYaIUCh [0 TaKUM BaXXHBIM
BOCTIAIUTENBHBIM Mapképam, kak COD u CPB, a Taxke BO3pacTy, UTO JeNaeT CPaBHEHUE ITHX
rpynn Oonee peneBaHTHbIM. Ilpu sTom y mamuentoB ¢ CKB KkoHueHTpanus aHTUTEN K
nasyuenodyeunoit JJHK kak MUHUMyM Ha MOpsIIOK OKa3ajgach BBILIE, YEM y MAIMEHTOB C APYTUMU
pEeBMaTHYECKUMH 3a00JEBaHUSIMU, YTO COOTBETCTBYET JHMTEpaTypHbIM aaHHbIM [243]. Bce
IIPEJICTAaBICHHbIE BBbIIIE JaHHBbIE YKa3bIBAIOT Ha TO, YTO KIMHUYECKHE XapaKTEPUCTHKU
MAlMEeHTOB, onucaHHble B TaOmuie 6, COOTBETCTBOBAIM KIIACCUYECKHUM XapaKTepUCTHUKAM
aHanmu3upyeMbIx 3aboneBanuii. Kpome Toro, uytoObl ydecTh pas3ivyuusi B IOJIOBO3PACTHBIX
XapaKTEePUCTHKAX W JUIUTENBHOCTH 3a00JeBaHUi, 3TH (aKTOpbl YYUTHIBAIUCH B KayecTBE

koBapuart npu aHanuse koBapuauu (ANCOVA) u orieHKe 3HAUUMOCTH Pa3Induil MapKEpOB.
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Tadauma 6. KiuHuyeckue JaHHBIE TMAMEHTOB C peBMaToWaHbIM apTtputoM (PA),
ankwiosupyronuM cnoramuToM (AC), ncopuatndeckum aptputoM (IIcA), cucremMHoMi KpacHOU
Bomyankoi (CKB) um 310poBbIX m0HOpPOB (3/]), BKIIOUEHHBIX B HCCIEIOBAaHUE JUIsI aHAIIM3a
AJIApMUHOB U UX aCCOIMALNM ¢ TpU3HAKaMU 3a00JIeBaHUIA.

Hpusnak PA (n=60) | AC (n=60) | IIcA CKB 31 (n=73) | p-
Q) ) (n=30) (3) | (n=24) (4) | (5) 3HAYeHHe
ITon (m/x, %) 22/78 69/31 30/70 0/100 30/70 <0.01
Bospact, tet | 52 (36, 61) | 46 (38, 52) | 44 (34,56) | 44 (31,54) | 45(29,51) | H.3.
Jmurensnocts | 9 (5,17.5) | 12 (7.8, 125 (3,1 6(3,14) — 2 vs. 4
3a0oseBaHus, 22.3) 21.3) <0.01
JICT
NUMT 26 (23,29) | 25.8 (21.5,|259 (21.2,|25.2 (21, | 23.5 (20.2, | H.3.
28.1) 30) 28) 26.3)
COD, Mm/4 26 (08,28 (11,143 (24,22 (08 |- H.3.
11.5) 6.2) 9.8) 8.9)
CPB, mr/n 145 (6.8, | 10 (4,18) | 16(10,26) | 15(85,38) | — H.3.
28)
Anm-QHK | 2.6 (0.7, | 1.8 (0.9, | - 214 (88,045 (0,] 1vs. dus:
AT, ME/mn 5.2) 3.9) 117) 1.8) <0.02
2vs. 4.
<0.001
4 vs. b5
<0.0001
Kimmanaeckwit DAS28: 3.4 | ASDAS- DAS28: 3.5 | SELENA- - -
HHIEKC (2.6, 4.6) CRP: 1.7 (1,94) | sLepAl: 4
(1.3,2.5) | DAPSA: 14
ASDAS- | (5. 22) (2,8)
ESR: 1.8
(131, 2.6)
BASDAI:
1.9 (1, 3.2)

Pesynbrater mpeacraBiensl B Buae meanansl (Q1, Q3) mis KOTMYECTBEHHBIX IMOKA3aTelNiel WiIu B BUIC
OTHOCUTENBHBIX 4YacToT (%) Uil KaTeropualbHBIX JaHHBIX. [l OLEHKM 3HAYMMOCTH Pa3Iuuuil
ucrosb30Bain Kputepuii Kpackena—Yomnuca ¢ amocrepuapHeiM TecToM JlaHHa, A7l KOJIWYEeCTBEHHBIX
ToKazaTeliel WM KPUTEPUH XU-KBAIpaT I KaTeTOPHABHBIX JaHHBIX. 3/ — 3mopoBbie moHOpsl; UMT —
uHekc Macchl Tena; COD — ckopocTs ocepanust 3putpountoB; CPBb — C-peaktusHblil 6enok; antu-au/IHK
AT — anrurena x asynernoueunoit JTHK; DAS28 — mkana aktuBHOCTH 3ab0eBanus 28 (ot anrd., disease
activity score 28); ASDAS-CRP — 1ikaja akTHBHOCTH aHKAJIO3UPYIOIIET0 CIIOHAMINTA C HCIIOJIb30BaHUEM
CPBb (or anru., the ankylosing spondylitis disease activity score using C-reactive protein); ASDAS-ESR —
IIKajla aKTHBHOCTH aHKHJIO3UPYIONIETO CIIOHAWINTA ¢ Mcmoiap3oBanneM COD (ot amri., the ankylosing
spondylitis disease activity score using erythrocyte sedimentation rate); BASDAI — batckuii unaekc
aKTUBHOCTH aHKMWIO3Mpyromero croumumura (or amri., Bath ankylosing spondylitis activity index);
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DAPSA — uHIieKC akTHBHOCTH [ICOpUATHYECKOro aptputa (0T aHri., disease activity in psoriaticarthritis);
H.3. — e 3HaunmMo. CTaTUCTHYECKH 3HAYMMBIMA CUHUTAIINCH PE3YJIbTATHI C p-3Ha‘{CHI/IeM <0.05.

VY OosblimHCTBA ManueHToB ¢ PA HaOmionanack yMepeHHas aKTHBHOCTH 3a00JieBaHMUS,
ucxonas u3 3HaveHud uHuekca DAS28 (Tabmuma 6). 80% u 82% mnamuentoB ¢ PA umenu
NOJIOKHUTEIBHBI TECT Ha PEBMATOMIHBIA (akTOp M aHTUTENA K [HUKIXYECKOMY
UUTPYUIMHUPOBAHHOMY MENTHUY COOTBEeTCTBEHHO. Cpenu mnamueHToB ¢ AC 76% sBasiiuck
HOCHUTEIIAMH 27-r0 ayutes Iokyca B rena uenoBeueckoro neiikonurapuoro anturena (HLA-B27).
VY nauuentoB ¢ AC B OCHOBHOM HaOMIOanach HHU3Kas aKTHUBHOCTH 3a00JIEBAHUS COTJIACHO
unnexcaMm ASDAS-CRP/ASDAS-ESR u ymepeHHast akTHBHOCTB coriiacHO uHiekcy BASDAIL Y
OonpimHcTBa NanueHToB ¢ [IcA Habmoganack ymMmepeHHass akTUBHOCTh 3a00JI€BaHUS COTJIACHO
unjgekcam DAS28 u DAPSA. BaxxHO OTMETUTbH, UYTO BCE€ MALMEHTHI NOJIydalld Tepamnuio. B
4acTHOCTH, 56% mnauuentoB ¢ PA, 79% c AC u 47% c lIcA nony4yaiu reHHO-UHXEHEpPHBIE
ouonornueckue mnpemnapatel ([TMBII), a ocTtanpHble MAaMEHTHl TMOJMyYadd CHUHTETHYECKUE
Oa3ucHble poTUBOBOCHaNUTENbHBIE TTpenapaTsl (CBIIBIT) unu rmtokokopTrkocTepousl. Cpenu
['UBIT naubonee pacrpocTpaHeHHBIM MpemnapaToM npu PA 6but putykcumab (63% mnaiueHTos),
HO TAlMEHTHI TaKXKe MPUHUMAIHN TOIMMyMal, IepTOIN3yMad Meroil, OJIOKM3yMad U capuirymad.
[Matiuentsr ¢ AC momydanu nepronm3ymad mneron (28,5%), nerakumad (19%), cexykunymad
(17%), anpanumymab (14%), ronumymad (12%) u ukcekusymad (9,5%). Ilpu IIcA manueHTsI
nojy4anu 1eproiausymad meroa (29%), cexykunymabd (29%), Herakumab (21%), ukceknzymad
(14%) wm rycenbkymal® (7%). Cpeau cBIIBII mertorpekcat mnomydanu 43% DalUEHTOB C
peBMaTouiHbIM apTputoM (PA), 32% ¢ AC, 40% c I1cA u 8% c CKB. [Tanuents! ¢ CKB nonyyanu
tonbko cBIIBII, mnpu »ToM Hambosee paclHpOCTpaHEHHBIM IpenapaToM  oOKa3ajcs
rusipokcuxyopoxuH (71%). 88% manuentos ¢ CKB, 23% nanuentos ¢ PA u 6% naunentoB ¢ AC
IPUHUMAIU TJIIOKOKOPTUKOCTEPOUAbl (B OCHOBHOM ImpenHu3oioH). [lanmentel ¢ IIcA He

IoJIydJajiu I''TFOKOKOPTUKOCTCPOU/IbI.

Bropas Bei6opka cocrosuia uz 56 nmaruentoB ¢ CKB u 35 310poBbix 10oHOPOB. laHHYIO
BBIOOPKY HCITOJIb30BAJIM IS BBIJCJICHUS AHTUTEN W3 IUIa3Mbl KPOBH M aHalM3a HX
KaTaJIMTUYECKOW aKTUBHOCTH. KITMHUKO-aHAMHECTHYECKUE JTaHHBIE ITOW BRIOOPKH MPECTABICHBI

B TabGauue 7.
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Tadauna 7. KiuHuueckue naHHBIE TAIMEHTOB C CHUCTEMHOM KkpacHou BomudaHkoir (CKB) u
30pOBBIX JTOHOPOB (3]1) M3 rpymnm WCCieoBaHUs KaTalIUTUYECKHX akThBHOCTeW 1QG mma3zmbl
KpPOBHU.

IMapameTtp CKB (n=56) 3]1 (n=35) p-3HaUYeHHe
Mo (x/m, %) 100/0 100/0 -

Bospacr, ner 50.5 (40, 59) 45 (38, 59) 0.35
JIMTenhHOCTh 8.5 (4, 17) — —

3360J’ICBaHI/I5I, IoJbI

SELENA-SLEDAI, 6 (4, 10) — _

OasuIBI
AnTr-onl/IHK AT, 39.6 (12, 154) 3(1,17) 0.00003
HI/MIT
Antu-nu/IHK AT, 61.5 (28, 189) 12 (8, 21) 0.00006
HT/MUIT

Teuenue (octpoe/ 2127171 - -
nogoctpoe/
XpoHUYECKoe, %)

AXKTHUBHOCTD 16/49/2/33 — -

3a0oseBaHus
(BBICOKAS/
yMepeHHas/ Hu3Kas/

MUHHMMaJIbHas1, %)

da3za (axTuBHast/ 96/4 - _

HeakTHBHast, %)

Pesynbratel mpeacraBiensl B Buae meananbl (Q1, Q3) mis KOTMYECTBEHHBIX IMOKA3aTeliel WiIN B BUIC
OTHOCHUTENBHBIX dYacToT (%) IS KaTerOpHadbHBIX MaHHBIX. JIJIS OIEHKH 3HAYMMOCTH Pa3Inauid
ucnonb3oBanu U-kputepuid ManHa—YUTHU AJ1s1 KOJTMYECTBEHHBIX TTOKAa3aTeNei Wil KpUTepuil Xu-KBaapat
Jutst kaTeropuanbHbix qaHHbIX. SELENA-SLEDAI — HanmoHabHas olieHKa 0€301aCHOCTH 3CTPOI'€HOB IPU
BOJIYaHKE — HUHAEKC aKTUBHOCTH CHCTEeMHOW KpacHOM Bomuanku; aHTu-onJIHK ar — anTuTena x
omnoniermoueynoit JIHK; amtu-mu/IHK AT — anmturena x asynenoueunodr JIHK. Crarucruueckn
3HAYMMBIMU CUUTAIIUCH PE3YNbTAThI ¢ P-3HaueHueM < (0.05.

AHaNOrMYHO NEPBOM BHIOOPKE, B JAaHHYIO BEIOOPKY BKIIIOUAINCH TOJIBKO KEHIIMHBI, N3-3a
6onbmieit pactpocrpanrocT CKB y xenmun [241]. B xauecTBe 310pOBBIX JOHOPOB OTOMpAH
TOJIBKO EHIIMH, YTO MOJTHOCTHIO HUBEUIUPYET BIMSHUE [10JIa B UCCIIEIOBAaHUM KaTAIUTUYECKUX
aKTUBHOCTEN aHTUTEN. Bo3pacT yuacTHukoB B rpynnax CKB u 310poBBIX TOHOPOB JOCTOBEPHO

He pasnuyaics (Tabmuna 7). 3akoHomepHo, 4yto y nanuenToB ¢ CKB BrblsiBieHa Oojiee BhICOKast
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koHeHTpanus IgG-antuten k oxaHonenovyeunod (antu-onJIHK) m aBynemouewHoi (aHTH-
au/IHK) JIHK B CBIBOpOTKE KpPOBH MO CPaBHEHHUIO C KOHTPOJBHOM Tpymmod. MenuanHoe
3HAUCHHUE MJUTEIBHOCTH 3a00JieBaHMs COCTaBWIO 8,5 ner. MeauaHHOoe 3HAaYEHUE HHJEKCA
aktuBHOCTH SELENA-SLEDAI cocraBuino 6 OamioB. bBoabmmHcTBO manueHTOB  (96%)
HAXOJWJIMCh B aKTUBHOM (paze 3aboneBanus. [Ipumepno y nonoBunsl nauuentoB ¢ CKB (49%)
Ha0JI0/1aach YMEpEeHHas aKTUBHOCTh 0OJIE3HHU, XOTSI B BHIOOPKE MPHUCYTCTBOBAIU MAI[UEHTHI C
BbICOKOH (16%), HU3KO¥H (2%) 1 MUHUMAIILHOW aKTUBHOCTHIO (33%). Y OONBIIMHCTBA MAIUEHTOB

(71%) ormeuanocs xponudeckoe teuenue CKB.

3.2. KoHueHTpanus aJJapMHUHOB M MAPKEPOB HETO3a

3.2.1. O61mas, ssiepHasi ¥ MUTOXOHAPHAJIbHAasA BHeKkjIeTouHas JIHK

Buexnerounas JJHK (Bk/IHK) npencrasnser coGoii oguH u3 Hambosee H3y4eHHBIX
amapmuaoB, B ToM wumcie npu CKB [244]. Hupkymupyromas BkJIHK cuunTaercs
HecnenupUIecKuM MapKepoM KJIETOYHOW CMEpPTH, B TOM 4YHCie myreM Hero3a [245]. OoOmias
nupkynupytomas BkJIHK cuurtaercs wuHTerpanbHbIM MOKa3zaTelneM BCEX MHUPKYIUPYIOIIUX
HYKJICMHOBBIX KHCIIOT B 3K30COMax, Be3MKynax M B komiuiekcax ¢ JIHK-cBs3wiBarommmu
OenkaMM, MOCKOJIbKY B MpOIIECCe aHaIn3a MPOUCXOAUT paspyuieHue Be3ukyn u JJHK-0enxoBbix
KoMmIuiekcoB. Kpome toro, ucnons3yembiii MeTos aHanuza ((piayopomMeTpudeckoe 0OHapyKeHue
JIHK ¢ momomuipio MHTEpKaIMPYIOUIEro KpacuTels) MO3BOJIIET PErUCTPUPOBaTh B OCHOBHOM
i /THK [246]. B pamkax gaHHO# paboTel 0c000€ BHUMAHUE YAEIEHO CPABHEHUIO YPOBHS 00IIIei
Bk/IHK mpu CKB u npyrux peBmarnueckux 3aboneBaHusix, Takux kak PA, AC u IIcA.
Jlutepatypubie nannbie 00 o6mei Bk IHK nmocesimens! B ocHoBHoM CKB u PA [247], B TO Bpemst
kak npu AC u IIcA takux gaHHbIX Mano. KpoMme Toro, cpaBHEHHE HECKOIBKUX pPEBMATHUECKUX
3a007eBaHU B OJHOM 3KCIIEPUMEHTE MpPEJCTaBiseT OOJIBIION HHTEpEeC, MOCKOJIBKY HaeT
BO3MOXXHOCTh BBISIBUTH IOTEHIIMAIBHBIE MapKepbl s auddepeHIInanIbHOW TUAarHOCTUKU U

0OHApPY)XHUTh XapaKTepHbIE M3MEHECHUSI TIPU KaXKIOM 3a00JICBaHHH.

Ha Pucynke 4 npuBeieHbl JaHHBIE 0 KOHIIEHTpanuuu ooueit BHeknerouno JIHK B muiazme
KpPOBH MAallMEHTOB C PA3IMYHBIMU PEBMAaTHUYECKHUMH 3a00JIEBaHUSMU M 3/I0POBBIMHU JOHOPAMHU.
KoBapuanmnonnsiit ananus (ANCOVA) ¢ ygeTom mosia, Bo3pacTa, JJIMTEILHOCTH 3a00J1eBaHUs B
KauecTBE KOBapuaT IOKa3aJ, 4TO 3TH NEPEMEHHBIE HE SBIISJIMCh 3HAYMMBIMU KOBapuaTaMu B
mozenn ANCOVA. CrnenoBaTenbHO, 3TH NIEPEMEHHBIE HE OKa3bIBAJIM CYLIECTBEHHOI'O BIUSHUS
Ha koHIeHTpanuu oomen BkJIHK. IIpoBeneHHbIil aHamu3 mokasal, 4To KOHIICHTpalus oOmen

BkJIHK yBenmmuuBanace Tonpko mpu CKB u AC 1o cpaBHEHHUIO C KOHTPOJbHOU rpymmoi (Pucynok



68

3). [lonyuennsie ganubie o nmoBeimeHuu oodmen BK/IHK mpu CKB cormacyrorces ¢ pe3ynbraramu
psaga mpeapaymux ucciaemoBanmii [105, 106, 248, 249, 107, 97, 108, 250, 147, 251, 96].
JlutepaTypHble JaHHBIE TAKKE MOJATBEPIKAAIOT BBICOKHIA ypoBeHb obuiel Bk/IHK npu AC [252,
253, 254]. Crout oTMETHTbH, 4TO MeauaHHOe 3HadeHue odmierd BK/IHK okazanoce nHambonee
BbicokuM Tipu CKB, X0Ts 3HaYMMBIX OTIMYMN O CPAaBHEHHUIO C JPYTUMHU PEBMATUYCCKHUMU

3a0o0eBaHUsAMH HE BbIsABICHO (PucyHOK 3).
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Pucynoxk 4. Konnentparuu o6meii Buekierounor JJHK (Bk/IHK) B ma3me 310poBBIX JOHOPOB
(31), manuenToB ¢ cucreMHOll kpacHoi BoiuaHkod (CKB), peBmarouanbim aptputoM (PA),
ncopuatnaeckum aptputoM (IIcA) m ankunosupyrommm cnoHgmntom (AC). I'opuzoHTansHas
10JI0OCA BHYTPH «SIIIKMKa» U 3HAaYEHHE CIIpaBa OT HETO — ME/INaHa; HU3 U BEPX <IIUKa» — NEPBBIN
U TPETUM KBAapTWJIb, I'PAHUIBl YCOB — IOJITOPA MHTEPKBApTUIbHBIX pazMaxa. CTaTUCTHUECKHE
pa3iauuus onpeaeNsiu ¢ moMolbio ananusa kopapuaiuun (ANCOVA) ¢ anoctepuapHbIM TECTOM
ThIOKM € INONpPaBKOW HAa MHOYKECTBEHHBIE CPAaBHEHMsI, € IOJI, BO3pPACT U JJIUTENBHOCTh
3a00JIeBaHNUsl YUYUTHIBAJIU B KAUECTBE KOBApHUAT.

[Tpu [1cA u PA He BbISIBIEHO 3HAUUMBIX OTIM4YUi B ypoBHE 061ielt Bk/IHK no cpaBHeHHI0
co 3mopoBeiMu JoHopamu (Pucynok 3). [Ina IIcA He ypmanock HalTH OIyOJHMKOBaHHBIE
uccnenoBanus 06 obmet Bk/IHK, 3a nckimouennemM ofHo#i paboThl, B KOTOPOW MPOBE/IECH aHATIHN3
yucina kol ¢pparmenroB JIHK, necymux ren TNF-a, B ceiBopoTke manuentoB ¢ [IcA [255].
OnyOnukoBaHHbIE PaOOTHI B OCHOBHOM IOCBSIIIIEHBI U3YYEHUIO MCOpHasa, MPH KOTOPOM TaKKe
nokazaHo moBsiieHne obmei BkIAHK [256], HO KkOTOphIli 3HAYMTENFHO OTJIMYAETCS 10

KIIMHUYCCKUM TIPOABJICHUAM OT IIcA. B HCCICA0BAHUAX, IOCBAIIICHHBIX PA, OTMCUHACTCA B

OCHOBHOM ToBbIIIeHHe ypoBHs ob6miert BkJIHK [106, 147, 148, 257, 258], 3a uckiroueHHEM
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OJITHOTO HCCJICIOBAHMS, B KOTOPOM ITOKa3aHO CHIDKEHHE 3TOro mokasatens [259]. Pesynabrars
JaHHOM paboThl 00 OTCYTCTBHHM 3HAYMMBIX M3MEHEHHH ypoBHs obOmiei Bk/JIHK mpu PA moxer

OBITH CBs3aHO C dpeKxTamu IeUeHus, 94To OyAET PaCCMOTPEHO Jajee.

[Iyn umpkymupyrommx HYKJIEHMHOBBIX kucioT Bkiwoyaer JHK  saepHoro wu
MUTOXOHIPHUAIIBHOTO IIPOUCXO0KIECHHUS, KOTOPBIE PA3JIMYAIOTCS IO BOCAIIMTEILHOMY OTEHIUAILY
[260]. [TosToMy nmanee B paboTe UCCIEIOBaHBI KOHIICHTPALUU SACPHOW U MUTOXOHIPUAIBHON
Bk/IHK meTonom mudposoii TP (Pucynok 5). ANCOVA ananu3 mokasai, 94TO BO3pacT, MOJ U
JUIUTETILHOCTh 3a00JIeBaHMsI 3HAYUMO HE BJIMSUIM Ha YPOBHHU SIEPHOM U MHUTOXOHJIpUATHHON
Bk/IHK. B pe3ynbrare aHanu3a ycTaHOBIJIEHO, 4TO KOHUEeHTpauus saepHoi BkIHK noctosepno
MOBBIIIAJIACH TPU BCEX YCTHIPEX aHATM3UPYEMBIX PEBMATHYCCKHUX 3a00JICBAHHSIX 110 CPABHCHUIO
CO 3JI0POBBIMU JIIOABMH, MPUYEM HamOoJiee BHICOKHME MEIWAHHbIE 3HAYECHHS KOHIICHTpAIUU
anepuoit BKJIHK nadmonanu npu CKB (PucyHok 5A), 0lHaKO 3HAUMMBIX Pa3Iu4Mid C APYTUMU
3a00JIeBaHUSIMHU HE BBISIBIICHO. BONBITMHCTBO HCCIE0BaHUN TOATBEPKAAET MOTYUCHHbIE JaHHbBIE
0 mnosblneHnn KoHueHTpauuu saepHoil Bk/IHK y mammentoB ¢ CKB mno cpaBHeHuio co
3mopoBbiME oHOpamu [108, 261, 262], xoTs Takke onyOinKoBaHa paboTa, Iie TAKOro Pa3Indus

He oOHapyxeHo [249].
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Pucynok 5. Konuentpamus snepHoit (A) m muroxonapuansHoit (b) Breknmerounoit JIHK
(BxkIHK) B muma3me 310poBbIX 10HOPOB (3]]), MalMeHTOB ¢ CHUCTEMHON KpacHOW BOIYaHKOM
(CKB), pemarouansim aptputoM (PA), ncopuarnyeckum aptpurom (IIcA) u aHkuI03upyrommm
cnomutoM (AC). 'opr3oHTanbHas MOJI0Ca BHYTPU «SIIKMKa» W 3HAUEHUE CIpaBa OT HEro —
MeJMaHa; HU3 U BEpX «IIIMKa» — MEPBBbIH U TPETUH KBAapPTHIIb, TPAHULBI YCOB — IMOJITOpPA
MHTEPKBapTUIbHBIX pa3maxa. CTaTUCTUYECKHE pa3JInyMs OMPEIeNsd C MOMOUIbIO aHaau3a
koBapuanu (ANCOVA) c anoctepuapHbIM TeCTOM ThIOKHM C MONPaBKOH Ha MHOXECTBEHHbBIE
CpaBHEHMsI, 1€ 110J1, BO3PACT U AJIUTEIBHOCTb 3a00JI€BaHHS YUUTHIBAIN B KAUECTBE KOBAPHAT.
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[Ipu ananuze muroxoHapuanbHou BkJIHK nHabGmomanm wmnyro kaptuny (PucyHok 4b).
Konuenrpanusa muroxosnapuansHoi BK/IHK okazanace noBsliieHa pu 4eThIpeX peBMaTUYECKUX
3a00JIeBaHUAX TI0 CPABHEHUIO C KOHTPOJIBbHOM rpymnmoil. OnHako Hanbosnee BBICOKHE YPOBHU
mutoxoHapuaibHoi BKJIHK nabmonanu npu PA, a cambie Huzkue — npu CKB. Tlonydennsie
JaHHble 0 noBblieHUH mMuToXxoHApuanbHO BKJIHK npu CKB mo cpaBHEHHIO CO 310pOBBIMHU
JIOHOPAMH COTJIACYeTCS ¢ HEKOTOPHIMH W3 HEMHOTOYHCIICHHBIX JIMTEpaTypHbIX AaHHbIX [108,
249], xoTs1 omyOIMKOBaHBI IaHHBIC U O CHIDKEHUM 3TOoro nmokaszaress npu CKB [261]. B ciyuae
AC u [IcA B nutepatype HE yIanoch HAWTH JaHHBIEC O SAEpPHOU U MUTOXOHApUanbHOM BK/IHK,
MO3TOMY PE3yJIbTaThl JAHHOTO HCCIIENOBaHUS BOCHOJHSIOT JTOT MpoOen B 3HAHUSX.
Jlutepatypusie nannsie o BKJIHK npu PA nporuBopeunssl. B yactHocTH, B paboTe PrikoBoil ¢
COABT., IOKA3aHO TMIOBBIIICHUE SJIEPHOW, HO He MuTOXoHApuanbHoi BkK/HK [263], a B
uccileJoOBaHUM JleMaHHa ¢ COaBT. BBISBJIEHO MOBBIIIEHNE MUTOXOHIPHUAIBHON IPU HEU3MEHHOM
ypoBHe sinepHoii BkJIHK [264]. [Togo6HbIe HECOOTBETCTBHS MOT'YT OBITh CBSI3aHBI C BIHUSTHHEM
Tepanuu, YTO PacCMOTPEHO jJainee. TemM He MeHee, MOXKHO IMPEANOJIOKUThb, YTO BBISIBICHHOE
NOBBILIEHHE YpOBHS MUTOXOHApUanbHOU BKIHK mpu PA MoxeT ObITh CBSI3aHO € IOBPEXKIEHUEM

MHUTOXOHIpHIA [265].

B xonme ananusza BiausHMA Tepanuu Ha KoHueHTpauuio BkJIHK ycranosneno, uto y
naiueHToB ¢ PA, momyuatomux ['MBII, k KOTOpbIM OTHOCATCSA pa3ivyuHble MOHOKJIOHAJIbHBIE
aHTHUTeNa, HanpuMep, MHPJINKCUMAa0, KOHIIEHTpalusi MUTOXOHIpHaiibHOM BHekIeTouHoi /IHK B
8 pa3 HUXKe, UeM y MalueHToB, kotopele npuHumainu cbIIBII, nanpumep, merorpekcar (Tabmuma
8). nsa npyrux aHanusupyembix 3a00JieBaHUM KakuX-1100 accolmauii Mexay KOHIeHTpauuen

BHekserouHoi JIHK u npoBoaumoii Tepamnneii He BBISBICHO.

Tabauua 8. Konnenrpauus murtoxonapuanbHoi BHekserouHo JIHK (mT-Bk/IHK) B mmazme
nanMeHToB ¢ PA, nDpuUHUMAaOIUX CHHTETHYEeCKHe Oa3HMCHble IPOTUBOBOCHAIUTENbHBIC
npemnapatsl (cBIIBII) u renno-unxeHepubie Ononornyeckue npenapatsl (I'MBIT).

Mapkép cBIIBII (n=11) I'UBII (n=21) P-3nauenue
Mr-Bx/ITHK 5711 (1996, 11720) | 703 (405, 5183) 0.021

Pesynbratel mpencTaBieHsl B BUAe Meauansl (1-if kBapTuib, 3-i kBapTuih). CTaTHCTHYECKYIO 3HAUNMOCTh
pasnuuuii oneHnBaM ¢ momoiisio U-kputepus ManHa-YUTHA.

Takum 00pa3zom, MoJlydyeHHbIE JaHHBIE YKa3bIBalOT HA TO, YTO YBEJIMUYEHHUE KOJIUYECTBA
obmeit Bk/IHK npu CKB cBsi3aHo, riIaBHBIM 00pa3oM, ¢ yBEIHMUEHHEM KOJIMYECTBA sJCpHOU
BkJIHK, Toraa kak mpu PA B 60bI1Ie# CTEMEHN YBEIMUNBACTCS COACPIKAHUE MUTOXOHIPHATIBHON
BkJIHK. Ilpu IIcA u AC Briman sigepHord m mutoxoHapuanbHoW BK/IHK moBombHO O5m30K.

VBenmuuenue ypoBHs BKJIHK mMoxer ObITh Hecienn(puyeckuM MapKepoM HETO03a, OJHAKO CTOMT
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y4HuTBIBaTh, 4TO BKJIHK MOXeT BEICBOOOKIATHCS TIPH IPYTUX TUTIAX KICTOYHON CMEPTH, a TAK)Ke

AKTHBHO CEKPETHPOBATHCS B COCTABE IK30COM U Be3UKYI [266].

3.2.2. HMGB1

besnok rpymmel Beicokoit MobunpHOocTH Bl (HMGBI) cunraercss oqHMM U3 OCHOBHBIX
QIapMUHOB  SAJIEPHOTO MPOUCXOXKACHUS, HHHUIHMUPYIOUIMNA BOCHIAIUTENbHBI OTBET uepes3
peuentopsl TLR4 u RAGE [267]. Kpome Tor0, OH crioco0OeH JeiCcTBOBATh B KOMILJICKCE C SIICPHOM
JTHK, o6ieryasi n(pOHUKHOBEHHE €€ B KJICTKY, YTO MOBbIIaeT MMYyHOTeHHbIH 3 dext [JTHK [268].
W3 nonydeHHbIX pe3yJabTaToB, NMpeACTaBICHHBIX Ha PucyHke 6, BUIHO, YTO Hanbojee BHICOKAs
konueHrpanus HMGBI BeisiBiena npu CKB, uto coryacyercs ¢ TUTepaTypHbIMA JaHHBIMU [269,
270]. TTomn, BO3pacT U JUIMTEIHHOCTD 3a00JIEBAHUS HE OKa3bIBAIM 3HAYMMOTO BIUSHHS B MOJICITH
ANCOVA. IlpumeuarenpHo, uro y manueHToB ¢ CKB Takxke BbIsBIeH Hamboyiee BBICOKHU
ypoBeHb o6melr u reHoMHoil BKJIHK (Pucynku 4 u 5), 4ro Takke yka3blBaeT Ha sIEpHOE
npoucxoxaenue BKHK, mockonmbky HMGB1 — sto JIHK-cBsi3pIBaromuii O€loK M MOXKET

BBIJICJIATHCS U3 KiIeToK B Komiuiekce ¢ JIHK [271], B Tom uucie B mporiecce HETO3a.
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Pucynok 6. Konientpaiusi O6enka rpymmbl Beicokoir moounbHocTH Bl (HMGBI1) B mmasme
310pOBbIX JT0HOPOB (3/]), marueHToB ¢ cucTeMHoi kpacHoi Bomuankoit (CKB), peBMaronaHbsiM
aprputoM (PA), ncopuarnueckum aptpurom (IIcA) u ankunosupyromum crnoHauiauroMm (AC).
['opu3oHTanbHAs MOJIOCa BHYTPH «SIIIHMKa» M 3HAUEHUE CIpaBa OT HEro — MeJuaHa; HU3 U BepxX
«IIMKa» — MEePBbII U TPEeTUN KBapTUIIb; TPAHUIIBI YCOB — MOJITOPAa MHTEPKBAPTUIILHBIX pa3Maxa.
CratucTrdeckue pasiaudus ompenesiii ¢ moMomipio aHanmsa koapuanmu (ANCOVA) ¢
anocTeprapHbIM TeCTOM ThIOKH C MOMPAaBKOW HAa MHOXKECTBEHHbIE CPAaBHEHUS, 1€ 10J, BO3PACT
U JJTUTENBHOCTH 3a00JI€BaHMs] YUUTHIBAIM B KQUeCTBE KOBapHar.
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3.2.3. luTpy/LIMHHUpOBaHHbIH rucTon H3

HuTtpynnuHupoBaHHbIi THCTOH H3 cuuTaeTcs ajapMUHOM U CHEHU(PUYHBIM MapKepoM
Hero3a [272, 273]. TlpoBencHHbIM aHanu3 mokasan, 4ro y narueHtoB ¢ CKB koHieHTpaius
UTPYUIMHUPOBAHHOTO H3 HE TONBKO CTaTUCTUYECKU 3HAYMMO MPEBBIIIAET TAKOBYIO Y 3J0POBBIX
JIOHOPOB, HO U Y MAalUMEHTOB C APYrUMHU peBMaTHueckumu 3aboneBanusimu (Pucynok 7). Ilou,
BO3pacT M JUIMTENBHOCTh 3a00JIeBaHMsI HE OKa3blBaJM 3HAYMMOIO BIMSHUS Ha YpPOBEHBb
uutpyiauaupoadiHoro H3 B momenu ANCOVA. IlonyuyeHHble pe3yibTaTbl KOCBEHHO
yKa3bIBaIOT HA TO, 4TO MoBbImeHue obmei u saaepuoii Bk IHK, HMGB1 npu CKB moxert ObITh
CBSI3aHO C MOBBIIIEHHON HETOTUYECKON aKTUBHOCTHIO. OMyOJIMKOBAHHBIE TUTEPATypHbIE JTaHHBIC
TaKk)Ke TMOATBEPKIAIOT BBICOKHI ypoBeHb MapkepoB HeTto3a npu CKB, B ToM wuyucne
nurpyuimHupoBanHoro H3 [134, 274]. Kpome Ttoro, uurpy/uMHUpoBaHHbI H3 mposBiser
UMMYHOTCHHYIO aKTUBHOCTb, BBICTyNasi B poiu amapmuHa. OH CIOCOOCH CBSI3BIBATHCS C
meMmOpanubiMi TLR2 u TLR4, na makpodarax, IeHAPUTHBIX KJIETKaX, SHAOTCIHATBHBIX H
SMUTENNATBHBIX KIETKaX, 4TO MPUBOIUT K BHICBOOOXKIEHHUIO OOJIBIIOTO KOJIMYECTBA TaKHUX
MPOBOCTIAJIUTENBHBIX UTOKUHOB, Kak TNF-a, IL-6, u IL-1(, 4ro B cBOIO odeper MPUBIEKAET

HOBBIC HEUTPO(DUIIBI B OYar MopakeHHsl, 3aMbIKasi TOPOYHBIN KpyT [272].
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Pucynok 7. Konuentpauust uutpymiuaupoBanHoro rucrona H3 (H3 mur.) B mia3me 310pOBBIX
noHopoB (3/1), manueHToB ¢ cucTeMHOM kpacHo# Bomuankoi (CKB), peBMaTOUIHBIM apTpUTOM
(PA), mncopuarnueckum aptputom (IIcA) wu ankunosupyromum cnongwiurom (AC).
['opu3oHTanbHAs MOJIOCa BHYTPH «SIIIHMKa» M 3HAUEHUE CIpaBa OT HEro — MeJuaHa; HU3 U BepxX
«IMKa» — MEePBbII U TPEeTU KBapTUIIb; TPAHUIIBI YCOB — MOJITOPAa MHTEPKBAPTUIILHBIX pa3Maxa.
CraTucTHdecKue pa3inuus Ompeaessuii ¢ mnomompio aHanusa koBapuammun (ANCOVA) c
anocTepuapHbIM TECTOM THIOKHM € NMONPAaBKOW HAa MHOYKECTBEHHBIE CPABHEHUS, /1€ 1101, BO3PACT
U JUIMTEIBHOCTb 3a00JI€BAHNS YUUTHIBAIM B KAUE€CTBE KOBAapHaT.
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3.2.4. Muesionepokcuaasa

Muenonepokcuaaza (MIIO) wHapsgy ¢ muTpy/UIMHHpoBaHHBIM  H3  saBisiercs
BBICOKOCIICIIU(HYHBIM MapKEpOM HETo3a, HO He cuutaercs aimapmuHoM [275]. CornacHo
pesynprataM ANCOVA, konuentpaunu MIIO noseimanucs npu CKB u PA no cpaBHenuto co
3nopoBbiMu jJoHOpamu (PucyHok 8). IlpumeuarenbHo, uro y nanuentoB ¢ CKB nabmromanu
camble Bbicokre ypoBHH MIIO mo cpaBHEHHIO C APYTUMHU PEBMATUYECKUMHU 3a00JIEBAHUSMHU.
Konnentpanuu MIIO oxazanucs Boiie npu PA, yem npu AC. Yposens MIIO Takske noBbliasncs
npu IIcA no cpaBuenuio ¢ AC. CTOUT OTMETHTD, YTO T0J, BO3PACT U JITUTEIBLHOCTH 3a00JICBaHHS
HE OKa3aJIi CYIIECTBEHHOT0 BIIMSHUA Ha MOJy4YeHHbIE JaHHbIE. TakuM 00pa3om, crienuduyueckue
MapKepbl HET03a, Takue Kak HUTpyuinHupoBaHHBIH H3 u MIIO, B Haubonblielt creneHu
noseimayiick mpu CKB, yka3wiBast Ha BKJIaJ HeTo3a B nosbinieHune ypoHs BkJJHK 1 HMGBI B
ma3Me KpoBu mnanueHToB. [lanubie o moBbiieHun ypoBHsi MIIO mpu CKB cormacyrorces c

JuTepaTypHbIMU [276].
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Pucynoxk 7. Konuenrpanus muenonepokcunasbl (MIIO) B mnazme 31o0poBbix poHopos (310),
NAalMeHTOB C CUCTeMHOM KpacHoil Bomvankoit (CKB), peBmaromanbim aptputom (PA),
ncopuarnueckuM aptputoM (IIcA) u ankunozupyromum cnoHauautom (AC). I'opuzoHTanbHas
10JI0CA BHYTPH «SIIIHKa» U 3HAYEHHE CIIpaBa OT HETO — MEIMAHA; HU3 U BEPX <CIILUKa» — NEPBBIN
U TPETUM KBAapTWJIb, I'PAHUIBl YCOB — IOJITOPA MHTEPKBAapTUIIbHBIX pazMaxa. CTaTUCTHUECKHE
pa3nuuusi onpeAessur ¢ momMoinisio ananu3a kopapuanud (ANCOVA) ¢ anocTepruapHbIM TECTOM
ThIOKM ¢ TONpaBKOW Ha MHOXKECTBEHHbIE CpaBHEHHS, T€ IO0Jd, BO3pacT U JUIMTEIbHOCTH
3a00JIeBaHNs YYUTHIBAIN B KAU€CTBE KOBApHAT.
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3.2.5. KomOunupoBanHble Npoduin MapképoB HeTO3a

YacTHuHBIA JAUCKPUMHHAHTHBIN aHAIM3 METOJOM HauMeHbIHX KBaapaToB (PLS-DA)
sBIseTCs YPPEKTUBHBIM UHCTPYMEHTOM JIJIsl CHM)KEHUSI Pa3MEPHOCTHU JIaHHBIX U TPapHuuecKoro
NPECTAaBICHUS CXOJICTBA WIIM PAa3NIMyus B aHAIM3UPYEeMbIX oOpasuax. B nanHoit pabote PLS-DA
NPUMEHEH Ui MpeACTaBICHUS KOMOWHUPOBAHHBIX Mpoduieil MapkepoB HETO3a, TaKUX Kak
obmas, saepHas 1 MutoxonapuanbHas BKJIHK, HMGBI1 u mutpymummaupoBannasiii ructod H3.
Pesynbrar, npencraBneHHsbiii Ha rpadgukax PLS-DA, nemMoHCTpHpyeT, YTO TOJNBKO MAIUEHTHI C
CKB 3HauMTeNbHO OTIIMYAIUCH OT 30POBBIX JIUI, TIOCKOJBKY 3JUIUAICH 95% MOBEpUTEIHLHOTO
uHTepBajia He mnepekpbBanuch (Pucynok 9). B ocrtanpHbIX ciydasx npopuiv MAUeHTOB U
3JI0POBBIX JOOPOBOJIBIIEB B 3HAUUTEIBHON CTENIEHH MEPEKPHIBAINCH, YTO YKa3bIBAeT Ha OJIM3KHE
YPOBHH MapKepoB HeTo3a. B nmuTepatype He yaanoch HailTH paboT ¢ UCIOIB30BaHUEM ITOI00HOTO
M0JIX0/1a, TO3TOMY JlaHHasi padoTa MM03BOJIMIIA HAMJISIIHO MTPOJEMOHCTPUPOBATh Haubosee sspKkue
u3MeHeHus MapkepoB Hetosa mpu CKB B oTiinume oT apyrux peBmaTuueckux 3adoneBanuil. C
JIPYTOi CTOPOHBI, TOBBIIIIEHHE YPOBHS MapKEepPOB HETO3a MOXKET OBITh CBSA3aHO HE C YCHJICHHEM
HeToTnyeckoi aktTuBHOCTH npu CKB, a ¢ yXyziieHneM KiIupeHca HeToTH4eckoro marepuana. Ha
3TO yKa3bIBaeT psij (pakToB, 0003HAYEHHBIX B 0030pe nuTeparypsl: 1) y nanmmentoB ¢ CKB wacto
BCTPEYAIOTCSI MYTAIMH, HAPYIIAIOIINE HOPMAIbHYIO paboTy Hykieas [35, 36]; 2) y manueHToB ¢
CKB Bo3spacraer aktuBHOCTh uHrHOMTOpa JJHKas3er | [34]; 3) JIHK MoxkeT ObITh SKpaHHpOBaHA

OT JISWCTBHUS HyKJIea3 3a CUET 00pa30BaHMs KOMIUIEKCOB ¢ aHTHTesamu [60].
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PLS-DA: CKB vs 31, PLS-DA: PA vs 311
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Pucynok 9. I'padpuk 4acTUYHOr0 JMCKPUMHHAHTHOIO AHAJM3a METOAOM HAWMEHBIIUX
kBagpaTtoB  (PLS-DA), orpaxaroumii KOMOWHUpOBaHHbIC mnpoduian  OHOMAapKepoB,
aCCOLIMMPOBAHHBIX C HeTo30M. [IpencraBieHo momapHoe cpaBHeHUE MNpoduiiel IS Bcex
aHATM3UPYEeMbIX Tpymil. Kaxkmas Touka cOOTBETCTBYET OTICIBHOMY YYaCTHHKY HCCIICIOBAHUSI.
Ha pucynkax mokasansl >yumiricel 95% moBeputenbHOTO MHTEpBaia. OTCYTCTBHE MEPEKPHITHS
DIUIMIICOB  yKa3bIBA€T Ha XOpoIlee paslelieHue Mexay oOpasmamu. W Hampotus,
MIEPEKPBIBAIONITNECS JUTHIICHI CBUICTCILCTBYIOT O CXOJICTBE MEXKIY TpYIIaMd IO YPOBHSIM
MapKepoB HETO3a.

3.2.6. CBAA3b ¢ KIIMHUYECKHMH NPOSIBJICHUSIMU 3200/1eBaHUSI

Jlanee mMpoBOAWIM OLEHKY CBSI3M KOHLEHTPALMil MapKEPOB HETO3a C KIMHUYECKUMH
npusHakaMmu CKB. Hcnonbp3oBaHHble 17 aHaliM3a KIMHUKO-aHAMHECTHYECKHE JaHHbIE
npezcrasieHsl B Tabmune 6. Kpome 3TuX AaHHBIX MCHOIB30BATIHM TaKKe TUTP aHTUHYKIICAPHBIX
aHTUTEN M CKOpOCTh KiyOoukoBoil ¢unbTpanuu (CK®), koTopble SBIAIOTCA BaKHBIMU
nokasatensimu tedeHus CKB [277, 278]. TlonydeHHble CTaTHCTHYECKH 3HAYUMBIC KOPPEISIIUH
npencraniensl B Tabnuue 8. [Ipsimast koppensiuus Mexxay UUTUTPpY/UIMHUpoBaHHBIM H3 nu MITO
yKa3bIBalOT Ha MOBBIIIEHHYIO HETOTHYecKyro akTuBHOCTh npu CKB. OOparnas koppemnsuus
Mexny MIIO u CK® roBopuT O BOBJIEUEHHOCTH HETO3a B IMOBPEKICHHE IOYEK, KOTOPBIE
ABISAIOTCS ONHUM U3 opraHoB-mumieHedd npu CKB. CorjacHo IuTepaTypHbIM JaHHBIM,
BHEKJICTOYHBIN HEHTpO(MIbHBIC JIOBYIIKH OOHapykHBaroTCs B moukax marueHToB ¢ CKB, a
HETO3 WrpaeT OOJBLIYI0 pOJIb B TAaTroreHe3e Takoro cepbEé3Horo ocnoxxkHenus CKB, kak

BonuaHouHbI Hedpur [10].
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Tadauna 8. Koppemsaiun Mexmy Mapk€épamMu HETO03a W KIMHUKO-aHAMHECTHYCCKUMH ITapaMeTpaMu
narerToB ¢ CKB.

ITapamertp Hut. H3 MIIO
Bospact Rk=0.33; p=0.03
UMT Rk=0.34; p=0.028
MIIO Rk=0.33; p=0.046
CKoD Rk=-0.61; p=0.001

Rk — xoaddunuent xoppemsiiuu Kenmamna; [ur. H3 — turpymmuaupoBanusiii ructon H3; MITO —
muenonepokcunaza; UMT — wumamexkc maccer Tema; CK® — cKOpocTh KITyOOYKOBOW (DHIIBTpAIIHU.
CraTucTHyYecKd 3HAYMMBIMHM CUMTAIM pe3yibTarel ¢ pP-3HadeHneM < 0.05. Craructudeckyio
JIOCTOBEPHOCTH OMPEAEIISUIN ¢ TOMOIIBIO KpuTepust Kenpamnna.

Emé onnuMm BaxkHbIM opraHom-muilenbto npu CKB sBnsercs cepaie. Panee B Haieit
naboparopuu mnokaszaHo, uto y nanueHToB ¢ CKB ¢ u 6e3 3a0oseBanuii cepieqyHO-COCYTUCTON
CUCTEMBI 3HAYUTEIIBHO OTIUYACTCS [IMTOKWHOBBINA MPO(HIIb, B YACTHOCTH TTOKA3aHO MOBHIIICHUE
KOHIICHTPAIlMM TPOBOCHATUTENBHBIX HUTOKHMHOB y manueHtoB ¢ CKB ¢ comyrcTByrommmmn
Cep/ICYHO-COCYTUCThIMHU maTosiorusimu [279]. B manHOo# paboTe moka3zaHo, YTO y MAIMEHTOB C
CKB c¢ 3a0oneBaHUsSIMH CEpPACUYHO-COCYIUCTOW CHCTEMBl 3HAYUTEIBHO IOBBIMIAIOTCS
BbICOKOCTIEIU(UYHBIE MAPKEPBI HETO3a: HUTPYJIIMHUPOBaHHBINA rucToH H3 nu MIIO. Pe3ynpraTsl
npejactaBieHsl B Tabnuie 9. B HacTosiee BpeMs CYUTAETCS, UYTO HETO3 BOBJICUEH B MATOTECHE3
TaKUX CEepACUHO-COCYTUCTBIX MATOJOTHI KaK aTepocKIepo3, UIIeMUdecKkas OOle3Hb ceplla,
cep/eyHas HEeAOCTaTOYHOCTb, JIETO4HAsl runepTeH3us U Ap. OUeBHAHO, YTO MATOJIOTHYECKUE
MEXaHU3Mbl TaKMX 3a00JICBAaHUN 3HAYUTEIHHO PA3IMYAIOTCS, HO €Clid 00OOIIMThH MX, TO POJIb
HETO03a MOKET 3aKJIF0UAThCS B MOBPEKACHUH SHIOTEIMS, HHUITUAIIUY MTPoIiecca UMMYHOTpOMO03a
Y YCWJICHUH BOCIAJIEHUS U PEMOJCIUPOBAHUS, B TOM YUCIIE OKUCIECHUE JTUITONPOTENHOB HU3KOM

IUIOTHOCTH ¢ 00pa3oBaHKeM ellé Ooiee mpoaTeporeHHbIX OKUCIeHHBIX (opm [280, 281, 282].
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B 3aBHCHMOCTH OT HAJIMYHS CepPACIHO-cOCyaUCThIX 3abonmeBanuii (CC3) y mamumentoB ¢ CKB.

Mapxkép HeTo3a IMamuentsl 6e3 CC3 | [lanuentsl ¢ CC3 | P-3HayeHue
(n=14) (n=10)

H3 nur. 1.1(0.7,1.8) 2.2(15,29) 0.02

MIIO 2.6 (1.4,44) 8.7 (5.8,10.8) 0.008

Pesynprarhl mpencTaBieHbl B BHIIE MeIWaHBI (TIEPBBIA KBApTHIIb, TPETHH KBapTWib). CTaTucTU4ecKue
pasziuus oneHuBau ¢ nomomnisio U-kpurepust ManHa — YHUTHH.

Takum 00pa3oMm, KOPPENISLUOHHBIA aHAJIN3 BBIIBMII CBS3b CIEUU(UYECKUX MapKepOB
HeTo3a ¢ KimHn4eckumu ocodennoctsimu CKB, uTo enie pa3 yka3plBaeT Ha BOBJIEYEHHOCTh HETO3a

B IIATOI'€HE3 DTOro 3a00JIEBaHUA.

3.2.7. KonueHTpanus HIMTOKHHOB

Jlucperynsiiysi 1mpo- M MPOTHBOBOCHAIMTENBHBIX LUTOKAHOB HEPa3phIBHO CBS3aHA C
naroreHe3om CKB [283]. [Tostomy B naHHOI paboTe W3yveHa KOHIEHTpauus 41-ro MUTOKHMHA,
4TOOBI OXapaKTepPU30BaTh M3MEHEHHs B IUTOKWHOBOW CETH WU BBIIBUTH BO3MOJKHBIC CBSI3H C
KJIMHUYECKUMU OCOOCHHOCTsIMU 3abosieBanus. Cpenu 41-ro mpoaHaIM3UPOBAHHOTO IIUTOKHHA,
BCTPEUYAITUCH TAKKUE TPYIITbl KMMYHHBIX PETYJISTOPOB, KaK IIMTOKAHBI, XEMOKHHBI, HHTEP()EPOHHI,
(akTopsl pocTa, WICHBI cynepceMeicTBa (hakTopa HeKpo3a omyxoiu u (hakTopsl pocta. [TomHbIi

CIMCOK IPOAHAJIM3UPOBAHHBIX MOJIEKYJ IPENCTABIEH B B Tabmuue II1.

INPUIOKCHUH
[TosryueHHbIe pe3yNbTaThl MPEACTaBIEHBI B BUAE rpaduka-Byiakana (volcano plot) (Pucynox 10),
MIO3BOJISIONIETO HArJSIIHO MPOJAEMOHCTPHPOBATh, KaKWe M3 MOJEKYJT CTaTUCTUYECKH 3HAYMMO
oTanyanuck y nanueHToB ¢ CKB 1o cpaBHEHUIO cO 3710pOBBIMHU JIOHOpaMH (KpacHbIe TOYKH Ha
rpaduke), a Kakue — HeT (4€pHble TOUYKH Ha rpauke), a TakKe HalpaBiIeHHUE U JOCTOBEPHOCTh

BBISIBJICHHBIX M3MEHEHUM.

B pesynbrare y nanuentoB ¢ CKB oOHapykeHO MOBBIIIEHUE CIEAYIONIMX IUTOKHHOB!
untepieiikuna (IL)-1P, anraronuct peuentopa unrepneiikuna 1 (IL-1RA), I1L-6, IL-9, IL-10, IL-
15, MoHoOIMTapHBIA XeMoTakcuueckuit 6emok-1 wium xemoknn CCL2 (MCP-1/CCL2), daxtop
Hekposa omyxonu o (TNFa), dpakrankua wm xemoknH CX3CL1 (Fractalkine/CX3CL1),
BOCTIAIMTENbHBIN Oenok Makpodaros 1a nmu xemokun CCL3 (MIP-10/CCL3), BocrianuTenbHbIH
oemok makpodaro 1B wimu xemokun CCL4 (MIP-1B/CCL4). Kpome Toro mokaszaHo, 4TO Y
3JIOPOBBIX JOHOPOB TMOBBIAIOTCA TPU LUTOKMHA: pacTBopuMblii juranng CD40 (sCD40L),
tpomboruTapubiii Gaktop pocta AA (PDGF-AA) n MakpodaraabHblii XeMOKHH HIIH XEMOKHH
CCL22 (MDC/CCL22). Ognako mocie nmpuMEHEeHHs MOMPAaBKH HAa MHO)KECTBEHHbIE CPaBHEHUS

Xonma-boHpeppoHH, TOCTOBEPHO MOBBIIICHHBIMU OCTATHCH TOIHKO CIEAYIONIUE IIUTOKHHBI TIPU
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CKB: IL-15, IL-1RA; IL-6; TNFa; IL-9 u Fractalkine/CX3CL1, a y 310pOBBIX JHI[ HE

06Hapy>I<eHo AOCTOBCPHO IMOBBIIICHHBIX IUTOKHWHOB.

6+ Boime y naunentos ¢ CKB - Briwe y 3/1
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Pucynok 10. V3meHeHus KOHIEHTpalUuil LUTOKMHOB Yy MAalMEHTOB C CHCTEMHOH KpacHOMU
BOJYaHKONH M 370pOBBIX JOHOPOB. ['paduk-Bynkan (vVolcano plot) orpaxkaer 3aBHCHMOCTH
JOrapu(pMHUUECKOr0 HW3MEHeHHs (KpaTHoe wu3MeHeHwe L0g2) mpu momapHOM CpaBHEHUH
MEJMAaHHBIX 3HAYEHUH B JBYX TPYIIIAaX OT OTPHIATEIbHOrO orapudma p-3Hadenus (-Loglo p-
3HaveHus1). Cepas mpsMasi JIMHUSA — TpaHULA cTatucTHueckod 3HauumocTH (P=0.05). Yépnas
npsiMasi JIMHUS — TPaHMIA CTATUCTUYECKON 3HAYMMOCTHU IOCIIE TPUMEHEHUS MONpaBKu Xojama-
boudepponu. XKeénteiMu Toukamu 0003HaU€HB! IIMUTOKUHBI, KOTOPbIE CTAaTUCTUYECKH 3HAYMMO
noBbIeHb! B 0HOM M3 rpynn (P<0.05), HO OHM He MPOLUIM MOMpPaBKy HAa MHOXECTBEHHbBIE
cpaBHeHUs XonMa-boHnpepponu. KpacHsiMu TOUKaMu 0003Hau€HbI HUTOKUHBI CO CTATUCTUYECKU
3HAUUMBIMM H3MEHEHHSIMU B KOHLEHTpPALMH, MPOIIEIIINE MOMPaBKy HAa MHOXECTBEHHbIE
cpaBHeHMs XosMa-boupepponu.

CornacHo momydeHHbIM pesynbTataM, npu CKB moBelmaercss pazHooOpa3Hblii Habop
MPOBOCTIAJIMTENHBIX IUTOKUHOB. |L-15 oOecrneunBaer BBDKUBaHHUE W MpOTHGEpaIHio
€CTECTBEHHBIX KWJUIEPOB M IMTOTOKCHYecKuX T-mumporuror CD8+[284, 285]. IL-6 u TNFa
CUMTAIOTCS 0a30BBIMU IMTOKMHAMU BOCIIAJICHUS, BOBICYEHHBIMUA B MHOTOUHCIICHHBIE TTPOLIECCHI
npu CKB [286, 287]. Fractalkine/CX3CL1 — 3To MOIIHBII XeMOATTPaKTaHT, BOBJICUCHHBIN B
narorere3 CKB [288]. IL-9 BrInoHSAET ABOMCTBEHHYIO KaK MPO-, TAK U TPOTHBOBOCIIAIHTEILHBIE
¢yaknuu. C OAHON CTOPOHBI STOT NUTOKHH TOAJEPKUBACT Pa3BUTHE AKTHBHBIX KIETOK
BocnasieHuss — Th17, ¢ JApyroi CTOPOHBI TAaKXKe MOAICPKUBACT PAa3BUTHE PEIIYISTOPHBIX T-
kietok (Treg) [289]. Kpome Toro mokazaHo, 4to T-KJISTKH MOTYT Npou3BoaAuTh IL-9 kak B mpo-,
TaKk ¥ B nOpoTtuBoBocnanutenbHoM okpyxkeHun [290]. IL-1RA cumraercs kimaccuyeckum
IPOTHBOBOCTIAUTEIBHBIM IIUTOKMHOM, KOTOPBIA ITOBBIIIAETCS, MO-BUANMOMY, KOMIICHCATOPHO
[291, 292]. Takum oOpa3om, TMOJNyYEeHHBIC JaHHBIC IMOATBEPKIAIOT IPOBOCIAIUTEIBHOE

cocrosinue npu CKB.
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AHanmM3 KOppENIMH YPOBHS ITMTOKWUHOB C TSDKECTHIO 3a00JI€BaHUs, BBIPAKEHHOW B
ungaekce SELENA-SLEDAI u nauTenpbHOCThIO 3a00JI€BaHUS TOKA3all IMOJIOKUTEIBHYIO CBS3b
psina mpo- v MPOTUBOBOCIIATUTEILBIHX IIATOKUHOB 1 XeMOKHHOB ¢ nHAekcoM SELENA-SLEDAI,

YTO XapaKTEePHO JUIs BOCTIAIUTEIbHOTO 3a00neBanus (Pucynok 11).
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Pucynox 10. TemoBas kapra KOppelIsLUil MEXAY TSKECThIO 3a00JIeBaHHS, BHIPAKCHHOM B
unnekce SELENA-SLEDAI (SELENA), mimTenbHOCTBIO 3a00J1€BaHKs U YPOBHEM IIMTOKHHOB
nanenToB ¢ CKB. Cratuctuuecku 3HaYMMbIE KOPpENSALUU OTMEUYEHbI «*». CTaTHCTUYECKYIO
3HaYMMOCTbH OIICHUBAJIM C IOMOMIBIO KpuTepusi CrirpMmeHa.

3.2.8. 3akiI0ueHue Mo pas3jaeny

[TonyuyeHnnble pe3ynbTaThl O KOHIEHTpauuu anmapmuHoB mnpu CKB ykasbiBaloT Ha
MPEUMYILECTBEHHO SAEPHOE IPOUCXOXKIECHUE OTHUX AQJapMUHOB, B OTJIMYME OT JPYTUX
MPOAHATU3UPOBAHHBIX PEBMATHUECKHUX 3a001eBaHui. B yacTHOCTH, MOBBIIIIEHHE YPOBHS 00IIEi
BkJIHK mpu CKB npoucxonumno 3a cuet Bkiana JIHK reHOMHOro mpouCcXoxaAeHUS, B TO BpeMs
Kak BKJIagq MuTOXOHApHanbHOM BK/IHK oxazancs muHuManbHbiM. Kpome TOro, naHHble O
MOBBIIIEHHOM YPOBHE CHENH(PHUECKUX MapKepoB HeTo3a (uuTpyutuHupoBanHoro H3 u MIIO)
MOJTBEPXKIAIOT BOBJICUEHHOCTh Hero3a B maroreHe3 CKB, yto oOycnaBiuBaeT MOBBILICHHE
nupkyaupytouieit Bk/IHK sineproro npoucxoxaenus. [Ipu apyrux 3aboneBaHusIX U3MEHEHUS B
MapKepax HeTO3a OKa3aJMCh MEHEE BBIPA)XKEHBI, YKa3blBasi HA MEHBUIYIO POJIb HETO3a IIPHU 3THUX
natosiorusix. CoriacHo nojay4yeHHbIM pe3ybTaTaM, MApPKEPHI HETO3a KOPPETUPOBAIHN C MAPKEPOM
HNOBPEXJCHUS MOYEK M HAJMYUEM COMYTCTBYIOLIMX CEPJAEYHO-COCYAMCTHIX 3a00JEeBaHUN MpU
CKB. OTu paHHbIE TOAYEPKUBAIOT CIIOXKHOCTh MAaTOTCHETUYECKUX MEXAHU3MOB, CBSI3AHHBIX C
MOBPEXJACHUEM pA3IUYHBIX OPraHoB, B KOTOPBIX MOTYT OBITh 3aJ€HCTBOBAHBI MOJIEKYIIHI,
BBIIETISIONINECS NIPU HETo3e, Y nmauneHToB ¢ CKB. AHanu3 mupokoro crnekrpa HUTOKUHOB IPU
CKB noxarBepausi NPOBOCHAIUTENBHOE COCTOSIHME Yy TAlMEHTOB, YTO COOTBETCTBYET

JUTEPATYpHBIM JAaHHBIM M OOIMMM TIPEACTABICHUSM O TaToreHe3e 3adoseBanms. OHAKO
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uH(poOpMallisg O KOHLUEHTPAUU IUTOKHMHOB OKaXeTCA KpalHEe Ba)KHOM NMpPU M3YUYEHUU CBS3U C

YpOBHEM KaTaJIUTUYECKON aKTHBHOCTH AHTUTCII, paCCManHBaeMOﬁ Jajice.

Kpome toro, nokasano, 4ro y nauueHToB ¢ PA HecopasmMepHO ApyruM peBMaTHUECKUM
3a00J1eBaHUAM MOBBIIIACTCS KOHLEHTpanus muroxoHapuansHoi Bk/IHK. Ilpu stom Bmepsble
IIPOJEMOHCTPUPOBAHO, YTO YPOBEHb MUTOXOHApHanbHoU BKIHK TecHO CBs3aH ¢ BUIOM TEPAINH,
KOTOPYIO  MOJy4aroT InanueHTbl. lloslydeHHbIEe  JaHHBIE  YKa3blBAIOT HA  INPU3HAKHU
MUTOXOHApHaIbHON nuchyHKuuu npu PA, ocobenno Ha ¢one tepanuu I'UBIL, uTo oTkpbiBaeT
NEPCIEKTUBBI I JAIBHEHIIEr0 M3Y4YeHHMs], a TAKXKE MOAYEPKUBAET MEPCIEKTUBHOCTD ITOMCKA

BO3MOXHBIX KIIMHHUKO-IHUAIrHOCTHYCCKUX MapKéI)OB MHTOXOHﬂpH&HBHOﬁ IIpHUpOALbI.

3.3. AHTHTe/1a K aJTapMHUHAM

3.3.1. Autu-IHK anTuTena

B nuteparypHoM 0030pe HEOAHOKpPATHO yMOMsiHyTO, uTto anturena kK JIHK sBustorcs
BBICOKOCTICIIU(HYHBIM U JMArHOCTHYECKH 3HaunMbIM Mapképom CKB [231, 293, 294]. Cornacho
panee mpencrtaBieHHbIM MaHHBIM (Tabmuuer 6 w 7), konuentpammsa antu-J{HK anturen y
narnreHToB ¢ CKB 3HaunTeNNbHO BHINIE, YEM Y 3I0POBBIX JIOHOPOB, YTO OJTHOCTHIO COOTBETCTBYET

JMTEpaTypHBIM JaHHbIM [231, 293, 294].

B pamkax Hactosiiieit paboThl Takke MOATBEPKACHO, UTO KoHIeHTpalus aHTu-o1/IHK u
anTu-nu/IHK anTuTeNn HampsMyro CBsi3aHBI C TSKECTbIO 3aboneBaHus. Tak, Ha 0ObETUHEHHON
rpynme nanueHToB ¢ CKB, B34ThIX M3 00enx BBIOOPOK, MpejcTaBieHHbIX B Tabmumax 6 u 7,
noka3aHo, 4to antu-on/IHK anTHTENa CTAaTUCTUUECKN TOCTOBEPHO MOJIOKUTENBHO KOPPEIUPYIOT
¢ 6amnamu no unaekcy SELENA-SLEDAI (Koaddunment xoppensimu Kennamna (RK)=0.24,
p=0.032), B To Bpems kak aHTU-AU/IHK anturena takxke npsMo KOppeaupoOBalIM C MHIEKCOM
SELENA-SLEDAI (Rk=0.24, p=0.037). DOtu pe3yabTaThl TOJHOCTHIO COTJIACYIOTCS C

JUTEPATYPHBIMH U TOBOPSAT O KauecTBE aHAIM3UpyeMoid BIOopku nanuentos ¢ CKB [295].

HNutepecHo, uro konmeHtpauuu aHTU-oNIHK wu antu-pu/IHK antutren He wumenn
CTaTUCTHYECKH 3HAUMMBIX KOppesuil ¢ ob1mei, sinepHoit 1 mutoxonapuanbHoil BKIHK. Xots
B HEKOTOPBIX MyOIMKALMAX OTMEYAETCS IMOJIOKUTENbHAS KOPPESAIUS MEXIY KOHLEHTpaluen
o6mreit Bk/IHK 1 TspkecThio 3a00neBanus, BeIpaXeHHOH B Oaytax o uanekcy SELENA-SLEDAI
[96, 106]. XoTst ecTh TakKe U MyOIHUKAIUH, T/Ie TaKasi CBA3b He oOHapyxeHa [97]. [TonydeHHbIe
JTAHHbIE MOTYT OBITH CBSI3aHBI CO CIEAYIOIIMMHU (pakTopaMu: 1) U3MEHUYMBOCTH KOHLEHTpAIUU
BHekserouHoi JIHK B kpoBu — kak oTMeueHO B 0030pe nuTeparypsl, koHueHTpamus Bk/IHK

ABIACTCA OJOCTAaTOYHO BOHaTHHBHOfI, H MOXCT HU3MCHATHCA B MOMCHT BpPEMCHU B OTBCT Ha
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pasHooOpazHbie ctumyisl [98, 99]; 2) sddexT BpemMeHu npu 00pa3OBaHUH AHTUTEI K
KOHKPETHOMY aHTUTEHY — IOBBIIICHUE YPOBHS aHTUTEI SBJSETCS OTBETOM Ha TOSBJICHUE WA
YBCIMYCHUC KOHICHTPALIMKM QAHTUICHA B MNPOILJIOM, a4 HC B HaCTOfIH_[I/Iﬁ MOMCHT BPCMCHH.
[TonpoGuee BpemenHoit 3 dexT B oOpazoBanuu antuten k JIHK B orBeT Ha BHeknerounyto JTHK

OyZIeT paccMOTpeH B pazjene 3.5, MOCBAMEHHOM SKCIIEPUMEHTaM C JIa0OPaTOPHBIMU MBIILIAMHU.

Kpowme Toro, B pabote mpoBeI€H KOPPEISIIMOHHBIA aHAIH3 MKy KOHIIEHTPAIUEH aHTH -
JHK anTuTen u nurokuHamu B mazme nanueHtoB ¢ CKB u3 Bropoit rpynnet (Tabnumna 7). B
pe3ynbTaTe ycTtaHoBieHo, uTto antuTena k JHK wumeror mocratoyHo mano craTHCTHYECKU
3HAYUMBIX KOPPENSUUN C IUTOKMHAMHU, YUYUTHIBAS IIUPOKUN CHEKTp MPOaHaTU3UPOBAHHBIX

MoJieky (41 murokun). OgHAKO cpeir OOHAPYKEHHBIX KOPPEISAIINH CIeIyeT BBIICIUTh HanOoee

BaxxHble (Pucynok 12 u Tabnuua 10).

Fractalkine IL-8
O <
JHKa3znas ID,‘
aKT. vl
Anru-nuJIJHK |2
ar I
IFNa2 TNFa

Pucynoxk 12. TemnmnoBast kapTa KOppesisuuil MexAy KOHIIEHTpalueil aHTUTEeN K JIBYLE[IOYEYHON
JIHK (BepxHsist ctpouka), antutesn k ononenodeuyHoil JIHK (HmxHsAS cTpouka) M ypoBHEM
UTOKMHOB y manueHToB ¢ CKB. Cratuctuyecku 3HAaYMMble KOPPESIMHM OTMEUEHBI <«*».
CTaTucTH4ecKyIo 3HAaYUMMOCTb OIIEHUBAJIN C IIOMOILbIO KpuTepust CriupMeHa

Ta6auna 10. [TaroreHeTndyecky BaKHbIE KOPPEIALUN MEXKIY aHTUTEIAMH K OJHOLENOYEYHON
(o) u pynenoveunoi (ai) JHK u nurokunamu.

Antu-on/IHK ar Antu-nii/THK ar
MDC Rs=-0.43; p=0.02 Rs=-0.43; p=0.02
sCD40L Rs=-0.41; p=0.03
TNFa Rs=0.42; p=0.021 Rs=0.44; p=0.015
IFNa2 Rs=0.45; p=0.03

B uwacTHOCTH, BBISIBICHBI OTpHUIIATEIbHBIE KOPPEISINN YpOBHEH MakpodaraabHOro Oenka
MDC u kak antu-onJIHK, Tak u antu-qu/IHK anturen (Tabmaumna 10). MDC cuntaercst BaxKHBIM

XEMOKHHOM, OTBEYAIOIIMM 3a MHUTpAIMi0 KiIeToKk Treg B ouar Bocmamenus [296], dro
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CIOCOOCTBYET KOHTPOJIIO ayTOMMMyHHOro B-kierounoro otera [297, 298]. Ilostomy
HEraTUBHBIM AP (EKTOM BBICOKMX KOHILEHTPAlUH 3STOT0 XEMOKHMHA MOXKHO OOBSICHHUTH
BBISIBJICHHYIO OTPHIATENIbHYIO KOppessiuuio ¢ ypoBHeM aHTu-{HK anturten. OrpunarenbhHyto
koppemsiiuio antu-A/{HK antuten ¢ SCD40L MoxHO 00BACHUTE TEM, YTO 3TOT JIMTaH]] AKTHBHO
CHI)KAETCSI TMPH TEPalmkH THIPOKCHXJIOPOXUHOM [299]. A KOHIEHTpauusi aHTUTET K
neyuenovyeunoit JIHK 3agactyro acconumpyercs ¢ TskecThio 3a00s1eBaHUs, U, CIEA0BATEIBHO,

JI03UPOBKAMH IIpernapara.

TNFo u IFNo2 npusHiTOo cunmTaTh OJHMMH W3 LEHTPAJIbHBIX IPOBOCHAIUTEIbHBIX
LIUTOKUHOB, yyacTByromux B natoreneze CKB. TNFa TecHO cBs3aH ¢ aKTUBHOCTBIO 3a00J1€BaHUs
Y TIOJIOKUTEIbHO KoppenupyerT ¢ TeueHrneM CKB, cornacHo nureparypHbiM qanHbiM [287]. IFNa2
otHocutcs K IFN | Tuna, a kak oTME4eHO B JIMUTEPATypHOM 0030pe€, JaHHBIN LIUTOKUH aKTHBHO
BoBJieueH B natorexne3 CKB [32]. [Tony4eHHBIN pe3ysibTaT BaKeH 10 JBYM IPUYMHAM: BO-TICPBBIX,
emé pa3 MOATBEPXKACHA CBA3b MexAy aHTuTenamu K JJHK u kxpaiiHe BakHbIMM I naTOreHes3a
CKB uuroxkunamu, u, BO-BTOPBIX, KaKk OyAeT mokazaHo B pazzaene 3.4.2, nocesménnom JIHK-
runponmsytomeld aktuBHocTH 1gG y manmentoB ¢ CKB, ata npsiMast Koppemnsius cripaBe1inBa
TOJIbKO JUIsl BhICOKOAP(PHUHHBIX Kiaccuuyeckux aHTu-J{HK anTHTeN, HO He Ui KaTaluTHYEeCKUX

antu-J{HK 19G, uto no3Bomsier o0cyxaats ux pons B naroreHeze CKB.

3.3.2. AHTHTEJIA K THCTOHAM

AHTHTeNna K THCTOHAM Takke cBs3aHbl ¢ maroreHe3oM CKB, ogHako B KIMHHYECKOH
MPaKTUKE UX OMPEIENSAIOT JOCTATOYHO peAako. OHU CUMTAIOTCS BAXKHBIMHU TOJIBKO B KOHTEKCTE
JIEKAPCTBEHHOW BOJYAHKH, TaK KAaK TPH TAKOM COCTOSHUM HAOMIOAAJIOCh OTCYTCTBHE WIIU
JIOBOJILHO HU3KWE TUTPBI aHTUTEN K JBynenodyeuHo /JTHK, B To BpeMs Kak TUTpBI aHTHUTEN K
TMCTOHAM 3HAYUTEIbHO Bo3pactanu [157]. Tem He MeHee, CTOUT HAIOMHUTH, YTO MAIUEHTOB C

J'ICI(E[pCTBCHHOfI BOJTYAHKOM MCKIIIOYAIH U3 JaHHOT'O MCCIIeJOBaHUS Ha ATalme 0T60pa.

Taxke CTOUT OTMETHUTh, YTO TUCTOHBI CUMTAIOTCS ATAPMUHAMH, TTOCKOJBKY BBIIETSIOTCS
U3 KJIETOK MPH THOENIN WK CTPECCE U CIIOCOOHBI MHUITMMPOBATh BocnayinTebHbIN oTBeT [9, 300],
MO3TOMY KOHIIEHTpPAIs aHTUTENI K JTaHHBIM aJJapMHUHAM TakXKe UccliefjoBaHa MatojnomM MDA B
nanoit pabore. [lomyuennbsie pe3ynbrarhl npezacTaBieHbl Ha Pucynke 13. Takoe moBbimieHHe
MOKET OBITh CBS3aHO C KOMITEHCATOPHBIM OTBETOM HMMMYHHOW CHCTEMBI Ha TIOSIBJICHHUE B
KPOBOTOKE OOJBIIOTO KOJUYECTBO AHTUTEHOB SAEPHOTO MPOUCXOXIeHus, B ToM uucie JIHK,
KOTOpasi CiocoOHa CyIECTBOBATh BO BHEKJIETOYHOM MPOCTPAHCTBE JOJIBIIE 32 CUET HAXOXKICHUS

B KOMILJICKCAX C pa3IM4YHbBIMHA 6CJ'IKaMI/I, B TOM YHCJIC TUCTOHaAMU.
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Pucynok 13. KoHueHTpanus aHTUTEN K TMCTOHAM B IUIa3M€ MAllUEHTOB C CUCTEMHOM
kpacHoi Bomuanko (CKB) u 3mopoBbeix gonopoB (3[1). I'opuzoHTasbHasi mojioca BHYTPHU
«IIMKa» U 3HAYEHHUE CIIpaBa OT HETO — MEIMAaHA; HU3 U BEPX <CIIUKa» — IEPBBIA U TPETUH
KBapTWIb; I'PAHULBl YCOB — IIOJITOPA MHTEPKBAPTUWIBHBIX pa3maxa. CTaTHUCTUYECKUE PA3IHUUs
onpezaensiau ¢ nomoupo U-kpurepus Manna — YurHu.

KoppensmuoHHbI aHaTi3 MEXTy KOHIICHTPAIMEH aHTUTEII K TUCTOHAM U KITHHHYECKUMU
MPOsIBIICHUSIMU 3a00JIeBaHUS HE TOKa3aj 3HAYMMBIX pe3ylbTaToB. KOHIIEHTpaIuss aHTUTEN K
TUCTOHAM CTAaTUCTUYECKH JOCTOBEPHO HE KOppeIupoBaia C TSDKECThIO 3a00lieBaHUs,
BeipakeHHol B 6ayutax mo SELENA-SLEDAI (Rk=0.23, p=0.16). I[Tpu 3TOM KOHIIEHTPAIUS STUX
aHTHTEN TpsMo KoppenaupoBaia ¢ TutpoMm anTH-oi/JHK (Rk=0.39, p=0.0026) u antu-mi/JHK
(Rk=0.43, p=8.4x10™*) anTuren. Takue pe3yapTaThl BIOTHE 0XkuaaeMbl, Tak kak JJHK 3agacTyio
HAXOJHUTCS B KPOBOTOKE B KOMIUIEKCE C pPa3jIMYHBIMH OelKaMH HYKIEOCOM, B YacCTHOCTH
ructonamu [301]. Kpome Toro, BBISIBIICHA TOJIOKUTETbHAS KOPPEISINA MEKIY KOHIIEHTpAIue
aaturten K ructoHam u ypoaeM TNFa (Rk=0.22, p=0.03). Dt nanuble emé pa3 moaTBEpKaatoT

BOBJICUEHHOCTh ATUX aHTUTEII B Mpoliecc BocnaauTeabHoro oreera npu CKB.

3.3.3. Autu-HMGBI1 antuTena

Kak ormeueHo B 0030pe JHTEpaTyphl, B HACTOSIIEE BPeMsi M3BECTHO JAOCTATOYHO Majio
uHpopmanun o koHueHTtpauuu antuten k HMGB1 npu CKB. A HemHOrouwmcieHHble
onyOJIMKOBaHHBIE JJaHHbIE POTUBOPEUMBEI. Pe3ynbTaThl aHanu3a, npeacTaBleHHbIe Ha PucyHke
14, cormacyrorcsi ¢ pesynbraramu pabotel [158], B KOTOpOi#l Mmoka3aHO, 4TO KOHIIEHTpALUs

aaTutenl K HMGB1 nosbimraercs npu CKB.
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Pucynok 14. Konuentpauus antuten kK HMGBI1 (antu-HMGBI at) B mitasme nanueHTos
¢ cucreMHoll kpacHoi Bomyankoit (CKB) u 3mopoBsix goHopoB (31). I'opusonTanbHas moioca
BHYTPH «SIIMKa» U 3HAYCHHE CIIPaBa OT HErO — MeIMaHa; HU3 M BEPX «SIIMKa» — MEPBbIM U TpeTUl
KBapTWJIb, TPAHUIIBI YCOB — TOJITOPA MHTEPKBAPTUIIBHBIX pa3zmaxa. CTaTUCTHUECKUE pa3Iuyus
onpezaensu ¢ nomoiursio U-kputepus Manna — YutHu.

B obeux craThsx, KOTOpbIC pacCMaTpUBAIUCh B 0030pe muteparypsl [158, 159],
OTMEUAeTCsl TOJOXKUTENbHAs KOppessalus Mexay KoHueHTpauued antuten k HMGB1 u
TSOKECTBIO  3a0oieBaHusi, BbIpaxkeHHOW B wuHAekce SELENA-SLEDAI. B Hactosmem

UCCIIeIOBaHUU TaKo# Koppensuuu He oOHapyxeHno (Rk=0.008, p=0.96).

3.3.4. 3ak/1r049eHHe 1O pa3fesy

B nacrosimieit pabore nokazaHo, uto y nanueHtoB ¢ CKB moBsbimaeTcsi KOHUIEHTpaLus
antuten Kk JIHK (ogHo- u nBynenodeuHoil) u O6enkaM SAEpHOTO MPOMCXOKIEHUS, TAKUM Kak
ructousl 1 HMGBI1, uro cornmacyercst ¢ JaHHBIMU JUTEpaTypbl. BbIsBIeHHas Koppemsuus
antuten K JIHK u x rucronam ¢ yposHeM TNFo KOCBEHHO OATBEP)KIAET YUaCTUE ITUX AHTUTEI
B BOCITAJIMTENBHBIX IIpOIIECCaX B OpranusMe. Tem He MeHee, CBA3b C KIMHUYECKUMH MTPU3HAKAMU
3a0oneBaHusi oOHapyxeHbl Toabko A anturen k JJHK, uto emé pa3 moareepkaaeTr BHICOKYIO

cnenupuIHOCTh Takux antuten ans CKB.

WNudopmanus, npeacraBieHHas B 3TOM pas3fielie, OTHOCUTCSA K KAHOHUYECKUM (DYHKIUSAM
BbIcOKOa(pUHHBIX aHTHTEN. B cinenyromem pazzaene OyayT npencTaBieHbl pe3ylbTaThl H3Y4eHUs

HEKaHOHMYECKOH KaTanutudeckoil akTuBHOCTH 1gG manmentoB ¢ CKB.
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3.4. KataauTtnyeckass aKkTUBHOCTL AHTHTEJ

3.4.1. Jloka3aTeJbCTBO TOMOIT€HHOCTH BbIJ€JIeHHBIX AHTHTEJI

ITocne BbAEIEHU HMMYHOTI00YIMHOB Kinacca G U3 m1a3Mbl KpOBU MeTo10M aduHHON
xpomarorpaduu, nepes AaabHEHIIMM aHAJIN30M KaTaIUTUYECKOH aKTMBHOCTU aHTUTEIN, HYXKHO
yOeauThCs B TOMOTEHHOCTH MOJyYeHHbIX 00pa3noB antuten. Pesynprarel SDS-PAAG ananuza
BBIJICJIEHHBIX aHTHUTEN MpeCcTaBieHbl Ha Pucynke 15. B neBoii yacTi BUIHBI MOJIOCH Oenka Ha
ypoBre 150 k/la, uto coorBercTBYeT Macce mesnoii monekyasl 1IgG [302]. CnpaBa Ha pHCyHKe
BUJHBI JIB€ IOJIOCHI, COOTBETCTBYyIOIIME JIErKod M Tsok€nod nenu 1gG mocie oOGpaboTku
JUTHOTpeuTosoM. MosekynspHas Macca cootBeTcTByeT 25 k/la mist nérkoit nenu u 50 x/la s

Tsokénoit [302]. Takum obpazom, SDS-PAAG anaiu3 moATBEpHI TOMOICHHOCTh BBIICIICHHBIX

aHTUTEIL
Bes ATT cAarT

Pam: 1 2 3 4 5 M 6 7 8 9 10

O6pa3ubl IgG: S1 S2 S3 S4 S5 S1 S2 S3 S4 S5

IgG—| == = % ww »w 150 =~

125 e
100 W
70 w—
50 W SRS S« Tax. uenb
40 w—
30
<« Jlerk. uenb
20 -

15—

40—

Pucynoxk 15. Ananu3 romorennoctu |gG, BeineneHHBIX U3 Ma3Mbl KpoBu nanueHtoB ¢ CKB,
metogom SDS PAGE. ITT — autrotpenutosr; M — MoJekynspHble Mapképel, SX — HOMepa
MpenapaToB; YUciia mocpean rpaduka — Bec MOJIEKYIIPHBIX MapkEPoB B K/la.

3.4.2. JHK-rugpoausywmas aktuBHocTh IgG nanuentos ¢ CKB

Nmvmynornobynmuasl kimacca G mamuentoB ¢ CKB o6mamamu Bwipakennoit JIHK-
THIPOJTM3YIONIEH aKTHBHOCTBIO TI0 cpaBHeHHIO ¢ 1gG 310poBEIX goHOpOB. [IpuMmep arapozHoro
renb-3JeKTpodope3a ¢ MPOAYKTaAMH peakiuu mpeactaBieH Ha Pucynke 16. Kak BumHO Ha
pucynke, y namueHToB ¢ CKB (BepxHuuit dope3) HaOmomganucy 0ojiee BBIPAKEHHBIC MOJIOCHI
penakcupoBanHoil JIHK (p/IHK), uro rosopur o paspymenun cynepckpydennoit JIHK (cc/ITHK)

aHTUTENaMU. Y 3J0pPOBBIX K€, 32 MCKIIYEHHWEM OAHOTo AoHopa, mosockl p/JIHK mpumepno
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COOTBETCTBYIOT KOHTpOJIbHBIM fopoxkaMm (K) (6e3 BoznetictBust 1gG). [TomyueHHbIe pe3ynbTaThl
o noseimenun JIHK-ruapomusyromeii akruHoctn 1gG manuentoB ¢ CKB mo cpaBHeHHIO cO

3I0POBBIMH JIOHOPAMHU COOTBETCTBYIOT JIUTEPATYPHBIM JaHHbIM [123, 207].

IgG CKB

Pap: K1 2 3 46 6 7 8 91011121314 15616 K

IgG: = + + + + + + + + + + + + + + + + N
POHK=D| 7 oo o o e o oo e o s gy S W s bt
CanK_’- " o— C e e e — - —— —

®parMeHTbI
OHK i
&
O6paseu: S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16
Mmaponus%: 99 61 100 96 99 100 8 57 67 71 59 99 68 8 43 54
IgG 3g0opoBbie

Psg: K 1 2 3 4 5 6 7 8 9 10
IgG: - + + o+ o+ o+ o+ o+ o+ o+ o+
pAHK
ccHK
OBpazeu: HI0 HY H8 H7 H6 HS H4 HZ H2 HI

ruaponus, % 0]12|51(11] 0|05 0 ]01]| O 0

Pucynox 16. Ananu3s npoaykros ruapoiusza JJHK mrasmuaer pBluescript B Teuenue 1 u
IgG anturenamu nanuentoB ¢ CKB (BepxHssa maHenb) U 370POBBIX THOPOB (HUKHSIS MaHENb) B
1% arapo3nom rene. I'maponu3 mnasmugHont JTHK (%) ouenuBancs NeHCUTOMETPHUYECKH IO
nepexoly M3 CyNepcKpydeHHOW (cc) B pernakcupoBaHHyO (p) ¢dopMy u Ooinee KOpOTKHE
dbparmentsl. [lomnas konBepcust JJHK u3 ccJIHK B p/IHK mpunsita 3a 100%. K — koHTpOsIbHBIE
peakuuu 6e3 19G. JIunun, oTMedeHHbIE HOMEpaMH, COOTBETCTBYIOT peakiusM ¢ oopasuamu 19G.

Jlnst foka3aTeabCTBa HATMYUS KaTAIUTHUYECKOM akTUBHOCTH Y aHTUTEN pa3padboTaH psf 14
kputepues [163, 303, 304, 305, 306, 307]. OcHoBHbIE KpuTepHH BKIOYAIOT cienyroriee: (1)
ucnoibp30BaHue apuHHBIX copOeHToB /s BhlaeneHus IgG; (2) orcyrcTBHE KaTaauTHUECKON
akTUBHOCTH mociie copbuuu IgG u3 cmecu; (3) paznuuus B ypoBHSAX akTHUBHOCTH 1gG mexny
NalMeHTaMH U 30POBBIMU JIFOJBMH, €CJIM OHH BBIAEICHBI C MCIIOJIIb30BAaHUEM OJIHUX U TEX )K€
METO/10B; (4) Habm01aeMble KWHETUYECKHE MTapaMeTphl THAPOJIN3a 3HAUUTENIbHO OTINYAIOTCS OT
nmapamMeTpoB KJIacCHUeCKUX (PepMeHTOB; (5) y4acTKH pacHIeIyICHUsI OTIWYAIOTCS OT YYacTKOB,
XapaKTepHBIX st PepMeHTOB. MCIIonb3ys 3TH KpUTEepUH, MHOTOYUCIICHHBIE UCCIICIOBAHHS paHee
MIOJITBEPIMIIN, YTO AaHTUTENA O0JIAIAt0T PSZIOM KaTaTuTHYeCKuX aktuBHOcTel [163, 303, 304, 305,
306, 307]. B nanHoli paboTe OAHUM U3 KPUTEPUEB OBLIO UCIOIb30BaHUE ad(UHHBIX COPOCHTOB
s Beiaenenus [gG. Kpome Toro, mpoBeieH aHamu3 1Mo copOIuH KaTaIMTHYECKOW aKTHBHOCTH Ha
adbpurHOM copOenTe (Pucynok 17). Jlms 3TOrO BBIIENEHHBIE MpEMapaThl aHTHUTEN 3aHOBO
noasepriin - apdunHoi  xpomatorpadpuu ¢ G-cedapo3oif, a 3areM NpoaHATIU3UPOBAIU
NoJy4YeHHYI0 (hpakiuio 1 (comeprkairyio HecBA3aBIInecs OeNKn) U Gpakuuio 2 (3ITIOUPOBAHHBIE C

KOJIOHKU Oenku). B pesynbrare nokazano, uro ¢pakius 1 He o6namana JIHK-ruaponusyromeit
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aKTHBHOCTBIO, B TO BpeMs Kak ¢pakuus 2 U ucxomnele o0paszisl 1gG obmagamm JIHKa3zHoi
aKTUBHOCTBIO. CTOUT OTMETHUTb, YTO (pakius 2 001a1ajia MEHbIIeH aKTUBHOCTBIO TI0 CPABHEHUIO

C H606pa6OTaHHBIMI/I AHTUTCIIaMH, 4YTO O0O0BSICHSIETCS JKECTKUMU YCJIOBUAMU 3JIFOIWUU U YJaCTUUYHOM

JICHAaTypaluuei.
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Pucynox 17. Cop06uust KaTtaluTH4ecKOd akTUBHOCTH Ha adduuHOM copOenTte. (A)
OKBUMOJIIpHYIO cMmech AByX oOpas3noB IgG manmentoB ¢ CKB HaHocuiaM Ha KOJIOHKY ¢
pexomOunanTtHbIM OenkoMm G Seplife 4FF (1 mu). Cobupanu ¢pakumto npockoka (®p. 1),
coJiepkallyto HecBs3aBuivecss Oenku. [locie NMpPOMBIBKM KOJOHKH TpPHUC-COJIEBBIM Oydepom
(TCb), IgG smouposanu 100 MM Gly-HCI pH 2,6 (®p. 2). (b) Ananu3 rugpoiusa mia3MugHon
JHK mocne 2-4 makybamuu ¢ IgG mo xpomarorpadum (1gG) m momydeHHBIMH (QpakIusMU
MeToJIOM AekTpodopesa B 1% araposnom rene. ['maponus mmazmuanoit JJHK ouenuBanu mo
nepexony cynepckpyuennoit (ccJIHK) B penakcupoBannyto (p/IHK) dopmy mnazmugnoit JJTHK u
6osee KopoTkue GpparMeHTsl. Bp — mapel ocHOBaHUH.

Takum 00pa3oM, JAaHHBIM SKCIIEPUMEHT MMO3BOJIUI MPOJAEMOHCTPUPOBATH, YTO COPOIUS
IgG u3 cmecu Ha ahpPuHHOM COpOEHTE MPUBOUT K MIOTEPE KATATUTUUECKON akTUBHOCTH. Kpome
Toro, paHee B saboparopuu (epmentor pemnapauuun UXbO®M CO PAH nposepsiu apyrue
KPUTEPHH, KOTOpPBIE TaK)Ke MO3BOJIMIIN MOATBEPANTH, 4To aHTUTeNa npu CKB obnanator psaom

KatanuTHaeckux cpoicts [163, 303, 304, 305, 306, 307].

Amnanu3 ypoBHs ynenbHoit JJHKa3Ho# akTHBHOCTH B BBIJIENICHHBIX 00pa3siax (Pucyrnox 18)

nokaszai, uro obpasibl 1gG manmmentoB ¢ CKB (menuannoe 3nauenue: 0,348 aM/u/mr IgG)
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00Jaal0T 3HAYMTENIBHO 0oJiee BBICOKOW aKTUBHOCTBIO, YeM O0O0pasilbl 30pOBBIX JIWII
(0,011 aM/u/mr IgG) (p=9.7x1071). [TonyueHHBIH pe3ynbTaT COOTBETCTBYET OMYOIMKOBAHHBIM
paHee naHHbIM O noBelieHu ypoBHs JHK-ruaponusyromeit akrusaocty anturen npu CKB no

CPaBHEHUIO CO 310pOBbIMU JIoHOpamu [121, 207, 308].

OHK-rugponuayowas aktuBHocTtb IgG

15 -
° p=9.7x10"°
12 -
o 8
K=y o —
S 9- @
F
2 8
é 6 - o)
4 e} e}
S
T 3- %}
o e o
)
0 O 0.35 S ——0.01
CKB (n=56) 30 (n=35)

Pucynok 18. Yposens JJHK-rugponusyromeit aktuBHOcTH 1JG y ManueHTOB C CHUCTEMHOM
KpacHOW BOJIYAaHKOU W 370poBbIX goHOpOB (3]1). Uncna Ha rpaduke 0003HAYAOT MEIUAHHBIC
3Hayenus ypoBHs [IHK-rugponmusyromeit aktuBHOCTH 1gG 1Is1 COOTBETCTBYIOIIMX BBIOOPOK.
Kpyru Ha rpaduxe 00603HAYalOT MHAMBHMIYaJbHBIE 3HAYEHUS JUISl OTAEIBHBIX IMPENaparos.
Huxuss rpanuna simuyka Ha rpaduke 0003HayaeT NepBblii KBAPTUIIb BIOOPKH, TOPU3OHTANIbHAS
1ojoca BHYTpU rpaduka — MeAMaHa BBIOOPKHM, BEpXHssS I'paHUIlA SALIMKa — TPETUH KBapTUIIb
BBIOOPKH, YCBI SILIIMKAa — IOJTOPa MHTEPKBAPTUIBHBIX pazMaxa. CTaTUCTUYECKYIO 3HAUMMOCTh
onpenensui ¢ momonibio U-tecta Manna — YutHu.

Kak BunHO Ha pucyHnke 18, 00pa3ibl ManeHTOB 3HAYUTENBHO Pa3IUYAIUCh 110 YPOBHIO
JIHKa3HOif aKTMBHOCTH: HEKOTOpas 4YacThb OOpa3loB JAEMOHCTPHUpOBAJIa HU3KYIO, HO
JNETEKTUPYEMYIO aKTUBHOCTh, a JApyras d4acThb oONamana ropa3fno Oonbliell aKTHUBHOCTHIO.
[ToaTomy st nanpHelmero ananusa nauueHTsl ¢ CKB pa3genens! Ha ABE MOATPYNIBL: C BBICOKOU
n Hm3kou JIHKasHoit akTuBHOCTRIO aHTHTEeN. Jns crpaTtudukanuyd TAIMEHTOB MPUMEHEH
AJTOPUTM TMPOCTPAHCTBEHHOW KJIACTEPHU3ALMHU MPUIOKEHUN C IIyMOM Ha OCHOBE IUIOTHOCTH
(DBSCAN, ot anra. density-based spatial clustering of applications with noise) (Pucynok 19).
AnroputM DBSCAN 103BOJISI€T BBIOJHATH KJIACTEPU3AIMI0 HA OCHOBE IJIOTHOCTH U YacTO
Jy4Ine TMOAXOMUT HJisi paboThl CO CIIONKHBIMH PacCHpeleSICHUsIMH JTaHHBIX, YeM, Hampumep,
anroput™m kinactepusauuun K-cpenHux. AHanM3 THUCTOrpaMMbl PACHPEEICHUS IOKa3all

OMMO/aNbHOE paclpesieieHne, YTO YKas3bIBaeT Ha CYIIECTBOBAaHUE JBYX Ipymnn B BbiOopke. C
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nomompbio anroputMa DBSCAN paccuntano mnoporoBoe 3Hauenue (loglO(y) = 0.04,
cnenoarenbHo, y = 10%%=1,1 uM JIHK/u/mr IgG), Ha 0CHOBE KOTOPOTO BBIGOPKY Pa3/IEIIIIIN Ha
nBe rpymisl: ¢ Beicokoit ('BA) u amskoit (THA) JIHKa3noi#t aktuBHOCTBIO IgG. CTOUT OTMETHTH,
4TO B JIMTEpPAType HE YAaIOoCh HAWTH pabOT, B KOTOPBIX Pa3[eiisLId MAIMEHTOB IO YPOBHIO
KaTaJIMTHYECKOM aKTHBHOCTH aHTUTEN, XOTs B pabore Pradhan et al. [207] nabaromaercs cxoxkuii
pazopoc 3HaueHuii ypoBHs JIHKa3HOW akTHUBHOCTH aHTHTEN (BBIACISIOTCS JIBE TPYIIBI), YTO
TOBOPHUT O BOCIpou3BoguMocTd (peHomeHa. B maHHON paboTe BIEpBBIC MPOBEICHO CPAaBHEHUE

YPOBH:A KaTaJINTHYEeCKOM aKTUBHOCTH |gG N KIIMHUYCCKUX XAPAKTCPUCTHUK IMALIUCHTOB M3 3THUX

JBYX TOJTPYIIIL.

mCAN clustering
1.00

0.75
0.50
0.25

0.00

Cluster

—0.25

—0.50

-0.75

-1.00

Point index

Pucynok 19. Knacrepuszanus naunentoB ¢ CKB Ha ocHoBanuu ypoBHs JJHK-runponusyromeit
aktuBHOCTH 190G ¢ ncnons3zoBanueM anroputma DBSCAN. 'BA — rpymnmna BeICOKOH aKTUBHOCTH,
00BenEH 3enéHpiM oBasioM; ' HA — rpynmna HU3K0# aKkTUBHOCTH, 00BEIEH (PHOTIETOBBIM OBAJIOM.

Cpasrenue noarpynn 'BA u 'HA nanueHToB nokasano, 4To y MalMeHTOB U3 OATPYIIITHI
I'BA menuannsiit ypoBens JJHK-ruaponusytomieii aktusHoctH 1gG npumepHo B 53.5 pasa Bbie,
yeM y nanueHtoB u3 ['HA nmoarpynnsl, u B 696 pa3 B, 4EM y 3I0pPOBBIX TOHOPOB (PucyHOK
20). V mnaunuentoB u3 'HA B cBoro ouepens menuanublii ypoenb JIHK-runponusyromeit
aktuBHOCTH |1gG B 13 pa3 BeIme, YeM y 310pOBBIX J0HOPOB. bompmast pazauma B JIHK-
TUAPOIN3YIoNIed akTHBHOCTH aHTuTeN Mexky ' BA u 'HA MoxeT oTpaxaTbCs ¥ Ha KIIMHUYECKUX
NPOSIBJICHUSX 3a00JI€BaHUS y ATHUX IMALMEHTOB, 0 4éM OyneTr cka3aHo jaaiee. Hamuuume Takoi
AKTUBHOCTH Yy 3/I0POBBIX JIOHOPOB, XOTh U Ha HEOOJIBIIOM YPOBHE, IOTEHLIMAIBHO YKa3bIBaeT Ha
to, yro JHK-ruaponusyromue aHTuTesna MOrYT SBISATBCA OJHUM M3 0a30BBIX MEXaHM3MOB

KJIMPEHCA KJIETOYHOTO0 MaTepHaa, MOsABISIOLIET0Cs B KPOBOTOKE MOCIIE UX pa3pyLIEHUSI.
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IOHKazHasa aktuBHocThb IgG
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Pucynok 20. Yposens JJHK-runponusyromeit aktuBHOCTH |G manneHTOB U3 rpyMIibl BEICOKOH
AKTUBHOCTH cUCTeMHOH kpacHoi Boyanku (I'BA CKB), rpynmbl HU3KO# aKTUBHOCTH CUCTEMHOMN
kpacHoii Bomuanku ('HA CKB) u 3mopoBsix moHopoB (3/]). Uncna Ha rpaduke 0603HAYaIOT
Meauannble 3HayeHus ypoBHs JAHK-runponusyromei aktuBHOCcTH 1gG A7 COOTBETCTBYIOMIMX
BbIOOpOK. HwkHss rpanuma smmka Ha rpaduke o0o3HA4YaeT MEpPBBIM KBApPTHIIb BBIOOPKH,
TOPU30HTANIbHAS [10JI0Ca BHYTPH Ipadrika — MeInaHa BEIOOPKH, BEPXHSISI TPAHUILIA AITUKA — TPETUN
KBapTWJIb BBIOOPKH, YCBI SIIIUKA — TOJITOpAa WHTEPKBAPTUIBHBIX pa3maxa. CTaTUCTUYECKYIO
3HAUYMMOCTb ONPENENsUIN ¢ ToMolbio KpuTtepusi Kpackena — Younuca ¢ anoctepuapHbIM TECTOM
JlanHa.

[Toarpynnel manueHTOB ¢ BbICOKMM M HHM3KUM ypoBHeM JIHKasnoii aktuBHoctn IgG
MOTJIH Pa3JInyaThCsl O KIMHUYECKUM MTPOSBICHUSAM 3a00JI€BaHNUs, B CBSI3U C UM OBLIIO POBEAECHO
CpaBHEHME KIMHUKO-aHaMHecTudeckue naHHbiXx B noarpynnax ['BA u I'HA (TabGauma 11).
Bozpact maumeHToB B rpynnax He pasiauyaics. OpHako manuMeHTel M3 noiarpymmsl ['BA
XapaKTepU30BAINCh MEHbBILEH MPOAOIKUTEILHOCTHIO 32001€BaHNUS 10 CPABHEHHIO C ITOJIPYIIION
I'HA. ITokazarenu nnnexkca SELENA-SLEDAI nocroBepHo He paznuyaiucs. B nmoarpynne 'BA
0Ka3aJjoch OOJIbIIE MAI[MEHTOB C MOJOCTPHIM U MEHbIIIE MAllMEHTOB ¢ XPOHUYECKUM TEUEHHEM
CKB. Takum oOpa3om, manueHTsl B noarpynne ['BA uMenn MeHbIIyIO HPOJOJIKUTEIbHOCTD
3a0oneBaHus M mpeumyniectBeHHO nogoctpoe TeueHne CKB. Ilpu sToMm y manueHTOB u3
noarpynns! I'BA konuentpanuu antu-on/IHK n antu-nu/IHK anTuTen okazanuce BbIlIE, YEM Yy

nanreHToB u3 noarpynmnsl ['HA.
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Ta6muma 11. Knuanueckast xapakrepuctuka manueHToB ¢ CKB B rpymnmax BBICOKOW M HU3KOU
JHK-runponusytomieii aktuBHoctH 19G.

IMapameTp I'BA CKB (n=24) I'HA CKB (n=32) p-3HaYeHne
Bospacr, ner 48 (41, 58) 53 (41, 61) 0.62
JIIATEIBHOCTh 6 (3, 14) 12 (7, 20) 0.03
3a00JIeBaHuUs, JIET

SELENA-SLEDAI, |6 (4,8) 8 (5, 10) 0.33
Oasubl

Antu-on/IHK AT, | 74 (38, 175) 12 (10, 114) 0.02
HI/MIT

Antu-qu/IHK AT, | 77 (57, 220) 29 (14, 136) 0.04
HI/MIT

Teuenue  (octpoet | 17%/83% 42%/58% 0.048
nooctpoe/

XpoHHu4eckoe, %)

AKTUBHOCTb 8%/50%/0%/42% 21%1/36%/4%/39% 0.73

3a00JieBaHUA
(BBICOKAS/
yMepeHHasi/ Hu3Kas/
MUHHMMaJIbHas1, %)
Oo6octpenus (mal e, | 92%/8% 71%/29% 0.08
%)

Pesymbratel mpexacraBneHsl B BuAae MeauaHbl (Ql, Q3) mmsd KOMTMYECTBEHHBIX IOKa3aTeleld WM B BHUIC
OTHOCHUTEILHBIX 4acToT (%) Uil KaTeropuaibHBIX JaHHBIX. /I OLIEHKH 3HAYUMOCTH Pa3In4uil Ucrons30Banu U-
Kputepuii MaHHa—YUTHM Ul KOJMYECTBEHHBIX II0KA3aTeledl WM KpUTEpUHM XM-KBaApaT IJs KaTeropuaibHbIX
nannbix. CKB — cucremHas kpacuas Bonmdanka; 31 — 3mopoBeie noHopbl; SELENA-SLEDAI —uHaeke akTHBHOCTH
cucTeMHOU kpacHo# BordaHku; aHTH-0nJIHK AT — anturena k ogaonenouewnoit JIHK; antu-aii/IHK AT — anTurena

k asyuenoyeyHor [JHK. )KupHbIM BbIfie€HbI CTATUCTUUECKH 3HAYUMBIE PE3YJIbTATHI.

Hcxons w3 gaHHbBIX, npeactaBieHHbIX B Tabnune 11, y manuenToB u3 noarpymnmsl ['BA
koHueHTpauus anturen K JiJ{HK Gonee uem nBykpaTHO IpeBOCXOAUT KOHIEHTPALIMIO aHTUTEN K
nu/IHK B noarpynne I'HA. Kak u3BectHo, koHIeHTpanus antuten Kk 1u/lHK xoppenupyer ¢
TSDKECTHIO 3a00JieBaHus, BeIpaskeHHOU B Oamax uHaekca SELENA-SLEDAI, uto moka3aHo kak
B Hacrosei padote (pasmen 3.3.1), Tak u B tuTepaTypHbIX ncToyHnKax [295, 309]. AuTurena k
on/IHK Ttaxke okaszanuch MOBBINIEHBI Oojiee 4yeM B 6 pa3 y mareHToB u3 moarpymnmbsl KBA.

I/ISBGCTHO, YTO TAKHUC aHTUTCJIA TAKKC MPSAMO CBA3AHBI C TSIKCCTBbIO TCUCHUA CKB, XOTh U UMCIOT
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MeHblee Kanandeckoe snadenue [310]. C apyroit croponsl, marueHTsl U3 moarpymn 'BA u THA
HE oTinYaroTcs 1o Tsokectw 3aboneBanus (mo SELENA-SLEDAI). Cpean namuveHToB U3
noarpynns! 'BA MeHbl1€, XOTh M CTATUCTUYECKH HETOCTOBEPHO, JIFOJIEH C BBICOKON aKTUBHOCTBIO
3a005I€eBaHUs, KPOME TOrO, CPEIM HUX CTATUCTUYECKU 3HAUMMO MEHBILE JIOAEH C OCTpbIM

TeueHueM 3aboneBanus, yem B moarpymme ['HA.

[anee npoBoauiiacek oLeHKa CBs3U Mexay ypoBHeM JIHK-runponusyromeil akTHBHOCTH U
TSOKECTBIO 3a00seBaHus, BeIpaxxeHHOH B Oaytax no uHaekcy SELENA-SLEDAI. Tlockonbky B
noarpynmnax ['BA u I'HA oka3anoch HEIOCTaTOYHO NAIMEHTOB JJISI OLICHKH METOJA0M
MHO>KECTBEHHOW JHHEHHON perpeccuu, aHaJlu3 MPOBOIWICA AJi OOIIeH TpyMIbl MalUueHTOB
(n=56). B kauectBe 1IeNeBO TMepeMeHHOW wucnonb3oBaack mkama SELENA-SLEDAI,
npeauKTOpsl npeactasiaeHsl B Tabnuue 12. [lokazano, yto yBenuuenue JJHKa3Hoii aktuBHOCTH
IgG obOparno Bmmser Ha mHaekc SELENA-SLEDAI. Koaddumuent perpeccun mns JIHK-
rugponusytomieli  aktuBHoctd coctaBmil —0.1004. Ilockonbky mepen aHalIW30M JaHHBIE
norapuMHUpPOBaHBI, TPU BO3BPAIICHUH B HCXOJHYIO IIKAITy Kod(Q(HIMEHT perpeccuu st
JIHKa3noii aktueHOCTH coctaBun 107019%=0.794. D10 03Hauaer, uro npu ysenmuennn JJHKazHoit

akTUBHOCTH Ha | enunuiyy, nokazatenu SELENA-SLEDAI camxkanucs Ha 20.6%.

Tabmuna 12. [penukropsr SELENA-SLEDAI Ha ocHOBaHWY aHAJIM3a METOJIOM MHOXXECTBCHHOMN

perpeccum.

IMepemennasn B CrannapTHas t-craTucruka p-3HaYeHHne
ommudka f

JAHK- -0.1004 0.045 —2.232 0.031
THJIPOJTU3YIOIIAs
akTuBHOCTH 190G
Antu-nuJIHK 0.1803 0.116 1.556 0.128
AT
Bospact —-0.0075 0.307 -0.025 0.981
JImuTeIbHOCTD —0.1656 0.084 -1.976 0.055
3a0oJeBaHus

Antu-au/IHK AT — anturena k asyuenodeyHoid JIHK. JKupHbIM Bbli€I€HBI CTATUCTUYECKH 3HAYMMBIE PE3YJIbTATHI.

Panee B pabore CydkoBa ¢ cOaBTOpaMM MOKa3aHa MOJOKUTENbHASI KOPPENALU MEXKIY
JTHK-ruapoau3yromieil akTHBHOCTBIO aHTUTEN U TSHKECThIO 3aboneBanust [219]. B Gonee HOBOIA
padore Pradhan et al. He oOHapyxeHO Koppemsuuu Mexnay >tumu napamerpamu [207]. B

HacTosIel paboTe BBISBICHA OTpUIIATEIbHAS CBSI3b MEXIY 3TUMH napameTpamu (Tabmuna 12).
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[TpumMeuaTennbHO, 4TO YypoBeHb KaHOHMYecKuX aHTH-AUJIHK anThTen HemocroBepHO CBA3aH C

6amamu o uHaekcy SELENA-SLEDAI. OTu nanHbie MO3BOJISIOT IMPeanonoxuth, uro JJHK-

THIPONIM3YIOIIass  akTUBHOCTH IJG  MOXeT  KOMIIEHCHPOBATh

Beicokoauunbx antu-11/JI{HK anturen npu CKB.

HCIraTuBHOC

BIUSAHUC

B paznene 3.3.1, nocBsménHoM aHanu3y koppessinud Mexay antu-JIHK anturenamu u

OUTOKHMHaAMH IIOKa3aHo, qTo TaKHue AHTUTCIIa

IpsIMO

KOppEIUPYIOT €  TAKUMH

OCHOBOIIOJIATAIOIIMMU TTPOBOCHanuTeIbHbIMU IuTOKMHAMU, Kak TNFa u IFNo2. Yposens JIHK-

ruaponusytonieit aktuBHoctu 1gG y mannentoB ¢ CKB monoxuTenbHo KOppenupoBall ¢ TUTPOM

antu-onIHK u antu-nu/IHK antuten (Tabnuua 13). DTy gaHHBIE MOTYT YKa3bIBaTh Ha TO, UTO U

KIIaCCHYCCKHEC BI)ICOKOB,(i)(bI/IHHI)Ie, N KaTaJIUTUYCCKUEC aHTUTCIIa Hapa6aTI>IBaIOTC$[ Ha OJHHU U TC

ke anturensl. [Ipu aTom, B oTiimuue ot kiaccuueckux antu-HK anturen (Tabmuma 10), ypoBeHb

JHK-runponusyromeii aktuBHocTy 1gG He koppenupoBan uu ¢ TNFa, vHu ¢ IFNa2 (Pucynoxk 21

u Ta6J'II/II_Ia 13), YTO HO3BOJIACT MPEATIIOJIOKHUTh MaJTyHO BOBJICUCHHOCTD TAKUX aHTUTCII B OCHOBHBIC

BocnianutenbHble nyTd npu CKB, tak kak |IFNa2, cuuraercs 0CHOBOINOMIAraloUMM MEAUaTOpOM

ayroummynHoro Bocnanenus npu CKB [32].

Tabmuna 13. [laToreHeTnuecku BaxkHbIC Koppensuuu Mexay ypoBHeM JIHK-rumponm3syronieit

aKTUBHOCTH, ayroantutenamu K JJHK u nuroknaamu

Antu- | Aatu- | TNFa IFNa2 | MDC sCD40L | IL-8 MIP-
on/IHK | au/IHK la
AT AT
JIHKa3nas | Rs=0.39, | Rs=0.4, | Rs=- Rs=- Rs=- Rs=- Rs=- Rs=-
aktuBHOCTH | p=0.037 | p=0.032 | 0.06, 0.1, 0.35, 0.42, 0.27, 0.3,
AT p=0.66 | p=0.57 | p=0.008 | p=0.002 | p=0.049 | p=0.028
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Pucynok 21. TeruioBas kapra koppemsiuii mexay JIHKa3Hoit aktuBHOCTRIO 1gG M ypoBHEM
nuTokMHOB y manueHToB ¢ CKB. Craructuyecku 3Ha4MMble KOPPENSIMA OTMEUEHBI «*». RS —
K3pdumment koppensiuu Crupmena. CTaTUCTUYECKYIO 3HAYUMOCTH OLICGHWBATH C TOMOIIBIO
kputepus CnupmeHna.

Opnako ms  JHK-ruaponusytomeit aktuBHoctH 1gG  0oOHapyeHbl HEKOTOpHIE
KOPPEJSIUH C ITITOKWHAMH, KOTOpbIe HaOmoaamu it antuteln k JIHK. BoisiBnennas koppensnus
¢ MDC u sCD40L moxxeT OBbITh CBSI3aHA C TEMH K€ MPUIUHAMHE, YTO ONMUCAHBI paHee sl aHTH-
JHK anTtuten. Kpome toro, ypoens JIHKa3HOM akTHBHOCTH aHTUTEN 00paTHO KOPPEIUPOBAI C
IL-8 u MIP-1o, KOTOpBIE SIBISIOTCSA KJIACCHYECKMMHU IPOBOCHATUTEILHBIMH Mapképamu [311,
312]. O6partnas xoppemsaius JIHKa3HOH aKTHBHOCTH aAHTHUTEN C OSTHMH XCMOKHHAMH

YKJIa/IbIBAETCS B TUIIOTE3Y O MPOTEKTUBHON (DYHKIIUU 3TUX AHTUTEN.

3.4.3. I'ucron-ruapoansyomasi akrusHocTs IgG nmannentos ¢ CKB

O6pa3upl IgG Takke TeCTMpPOBAaIM HAa MX CIOCOOHOCTh THJAPOJIM30BAaTh THUCTOHBHI,
nockonbky 3T Oenku cBs3anbl ¢ JIHK, a xommiexcer JIHK-ructoHbl MOryT BBICTYHATh
aQHTUTEHAMU JIJIsl TeHeparuu ayroantuten [12]. B pesynbrare mokaszano, uro 1gG manueHToB ¢
CKB o6nagator cnoco6HOCThIO ruapoin3oBats ructonsl H1, H2A, H2B u H4 (Pucynok 22).
WNuky6amust obpasuoB IgG mpuBogmia K CHKEHUIO HWHTEHCHBHOCTH I10JIOC THUCTOHOB U
MOSIBJICHUIO 00Jiee KOPOTKUX (parMeHTOB (MIPOoayKTOB Tuaposm3a). Ob6pasusl [gG manueHToB ¢
CKB paznnyanuch 1o ypoBHIO aKTHBHOCTH, HammpumMep, oopasibl S1, S3 u S6 o0naganmu BHICOKUM
YPOBHEM aKTUBHOCTH, IPUYEM ITH ke 00pa3Iibl TakKe 0011l BHICOKUM YPOBHEM aKTHUBHOCTH
B peakiuu ruaponuza JIHK (Pucynok 16). IgG 310p0OBBIX ML B 11e10M 00J1aJa]Td HU3KOM IMCTOH-

TUAPOIU3YIONIEH akTUBHOCTHIO (PrcyHOK 22).
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1gG CKB 19G 31
Pag: K1 2 3 46 67 8 9101112 Paag: 1 2 3 4 6§ K
IgG: — + + + + + + + + + + + + lgG: + + + + + =

Mpoaykts | |-
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Pucynoxk 22. [Ipumepsl pe3yabTaTOB aHAIM3a THMAPOIU3a THCTOHOB Hocie 25-4 MHKYyOaluu ¢
obpaszuamu IgG nmanuento ¢ CKB (nieBas manens) u 310poBbIxX JoHOPOB (3/]) (paBast maHens).
OO6pa3upl pazgensiin ¢ nomoibto 15% SDS-ITAADIT v Bu3yanu3upoBajid OKpallMBaHUEM
Kymaccu. ITlokazansl moisiocsl, cooTBeTcTBymomue rucronam H1, H2a, H2b u H4, a taxxe
npoAyKTHI THAponu3a. Jlopokku K cooTBETCTBYIOT KOHTpONIBHBIM peakuusm 6e3 1gG. Jlopoxkn,
OTMEYEHHBIE HOMEPAaMH, COOTBETCTBYIOT peakiusaM ¢ obpasuamu 1gG. Yposens ruaponusa (%)
paccuMThIBaIM JIEHCHUTOMETpHUYECKH B mporpamme Image Lab 6.0 Ha oOcCHOBEe CHIKEHHS
MHTCHCUBHOCTH I10 CPABHEHHIO C KOHTPOJIEM.

KonuuecTBeHHBIN aHANIU3 YHGHBHOﬁ AKTUBHOCTHU IIOKa3aJl, YTO YPOBCHb I'MAPOJIM3a BCEX
‘-IeTBIpéX HUCCICAYCMBIX TUCTOHOB AHTHUTCIIaAMU IHAOUCHTOB C CKB okazaics BBIIIC, YEM Y

310pOBBIX JOHOPOB (Pucynok 23).
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H1-rupponusyowan aktuBHocTh IgG H2a-rugponusytowan aktTueHocTs IgG
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Pucynoxk 23. CpaBHeHue yeinbHON MPOTEOIUTUYECKOW aKTUBHOCTHU MIPH TUIPOIHU3E PAITUYHBIX
ructoHoB obpaznamu IgG manuentoB ¢ CKB u 3m0poBeix nmoHopoB (3/]). Uucna Ha rpaduke
0003Ha4YalOT MEIUaHHbIE 3HAYEHMs] YPOBHSA NPOTEOIUTHUECKOH akTuBHOcTH IgG s
COOTBETCTBYIOIIMX BbIOOPOK. HkHsAA rpanuia siiiyka Ha rpaduke 0003HavaeT nNepBblil KBAPTUITh
BBIOOpPKH, TOPU30HTAJIbHAS MOJI0Ca BHYTPU rpaduka — MeauaHa BBIOOPKH, BEpPXHSS I'paHMIA
AlIMKa — TPETHH KBAPTUIb BBIOOPKH, YCHI SAIIMKA — MOJATOpPa WHTEPKBAPTUIIBHBIX pa3Maxa.
CratucTUYeCcKyr0 3HaYUMMOCTh ONPENEsuIM ¢ moMobo U-kpurepus ManHa — YUTHH.

[Ipy wu3ydeHMM B3aUMOOTHOLIEHUWM MEXIYy YPOBHSAMH THCTOH-THAPOIM3YIOLIEH
AKTUBHOCTH IPOTUB YETBIPEX TUCTOHOB U KIIMHUKO-AHAMHECTUYECKUMHU JaHHBIMU IALUEHTOB HE
00Hapy>KEHO JIOCTOBEPHBIX Koppessiuuid. OJHAKO BBISABICHBI CUJIbHBIE MpPSIMbIE KOPPENSIUH B
ypoBHe JIHK- u rucron-ruaponusyromeit aktuBHoctu (Tabnuua 14). utepecHo, uTo noaoOHbIe
KOPPEJSAIMA PETUCTPUPOBAINCH KaK B OOIIEH TpyIe NalMeHToB, Tak u moarpymnme ['BA
(Pucynoxk 19). Onnako B noarpynne ['HA u y 310pOBbIX JOHOPOB TaKHE KOPPEISALUU MTPOIIAIaIIH.
MOoXHO TpPEANOOXKUTh, YTO Y MAlMEHTOB W3 noarpynnsl ['BA mupKyaupyeT 3Ha4MTEIBHO

6onbme komiuiekcoB JIHK-ructonsl, KoTOpble 0071a1al0T BBICOKOW HMMYHOT'€HHOCTBIO U
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GopMUPYIOT IIUPOKUN AaHTUTENBHBIA OTBET 3a CYET KPOCC-PEAaKTUBHOCTH WM 3a CUET

06p330BaHI/I$I CJIOKHBIX |g'aHTI/IFeHHHX KOMIIJICKCOB.

Taoauna 14. KoppensiuuoHHas MaTpulia pe3yJbTaToOB aHaIu3a MEXAY TMCTOHTUIPOJIU3YIOLIEH
aktTuBHOCTHIO 1gG manuenToB ¢ CKB 1 310poBBIX JOHOPOB MPOTUB YeThIpEX ructoHoB (H1, H2a,
H2b, H4) ¢ oaHO# cTOPOHBI M TEMH K€ aKTUBHOCTSIMH, a Takxke JJHK-ruaponusyroriei, ¢ 1pyroii.

O6uras rpynna CKB (n=51)

H2a H2b H4 JHK
H1 | Rs=0.88; p<0.0001 | Rs=0.84; p<0.0001 | Rs=0.63; p<0.0001 | Rs=0.51; p<0.0001
H2a — Rs=0.81; p<0.0001 | Rs=0.68; p<0.0001 | Rs=0.6; p<0.0001
H2b - Rs=0.72; p<0.0001 | Rs=0.53; p<0.0001
H4 - Rs=0.4; p=0.007

KBA-CKB (n=21)

H2a H2b H4 JHK
H1 | Rs=0.98; p<0.0001 | Rs=0.94; p<0.0001 | Rs=0.84; p<0.0001 | Rs=0.7; p<0.0001
H2a — Rs=0.91; p<0.0001 | Rs=0.81; p<0.0001 | Rs=0.66; p<0.0001
H2b - Rs=0.82; p<0.0001 | Rs=0.72; p<0.0001
H4 - Rs=0.55; p=0.009

T'HA-CKB (n=30)

H2a H2b H4 JTHK
H1 Rs=0.6; p=0.003 | Rs=0.68; p<0.0001 | Rs=0.17; p=0.44 Rs=-0.35; p=0.09
H2a - Rs=0.62; p=0.002 | Rs=0.42; p=0.061 Rs=-0.32; p=0.14
H2b - Rs=0.52; p=0.01 Rs=-0.19; p=0.36
H4 - Rs=-0.27; p=0.22

3nopoBbie 1oHOPHI (N=28)

H2a H2b H4 JTHK
H1 | Rs=0.74; p<0.0001 | Rs=0.63; p=0.002 | Rs=0.73; p<0.0001 Rs=-0.1; p=0.67
H2a - Rs=0.84; p<0.0001 | Rs=0.6; p=0.004 Rs=-0.18; p=0.47
H2b — Rs=0.45; p=0.07 Rs=-0.12; p=0.63
H4 - Rs=0.08; p=0.73

I'BA — rpynma Beicokoi aktuBHOCTH; 'HA — rpynma HHM3KOH akTHBHOCTH; RS — KO3((HUIMEHT KOoppemsnuu
CnupmeHa. 3HaYMMOCTh Pa3MUMi OLIEHUBAIN C TOMOIIBI0 KpuTepus CrupmeHa. JKUpHBIM OIPUQTOM BBIJEICHBI

CTAaTUCTUYCCKU 3HAYUMBbIC PE3YJIbTAThI.
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3.4.4. HMGB1-ruapoausywias aktuBHocTh IgG nanuentoB ¢ CKB

B nacrosmieit pabore Takke BHepBbie u3ydeHa crocobHocTh 1gG manmentoB ¢ CKB
TUIpOIM30BaTh suepHblii 6enok HMGBI, kotopsiil, Hapsny ¢ JJHK u ructonamu oTHOCHTCS K
anapmunam. [locnenoBaTenbHOCTh PEKOMOMHAHTHOTO Oeka, HMCIIOJIB30BAaHHOTO JUISl aHAJIN3a
npeacraBieHa Ha Pucynke 24A. MspectHo, uto HMGBI1 cocrout u3z A-6okca, B-6okca n C-
konmeBoro gomena [140, 313] (Pucynok 24b, B). Pexombunantueiii HMGB1 murpupoBan Ha
anieKTpodoperpaMme B BHUJIE JIBYX IMOJOC, COOTBETCTBYIOIIUX IMOJIHOpa3MepHOMY Oenky (~23,4
k/la) u, npeanonoxurenbHo, hparmeHty 6e3 A-6okca (~14,2 x/la) (Pucynok 24I', J1). Becteps-
0JIOT aHanM3 MOATBEPIMII, UYTO JBE HAOIIOJAeMble HCXOJHBIE IMOJIOCHI MPEICTABISIOT COOOM
dbparmentst HMGBI1 (Pucynoxk 24/1). DnektpodopeTrnueckuii aHanus ¢ okpammanrueMm Kymaccu
nokaszai, 4yto HekoTtopsle IgG manuentos ¢ CKB s dexruBrO ruapommzyror HMGBI, B TO Bpems
kak IgG 370poBBIX JHIl 00JIAAAI0OT HU3KOH MPOTEOIUTUYECKON aKTUBHOCTBIO (Pucynox 24I).
Hekortopeie o6pasusl IgG ot mamuentoB ¢ CKB o0Onamganu HU3KOW MPOTEOIUTHYECKOU
AKTUBHOCTHIO (Hampumep, oOpasiel S8 u S9), ananornynyro od6pasiiaM 310pOBBIX JIMII, TOTAA KaK

npyrue oopasisl ruaposmzoBarn HMGB1 odens addextuBro (Hampumep, oopasmsr S6 u S3)
(Pucynoxk 24I).
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Pucynox 24. Awnamu3z rugponmuza HMGB1  anturenamu manumentoB ¢ CKB. (A)
[TocnenoBarensHOCT, pekoMOumHanTHOro HMGBI, wucnonszoBanHoro musa a”ammsa. (b)
CxemarnuHoe n300pakeHue TOMEHHOH CTpYKTYpbl mojaHopazmepHoro HMGBI. (B) Tpexmepnas
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cTpykTtypa mnomHopasmepnoro HMGBI, mnpenckazannas AlphaFold (umentuduxarop: AF-
P09429-F1-v4). [loka3aTensb cpelHed TOYHOCTH CTPYKTYphl Ha octaTok (pLDDT) mpencrasien
[[BETOM: CUHUI1 — OYeHb BBICOKAs, rOJIyOON — BBICOKAs, JKEIThI — HHU3Kast U KOPUUHEBbIN —
oueHb HU3Kas. (I') IIpumepsl pesynbraroB ananusa ruapoaunza HMGBI1 nocne 17-4 naky6anuu ¢
oopasuamu IgG nanuentos ¢ CKB (IgG CKB) u 3n0poBsix nonopos (IgG 3/1) merogom 15% SDS-
PAGE c oxpammBanuem Kymaccu. Jlopoxka K1 — IgG 6e3 HMGBI. Jlopoxka K2 —
KOHTpOJbHBIE peakuuu 6e3 IgG. Jlopokku, OTMEYEHHbIE HOMEpaMH — PEaKIHUU ¢ oOpa3ramu
IgG. Hopoxxkn M — mapkepbl MOJICKYJISIpHOW Macchl. BUmHbI Tspkemnas (TsDK.) U Jierkas (JIeTk.)
nenu IgG, a takxke HMGBI1 ¢ npoaykramu ruaponusa. Yposenb runponusa (%) paccuuTbiBaIn
nencuromerpudecku. (/1) Anamu3 mpoayktoB ruapoianza HMGBI1 ¢ momompio BecTepH-
OJIOTTHHTa C MOJUKIOHANBHBIMKH aHTuTeaMd K HMGBI1 (neBas manens), antu-His-Tag
aHTUTENaMu (CcpenHss naHenb) U okpammBaHus Kymaccu (mpaBas manenb). MolieKymsipHbIE
Macchl (PparMeHTOB OIPEICIISUTH ¢ Ucoiib3oBaHueM Image Lab 6.0. Macca nmpoaykra ruapoian3a
HMGBI1 noka3zana kpacusM. Jlopoxku K — koHTposnbHble peakiuun 0e3 IgG. Hopoxku M —
MapKepbl MOJIEKYISIPHONU MACCHI.

Becrepn-0:10T ananu3 ¢ nonukioHanbHeIMH aHTUTEIaMu K HMGB1, KoHBIOTHpOBaHHBIMU
C MEePOKCUIa301 XpeHa, BIIBWI poAYyKT ruaposinza HMGBI ¢ Mmonekynsipaoii maccoit ~17,9 k/la
(Pucynok 24/1, neBas nanenb). Takoi MpOOYKT rujponu3a HaOI0Jaics MPAaKTUYECKH BO BCEX
obpasiax IgG ¢ BbICOKOH aKkTHBHOCTBIO. BecTepH-0710T ¢ anTH-HiS-Tag aHTHTE1aMu TIOKa3aJl, YTO
npoaykt ruapoiuza HMGBI1 (~17,9 k/la) comepxkut N-konieBoit His-Tag (Pucynok 24]1,
cpenHsisi manensb). Pacuetnast monekymnspras macca ¢pparmenta HMGBI1, coctosmero u3 A- u B-
OOKCOB, JOJKHA COCTaBIATH nMpuonmu3uTensHo 19,5 x/la. Takum oOpa3oM, OCHOBBIBAsICh Ha 3TUX
TaHHBIX, TpenoiaraeMelii caiit ruaponuza HMGB1 naxonuncs B koHIle B-60kca unu B Havane
nuHKepa Mexy B-6okcom u C-xBoctom [141]. Takxke BUIHBI APYTHE MPOAYKTHI C MACCOil MEHee
15 x/la, HO X He yaajiock pazaenutb. CaeaoBaTebHO, MOTYT 00pa30BaThCs U JIPYyTrUe CAUThI
ruaponu3a B apyrux aomeHax HMGBI. Takum ob6paszom, runponu3s HMGBI1 ob6pazunamu IgG
IPUBOJMI K 00pa30BaHUIO HECKOJIBKMX NMPOAYKTOB. Ilpu 3TOM runaponus B koHue B-Ookca win
Havane C-XBOCTa MOXKET yKa3bIBaTh HA MPOTHBOBOCIAIUTEIbHYIO aKTUBHOCTh KaTaTUTHUYECKUX
1gG npu CKB, tak kak 3ta yactb Mosiekysasl HMGB1 oTBevaeT 3a HUIMALINIO BOCHAIIUTEEHOTO
orBera uepe3 peunentop RAGE. Ilpm »stoM, cyms mno Bcemy, (parMeHT MOJICKYIIBI,
cBsaspBaromuiicst ¢ TLR-4 ocTtaéress MHTAaKTHRIM, TaK KaK OH HaxXOAWUTCA B Hadane B-Ookca, uto

HIO3BOJISIET OETIKY YaCTUYHO COXPAaHHUTh MPOBOCTIAIUTEIbHYIO akKTUBHOCTD [140, 141].

Oo6napyxeno, uyro y namnueaToB ¢ CKB yposens HMGBI1-ruaponmsyromnieii ak THBHOCTH
IgG cratucTUYECKH TOCTOBEPHO MOBBIIIEH OTHOCUTENBHASI YPOBHS 37J0POBBIX TOHOPOB (PucyHOK
25). Taxoii pe3ynbTat coriacyercs ¢ NoJy4YeHHbIMU paHee B 3TOW padoTe NaHHBIMHE O MOBHIIICHUN
ructoH- u JJHK-ruaponusyronieit aktuBHocTH y nanueHToB ¢ CKB, 4TO B CBOIO 0oUepenib Takxke

coryacyercsi maHHbIMH Jatepatypsl [121, 207, 308]. Kpome Toro, mokasaHo, 4TO ypOBEHb
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HMGBI1-runponusyromeil akKTUBHOCTH aHTUTEN CTAaTHCTHYECKU-3HAYMMO IIOJOKUTEIHEHO
koppenupyer ¢ JIHK- u rucron-ruaponusyromumu aktuBHocTssMu 1gG B oOmieit rpymre
narentoB ¢ CKB (Tabnuua 15), a Taxoke B moarpymnmne KBA. MaTepecno, uro B moarpynmne 'HA
U Y 3/I0pPOBBIX JJOHOPOB TaKUX KOPPENSIUi HE 0OHAapYXeHO. DTH JaHHbIE HABOJAT HA MBICIb O
natojoruyeckoM dsQdekre komriekcooopasosanuss JHK ¢ saepupiMu OenkamMu M UX
MOCIEAYIOUIEH TPOBOCHAIIUTENBHON aKTUBHOCTH, KOTOpasi MOXKET MPUBOAUTH K (HOPMHUPOBAHUIO
IyJIa AaHTUTEJI C IEPEKPECTHON PEAKTUBHOCTBIO UJIU ITYJIOB @HTUTEN C pa3HBIMH KaTaIUTHUECKUMU
AKTUBHOCTSIMH, CUHTE3UPYEMBIMU NapajuieabHO. B Hacrosiee Bpemst Bc€ Oosblliee KOJIUYECTBO
HCCJIEIOBaHMM, BKIIIOYas pabOThl ¢ MOHOKJIOHAIBHBIMU aHTUTENIaMU, MoKa3biBaeT, 4to npu CKB
0o0pa3yroTcsi TOJIMPEaKTUBHBIE WM IepeKpecTHO-pearupytomue aHTtu-JIHK ayroanturena,
pacro3Harole MHOXKeCTBeHHble aHTureHsl [314, 315, 316]. MoXHO MpeIroiokKUTh, YTO
KOMIIOHEHTbI XpOMaTHHA, BBIACISIOIIMECS B TOM YHCIE B IPOLECCE HETO3a, MOTYT 3allycKaTb
o0Opa3oBaHHe HE TOIBKO BHICOKOA()(PUHHBIX, HO U KATATUTUUYECKUX aHTUTEI, Pa3pylIaloIIuX 3TH
anapmuabl npu CKB. Kpome TOro, BbICOKHMII ypOBEHb TMAPOJIMUTHYECKHX AaKTUBHOCTEW B
noarpynne I'BA moxeT ObITh CBsI3aH C KOMIIEHCATOPHOW peaklMeld Ha BBICOKUN YpPOBEHBb

AJIapMHUHOB B KPOBOTOKC.

HMGB1-rugponusyrlian aktTuBHocTb IgG
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Pucynok 25. Yposenp HMGBI-runponusyromeit aktuBHoct IgG y manueHToB ¢ CUCTEMHOMN
kpacHoii Bomuankod (CKB) u 3mopoBeix monopoB (3/1). UYucna Ha rpaduke 0003HAYAIOT
MeauaHHble 3HadeHust ypoBHA JIHK-ruaponusyromeint aktuBHocTH IgG a1 COOTBETCTBYIOIINX
BbIOOpoK. Kpyru Ha rpaduke 0003HA4aOT WHAMBHUAYaJbHbIE 3HAYEHHS U1 OTAENbHBIX
npenaparoB. HwxHss TpaHuna smpka Ha rpadguke o003HAYaeT MEpPBBIM KBapTUIIb BHIOOPKH,
TOPU30HTAJIbHAS I10JI0Ca BHYTPHU rpaduka — MeinaHa BBIOOPKH, BEPXHsIsl TPAHULIA SAIIHUKA — TPETH
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KBapTWIb BBIOOPKH, YCBI SIIMKA — TMOJTOpa MHTEPKBAPTUIBHBIX pazmaxa. CTaTUCTHUYECKYIO
3HAYMMOCTb OIpeessv ¢ noMouplo U-Trecta ManHa — YUTHH.

Taéauua 15. Koppensuuun mexxny HMGBL-runponusyromnieid aktuBHOCThIO 1G manueHToB ¢
CKB u 310pOBBIX JOHOPOB M YpOBHEM Truiponusytommx aktuBHocteidl 1gG mporuB JIHK u
YETBIPEX THCTOHOB.

O6mas rpynna CKB
JJHK H1 H2A H2B H4
HMGB1 Rs=0.8, Rs=0.66, Rs=0.68, Rs=0.69, Rs=0.53,
p<0.001 p<0.001 p<0.001 p<0.001 p=0.01
KBA-CKB
HMGB1 Rs=0.85; Rs=0.8, Rs=0.74; Rs=0.85; Rs=0.69;
p<0.0001 p<0.0001 p=0.002 p<0.0001 p=0.004
I'HA-CKB
HMGB1 Rs=-0.2; Rs=0.5; Rs=0.18; Rs=0.11; Rs=0.07;
p=0.58 p=0.25 p=0.7 p=0.82 p=0.88
310poBbIE TOHOPBI
HMGB1 Rs=0.37, Rs=-0.1, Rs=-0.39, Rs=-0.43, Rs=-0.45,
p=0.16 p=0.82 p=0.38 p=0.34 p=0.26

Rs — koadpunment koppemnsiuun Crimpmena; 'BA — rpymnmna Beicokoit aktuBHOCcTH; [ HA — rpymimna HU3KOM
aKTUBHOCTHA. CTaTUCTUYECKH 3HAYMMBIMU CUNTAIN pe3ysIbTaThl ¢ P-3HaueHreM < 0.05. Ctaructudeckyro
JOCTOBEPHOCTh OMpPEACISUIM ¢ moMoupio kputepuss CrimpmeHa. JXMpHBIM BbIIEJIEHBI CTaTUCTUYECKU
3HAaYMMBbIE PE3YJIbTATHI.

3.4.5. I'mapoaus TNF-a IgG nauuentos ¢ CKB

ITockonbky rucronsl 1 HMGBI sBnstorest JIHK-cBs3bIBatomummMu Genkamu, pereHo Oblio
npoBeputh IgG-3aBucumelii rugponu3 TNF-o B kadecTBe KOHTPOJBHOrO O€iKa C JpYyrMMHU
¢yukuusamu. M3BectHo, uro TNF-a siBsieTcst MpoBOCTIaIUTENBHBIM IIUTOKUHOM, HE 00180 UM
cBoiictBamu cBs3biBaTh JIHK [287]. OH Takke MOXXET NpPUCYTCTBOBATH B KPOBH U OBITH
JNOCTYIHBIM i aHTuTen. Jlmst aHanmm3a wucnosib3oBamu pexomOmHaHTHBIA TNF-0. TNF-a
MUTPHPOBAJ IIPU JIeKTpodopese B Bue 0CHOBHOI nosock (~19,5 kJla) 1 ABYX M0I0C ¢ MEHbIIEH
maccoii (Pucynok 26). BectepH-010T moATBEpHII, 4TO BCe HAOIOIaeMbI€ TIOJIOCHI TPEICTABIISAIOT
coboit ¢parmenter TNF-a. B pesynbpraTe mokaszano, uro obpasmsl IgG ot manmuentoB ¢ CKB
(n = 5) u 370pOBBIX JOHOPOB (N = 5) He ruapoNn3oBad pekomOuHaHTHBIN TNF-a (PucyHok 26),

X0Ts1 3TH 00pasib d3hdextuBHO ruapoauzosanu JJHK, ructonst 1 HMGBI1 (06pasus S3, S4, S6).
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Pucynoxk 26. SDS-TTAAT (neBast maHenb) ¥ BECTEPH-0JIOT (TIpaBasi MaHelb) aHAIM3a THAPOIIN3a
TNF-o nocne 17 4 nuaky6anuu ¢ IgG nanuentoB ¢ CKB. JleHcuTOMEeTpHUECKUil aHAIH3 TIOKa3ail
IPAaKTUYECKH IOJHOE OTcyTcTBUE ruaponusza. K — konrpons 6e3 IgG; M — MonekynspHble
MapKEpBL.

3.4.6. 3aky04eHue O pa3jery

[Tpu uccnenoBanum katamutuueckoid aktuBHOCTH 1gG mammentoB ¢ CKB momyden psin
Ba)XHBIX pe3yJbTaToB. Bo-niepBbIX, BIIEpBbIE I 3TOTO 3a00J1€BaHUs BbIABIEHA ClIOcOOHOCTH 190G
ruponuzoBat HMGBI1. Bo-BTOpBIX, BIiepBbIe OKa3aHo, 4To nanueHTsl ¢ CKB nenstes Ha aBe
4ETKO BBIPAXEHHBIE rpymIibl 10 ypoBHIO JJHK-ruaponusyromeii akTHBHOCTH: BBICOKOM M HU3KOM.
Kpome Toro, oOHapyXeHO, YTO OTH TpPYIIbl pPa3IUYaAOTCS IO HEKOTOPHIM KIHOYEBBIM
KJIMHUYECKHM XapaKTepUCTHKaM 3a0o0JeBaHUsA. B-TpeTbuX, U 4TO HAMHOIO Ba)KHEe, MOKa3aHa
noTeHIMaabHas OnaroTBopHas ponb 3Tux antuten npu CKB. B uwactHOoCTH, 0OHapyxeHO, UTO
JIHKa3nas aktuBHOCTh |G manmenToB ¢ CKB oTpunaTensHO cBsi3aHa ¢ TSHKECTHIO 3a00JIeBaHMS,
BeIpaxkeHHOW B wHIekce SELENA-SLEDAI, a manmeHTtsl ¢ BeicOkuM ypoBHeM JIHKasuoi
aktuBHOCTH |gG XapakTepu3oBaluCh MeEHbILIEH TsDKECThIO 3a0ojeBaHus. Takxke, MOTyYeHbBI
npeJBapuTeNbHbIe JlaHHblE, 4YTO OCHOBHOM caiit ruaponmza HMGB1 Haxomgutcs B
npoBocHaiuTelbHOM B-060kce Monekysbl. B-4eTBEPTBHIX, BBISBIEHO, YTO B OTJIMYHE OT
KOHIIeHTpanuu kanoHnueckux antu-/{HK anTuren, yposens JIHK-runponmsyromeit akTHBHOCTH
IgG He KoppenHpoBan ¢ TAKMMH BaKHBIMHU NPOBOCTIAUTEIHHBIMU ITUTOKMHAMK, kKak TNFao n
IFNo2, uro mno3BojsfeT NPEANOJOKUTh MAIyK poOJIb TAaKMX AaHTUTEN B BOCHAIMTEIbHBIX

mexanuzMax npu CKB. ITo cOBOKYITHOCTH BBIIIEU3TI0KEHHOTO MOKHO MPEIIOI0KUTE, uTo 1gG ¢
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KaTaJIUTHYECKUMU (YHKIMSIMHU UTparoT OiaroTBopHyto poib npu CKB, Omaromapst ruaponusy

XPOMATUH-aCCOUUPOBAHHBIX OenKOB U MOJIEKYJI, BBICTYIIAIOIIUX B POJIM aJIapMHHOB.

3.5. Anaau3 nunamMukn koHnenTpauuid BKAHK n antu-IHK anTuren na
IkcnepuMeHTaabHOM Moaeau CKB Mmbimei

IIpu nccnenoBaHuyu anapMHHOB U aHTUTEN K HUM y nanueHToB ¢ CKB cymectByer psia
OrpaHUYECHUM, B CBSI3U C Y€M HCMOJIb3yroTCs MblnHble Mojaenu CKB. Bo-mnepBeix, Kak yxe
YIOMHMHAJIOCh paHee, KOHLIEHTPAlKs HEKOTOPbIX aJapMUHOB, B YaCTHOCTHU BHekineTouHoil /THK,
MOKET OBITh KpailHe W3MEHUYMBOW. Ha e€ KOHIIEHTpali0 MOTYT BJIHSATH COIYTCTBYIOIIHEC
3aboseBanus, cTpecc, pusndeckas Harpyska [317, 318]. B To e BpeMs 1ab0paTOpHbIC )KUBOTHBIC
JKUBYT B OJMHAKOBBIX YCJIOBHUAX, UYTO MO3BOJSIET YHHU(PUIIUPOBAThH BIMSHHUE cpelbl. Bo-BTOpHIX,
manudectanus CKB, koTopyto MOXHO OOBEKTUBHO HAOIO/IaTh, HAUYMHAETCS HAMHOTO IO3KE,
yeM (QOpMUPYIOTCS NATOJOTMYeckue cOoM B paboTe MMMYHHOH cucTeMmbl. Takum oOpaszom,
OTCJIEIUTh HAaYaJIbHBIC 3TAbl (POPMHUPOBAHUS TATOJIOTHH HA JIOJAX MPAKTUUYECKH HEBO3MOXKHO,
OJIHAKO 3TO JIOCTATOYHO MPOCTO ClIeNaTh Ha JTaOOpAaTOPHBIX KUBOTHBIX. B-TpeTbux, TeueHue
Takux 3ab0oneBanuii, kak CKB, nnutenbHoe, a paboTa ¢ 1a00paTOPHBIMH KUBOTHBIMH ITO3BOJISIET
COKpaTUTh 3TO BPEMs JI0 HECKOJIbKUX MeCSIeB. B-4eTBEPTHIX, U caMOe TJIaBHOE, ITO ATHUYECKUE
OTPAaHUYEHUS, KOTOpPbIE HE TO3BOJSIOT BBHIMOJHATH HEKOTOPHIE MAHUMYJSALIHUH C JIIOABMHU.
[ToaTOMy 17151 U3yueHUs U3MEHEHUs! KOoHLeHTpauuu BHekieTouHor JJHK u e€ Bo3MoxkHOI cBsi3H
¢ anturenamu Kk JAHK B nuHammke ucnosp3oBajiv mpucTaH-MHAYUUMpoBaHHYI0 Mozaenb CKB,

3apeKOMEH/IOBABINYIO ce0si BO MHOTUX HccienaoBanusx [233].

3.5.1. Kiimanveckoe TedyeHne CKB-nmogo0Horo cocrossnus y Mblei

VY Mblelt B 3KCIIepUMEHTaIbHON TpymIe ObICTPO pa3BUIMCh CUMITOMBI, 110,100HbIe CKB
y mojed. Yepes maTh HeJeNb [0CIe UNMMYHHU3AIUH Y IBYX MBIIIEH B SKCIIEPUMEHTAIbHOM IpyIIe
pa3Buiach ouarosas ajornenus. Yepes qBaanaTh BOCEMb HEENb MOCIe MMMYHH3AIUHU Y MbIIIEH B
DKCIIEPUMEHTAJIbHONW TpYIIE Hayaja BbIMAJaTh IIEPCTb. OJTH M3MEHEHMsI y MBILIEH W3

AKCIIEPUMEHTAJIbHON IPyNIbI IOKa3aHbl HA Pucynke 27.



Pucynok 27. V3MeHeHuss BO BHEIIHOCTH MBIIIEH, accouuupoBaHHble ¢ paszsurueM CKB-
noo6Horo coctosiHus. OuaroBas anonenus (A), HoTeps MIEPCTSHOrO MOKPOBAa U aKKyMYJIALUA
JKUPOBOH TKaHM B aboMuHaibHOU obnactu (Bb).

Kpome toro, B xoe uccnenoBanus 0OHapyKeHa pa3HUIA B MACCE TeIa MEX1y MbIIIaMU
U3 SKCIIEPUMEHTAJIbHOW M KOHTposibHOM rpynn (PucyHok 28). Mplmm, UMMYyHU3UPOBAHHbIE
IpUCTaHOM, HaOUpau Bec ObICTpee, YeM KOHTPOJbHbIE XKHUBOTHbIE. HaunHas ¢ 8 Hexenb mocne
UMMYHH3AIMH, MBIIIN B 3KCIIEPUMEHTAILHONW Tpymre ObUIM CTAaTUCTUYECKHU 3HAUUMO TsKelee
KOHTPOJIbHBIX KHMBOTHBIX (p<0.01), 3a uckimoueHneMm nepuoaoB B 24 u 26 Hexmenb Mocie
UMMYHHU3AIMA. Y HHUX ObUIO OOHApYKEHO 3aMETHOE HAKOIJICHHWE KMPOBOM TKaHW B 00IacTH

xuBota (Pucynok 27b).
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Pucynok 28. 13mMenenue Beca B KOHTpObHOM (1; n=8) u sakcniepumenTanpHoit (2; n=12) rpynnax
Mmbliei. Haunnas ¢ 8 Henenu (3a uckitoueHueMm Hezaenb 24 u 26), pa3nudus B Macce MbIIIEH
MEXJly TpyIlnaMu ObUIM CTaTUCTHMUECKH 3HAYUMBIMHU (CTaTHCTUYECKasi 3HAUMMOCTh Ha rpaduxe
He ykaszaHa). CTaTUCTHUYECKas 3HaYMMOCTb Pa3lIMyMil ompenensiack ¢ nomouipro U-kputepus
ManHa — YuTtHu. CTaTUCTUYECKH 3HAUMMBIMH CUUTAIIUCH PAa3Inyus ¢ p-3HaueHueM < 0.05.

Knunnyeckoe TeueHne BOI4aHOUHONIOJOOHOTO COCTOSIHUS Y MBILIEH SKCIIEPUMEHTAIIbHON
TPYHIBI COTJIACYETCS C UMEIOIMMUCS Ha CETOAHSIIHUN JIeHb JINTEPATypHbIMU JaHHBIMU. Panee
MIOKa3aHO, YTO UMMYHH3AIMsI MbIIIEH NMPUCTAaHOM BBI3bIBAET AJIONELMIO W BbINAJICHHE IIEPCTH
[233]. IMopaxenus koxu Tarxe pacmpocrpaHeHsl y mnanueHtoB ¢ CKB. Reidin ¢ coasr.
oOHapy KWK, 4yTo oyaroBas anonenus acconuupoBana ¢ CKB [319]. B goctymHoi# nmutepatype
HE HallIeHO WCCIeIOBaHNH, MOCBSAIICHHBIX M3MEHEHUSIM Beca y MBIIICH, MMMYHU3HPOBAHHBIX
npuctanoM. OJHAKO B HCCIEAOBAaHMAX Ha mpeapacnonoxeHHbx k CKB wMplmax auHuu
B6.MRL/lpr He Ha0d10[a70Ch 3HAUYMUTENBHOTO YBEIMYEHHUS Macchl Tela I0 CPaBHEHHIO C
KOHTposIbHBbIME MbIliiaMu C57BL/6 [320]. Bo3MoxHO, 4TO TpUCTaH, KaK TOKCUYHBIA BHEIIHUI
AQHTHUTEH, BbI3bIBA€T Yy MbIlIEH Oosee BBIPAKEHHBIM CTPECC MO CPaBHEHHMIO C T€HETHYECKON
MO/IEJIBIO MBIILIEH. DTOT CTpecC MPUBOJIUT K U30BITOUHOMY MOTPEOICHHUIO UILH U, KaK CIEJICTBHE,

K YBCIIMUCHUTIO BCCA.
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3.5.2. U3meHeHue KOHUeHTPpauuu oouleid BHekjaeToyHoil /IHK B nmiiazme kpoBu

B Teuenue nepBhIX 8 HelEnb MOCIE UMMYHHU3AMU pa3inuuid B kKoHleHTpanuu BkJIHK B
I1a3Me MEXy SKCIIEPUMEHTAIBHON U KOHTPOJIBHOM rpynnamu He HaOmonanock (Pucynok 29).
VY MbIlIed, UMMYHU3UPOBAaHHBIX NPUCTaHOM, ypoBeHb BK/IHK B 1urasme pe3sko um 10CTOBEPHO
MOBBICUJICS B Mepuoa ¢ 8 1o 14 Hemenuw mociie MMMYHU3AIMH. 3aTe€M IOCJIEI0BAIO CTOJb JKe
pe3Koe CHWKEHHE A0 MCXOAHBIX 3HaueHWi. Heoxumpanno, xonnentpauus BHK/IHK B mmasme
TaK)Ke MOBBICUJIACH B KOHTPOJIBHOM TpyIlIie B Mepuoj ¢ 8 1o 22 Hexenu nocie UMMYHHU3aLuu.
[Tocne 3Toro Takxke MPOU30ILLIO CTATUCTUYECKH 3HAYUMOE CHUKEHUE JI0 UCXOJHBIX 3HAUCHHI.
Paznuna B o6meli konnentpanuu BKJIHK B mmasme mexay rpynnamMu He Obljla CTAaTUCTHYECKH
3HAYUMOW HU B OJHOW BpPEMEHHOU Touke. BO3MOKHBIE MPUYMHBI YBETUYEHUS KOHICHTPAIIUU
BHeksetouHoil JIHK B kontposbHOM rpynmne mbimei ¢ 8§ mo 22 uweaemo (Pucynok 29) Oyner

IIPUBE/ICHO HUXKE.
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Pucynok 29. Konuentpanus obmeil Bk/IHK B miazme B mecTu BpeMEHHBIX TOYKax IOCIE
UMMYHHU3aIMH. Pe3ynbTaThl MpeACTaBICHBI B BUJE MEIUMAHHBIX 3Hau€HHH. «YCh» Ha rpadpuke
0003Hauar0T a0COIOTHOE MEIUAHHOE OTKJIOHEHHE. | — KOHTpOJIbHAs, 2 — SKCIIEPUMEHTAIbHAs
rpynna Mbimed. CuMBoa * 0003Ha4aeT CTATUCTUYECKH 3HAUUMYIO Pa3HHILY MEXKIY COCETHUMU
BPEMEHHBIMHU TOYKaMU. CTaTUCTUYECKasl 3HAYMMOCTh MEXK/ly COCETHUMH BPEMEHHBIMH TOUYKaMHU
BHYTPH OJHOW TPYHNIIBI ONpPEAENAIach C IOMOIIbIO KpUTEpHUs YWIKOKCOHA. CrarHcTHYecKas
3HAYMMOCTb MEXY IBYMs I'PyIIIaMU B OJHOM BPEMEHHOM TOYKE OIpeAeIsuIach ¢ nmomoub U-
Kputepuss MaHHa-YUTHH.

3.5.3. Csa3b mexny BHekJeTouHoi JTHK u maccoii Tesa y mbleit
B xone uccnenoBanusi u3MeHeHUs KoHIeHTpauun BHekieTtounou JIHK y wmbrmeit us

NPUCTaH-UHAYLIMPOBAHHON IPYIIIIEI CAENIAHO eI€ OJHO HHTepecHoe Habmoaenue. Oka3biBaeTcCs,
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yBenuuenne koHueHtpaunu BKJIHK ¢ 0 mo 14 Hepemo skcrnepuMeHTa B IUIA3ME€ UMEET
CTAaTHUCTUYECKU 3HAUUMYIO MPSMYIO KOPPEISAILUIO C HAOOPOM Macchl Tejla Y MBIIIEH B TO K€ caMoe
Bpems (Pucynok 30). Kak BuaHo u3 PucyHka 28, 3T0T BpeMEHHOM IPOMEKYTOK SIBJISIETCS CaMbIM
BBIP2XCHHBIM 110 HAOOPY MACChI TeJia y MBIIICH. BBIsSBICHHAS MOT0XKUTEIbHA KOPPEIISAIISI MEXKTY
YBEJIMYEHUEM MAcChl TeJla Y KCIEPUMEHTANIbHBIX MbIIEH U poctoMm KoHIeHTpanuu Bk/HK B
1a3Me KPOBH MOXKET MOATBEPKAATH CBSI3b MEXKAY U30BITOUHBIM 00pa30BaHUEM >KUPOBOW TKAHU
U YCWJICHHEM BOCHAIMUTEIBHBIX MporeccoB. [loka3aHO, YTO YyBEIMYECHHWE Beca MBIIICH B
OKCIIEPUMEHTAJILHONW TPYIIE BBI3BAHO, B TOM YHUCIIC, POCTOM KOJHYECTBA JKUPOBOU TKAHU B
abnoMuHabHON o0Osact (PucyHok 27bB). Y KOHTPOJIBHBIX MBIIIEH, KOTOPBIE TaKKe HaOUpan
BEC B MPOILIECCE CO3PEBaHMUA, TAaKOM KOppENsluu He HAOII0Aal0Ch, YTO MOXKET OBITh CBSA3aHO C

TEM, YTO Y HUX HE (POPMHUPOBATIOCH N30BITOUHBIX OTIIOKEHHUI )KUPOBOI TKAaHU.
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Pucynox 30. Koppensuus Mexay aOCOMIOTHBIM HW3MEHEHHWEM (JIeNbTa) KOHIIEHTpAIluu
BHeksieTouHot JIHK u maccwl Tena ¢ 0 mo 14 Hememto skcnepumeHTta. Rk — xoadduument
koppemsinuu Kennamia.

Ha paHHBIi MOMEHT HU3BECTHA CBSI3b MEXIY MH30BITOUHBIM BECOM M MapKepaMu
Bocnanenust [321]. OxHako yBenuYeHHE Beca TAaKKe MOXKET OBITh MHIMKATOPOM CTPEcca HIIH
HecTenu(pUIecKoil MMMYHHOH akTuBaIuu. [Ipsmasi KOppensius MexXIy W3MEHEHHEM Beca U
n3MeHeHneM KoHIeHTpanuu BkJIHK, oOHapyxeHHas B 9TOM HCCIIeIOBaHUH, MOXET OBITh CBSI3aHA
Takke C HetozoMm [322]. Heiitpodunsl sBIsOTCS BakHBIM UcTouyHHKOM  BK/HK,
BBICBOOOXKJIaeMON TP HETO3€ B COCTaBE HEUTPOMMIBHBIX BHEKJIETOYHBIX JIOBYILEK.
MHorouncIeHHbIE NCCIIEJOBAaHNS YKa3bIBAIOT Ha aKTUBAIIHMIO HETO3a, B TOM YHCIIE IO IeHiCTBHEM

AJINTIOKKHOB M JPYTHX MEAMATOPOB, Yy MAIMEHTOB ¢ okupenueMm [323, 324]. Takum obpazom,
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YCUJIEHUE HETO03a, BBI3BAHHOE OKUPEHHEM, MOXKET OBbITh OJHON M3 MPUYUH OOHApYKEHHOMH
koppemsiiuu. Kpome TOoro, mM3BecTHO, YTO OXXHMpEHHUE SBIseTcs (PAKTOPOM, OTSITOILAIOIIUM
teuenue CKB [325]. Xors B nuTeparype He MOKa3aHO CBSI3U MEXKIY HM30BITOUHBIM BECOM MU
noBbllIeHHEM ypoBHs aHTuTen K Ju/IHK, BO3M0KHO onocpenoBaHHOE BIMSHUE YE€PE3 YCUIIEHUE
obpazoBanust BKJIHK. OOHapyxeHHass B ATOM HCCIICIOBAaHHMH TpsiMas KOPPEISANHs ypOBHEH

Bk/IHK ¢ yBennuennem macchl Tea npeacTaBisieT HHTepeC U TpeOyeT JalbHeHIero n3yueHusl.

3.5.4. U3MeHeHne KOHIEHTpauum anTuTe K AByuenodeynoi JJHK B niiasme kpoBu

VY wMbllIeH, UMMYHHU3UPOBAHHBIX NPUCTAHOM, KOHUEeHTpanus ayroanturen K an/IHK
HayaJja MOBBIIIATHCS MPAKTUYECKHU Cpasy, U K 8- Heslele OHa 0Ka3ajach CTAaTUCTUYECKHU 3HAYMMO
BbIIIIE, 4eM Y 370poBoro KoHTpods (p = 0.00025) (Pucynok 31). ITocne atoro, B nepuoa ¢ 8-t mo
22-10 HEJeNIo Mocjae UMMYHM3aluy, KOHLIeHTpauus ayroantuten Kk qu/IHK B nnasme mbliei,
MMMYHHU3UPOBAaHHBIX IPUCTAHOM, HE3HAUUTENIBHO CHU3MWIACh U BbllUIA Ha 1u1ato. K 22-if Hexene
nocjie HMMMYHM3alMd CTaTUCTHYECKas 3HAYMMOCTb pa3juuyuil MEXIy TIpynmaMu Hcuessa
(p = 0.07). Hauunas ¢ 22-ii Hefeau MOCIe UMMYHHU3AIMH, HAYAJICsAd PE3KUH POCT KOHICHTPAI[HH
ayroanturen K An/IHK B mmazMe kpoBH MbIIIEN KaK dKCIIEPUMEHTANIBHOM, TaK U KOHTPOJILHON
rpymi. YposeHb ayroanturen K An/IHK B skcnepuMmeHTabHOM Tpymne JOCTUT CBOETO MUKA Ha
28-ii Hezene mocie MMMYHHU3AIH. B TOT MOMEHT OH CHOBA CTaJl CTATUCTUYECKH 3HAYUMO BHIIIIE,
4yeM B KOHTposIbHOI rpyne (p = 0.00045). 3atem konueHTpanus ayroanturen k A/IHK B minazme
MBIILIEN SKCIEPUMEHTAJIBHOM TPYIIBl HayajJla CHWXKATbCA. Y  KOHTPOJIBHBIX — MBIIIEH
KoHUeHTpauus ayroantuten k Ai/IHK Obuta Hanbonbieit yepes 36 Henenb mociie UMMYHU3 AU,

Ha sTom sTane cratucTuuecku 3Ha4uMOe pa3inurue MexIy rpyrmnaMu cHoBa ucuesino (p = 0.06).
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Pucynok 31. Konuentpauus anturen k apyuenodeunoi JIHK B miazme mbliield 3 KOHTPOJIbHOM
(1) m sxcniepumenTanbHOM (2) rpynmnbl. Pe3ynbTaTsl peacTaBIeHbl B BUJIE METUAHHBIX 3HAYCHUH.
«Ycbl» Ha rpaduke 0003HaYaAIOT a0COTIOTHOE MeIMaHHOE OTKIIOHeHHEe. CTaTUCTUYECKU 3HAYNMast
pasHUIla MEXIYy 3HAUYCHUSIMH BHYTPU OJHOM TpPYIIBI B COCEAHMX BPEMEHHBIX TOUYKaX
OTIpe/IeIIsach C IMOMOIIBI0 KPUTEpUs YHMIKOKCOHA M 00O3HAYeHa 3HAKOM *; CTAaTHCTUYCCKU
3HAYMMas pa3HUIla MEXKIy 3HAUCHUSIMU Pa3HbBIX TPYIIN B OJTHON BPEMEHHOM TOUKE OIMpEAesiach
¢ omotpio U-kputepuss Manna — YuTHu U o003HaueHa 3HaKOM #. CTaTUCTUYECKH 3HAUUMOU
CUMTAINCh pa3nuuus ¢ p-3HaueHuem < 0.05. *—0.05 > p > 0.01; **—0.01 > p > 0.001; ###—p
>0.001.

Jlnia npuctan-unaynupoBanHoil Mmogenu CKB xapakTepHO MoBbIlLIEHUE YPOBHEW aHTUTEN
k a/IHK B kpoBu mbimeit [233, 326]. B nactosieii paboTe BBIABICHO, YTO KOHIICHTPAIIUS
antuten K qu/IHK B skcnepumMeHTanbHOM Ipynne CTAaHOBUTCSI CTATUCTUYECKH 3HAUYMMO BBIILIE K
8-11 Henene uccae0BaHus, OJTHAKO PE3KOE YBEIUYEHUE MMPOUCXOIUT B IEPUO Mexay 22-if u 28-
it negensmu (Pucynok 31). Oto HabmoeHHe cornacyeTcs ¢ pesyiabraramu He u coaBT., KOTOpbie
MPOAEMOHCTPUPOBAIN 3HAYUTEIBLHOE MOBBIIEHUE KOHIEHTpauuu antuten K AnJIHK B kxpoBu
MBIIICH, WMMYHU3UPOBAaHHBIX MpucTaHoM, K 20-ii Henmene wuccienoBanus [326]. [pyroe
uccienoBanre Liu U CoaBT. Takke MOKa3allo yBenWdeHHe KoHleHTpamuu antuten Kk AiJJHK B
KPOBH MBIIIICH, IMMYHH3UPOBaHHBIX TpucTanoM [327]. B HacTosiei paboTe pocT KOHIIEHTPAIUU
HaYMHAJICS B TIepuoa MexXay 2 u 3 mecsuamu (8 u 12 Henmens), a pe3KUid MOAHEM TTPOUCXOIHIT
npuMepHO Ha 5-M Mmecsie uccnenaoBanus (20 Henens) (Pucynok 31). OCHOBBIBasICh Ha JTAHHBIX
ATOTO HCCIICAOBAaHUS U pe3yibTatax Ipyrux pabor [326, 327], MOXHO cienaTh BBIBOJ, UYTO
HaumbOosee JapamatuyHoe YyBenudyeHue tutpa aHtuTen Kk AnJJlHK B kpoBu Mblmed,
MMMYHU3UPOBAHHBIX MPUCTAHOM, MPOUCXOAUT B mepuoa ¢ 20-ii mo 25-10 Hemenmo mocie

HMMYHU3AlUN.
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Bonpoc, KoTopblil MOKET BO3HUKHYTh MPHU aHAJIM3€ Pe3ysIbTaTOB, MPEICTABICHHBIX Ha
Pucynke 31, 3akito4aeTcsi B TOM, IOYEMY Y MBIIIEH U3 KOHTPOJIbHOM IPYIIIbI TAKYKE MOBBIIIACTCS
koHleHTpauus anturen K Au/{HK. BaXHO OTMETHTH, UTO C TEXHUYECKOW TOYKU 3PEHUSA
HKCIEPUMEHT BBIMTOJIHEH HAIJISKAIIUM 00pa30M: MBI U3 KOHTPOJBHBIX M SKCIEPUMEHTAIBHBIX
TPYNI COAEPKAIUCH B aOCOTIOTHO OJMHAKOBBIX YCIOBHUAX, MIOATOMY (PAKTOPHI BHEIIHEH Cpelbl
BpSJ JIM MOTJIM MOBJIHUATH Ha oOpa3oBaHue aHTuTen. OOHApY>KEHHOE B JAaHHOM HCCJIEIOBAHUU
yBenuueHue konneHtpanuu antuteln kK 1u/IHK B kpoBu mbielt BALB/c KOHTpOJIBHON TPYIIIBI C
BO3pacTOM JIOBOJIBHO CJIOYKHO COIOCTaBUTH C JIMTEPATypHBIMU JIAHHBIMM, IOCKOJIBKY IMEPHOJ]
HAOJIIOZIEHNsT B HEKOTOphIX paborax orpanwucH 20 [326] u 24 [327] Hemenssmu 1ocie
MMMYyHH3AIMH. B HacTofAIleM HCCIIeJOBAaHUH OCHOBHOE YBEIMYEHHE KOHIEHTPALUKA aHTUTEN K
muJIHK nmpomszonuio B mepuon ¢ 22 mo 36 memenw. OgHAaKo B HCCIEAOBaHWU Liu M COaBT.
Ha0J110/1a710Ch HE0OJIbI1I0E TOBBILIEHHE KOHIIeHTpauu anTuTen K 1/ {HK y KoHTposIbHBIX Mbliei
B nieproa Mexay 20 u 24 HelessIMH, HO MOCJIe 3TOro McciieaoBanue ObL10 mpekpaiieto [327]. B
TO € BpeMmsi, Ha APYTruX JHHUSIX MBIIIeH MOKa3aHO MoBblieHne ypoBHs antuten K au/lHK c
Bo3pactoM [328, 329, 330], xoTs epro,1 HaOJIIOICHHS COCTABIISLI MeHee 36 Henenb. Kpome Toro,
ONyOJIMKOBaHbl JlaHHbIE, YTO pacnpocTpaHeHHocTh aHtuten K Au/IHK yBenuuumaercs c
BO3pacToM H y 3710poBbix Jroaeit [330, 331]. Takum oOpa3om, O1aromapst UIMTEILHOMY TU3aiHY
HKCIEPUMEHTA, 3TO HUCCIEI0BaHME MPOJEMOHCTPUPOBAIO YCHJIEHHE OOpa3oBaHUS AHTUTEN K
nuJIHK ¢ Bo3pactom y meieit BALB/c, He npeapacnoiokeHHbIX K CIIOHTAHHOMY Pa3BUTHIO
ayTOMMMYHHUTETA. B 11e710M, 3TH pe3yabTaThl JONOIHSIOT CYIIECTBYIOIIUE TaHHBIE O MOBBIILIEHUU

YPOBHA aYTOPCAKTHUBHBIX AHTUTECII C BO3PACTOM.

3.5.5. Cs3b mexay BHekyIeTouHOl IHK u anTutenamu k apyuenoveunoii JJHK

Hu na opHOM U3 BpEeMEHHBIX TOUYEK HE OOHAPYKEHO CTATUCTUYECKH 3HAYMMBIX
koppensauuii mexay konueHtpauuen BkJIHK u ypoaem ayroanturen k au/IHK. Ognako, kax
nokazaHo Ha Pucynkax 29 u 31, muk oOpazoBanus ayroantuten k Mu/IHK cmemrancs Ha
YeThIpHAIATh Henenb Tmocie nuka KoumeHtpanuu BKJIHK. 3Oto Habmomamock kak B
SKCIIepUMEHTaIbHOU rpynme (Heaenu 28 u 14), Tak 1 B KOHTposIbHOU rpynne (Hexenu 36 u 22).
[IpumeuaTennbHO, YTO CTATUCTHYECKHU 3HAUYMMas oOpaTHash KOppemsiusi OOHapyXeHa MEXIy
aOCONIOTHBIM HW3MEHEHHEM (IenbTa) ypoBHedl ayroanturen k auJlHK B mmasme wu
koHIeHTpanusamu BK/IHK y Mbimei, mMMyHH3UpOBaHHBIX NMpPUCTAaHOM, B nepuon ¢ 14 mo 28
Hepenu (Pucynok 32). it KOHTPOIBHOW TPYIIITBI TAKOW KOPPEJSAIMU He 0OHAPYX)EHO, HO, KaK
OTMEUEHO BBIIIE, TAK)Ke HAOMIOAANCS CABUT MHUKOB KoHIeHTpanuu BK/IHK u ayroanturen x
m/IHK na 14 semens. Takum o6pasom, ypoBHu BKAHK u ayroanturen k nu/IlHK ne

KOPpEIUPOBAIA B OTJE/IbHbIE BPEMEHHbIE TOYKM, HO M3MEHEHMsI YPOBHEW 3TUX IOKa3aTenei
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KOPpEeIUpPOBAIA OOpAaTHO MPOMOPLUOHAIBHO. Jpyrumu cioBamu, 4yeM OOJIbIIE YBEIMYUBAJICS
ypoBeHb aytoantutel K Qu/IHK ¢ 14-i mo 28-10 Henento nccie1oBanusi, TEM CUIIbHEE CHIXKAJIACh
koHueHTpauua Bk/JHK B mmazMe wmbled, MMMYHU3UMPOBAaHHBIX IpuctaHoMm. Kpome Toro,
MIPOBEJICHO UCCIIEA0BAHUE CBA3U MEX Y U3MeHeHrueEM KoHUeHTpauu BKIHK u anturen k au/IHK
¢ 14 o 28 Hemento B AKCIEPUMEHTAIBLHOW TpyNIe METOJIOM JIMHEHHOM perpeccuud. Mojenb

OKa3aJiach cratucTuuecku 3Hauumoit (p=0.044), pe3ynbTaT npeacrasieH Ha Pucynke 32.
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Pucynoxk 32. Koppensuus Mexay aOCOTIOTHBIM U3MEHEHUEM (J1€1bTa) KOHIEHTPAIMK aHTUTEI K
nsyuenoyeunoir JIHK wu Bueknerounoit JIHK c¢ 14 mo 28 Henemo skcrmepumeHta. Rk —
ko3 duuuent koppemsuun Kenmamia. TexcT moj pe3yiabTaTaMu KOPPEJSLMOHHOTO aHalu3a
ABJIIETCS PE3YJIBTATOM PErPECCHOHHOTO aHAJIN3a, B KOTOPOM M3MEHEHHE KOoHLeHTpanuu BKIHK
BBICTYIIAJIa B KAUECTBE LIEJIEBOM NepeMEHHOM, a anTturena k an/IHK — npeauxropa.

O6parnas xoppemsiiuss mexay BkJIHK wu anatu-m/IHK wmoxker ObITh cBsizaHa c
ornocpeoBaHHbIM anTuTenamu kaupeHcom Bk/IHK u, kak crnenctsue, cokpailieHnem nepuoja ee
MOJNYBbIBEJIeHUs. Takue JMHAMUYECKHUE KOPPENSIUU MEXKIy HW3Yy4aeMbIMHU IapaMeTpamMu
SABISIIOTC  OoJiee yOeNUTENbHBIMH, YeM KOPPEJSIIIMM B KOHKPETHBIE MOMEHTHI BpPEMEHH,
MTOCKOJIBKY YPOBHU aHTHUTEN OTPAKAKOT KOHIEHTPAIMM aHTUTE€HA B MTPOIIOM, a HE B HACTOSIIIIEM
(HeoOxomuMo BpeMs Ha cuHTe3 aHTuTen). OIHAKO BPEMEHHOM Jlar okasajcs [JIMHHEe, YeM
Mpeoiaraioch M3Ha4anbHO. [10CKONBbKY MOAOOHBIE SKCIIEPUMEHTHI paHee He MPOBOIWIUCH,
BBIJIBUHYTA TUIIOTE3a, YTO BPEMEHHOM MHTEPBAI MEXAY NMOBbIIeHHEeM KoHIeHTpaunu BK/IHK n
antu-au/JIHK B KpoBH cOCTaBUT Kiaccudeckue 1—2 Henenw, 4To XapakTepHO Kak JJIs MbIIIEH
[332], tak u mnst mroxedt [333]. Ho B pabote mokazaHo, 4To BpeMsi OTBETa COCTABIISET OKOJIO 14
Helenb B O0EHMX TpyMImax MbIMEH. DTO OKa3aloch TOPa3lao MAOJbIIEC OXHIAEMOro. MEI

mpeamnojaraeM, 49to 14-HedenbHas 3aJep)KKa CBA3aHA C MEUICHHBIM  HAKOIJICHUEM
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MMMYHOCTUMYJIUPYIOIIMX KOMIUIEKCOB, HapylIeHHeM T-KJIIETOYHOr0 OTBETA WJIK BOBJICYeHHEM T-
HE3aBHCHMBIX MEXAHM3MOB ITPOJYKIIMM aHTUTEIN, a TAK)KE€ aKTUBHOCTBIO MEXaHU3MOB KJIMpEHCa
JHK, Brmrouass [IHKa3sl kpoBu, kotopsie ¢parmentupyior JHK, cHmkas ee aHTUTCHHBIN
noreHuuan. deHomen 3anepkKku B 00pa30BaHUM aHTUTEJ, BO3MOXKHO, CBSI3aH C Pa3IU4UsIMU B
THUIIE [IPE3EHTALMM aHTUI'eHA N0 cpaBHEeHHIO ¢ ApyruMu monensmu CKB. Hakonen, konebanus

ypoBHeit antu-ai/{HK mMoryT ObITh CBSI3aHbI ¢ OTpaHUYEHHOCTHIO MHTEPBAJIOB 0TOOpa Mpoo.
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4. SAKJIIOYEHHUE

HpOBe,I[éHHOG HUCCIICA0OBAHNUEC 3HAYUTCIIBHO paCliupsiaCeT IMOHHMAHUC BOBJICUEHHOCTH

AJIApMUHOB U aYTOAHTHUTCII B IIATOI'CHE3 CHCTEMHOM KpaCHOﬁ BOJIYaHKH.

BriepBbie HECKOJIBKO aJlapMUHOB M MapKEPOB HETO3a UCCIIEAOBAINUCH OJJHOBPEMEHHO, YTO
MO3BOJIMJIO OCYIIECTBHTH 0OJiee KOMIUIEKCHBIA moaxon. braromapst oObenMHEHHIO psijia
OMOMapKEPOB B paMKax OJTHOT'O MCCIICIOBAHUS YIAIOCh YCTAHOBUTH BBIPAKCHHYIO acCOIMAIIUIO
KOHLIEHTpAllUu aJapMUHOB ¢ mpoueccoM Heto3a npu CKB, 4To KpaauHaJIbHO OTJIMYAET 3TY
MaToJOruro OT APYIrux PpCeBMATHYCIICKHUX 3a6OJIeBaHI/II7I, Y4aCTBOBABIIHUX B HCCIICAOBAHUU.
bnaronmapss moapoOHO cOOpaHBIM KIMHHKO-aHAMHECTHUYECKUM JAHHBIM YJIAIOCh OOHapYXHTh
ACCOIMAIIMIO TAKUX BKHBIX MapKEPOB HETO3a, KAK MUEIIOTICPOKCHUIA3bl U IIUTPYIIMHUPOBAHHOTO
ructoHa H3 co cCkopoCThIO KITyOOUKOBOH (DUIIBTPAIIUU U CEPICUHO-COCYAUCTHIMU 3a00JIEBAHUSMHA

y nauuenToB ¢ CKB.

CambIM Ba)XHBIM PE3yJIbTATOM HCCIEIOBAHUS MOXHO CUMTATh TO, YTO ObLIA MPOBEACHA
CBA3b MEXAY KaTaIUTUYECKOM AaKTUBHOCTBIO AHTUTE] M KIMHUYECKMMH II0Ka3aTeasiMu
3a00s1eBaHUsA. DTO KapJMHAJIBHO OTJIMYAeT HACTOALIEE MCCIIEAOBAHUE OT OOJIBIIMHCTBA JIPYIHUX
paboT, B KOTOpPBIX 3a00J€BaHME SIBJISAETCS JIMIIb OTJCIBHOW XapaKTePUCTUKOW JJIsl aHTUTEIN, a
aKIEHT BBICTABIIETCS Ha MX KJIacCHUecKue Ouoxumuueckue cBoiictBa. [loapobHo coOpaHHBII
KIIMHUKO-aHaMHeCTH4ecKkuil aHamHe3 nanueHToB ¢ CKB no3Bonmn ycTaHOBUTH OOpaTHYIO CBS3b
Mexay ypoBaeMm JIHK-ruaponusyromield akTHBHOCTH U TSKECTHIO 3a00J1€BaHus, BEIPAKEHHON B
unaexkce SELENA-SLEDAI. Kpome Toro, B OTIMYMH OT KOHIEHTPAIMU AaHTUTET K
neyuenoveuno JIHK, s JAHK-rupponmsyromeid akTUBHOCTH He ObUIO  [OKa3aHO
MOJIOKUTEIBHBIX KOPPEJISLUN ¢ KOHLEHTpalluel TakuX BaXHbIX akTOpoB BocnaneHus npu CKB,
kak TNFa u IFNa2. OtaenpHO OBUIO TIOKa3aHO, YTO OCHOBHOE MecTo ruapoin3a HMGBI1 nexwur
B paifoHe ero MpOBOCHOIUTENBHOTO O0Kca. B COBOKYIMHOCTH 3TO yKa3bIBaeT Ha MOTEHIMAIbHYIO

MOJIOKUTCIIBHYIO POJIb aHTUTCIT C KaTaJIUTUYE€CKON aKTMBHOCTBIO npu CKB.

OKCIEpUMEHT C IpUCTaH-UHAYLHpoBaHHONW Mozenbto CKB y Mbliel o3BosnI BeIIBUTH
JUHAMHYECKYIO B3aHMOCBSI3b MEX/ly U3BMEHEHNEM KOHIIEHTpauuu BHekaeTouHoi JJHK u anTuren
k nByuenoyeunoir JIHK. Takoe uccnenoBanue ObIIO MPOBEAECHO BIEPBBIE, MOCKOJIBKY paHee

HN3YYAINCh aCCoMall MCXKIAY STUMHU MOJICKYJIaMH B KOHKPETHBIX BPEMCHHBIX TOYKAaX
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5. BBIBO/1bI

1. I[Ipu cuctemMHO#M KpacHOM BOTYaHKE BbISABJIEHO IocToBepHOE noBbiieHne HMGBI1 B 2.5
paza, IUTpYUIMHUpOBaHHOTO TucToHa H3 B 2 pa3a u muenonepokcuaassl B 2.7 pa3 1o CpaBHEHUIO
CO 3JIOPOBBIMU JJOHOPAaMH, a TAKXKE B CPABHEHUH C MMALIUEHTAMU C APYTUMHU PEBMATOJIOTUYECKUMU
3aboneBanusmu. O0mas u siaepHas BHeknerounas JJHK MHOTOKpaTHO TOBBIIIAIOTCS TOIBKO 11O
CPaBHEHHUIO CO 3JI0pOBbIMHM JOoHOpaMu. CBA3bp HET03a C MaTOJOTMYECKHM IPOLIECCOM
MOJATBEPXKJIAaeTCsl OOpaTHOM KOoppemsiiue MeXIy KOHLEHTpalued MHUEIONepOKCHIa3bl U
CKOPOCTBIO KIIyOOUKOBOM (DMIIBTpALINK, @ TAaKXKe MOBBIIICHUEM KOHLIEHTPAIMH 3TOT0 Mapképa u
uuTpyIMHUpoBaHHoro ructoHa H3 y manmentoB ¢ CKB, ¢ comyrcTByromuMu cepieyHo-

COCYyAUCTBhIMHU 3a00J1€BaHUSIMH.

2. Y nanuentoB ¢ CKB oTMeuaeTcst MOBBILICHNE 10 CPABHEHUIO CO 3JI0POBBIMHU IOHOPAMHU
KOHLEHTpALlU aHTUTEN KO BceM ucciieqoBaHHbM anapmunam: on/IHK (B 13 pa3) u au/IHK (B 5
pa3), ructonsl (B 1.5 paza), HMGBI (B 2.5 pa3a). CBs3b ¢ TshKeCThIO 3a00J1€BaHUs, BbIPAKEHHAS
B Oamnax mo unuaekcy SELENA-SLEDAI, o6Gnapyxena tonbko ans antuten k JIHK, dyro

JEMOHCTPHUPYET UX BBICOKYIO CIICIIU(PUIHOCTD IPH 3TOM 3a00ICBAHIH.

3. lokazano, uro IgG mamuentoB ¢ CKB ruaponusyror psig cyOCTpaToB, CHOCOOHBIX
nposBIsATh cBoiicTBa amapmuuoB: JIHK, rucronst (H1, H2A, H2B, H4), HMGBI1. VYposenb
ruapoauTuieckoi aktuBHocTH IgG mamumentoB ¢ CKB okasancs AOCTOBEpHO BbINIE, YEM
3/10pOBBIX JOHOPOB. YcraHoBieHO, yTo namnueHtsl ¢ CKB no yposuio JIHK-runponusyromeit
akTuBHOCTH IgG pendrcs Ha JBe MOATPYIIBI, OTIMYAIOIIMECS MO KIMHUYECKUM IMPU3HAKAM.
[Tanuentsl ¢ Bbicokoil JIHKa3no#t aktuBHOCTHIO IgG OTIMYaNMCh TEHIEHLIHMEW K CHUKEHUIO
Tsokectn 3aboneBanus (p = 0.08), BeipaxkenHoro B Oamiax no SELENA-SLEDAI, a takxe
CTATUCTUYECKA 3HAYMMBIM TOBBIIIEHUEM YaCTOThl XPOHHYECKOTO TEUYeHHUs 3a00JIeBaHUSI IO
CpaBHEHHUIO C OCTpbIM WM nojxocTpbiM. Kpome toro, JIHK-ruaponusyromas akruBHocTh IgG
OKazajach OOpaTHO acCOLMHMPOBAHA C TSKECThIO 3a00JEBaHUS, BBIPAKEHHOW B Oaiax Mo
SELENA-SLEDAL IMoesimenue /IHKa3uoi aktuBHOCTH Ha 1 HMOs JJHK/9/Mr IgG cBsizanb! co
camwkenneM SELENA-SLEDAI na 20.6%. DTu pe3ynbTaThl YKa3bIBalOT HAa TO, YTO aHTHTENA C

KaTAJIUTUYCCKUMH aKTUBHOCTAMHA MOT'YT UI'PATh IMOJIOXKUTCIIBHYIO POJIb B IAaTOI'CHE3C CKB.

4. AHanmu3 accouualy KOHIUEHTPAMK MUTOKMHOB M ayToaHTuTten y namnueHtoB ¢ CKB
MoKas3ay, 4ro KoHueHTpauuss aHtuten K AuJIHK koppemupyer ¢ TakumMu BaKHBIMU
npoBOoCHANUTENbHBIMU IUTOKMHAMU, Kak TNFa (p=0.015) u IFNa2 (p=0.03). Ilpu stom He
BBISIBJICHO TIPSMBIX KOPPENSIHA MEXKIYy dTUMHU WU JIIOOBIMH IPYTHUMU TPOBOCTATUTEIBHBIMU

IUTOKMHAMH W YpOBHEM Kataquthudeckod akTuBHOCTH IgG manmentoB ¢ CKB, uro moxer
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yKa3biBaTh Ha HeBoBieyeHHOCTh JIHK-ruaponusyromux aHTUTEN B IMPOBOCHANIUTEIbHBIE

nponecchl ipu CKB.

5. Ha npucran-unaymupoBannod mozaenu CKB y Mblmeld MmetogamMu KOppeasiiMOHHOTO
aHalM3a WM JIMHEHHOW perpeccMu moka3zaHa oOpaTHas accolualus MEXIy H3MEHEHUSIMU
KoHIleHTpauuii BHekineTounor JJHK u ayroantuten k npyuenodeunoi JJHK B nepuon mexny 14
u 28 HenmensiMu mociie umMmyHuzanuu. lloBwimienue kouuentpanuu antu-JHK anturen na
0.1 Mr/mn cBsi3aHO €O CHWD)KEHHMEM KoHIeHTpauuu BHekjierounoi JIHK wna 53.2 ur/mi,

JEMOHCTPHUPYS IMHAMUYECKUI XapaKTep U3MEHEHUH ITUX TOoKa3aTeleH.
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7. IIPUJIOXXEHUE

Ta6muua I11. Cnrcok IUTOKUHOB, 7151 KOTOPBIX ObljIa M3MEpPEeHa KOHIIEHTPAIUS B paMKax

HCCIIENOBAaHUA.
A0G6peBuaTypa Oncanue CeMeicTBO
EGF OnuaepManbHbiid GakTop pocta | dakTopsl pocta
Dorakcun / CCL11 Xemoxkun ¢ MotuBoM C-C, | XeMOKHHEBI
muragn  11;  203MHODHUIHHBIH
XEMOTaKCHYECKUI 0ok
FGF2 dakrtop pocta pubpobdaactos 2; | dakTopsl pocta
OcHoBHOI Oenok pocta
(hubpobdacToB
Flt-3L Fms-momoOHBIi murasy | GakTopsl pocta
TUPO3MHKHHA3HI 3
®paxrankus / CX3CL1 XemokuH ¢ MotuBoM C-X3-C, | XeMOKHHBI
auragn 1
G-CSF I'panynounrapHsIit ®daxTopsI pocTa
KOJIOHUECTUMYJIUPYIOLUI
(haktop
GM-CSF I'panynounrapso- ®daxTopsI pocTa
MakpoddaraibHbIH
KOJIOHUECTUMYJIUPYIOLUI
(hakTop
GRO/CXCL1 Anbda MpOTEHH PETyIUPYIOMHNA | X eMOKHHBI
pocCT; XeMOKHH ¢ MOTHBOM C-X-
C, murang 1
IFNa2 WnTepdepon anbda 2 WnTepdepons
IFNy WnuTepdepon ramma WnTepdepons
IL-1a WnTtepneiikun 1 anbdha MHTEpNneNKUHEI
IL-18 WnTtepneiikun 1 Oera WnTepneiikuub
IL-1RA AHTaroHucT peuentopa | MHTEpIIEHKUHBI
HUHTEpIeHKuHa |
IL-2 WnTepneiikun 2 WHTepneiikuab
IL-3 WnTepneiikun 3 WnTepneiikuubl
IL-4 WnTepneiikun 4 MHTEpneKkuHeI
IL-5 WnTepneiikun 5 WnaTepneiikuab
IL-6 WnTepneiikun 6 WHTepneiikunsl
IL-7 WHrepneiikun 7 MHTEpneKkuHEI
IL-8 / CXCL8 Wurepneiikun  8; XemokuH ¢ | MHTepeiiKiHBI / XeMOKHUHbBI
motuBoM C-X-C, nmurang 8
IL-9 WnTepneiikun 9 WHTepneiikunsl
IL-10 Wnrepneiixun 10 WHTepneiikunsl
IL-12P40 Cybpeanania 6era | laTEepneiKHbBI
HWHTEpJICUKNHA 12;
CTUMYJHUpYIOIHA  QakTop 2
€CTECTBEHHBIX KHJLIEPOB;
thaxTop p40 CO3pEBaHUS
LUUTOTOKCHYECKUX JTUM(OLUTOB;
cyObenMHUIIA p40
WHTEpJICHKuHA 12
IL-12P70 Wnutepneiikun 12, coctosmimii u3 | HTepIeHKUHbBI
IBYX KOBAJEHTHO CBS3aHHBIX
cyobenuuuir: P40 u p35
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IL-13 Wuatepneiikun 13 HHTepIeHKUHBI
IL-15 WuaTtepneiikun 15 HHTEepIeHKUHBI
IL-17A Wntepneiikun 17A WnTepneiikunsl
IP10/ CXCL10 Wntepdepon raMma | XeMOKHHBI
MHYITUPOBaHHBII IPOTEHH;
xeMoknH ¢ motuBoM C-X-C-L,
nuraug 10
MCP-1/CCL2 [Ipotenn XEMOTaKCHUCa | XEMOKHUHBI
MOHOIIUTOB 1; XEMOKHH C
motuBoMm C-C-L, murang 2
MCP-3/CCL7 [Iporeun XEMOTaKcuca | XEeMOKUHBI
MOHOIIUTOB 3; XEMOKHMH ¢
motusoM C-C-L, murauzm 7
MDC / CCL22 MakpodaranpHbplii ~ XEMOKHH; | XeMOKHUHBI
xeMoknH ¢ wMoruBom C-C-L,
nuragn 22
MIP-1a / CCL3 Bocnanurenpabrit MPOTENH | XEeMOKUHBI
Makpogaros | anbda; XeMOKHH ¢
motuBoMm C-C-L, murany 3
MIP-13 / CCL4 Bocnanurenpabrit MPOTeNH | XEeMOKUHBI
Makpodaros 1 Oera; XeMOKHH C
motuBoM C-C-L, nmuraung 4
PDGF-AA TpomboruTapHsIii hakTop pocra | dakTOpHI pocTa
AA
PDGF-AA/AB Tpombormurapuslii haktop pocta | DakTOpsI pocTa
AA/AB
RANTES / CCL5 Perynupyemsrit mpu akTuBanuu, | XeMOKHHBI
HOPMAJIBHO SKCIPECCUPYEMBIIH 1
CeKpeTupyeMbIii  T-kieTkamu;
xeMoknH ¢ wMoruBom C-C-L,
JIATagm 5
sCD40L PactBopumeiii  smrang CDA40; | CynepcemeiicTBo ¢axTopa
JIUTaH]T cylepceMelicTBa | HEKpo3a OMyXOJH
(hakTopa HEKpO3a OIMyX0JIH, YICH
5
TGF-a Tpanchopmupyrommit  dakrop | @akropsl pocra
pocta aibda
TNFa dakTtop Hekpo3za onmyxonu anbha | CynepcemMencTBo ¢axTopa
HEKpO03a OIyXO0JIN
TNFB ®daxkTop Hekpo3a onmyxonm 6eta | CymepceMeicTBo (dhakTopa
HEKPO3a OMYXOJIH
VEGF Cocynucteiii  3HAOTENMANBHBIN | DakTOPHI pocTa

¢aTkop pocTa




