AHTUTIJIATUAT

OBHAPY}XEHUE 3AMMCTBOBAHUIA

OTueT 0 NpoBepKe Ha 3aumMcTBOBaHUA Nel

NHD®OPMALA O AOKYMEHTE

Ne fokymeHTa: 173

Hayano 3arpysku: 22.06.2023 02:35:21
JnuTtenbHocTb 3arpysku: 00:00:32

ms nexogHoro daiina:
[AvnccepTaums_KHbiwosa B.B._21_06_2023.pdf
HasBaHwue fokymeHTa:
AvnccepTtauma_KHbiwosa B.B._21_06_2023
Pa3mep Tekcrta: 296 kb

Tun gokymeHTa: [lokTopckas gncceprauums
CumBosios B TekcTe: 309623

Cnos B TekcTe: 36710

Yuncno npeanoxerunii: 3304

ABTOp: KHbIlWOBa Bepa BacvunbesHa
MNpoBepsowWwmia: KneytrHa TaTbsiHa AnekcaHApoBHa
OpraHunsaums: [lanbHeBOCTOYHbIV HayYHbIV LLeHTP GpU3MO0N0rMM 1 NaToNOrNM AblXaHNs

OTueT NpejocTaB/ieH CepBUCOM «AHTUNAArnaT» - http://cfpd.antiplagiat.ru

MNHDPOPMALMA OB OTHETE

Hauano nposepku: 22.06.2023 02:35:53

[nvitensHocTb nposepku: 00:01:53

KommeHTapuu: He ykasaHo

Mounck ¢ y4eTom pejakTnpoBaHus: Aa

[poBepeHHble pasjenbl: OCHOBHas YacTb C. 5-157

Mogaynu noucka: VNC AguneT, ubnnorpadus, CBogHas konnekums 36C, HTepHeT
Mntoc*, CBoaHas konnekumst PIb, Mogynb noucka "cfpd", LnTnpoBaHue, MepeBogHble
3anmcTBoBaHuA (RUEN), MepeBogHble 3avMcTBOBaHMS NMo eLIBRARY.RU (EnRu),
MepeBogHble 3aMMCTBOBaHMA Mo VIHTepHeTy (EnRu), MepeBogHble 3aMMCTBOBaHNS
n3patenbcrea Wiley , eLIBRARY.RU, CMC FAPAHT: aHanuTtuka, CINC FAPAHT:
HOpMaTMBHO-NpaBoBas AokyMeHTauus, MeanunHa, Aucceptaunm HBB, Konnekuns
HBY, MepedpasnposaHusi no eLIBRARY.RU, MNepedpasnposaHums no CMC FAPAHT:

aHanuTmka*, MNepedpasnposaHus no NHTepHeTy, NepedppasnposaHns no NHTepHeTy
(EN), MepedpasnposaHusi no konnekummn nsgatenscrea Wiley , MateHtsl CCCP, PO, CHT,
CMW Poccum n CHT, LabnoHHble ¢ppasbl, KonbLo By30B, V3gatenscteo Wiley,
MepeBoAHble 3aMMCTBOBaHNS

COBMNAZEHNSA
8,6% Wl

CAMOUNTUPOBAHNA
0,45%

UNTUPOBAHWNA
0,45%

OPUTUHANBHOCTb
90,5%

CoBnapeHuns — ¢pa|’MeHTbl npoBepAeMOoro TeKcTa, MOJIHOCTLIO UK YaCcTUYHO CXOAHbIe C HaNAEHHBIMU NCTOYHMKaMU, 33 NCKIOYeHeM d)pal'MeHTOB, KOTOpble cncTeMa OTHeC1a K LUTUPOBaHMIO
VK camoumnTmpoBaHuio. MokasaTens «CoBnageHs» - 3To J0Ns ¢parrvleHTos npoBepAeMOoro TekcTa, OTHeCEHHbIX K COBNaAeHVAM, B obLlem obbeme TekcTa.

CaMOLlVITI/IpOBaHMﬂ —_ d)paI'MeHTbl npoBepseMoro TeKcTa, coenajatoLlye Ny novtn coenagatoume d)pal'MeHTOM TeKCTa NCTOYHMKa, aBTOPOM VI COABTOPOM KOTOPOTO ABNAETCA aBTop
npoBepsemMoro JokymeHTa. lMokasatenb «CaMoLMTUPOBaHUA» — 3TO A0S ¢pa|’MeHTOB TeKCTa, OTHECEeHHbIX K CAMOUMTUPOBaHWMIO, B obLlem obbeme TekcTa.

U.I/ITI/IpOBaHVIﬂ — ¢parMeHTbl npoBepAemMoro TeKcTa, KoTopble He ABNATCA aBTOPCKUMK, HO KOTOPbIe CUCTEMa OTHeC/1a K KOPPEeKTHO O¢OpMﬂeHHbIM. K LUNTUPOBaHMAM OTHOCATCA Takxe
LIa6NOHHbIe pasbl; 61Gnorpadus; parMeHThl TeKCTa, HalleHHbIe Modynem novicka «CrC FapaHT: HopMaTVBHO-MPaBoBas JOKyMeHTaLyisi». MokasaTenb «LyTrpoBaHKs» - 3T0 JoNs pparMeHToB
NpOBepPSeMOro TEKCTa, OTHECEHHDIX K LIUTUPOBaHUIO, B 06LLieM 06beme TeKcTa.

TekcToBOE NepecevyeHne — ¢parvvleHT TeKkcTa NpoBepsAeMoro JoKymMeHTa, COBMaatoLLMi UV MOYTY COBMaAatoLLMIA C d}pal’MeHTOM TeKCTa NCTOYHMKa.
NcToUHUK — AOKYMEHT, I'IpOVIHAeKCI/IpOBaHHbIPI B Ccucteme n COAep)KaLLWIIZCﬂ B MOZy/e noncka, o KOTOpomy NpoBOANTCA NMpoBepKa.

OpUrvHanbHbIi TEKCT — GparmMeHTbl NPOBEPSEMOro TeKCTa, He 06HapyXXeHHbIe HI1 B OAHOM UCTOUHMKE U He OTMEUEHHbIE HU1 OAHWM 13 Moayneii nouncka. Mokasaresb «OpUrMHanbLHOCTb» - 3TO
Aons pparMeHTOB NPOBEPAEMOro TeKCTa, OTHECEHHbBIX K OPUrMHANBHOMY TeKCTY, B 06LeM 06beme TekcTa.

«CoBnaaeHuns», «LIMTMpoBaHus», «CaMoLMTUPOBaHMSs», «OPUTMHANBLHOCTEY SBNAKOTCA OTAENbHBIMU NOKasaTensiMy, 0To6paxatoTcs B NpoLieHTax v B CymmMe JatoT 100%, UTO COOTBETCTBYET NOSHOMY
TeKCTY NPOBEPSIEMOro AOKYMEHTa.

O6palilaem Ballie BHMMaHVe, UTO CICTEMa HaXxOAUT TeKCTOBbIE COBMaAeHS MPOBEPSEMOro 0KyMeHTa C MPOVHAEKCUPOBaHHBLIMU B CICTEME UCTOYHMKaMW. [TpU 3TOM CrCTeMa SBAsieTca
BCMOMOraTe/lbHbIM UHCTPYMEHTOM, OnpejeneHne KOpPeKTHOCTY 1 NPaBOMEPHOCTY COBMaAEHA UAW LMTVPOBaHWIA, a Takxe aBTOPCTBa TEKCTOBLIX pparMeHTOB NPOBEPAEMOro JOKyMeHTa OCTaeTcs
B KOMMEeTeHLMV MpoBepSIoLLero.

Ne gigzcm McTouHmK AKTyaneH Ha Mogaynb novicka KommeHTapun
[01] 1,82% https://www.dvfu.ru/upload/medialibrary/0b7/6k87u96j6bval46e67ih... 05 Masi 2023 Wnteprer Miiock
https://dvfu.ru
102] 1,46% MaTodusnonormyeckme MexaH3Mbl ¥ BUOOKUCAVTENbHAS PEryNALVA... 02 Okt 2018 WHtepher Maiock
https://cfpd.amursu.ru
03] 1,46% MaTogusnonormyeckme MexaH3Mbl 1 BUOOKUCAVTENbHAS PEryNsLVA... 29 Map 2021 WHTepHer Maock
https://cfpd.amursu.ru
104] 1.41% Eapa6a|+n, EkaTepuHa tOpbeBHa KNMHUKO-MMMYHONOrMYeckoe 060CH... 21 Cen 2021 CBoHas Konnexuys PIE
http://dlib.rsl.ru
OCOBEHHOCTU NNraHA-peLeNTOPHbIX B3aUMOOTHOLLIEHWI B NOMNYAALM...
0
[05] 1,34% http://dep.nlb.by 06 [lex 2018 [Juncceptaunn HEB
[06] 1,18% ckavare (1/2) 05 Pes 2018 WnTepret Mntoc*
https://cfpd.amursu.ru
107] 1,16% Cmp,neu,lfaﬂ, KaponvHa AHgpeeBHa OcobeHHOCTV popMUpoBaHUs T-xe... 27 Viton 2022 CeoaHas konnexuys PTB
http://dlib.rsl.ru
Tom 20, Ne 6 (2018
[08] 1,16% om 20, Ne 6(2018) 17 flek 2022 WTepHeT Matock
https://mimmun.ru
1091 1,09% CTach,.OKcaHa HuvikonaesHa gnccepTauus ... KAHAUAATA MEANLMHCKMA. .. paHbie 2011 CeoaHas Konnekuus PIB
http://dlib.rsl.ru
[0 0,96% Cmp,neulfaﬂ, KaponvHa AHapeeBHa OcobeHHOCTV popMUpoBaHNS T-xe... 28 Viton 2022 CoHas Konnekwws PIE
http://dlib.rsl.ru
1] 0,02% OCo6eHHOCTV IraH/-peLienTOPHbIX B3aVIMOOTHOLLIEHWIA B MOMYNSALM... 11 Hos 2016 Lnccepralm HEB McTouHMK nckntoyeH. MpuyrHa: ManeHbkuni
http://dep.nlb.by NPOLIeHT nepeceyeHuns.
12l 0,92% KbiTnkosa, OkcaHa KOpbeBHa MaTodusronornyeckine MexaHnsmbl 1 6... 25 OkT 2019 CoHas Konnekwys PIE

http://dlib.rsl.ru


http://cfpd.antiplagiat.ru
http://cfpd.antiplagiat.ru
https://www.dvfu.ru/upload/medialibrary/0b7/6k87u96j6bval46e67ihbnmjq86haym8/%25D0%25A0%25D0%25B5%25D0%25B3%25D1%2583%25D0%25BB%25D1%258F%25D1%2582%25D0%25BE%25D1%2580%25D0%25BD%25D1%258B%25D0%25B5%2520%25D0%25BC%25D0%25B5%25D1%2585%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B7%25D0%25BC%25D1%258B%2520%25D1%2581%25D0%25B8%25D1%2581%25D1%2582%25D0%25B5%25D0%25BC%25D0%25BD%25D0%25BE%25D0%25B3%25D0%25BE%2520%25D0%25B2%25D0%25BE%25D1%2581%25D0%25BF%25D0%25B0%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2520%25D0%25BF%25D1%2580%25D0%25B8%2520%25D1%2580%25D0%25B5%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D0%25B0%25D1%2582%25D0%25BE%25D1%2580%25D0%25BD%25D0%25BE%25D0%25B9%2520%25D0%25BF%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BB%25D0%25BE%25D0%25B3%25D0%25B8%25D0%25B8.pdf
https://cfpd.amursu.ru/attachments/article/353/%D0%94%D0%B8%D1%81%D1%81%D0%B5%D1%80%D1%82%D0%B0%D1%86%D0%B8%D1%8F%20%D0%9A%D1%8B%D1%82%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%20%D0%9E.%D0%AE.pdf
https://cfpd.amursu.ru/attachments/article/353/%D0%94%D0%B8%D1%81%D1%81%D0%B5%D1%80%D1%82%D0%B0%D1%86%D0%B8%D1%8F%20%D0%9A%D1%8B%D1%82%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%20%D0%9E.%D0%AE.pdf
http://dlib.rsl.ru/rsl01010000000/rsl01010253000/rsl01010253481/rsl01010253481.pdf
http://dep.nlb.by/jspui/handle/nlb/50807
https://cfpd.amursu.ru/attachments/article/353/%D0%94%D0%B8%D1%81%D1%81%D0%B5%D1%80%D1%82%D0%B0%D1%86%D0%B8%D1%8F%20%D0%9A%D1%8B%D1%82%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%20%D0%9E.%D0%AE.pdf#1
http://dlib.rsl.ru/rsl01010000000/rsl01010927000/rsl01010927807/rsl01010927807.pdf
https://www.mimmun.ru/mimmun/issue/download/75/22
http://dlib.rsl.ru/rsl01004000000/rsl01004663000/rsl01004663693/rsl01004663693.pdf
http://dlib.rsl.ru/rsl01010000000/rsl01010927000/rsl01010927806/rsl01010927806.pdf
http://dep.nlb.by/jspui/handle/nlb/50966
http://dlib.rsl.ru/rsl01008000000/rsl01008587000/rsl01008587539/rsl01008587539.pdf

[13]

[14]

[15]

[16]

171

18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

0,77%

0,71%

0,71%

0,68%

0,66%

0,64%

0,64%

0,6%

0,57%

0,56%

0,56%

0,53%

0,53%

0,5%

0,46%

0,46%

0,44%

0,44%

0,44%

0,42%

0,41%

0,41%

0,4%

0,39%

0,39%

0,38%

0,38%

0,36%

0,36%

0,35%

0,32%

0,3%

0,27%

0,27%

0,27%

0,26%

0,26%

0,25%

0,21%

Ky6bllweBa, Havns MicxakoBHa Avcceptauys ... JokTopa 6uonornyeck...
http://dlib.rsl.ru

DU3NONOTUN V1 MATOSIOTUN AIbIXAHWS - PDF
https://docplayer.ru

https://www.amursma.ru/upload/iblock/c42/Materialy_IX_Sezda_vrac...

https://amursma.ru

CpepcTBO ANist NedeHVst 3abonesaHuis. MateHT PO 2540013 (2/3)
http://findpatent.ru

Accoumaums metabonmsmMa XNPHBIX KNCIOT C CUCTEMHOI BOCManuTen...

http://elibrary.ru

http://astgmu.ru/wp-content/uploads/2019/06/Dissertatsiya-Uklistay...
http://astgmu.ru

PepakumoHHas konoHka. Ysaxaemsble untatenn! - PDF
https://docplayer.ru

AccoupmaLma MeTabonm3ama XNpHbIX KUCAOT C CUCTEMHOI BoCnanuTen...

http://elibrary.ru

AnekceeBa, EBreHus MNaenosHa MporHocTnyeckas ponb KANHUKO-GYH...
http://dlib.rsl.ru

KcmeoH B 6asncHOl Tepanum atonnyeckoli 6poHX1anbHOM acTMmbl ...

http://emll.ru

«KomnnekcHas oLieHKa nokasarenei catypauymn n NIErOYHO BEHTUNS. ..

https://rzgmu.ru

Cnocob AarHocTukm BTOPMHHOVI VIMMyHOI'IOI'l/I‘-{eCKOVI HeAOoCTaTo4HO...

http://findpatent.ru

MaToreHeTn4eckre 0CO6eHHOCTV MeMBPaHHbIX HapYLLEHWA UMMYHO...

http://elibrary.ru

JAuccepTaumsa Ha TemMy «PakTopbl pricka pPasBUTISt XPOHNYECKO 06CT...
https://dissercat.com

COCTAB XUPHbIX KNC/1OT 1 YPOBEHb MX METABOJINTOB MPU YA...
http://elibrary.ru

Pel’yﬂﬂTOprle MeXaHN3Mbl UMMYHHOTO OTBETa Nnpu BHEB6O/IbHNYHOA...

http://emll.ru

KNMHVKO-MMMYHOIOMMYECKOE COMOCTAB/IEHME MPU Th-3ABW...

http://elibrary.ru

https://spulmo.ru/upload/federal_klinicheskie_rekomendaciy_hobl.pdf
https://spulmo.ru

Cnocob anddepeHLmanbHOM ANarHoCTUKM FeMopparnyeckoro v nLll...
http://findpatent.ru

CoCTOSIHME KOCTHO-MbILLIEYHOW CUCTEMbI Y MYXXUYUH C XPOHUYECKOW O...

http://dep.nlb.by

YPOBHMW CbIBOPOTOYHOT O IL-4 1 3KCMPECCUA EFO PELIEMTOPA H...

http://elibrary.ru

LLinarvH, Vinbs CemeHOBUY PeHOTUM XPOHUYECKO 06CTPYKTUBHOM 6...

http://dlib.rsl.ru

He yKa3aHo

Ponb akTvBHOCTM BoCnaneHus B 6p0Hxax W Ha CUCTEMHOM YpOBHE B ...

http://emll.ru
COCTAB XW/PHbIX KNCNOT U YPOBEHb X METABOJINTOB MPU YA...
http://elibrary.ru

MonHbIA TekcT
http://cfpd.amursu.ru

KnnHnyeckve pekoMeHaaLmm: XpoHudeckas 06CTpyKTUBHAsS 60/1e3Hb...

https://kiberis.ru

AnccepTauma Ha Temy «3$PeKTUBHOCTL UPECKOXHbBIX KOPOHAPHbIX B...
https://dissercat.com

XpoHunyeckas 06CTpyKTMBHAA 601e3Hb Nerkmx: 0CO6eHHOCTN GOPMU...
http://dep.nlb.by

CkavaTb

http://ksma.ru

BeCcTHNK HOBbIX MeANLMHCKIX TeXHonornin. Tom XIX, Ne 2, 2012
http://bibliorossica.com

PecnpaTopHas MeAuLMHa : pyKOBOACTBO : B3 T.
http://studentlibrary.ru

KysbMunyes, boraaH FOpbesuy MporHo3nposaHue TedeHnst MHdapkTa...

http://dlib.rsl.ru

CopokuHa, /llogmuna BrukTopoBHa Ha nprvMepe KapAvanbHoi naTono...

http://dlib.rsl.ru

MynsmoHonoruns
http://studentlibrary.ru

http://rsmu.ru/fileadmin/rsmu/img/about_rsmu/disser/5/d_muchuko...

http://rsmu.ru

He yKasaHo

"KnuHnyeckne pekomeHaaLmMM "XpoHuyeckas 06CTpyKTUBHas 60Ne3H...

https://legalacts.ru

"KnuHnyeckne pekomeHAaLMM "XpoHuyeckas 06CTpyKT1BHas 60N1e3H...

https://legalacts.ru

XVIII Poccniicknii HauvoHanbHbIV KOHrpecc "Yenosek 1 nekapcteo”, 1...

http://emll.ru

OcTpoyxoBa, 211Ha BanepbeBHa KNMHNKO-NPOrHOCTAYECKOe 3HaYeH...
http://dlib.rsl.ru

paHbLe 2011

13 VtoH 2019

29 Map 2022

24 NioH 2015

05 Aer 2016

02 Okt 2020

07 Hosa 2019

05 Asr 2016

09 Hos 2022

21 [lex 2016

27 Map 2023

24 NoH 2015

24 AHB 2020

08 OkT 2020

14 AnB 2020

21 flex 2016

15 fAHB 2018

18 Anp 2021

24 MoH 2015

04 Won 2017

21 ®eB 2018

22 ®eB 2019

29 CeH 2022

28 Anip 2017

14 fiHB 2020

29 AnB 2017

10 Anp 2021

02 Okt 2020

11 Hosa 2016

30 AnB 2017

26 Mas 2016

20 AiHe 2020

28 [lek 2021

paHbLe 2011

20 AnB 2020

15 Aek 2018

13 AHB 2022

07 UNioH 2022

29 Okt 2020

28 Anip 2017

27 VNioH 2022

CeogHas konnekums Pr'b

WHTepHeT Matoc*

WHTepHeT Matoc*

MateHTtbl CCCP, PP, CHI

MepedpasmpoBaHus no
eLIBRARY.RU

WHTepHeT Matoc*

WHTepHeT Matoc*

eLIBRARY.RU

CBogHas konnekuus Prb

MegnumHa

WHTepHeT Maroc*

MateHTbl CCCP, PP, CHI

MepedpasnpoBaHyis no
eLIBRARY.RU

WHTepHeT Matoc*

MepedpasvposaHus No
eLIBRARY.RU

MegnumHa

eLIBRARY.RU

WHTepHeT Matoc*

MNateHTtbl CCCP, PO, CHI

[Awncceptaunn HEB

MNepedpasmposaHus no
eLIBRARY.RU

CBogHas konnekuus Prb

LLlabnoHHble dpasbl

MegnumHa

eLIBRARY.RU

MNepedpasnposaHus No
VHTepHeTy

WHTepHeT Matoc*

WHTepHeT lMNntoc*

[Avcceptaumm HBb

MepedpasmposaHis Mo
ViHTepHeTy

CBoaHas konnekumsi 56C

MeauvumHa

CBogHas konnekuus Prb

CsogHas konnekuus Prb

MegnumHa

WHTepHeT Matoc*

LintnposaHune

WHTepHeT Matoc*

WHTepHeT Matoc*

MeguumHa

CeogHas konnekums Pr'b

VICTOUHMK ncknroYeH. MpruunHa:

NPOLEHT nepeceveHns.

VICTOUHMK VcKNoYeH. MprynHa:

MPOLIEHT MepeceyeHys.

WIcToUHMK nckntoyeH. MpuydvHa:

NpOoLEeHT nepeceveHVs.

VICTOUHMK nckntoYeH. MpruunHa:

NPOLEeHT nepeceveHVs.

VICTOUHWK CKNOYeH. MpruynHa:

NPOLEHT nepeceveHns.

VICTOYHMK nckntoyeH. MpuyuvHa:

NPOLEeHT nepeceveHs.

WIcTOUHMK nckntoyeH. MpuyvHa:

NPOoLEeHT nepeceveHVs.

VICTOUHMK VcKNoYeH. MprynHa:

MPOLIEHT NepeceyeHms.

VICTOUHMK ncknroYeH. MprunHa:

NPOLEHT NnepeceveHns.

VICTOUHMK ncknoYeH. MNMprynHa:

MPOLIEHT NepeceyeHms.

VICTOUHMK ckNoYeH. MpruynHa:

NPOLIEHT MepeceyeHvs.

WICTOYHMK nckntoyeH. MpudvHa:

NPOLEeHT nepeceveHs.

WcToUHMK nckntoyeH. MpuyvHa:

NpOoLEeHT nepeceveHVs.

WcTouHMK nckntoyeH. MpuyrHa:

NpOLEeHT NepeceveHVs.

VICTOUHMK nckntoYeH. MNMprynHa:

NPOLEeHT nepeceveHns.

VICTOYHMK ncktoyeH. MpuyivHa:

NPpOoLEeHT nepeceveHs.

WICTOYHMK nckntoyeH. MpuyivHa:

NPOLEeHT nepeceveHs.

VICTOUHMK ncknroYeH. MNMpruunHa:

NpOoLUeHT nepeceyeHs.

VICTOUHMK ncKNoYeH. MpruynHa:

NPOLIEHT MepeceyeHys.

VICTOUHMK ncknoYeH. MNMpruynHa:

NpOoLeHT nepecevyeHs.

VICTOUHWK ncKNtoYeH. MprynHa:

NPOLEHT nepeceveHns.

WICTOYHUK nckntoYeH. MpuyivHa:

NPOLEHT nepeceveHs.

WICTOYHMK nckntoyeH. MpuyivHa:

NPOLEeHT nepeceveHVs.

ManeHbkuiA

ManeHbkuiA

ManeHbKuii

ManeHbKuit

ManeHbkuiA

ManeHbKWii

ManeHbKuit

ManeHbkuiA

ManeHbkui

ManeHbkuii

ManeHbkuiA

ManeHbKuii

ManeHbKuii

ManeHbKuii

ManeHbkuii

ManeHbkuiA

ManeHbKuii

ManeHbkui

ManeHbkuii

ManeHbkuii

ManeHbkuii

ManeHbkuiA

ManeHbKuii


http://dlib.rsl.ru/rsl01005000000/rsl01005090000/rsl01005090176/rsl01005090176.pdf
https://docplayer.ru/44789976-Fiziologii-i-patologii-dyhaniya.html
https://www.amursma.ru/upload/iblock/c42/Materialy_IX_Sezda_vrachej-pulmonologov_Sibiri_i_Dalnego_vostoka_s_mezhdunarodnym_uchastiem_27-28_maya_2021_g.pdf
http://www.findpatent.ru/patent/254/2540013.html#2
http://elibrary.ru/item.asp?id=26300721
http://astgmu.ru/wp-content/uploads/2019/06/Dissertatsiya-Uklistaya-T.A..pdf
https://docplayer.ru/56372602-Redakcionnaya-kolonka-uvazhaemye-chitateli.html
http://elibrary.ru/item.asp?id=26300721
http://dlib.rsl.ru/rsl01011000000/rsl01011121000/rsl01011121763/rsl01011121763.pdf
http://emll.ru/find?iddb=17&ID=RUCML-BIBL-0001362201
https://rzgmu.ru/images/upload/users/sc/%D0%94%D0%B8%D1%81%D1%81%D0%B5%D1%80%D1%82%D0%B0%D1%86%D0%B8%D1%8F%20%D0%9F%D0%B5%D1%80%D0%B5%D0%B3%D1%83%D0%B4%D0%BE%D0%B2%D0%B0%20%D0%BD%D0%B0%20%D1%81%D0%B0%D0%B9%D1%82.pdf
http://www.findpatent.ru/patent/250/2504784.html#2
http://elibrary.ru/item.asp?id=37145763
https://www.dissercat.com/content/faktory-riska-razvitiya-khronicheskoi-obstruktivnoi-bolezni-legkikh-i-komorbidnye-sostoyaniy
http://elibrary.ru/item.asp?id=36288295
http://emll.ru/find?iddb=17&ID=RUCML-BIBL-0001399752
http://elibrary.ru/item.asp?id=36476751
https://spulmo.ru/upload/federal_klinicheskie_rekomendaciy_hobl.pdf
http://www.findpatent.ru/patent/228/2287821.html
http://dep.nlb.by/jspui/handle/nlb/42500
http://elibrary.ru/item.asp?id=30708704
http://dlib.rsl.ru/rsl01009000000/rsl01009767000/rsl01009767458/rsl01009767458.pdf
http://emll.ru/find?iddb=17&ID=RUCML-BIBL-0001447672
http://elibrary.ru/item.asp?id=36288295
http://cfpd.amursu.ru/attachments/article/150/N48.rar
https://kiberis.ru/?p=50533
https://www.dissercat.com/content/effektivnost-chreskozhnykh-koronarnykh-vmeshatelstv-pri-ishemicheskoi-bolezni-serdtsa-v-uslo
http://dep.nlb.by/jspui/handle/nlb/46032
http://www.ksma.ru/cms/files/dissertacii_panasenkova.pdf
http://www.bibliorossica.com/book.html?&currBookId=16420
http://www.studentlibrary.ru/doc/ISBN9785423502621-0000.html
http://dlib.rsl.ru/rsl01010000000/rsl01010258000/rsl01010258889/rsl01010258889.pdf
http://dlib.rsl.ru/rsl01002000000/rsl01002625000/rsl01002625077/rsl01002625077.pdf
http://www.studentlibrary.ru/doc/ISBN9785970410769-KLINREK497976337.html
http://rsmu.ru/fileadmin/rsmu/img/about_rsmu/disser/5/d_muchukovoi_om.pdf
https://legalacts.ru/doc/klinicheskie-rekomendatsii-khronicheskaja-obstruktivnaja-bolezn-legkikh-utv-minzdravom-rossii/
https://legalacts.ru/doc/klinicheskie-rekomendatsii-khronicheskaja-obstruktivnaja-bolezn-legkikh-utv-minzdravom-rossii/
http://emll.ru/find?iddb=17&ID=RUCML-BIBL-0001335084
http://dlib.rsl.ru/rsl01011000000/rsl01011098000/rsl01011098407/rsl01011098407.pdf

[54]

[55]

[56]

[571

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

0,2%

0,2%

0,2%

0,19%

0,18%

0,18%

0,18%

0,18%

0,16%

0,15%

0,15%

0,15%

0,15%

0,15%

0,15%

0,15%

0,14%

0,14%

0,13%

0,13%

0,13%

0,12%

0,12%

0,12%

0,12%

0,12%

0,11%

0,11%

0,11%

0,11%

0,1%

0,1%

0,1%

0,09%

0,09%

0,09%

0,09%

0,09%

F'emopeonornyeckvie NPOGUAN y NaLMIEHTOB C XPOHNYECKOR 06CTPYK...

http://emll.ru

IKCMPECCUSA UMMYHOKOMMETEHTHLIMW KNETKAMW SHAOKAHH...

http://cyberleninka.ru

XupHoB, BuTanuii AneKcaHapoBmY ANCCepTaLys ... LOKTOPa MeANLWH...

http://dlib.rsl.ru

XXIV HALUMOHANBHbI KOHTPECC MO BOSIE3HAM OPFAHOB JbIXA...

http://elibrary.ru

Mpukas MuHncTepcTBa 34paBooxpaHeHns PT oT 15 Hos6ps 2004 1. N ...

http://ivo.garant.ru

POJIb UNTOKMNHOB IL-4, IL-6, IL-8, IL-10 B UMMYHOTATOTEHE3E XP...

http://elibrary.ru

LLlakmpoBa, BeHepa lN'ycMaHoBHa KNMHMKO-3NNAEMUONOrYecKne 1 M...

http://dlib.rsl.ru
129593
http://biblioclub.ru

49947
http://e.lanbook.com

KamHeBa, Hatanbsa BagnmosHa XpoHuyeckast 06CTpyKTMBHas 60ne3H...

http://dlib.rsl.ru

https://www.rzgmu.ru/images/upload/users/sc/%D0%94%D0%B8%D1...

https://rzgmu.ru

[AvccepTtaumsa
http://samsmu.ru

COBPEMEHHbIE NMPEACTABJ/IEHMA O POJ1I/ KAHAJTOB C TPAH3UTORP...

http://elibrary.ru

PO/Ib UNTOKMHOB IL-4, IL-6, IL-8, IL-10 B MUMMYHOMATOTIEHESE XP...

http://elibrary.ru

Nanoparticle Based Immunological Stimulation - AGUILAR ZORAIDA (2...

http://freepatentsonline.com

Yyannosa, ManvHa AHaToNnbeBHa MynbTVBapPUaHTHOCTL GeHoTUNMYe. ..

http://dlib.rsl.ru

YPOBHW CbIBOPOTOUHOTO il-4 11 SKCNpeccus ero peLienTopa Ha T-xenne...

https://cyberleninka.ru

MpakTryeckas nybLMOHONOIS : PyKOBO/ACTBO AN Bpayeii
http://studentlibrary.ru

CoBepLUeHCTBOBaHWE CUCTEMbI OKa3aHVs MeAVLIMHCKON NoMoLLy pab...

http://emil.ru

https://instmech.s3.amazonaws.com/sites/4fc2ad8be2e798000300000...

https://instmech.s3.amazonaws.com

MycTadpuHa, Manvka XapucoBHa ANCCEPTALVS ... KAHAUAATA MEAVILINH...

http://dlib.rsl.ru

MoctaHoBneHe MpaBuTenscTBa AMYpCKoi obnactu ot 31 mapTa 2017...

http://ivo.garant.ru

3adupaku, Butanuii KoHCTaHTUHOBUY SPGEKTUBHOCTL UPECKOXKHBIX ...

http://dlib.rsl.ru

Cnocob oLeHKN HapyLLeHNs UMMAPerHaLmn 3apoAbliLua B CIM3UCTYHO O...

http://findpatent.ru

Cnoco6 OLeHKM NHAYLMPYIOLLLETrO AEACTBIS 060CTPEHISI LUTOMETano...

http://findpatent.ru

He ykasaHo
http://consilium-medicum.com

MpoekT Balllie 340p0oBbE: leyeHVie BogaMu - M WK cnaceHme - Prim...

http://primamedia.ru

Cnocob NPorHo3vpoBaHKs PasBUTUA CepAeUYHO-COCYAVCTON NaTONOT ...

http://bankpatentov.ru

KnunHuko-naToreHeTn4eckme acnekTsl $OPMUPOBAHUS XPOHUYECKOW ..

http://diss.natlib.uz

MyuykoBa, Onbra MuxainosHa HLA-accoLvaumm v KIMHUKO-MMMYHO....

http://dlib.rsl.ru

MpeaviKTOpbI ¥ MapKepbl Pa3BUTUS U MPOrPeccMpoBaHUs XPOHUYeCK...

http://diss.natlib.uz

MpoTokon BeAeHUs 60/1bHbIX "XpoHMYeckas 06CTpyKTUBHAA 60ne3Hb...

http://ivo.garant.ru

NMMyHOAeDULINTHBIV U @yTOUMMYHHbIA GeHOTUMBI XPOHNYECKOW 06...

http://dep.nlb.by

227855
http://biblioclub.ru

CytoHaykoBa

KNMHWKO-MMMYHO/1IOTYECKOE COTMOCTAB/TEHUE MNP Th-3ABW...

http://elibrary.ru

Ponb MHTepﬂeVIKMH-6 CUTHANVHIa B Pa3BUTUV CUCTEMHOTO BOCMaNEeHMN...

https://cyberleninka.ru

®eHoTynbl XOBJ1, Manble AbixaTeNbHble MyTW 1 BOCMaNeHNe: B YeM UH...

http://elibrary.ru

BeCcTHUK HOBbIX MeANLMHCKIX TexHonornin. Tom XVIII, Ne 2, 2011
http://bibliorossica.com

20 flex 2016

29 AHB 2017

paHbLue 2011

14 CeH 2015

05 des 2005

01 AHB 2019

14 Hos 2022

15Anp 2016

09 Map 2016

27 WoH 2022

04 Anp 2022

30 AHB 2017

12 ®es 2019

01 AnB 2019

03 Hos 2016

22 CeH 2021

30 ek 2020

20 AHe 2020

21 lex 2016

01 ek 2020

paHbLue 2011

15 Anp 2017

01 AiHe 2018

25 NioH 2015

24 NoH 2015

05 AHB 2017

03 AHe 2019

25 NioH 2015

02 Cen 2014

22 ®eB 2019

11 Hosa 2020

14 Anp 2007

11 Hos 2016

19 Anp 2016

25 Mas 2016

15 fAHB 2018

31 Mas 2022

16 Wion 2018

26 Mas 2016

MegnumHa

MepedpasmposaHyisi Mo
MHTepHeTty

CBogHas konnekuus Prb

eLIBRARY.RU

CMNC FAPAHT:
HOpMaTMBHO-NPaBoBas
JLOKYMeHTaLus

MepedpasnpoBaHyis nNo
eLIBRARY.RU

CBogHas konnekuus Prb

CBogHas konnekums 36C

CeoaHas konnekums 96C

CeogHas konnekuus Prb

WHTepHeT Matoc*

MepedpasmposaHys No
MHTepHeTy

MepedpasnpoBaHus No
eLIBRARY.RU

eLIBRARY.RU

MNateHTbl CCCP, PO, CHI

CBogHas konnekums Prb

WHTepHeT Matoc*

CBogHas konnekums 36C

MeauvumHa

WHTepHeT Matoc*

CBogHas konnekuus Prb
CMC rAPAHT:
HOpMaTVBHO-MpaBoBast
AOKYMeHTaums

CBogHas konnekuus Prb

MateHTtbl CCCP, PP, CHI

MNateHtbl CCCP, PO, CHI

MepedpasmposaHs Mo
VHTepHeTy

CMW Poccum n CHI

MateHTtbl CCCP, PO, CHI

Konnekuna HBY

CBogHas konnekuus Prb

Konnekumns HBY

CMNC FAPAHT:
HOpMaTMBHO-NPaBoBast
JAOKYMeHTauus

[Juncceptaunn HEB

CBogHas konnekums 36C

KonbLo By30B

MepedpasnposaHis nNo
eLIBRARY.RU

WHTepHeT Matoc*

eLIBRARY.RU

CBogHas konnekumsi 56C

VICTOUHMK ncknoYeH. MNMpruunHa:
NPOLIEHT NepeceyeHus.

VICTOUHUK ncKNtoYeH. MpudrHa:
NPOLIEHT NepeceyeHus.

VICTOUHMK ncKNtoYeH. MprynHa:
NPOLIEHT NepeceyeHus.

VICTOUHWK nCKNtoYeH. MpudrHa:
NPOLIEHT NepeceyeHus.

McToYHMK nckntoyeH. MpuynHa:
MPOLEHT MepeceyeHus.

VICTOUHMK nckntoYeH. MpruunHa:
NPOLIEHT NepeceyeHus.

VICTOUHMK ncknroYeH. MNMpruunHa:
NPOLIEHT NepeceyeHus.

VICTOUHMK ncKNoYeH. MprynHa:
NMPOLIEHT nepeceyeHns.

VICTOUHUK CKNOYeH. MprynHa:
NMPOLIEHT nepeceyeHns.

WICTOUHUK ncktoYeH. MpudvHa:
MPOLUEeHT nepeceveHns.

McToYHMK nckntoyeH. MpuunHa:
MPOLEHT MepeceyeHus.

VICTOUHMK nckntoyeH. MpuyivHa:
NMPOLIEHT NepeceyeHus.

WICTOYHMK ncKtoYeH. MpudrHa:
NPOLIEHT NepeceyeHus.

VICTOUHMK nckNoYeH. MprynHa:
NMPOLIeHT nepeceyeHns.

VICTOUHMK ncktoYeH. MpudvHa:
MPOLEeHT nepeceveHns.

VICTOYHMK nckNtoYeH. MpudrHa:
NPOLIEHT NepeceyeHus.

WICTOUHMK nckntoyeH. MpuydvHa:
MPOLIEHT NepeceyeHus.

WcToUHMK nckntoyeH. MpuyvHa:
NMPOLIEHT NepeceyeHus.

McToYHMK nckntoyeH. MpuynHa:
MPOLIEHT MepeceyeHus.

VICTOUHUK ncKtoYeH. MpudirHa:
NPOLIEHT NepeceyeHus.

VICTOUHMK ncktoYeH. MpudrHa:
NPOLIEHT NepeceyeHus.

VICTOYHMK ncktoyeH. MpudvHa:
NPOLIeHT NnepeceyeHns.

VICTOYHMK nckntoyeH. MpuyivHa:
NPOLIEHT nepeceyeHus.

WIcToUHMK nckntoyeH. MpuyvHa:
NPOLIEHT NepeceyeHus.

VICTOUHMK nckntoYeH. MpruunHa:
NPOLIEHT NepeceyeHus.

VICTOUHMK ncknoYeH. MNMpruunHa:
NPOLIEHT NepeceyeHus.

ManeHbkuiA

ManeHbkuii

ManeHbkuiA

ManeHbkuii

ManeHbkuiA

ManeHbKuit

ManeHbkui

ManeHbkuii

ManeHbkuiA

ManeHbkuiA

ManeHbkuiA

ManeHbKuii

ManeHbkuiA

ManeHbkuii

ManeHbkuiA

ManeHbkuiA

ManeHbKuii

ManeHbKuii

ManeHbkuiA

ManeHbkuiA

ManeHbkuii

ManeHbkuiA

ManeHbKuii

ManeHbKuii

ManeHbKuii

ManeHbkuiA


http://emll.ru/find?iddb=17&ID=RUCML-BIBL-0001328083
http://cyberleninka.ru/article/n/ekspressiya-immunokompetentnymi-kletkami-endokannabinoidnogo-sv-2-retseptora-pri-hronicheskoy-obstruktivnoy-bolezni-legkih
http://dlib.rsl.ru/rsl01005000000/rsl01005093000/rsl01005093732/rsl01005093732.pdf
http://elibrary.ru/item.asp?id=23714153
http://ivo.garant.ru/#/document/8120113
http://elibrary.ru/item.asp?id=36997298
http://dlib.rsl.ru/rsl01011000000/rsl01011107000/rsl01011107500/rsl01011107500.pdf
http://biblioclub.ru/index.php?page=book_red&id=129593
http://e.lanbook.com/books/element.php?pl1_id=49947
http://dlib.rsl.ru/rsl01010000000/rsl01010927000/rsl01010927727/rsl01010927727.pdf
https://www.rzgmu.ru/images/upload/users/sc/%D0%94%D0%B8%D1%81%D1%81%D0%B5%D1%80%D1%82%D0%B0%D1%86%D0%B8%D1%8F%20%D0%91%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D1%85%20%D0%AD.%D0%A1.%20%D0%BD%D0%B0%20%D1%81%D0%B0%D0%B9%D1%82.pdf
http://www.samsmu.ru/files/referats/2015/kuvaev/dissertation.pdf
http://elibrary.ru/item.asp?id=41580091
http://elibrary.ru/item.asp?id=36997298
http://www.freepatentsonline.com/y2012/0189700.html#2
http://dlib.rsl.ru/rsl01010000000/rsl01010251000/rsl01010251474/rsl01010251474.pdf
https://cyberleninka.ru/article/n/urovni-syvorotochnogo-il-4-i-ekspressiya-ego-retseptora-na-t-helperah-perifericheskoy-krovi-patsientov-s-hronicheskoy-obstruktivnoy
http://www.studentlibrary.ru/doc/ISBN9785970442357-0000.html
http://emll.ru/find?iddb=17&ID=RUCML-BIBL-0001402686
https://instmech.s3.amazonaws.com/sites/4fc2ad8be2e7980003000004/content_entry55113107ba95280003000dbf/5e452ea19bb2de0004000966/files/Disser_Yanaeva.pdf
http://dlib.rsl.ru/rsl01005000000/rsl01005094000/rsl01005094712/rsl01005094712.pdf
http://ivo.garant.ru/#/document/42824426
http://dlib.rsl.ru/rsl01009000000/rsl01009803000/rsl01009803608/rsl01009803608.pdf
http://www.findpatent.ru/patent/254/2541187.html
http://www.findpatent.ru/patent/253/2536235.html
http://www.consilium-medicum.com/pics/File/Consilium6(2011)_1.pdf
http://primamedia.ru/news/570481/
http://bankpatentov.ru/node/366605
http://diss.natlib.uz/ru-RU/ResearchWork/OnlineView/34326
http://dlib.rsl.ru/rsl01009000000/rsl01009891000/rsl01009891057/rsl01009891057.pdf
http://diss.natlib.uz/ru-RU/ResearchWork/OnlineView/44225
http://ivo.garant.ru/#/document/4184443
http://dep.nlb.by/jspui/handle/nlb/51168
http://biblioclub.ru/index.php?page=book_red&id=227855
http://elibrary.ru/item.asp?id=36476751
https://cyberleninka.ru/article/n/rol-interleykin-6-signalinga-v-razvitii-sistemnogo-vospaleniya-pri-hronicheskoy-obstruktivnoy-bolezni-legkih
http://elibrary.ru/item.asp?id=34943063
http://www.bibliorossica.com/book.html?&currBookId=16416

[93]

[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

1111

[112]

[113]

[114]

[115]

[116]

[117]

[118]

[119]

[120]

[121]

[122]

[123]

[124]

[125]

[126]

[127]

[128]

[129]

[130]

[131]

0,09%

0,09%

0,08%

0,08%

0,08%

0,08%

0,08%

0,07%

0,07%

0,07%

0,07%

0,07%

0,07%

0,07%

0,07%

0,06%

0,05%

0,05%

0,05%

0,05%

0,05%

0,05%

0,05%

0,05%

0,05%

0,04%

0,04%

0,04%

0,04%

0,04%

0,04%

0,04%

0,04%

0,04%

0,04%

0,04%

0,03%

0,03%

0,03%

MHTepcTulmanbHble 1 opdaHHbIe 3a6oneBaHNs nerkmx
http://studentlibrary.ru

CkayaTb TeKCT cTaTb
http://cfpd.amursu.ru

XpoHuyeckas 06CTpyKT1BHas 601e3Hb Nerkmx
http://studentlibrary.ru

M3yyeHue skcnpeccnn Manbix Hekoaupyowmx PHK npu atepockiepo...

KnnHuko-natoreHeTu4eckune n ¢eHOTI/IﬂI/I‘4€CKI/Ie 0COBEHHOCTU TAXKET...

http://dep.nlb.by

Characterization of a Cytomegalovirus-Specific T Lymphocyte Product ...

https://frontiersin.org

http://astgmu.ru/wp-content/uploads/2022/01/Dissertatsiya-Ostrouh...

http://astgmu.ru

https://www.sechenov.ru/upload/iblock/40b/le0khIx8ui0g34ouloxlirxy...

https://sechenov.ru

https://www.sechenov.ru/upload/iblock/0a9/zezlkl48bzx3dp7cpgxdyil...

https://sechenov.ru

N3MEHEHWE SKCMPECCM PELIENTOPA K IL-6 HA MOBEPXHOCTW W...

http://elibrary.ru

XXI HaumoHanbHbI KOHrpecc no 601e3HAM OpraHoB AbIxaHus, r. Yoda...

http://emll.ru

https://spbniif.ru/upload/nauka/volodich/%D0%B4%D0%B8%D1%81...

https://spbniif.ru

https://spbniif.ru/upload/nauka/volodich/%D0%B4%D0%B8%D1%81...

https://spbniif.ru

https://istina.msu.ru/media/publications/article/cf4/0a4/11952107/RIZ...

https://istina.msu.ru

T.25 Ne 4
http://emll.ru

BKP_WcTtomnnHa_HOA_301707

KnunHviko-naToreHeTnyeckoe 060CHOBaHVe NPUMEHEHUsI ME30AM3HL,...

http://emll.ru

CpeACTBO ANt KOPPEKLMV TMNepPeakTVBHOCTY AbIXaTeNbHbIX MyTei y...

http://findpatent.ru

Crnoco6 neyeHrst 60/1bHbIX XPOHNYECKOV 06CTPYKTUBHON 60NE3HBHO ...

http://findpatent.ru

Cnocob nepeBoja Ha CaMOCTOsITeNIbHOE AblXaHVe 60bHbIX C Mopaxe...

http://findpatent.ru

KIETOYHO-MOJIEKYISIPHBIE OCOBEHHOCTW BOCMAJIEHWS U Bbl...
http://elibrary.ru

Cnoco6 NPOrHo31poBaHKsA PasBUTKS MOANMO3HOIO PUHOCUHYCUTAY ...

http://findpatent.ru

HryeH Txu 3ey JleH SKCnepuUMeHTalbHOe PEMOZEIMPOBaHNE HeraTuB...

http://dlib.rsl.ru
HeuaesaBC_BKP_34.03.01_0O_2022

MpodeccroHanbHble 3a60/1eBaHVIs OPraHoB AblXaHVs
http://studentlibrary.ru

[JlnccepTaums Ha TeMy «HapyLLeHUs MeXaHUKN AbIXaHWs U IEFOYHOTO...

https://dissercat.com

https://new.ras.ru/upload/iblock/6dd/cocivgkcduj218flglzl3p2o06gwrp...

https://new.ras.ru

https://cfpd.ru/documents/Kulik_E.G._Dissertacija_Polnyj_otchet_27.0...

https://cfpd.ru

VIMMyHONaToreHes, UMMyHOANArHOCTNKA Y UIMMYHOKOPPEKLIMSA XPO...

http://dep.nlb.by

[JuccepTal,. Axmes Moxammes b cebaeit

MpakTryeckas Ny bMOHOMOMS : XypHaNn HenpepbiBHOIO MeAVLIMHCK...

http://biblioclub.ru

XVI Poccniicknii HaumoHanbHbI KOHrpecc "Yenosek 1 nekapctso”, 6-...

http://emll.ru

ApX1BB BHyTPEHHEN MeANLIHBI: Hay4HO-MPaKTUYeCcKkii peLieH3upye...

http://biblioclub.ru

OueHKa KAVHUKO-MMMYHOIOrMYeckoi 3pdekTMBHOCTA dusvoTeparne...

http://dep.nlb.by

OnTMMM3aLMS ANArHOCTUKA 1 MPOrHO3MPOBaHS XpOHMHeCKOVI 06CT...

http://diss.natlib.uz

KnnHnyeckne pekomeHaaLmmn "XpoHn4ecknii 6poHxXmT" (yTB. MUHWCT...

http://ivo.garant.ru

KapHayLuknHa, Mapus AnekcaHapoBHa BaprabenbHoCTb OpopapuHr...

http://dlib.rsl.ru

http://vrngmu.ru/upload/iblock/19¢/19c3af15a1650df8c7a276f73fb80c...

http://vrngmu.ru

OnTumMm3aLms Tepanum 6p0HXVIaJ'IbHOVI ACTMbl Ha OCHOBE N3y4YeHWA B...

http://diss.natlib.uz

20 AxB 2020

01 AHB 2017

26 AHB 2018

07 UioH 2023

11 Hos 2016

02 OkT 2021

19 OkT 2022

18 AHB 2022

10 NioH 2022

16 Wion 2018

21 flek 2016

26 Asr 2022

17 Mas 2023

04 CeH 2022

21 flex 2016

01 UioH 2023

20 flex 2016

24 NioH 2015

24 MioH 2015

24 MoH 2015

01 ®es 2021

24 NioH 2015

15 Okt 2019

15 UioH 2022

26 AHB 2018

10 OkT 2022

21 UiroH 2023

30 Mas 2023

16 AxB 2020

25 fnB 2022

21 5B 2020

28 Anip 2017

21 AxB 2020

16 AHB 2020

26 flex 2020

14 OkT 2021

19 ®eB 2018

07 ®eB 2022

06 ek 2016

MegnumHa

MepedpasnposaHyisi Mo
VHTepHeTy

MegnumHa

KonbLo By30B

[Juncceptaunn HEB

CMW Poccum n CHI

WHTepHeT lMNntoc*

WHTepHeT Matoc*

WHTepHeT Matoc*

MepedpasnposaHyis no
eLIBRARY.RU

MegnumHa

WHTepHeT Matoc*

WHTepHeT Matoc*

WHTepHeT Matoc*

MegnumHa

KonbLo By30B

MegnumHa

MNateHTbl CCCP, PO, CHI

MNateHTtbl CCCP, PO, CHI

MNateHTtbl CCCP, PO, CHI

eLIBRARY.RU

MateHTtbl CCCP, PP, CHI

CBogHas konnekuus Prb

KonbLo By30B

MegnumHa

WHTepHeT Matoc*

WHTepHeT Matoc*

WHTepHeT Matoc*

[Awcceptauun HEB

KonbLo By30B

CBogHas konnekums 36C

MegnumHa

CBoaHas konnekums 96C

[AvccepTauun HBB

Konnekuna HBY

CMNC FAPAHT:
HOpPMaTMBHO-NPaBoBast
AOKYMEHTaLms

CBogHas konnekuus Prb

WHTepHeT Matoc*

Konnekuna HBY

VICTOUHMK nckntoYeH. MprunHa:

NPOLEeHT nepeceveHVs.

VICTOUHMK ncknroYeH. MNMpruunHa:

NPOLEHT NepeceveHns.

VICTOUHMK ncknoYeH. MprynHa:

MPOLIEHT NepeceyeHms.

VICTOUHMK cKNoYeH. MNMprynHa:

MPOLIEHT MepeceyeHys.

VICTOUHMK ncktoYeH. MpudrHa:

MPOLEeHT nepeceveHns.

VICTOYHMK ncktoYeH. MpudvHa:

NPOLEeHT nepeceveHVs.

VICTOYHMK ncktoyeH. MpuyvHa:

NPOoLEeHT nepeceveHs.

VICTOYHMK nckntoyeH. MpuyvHa:

NPOLEeHT nepeceveHs.

WcToUHMK nckntoyeH. MpuyvHa:

NpOoLEeHT nepeceveHVs.

VICTOUHMK nckntoYeH. MpruunHa:

NPOLEHT NepeceveHVs.

VICTOUHMK ncknoYeH. MNMpruynHa:

NPOLEHT NepeceveHns.

VICTOUHMK ncKNoYeH. MpruynHa:

NPOLIEHT MepeceyeHvs.

VICTOUHUK CKNOYeH. MprynHa:

NPOLEHT nepeceveHns.

VICTOUHMK nCKNtoYeH. MpudnHa:

NPOLEHT nepeceveHns.

McTOYHMK nckntoyeH. MpuynHa:

NPOLEHT nepeceveHs.

VICTOYHMK nckntoyeH. MpuydvHa:

NPOLEeHT nepeceveHns.

WIcToUHMK nckntoyeH. MpuyvHa:

NpOoLEeHT nepeceveHVs.

VICTOUHMK nckntoYeH. MpruunHa:

NPOLEeHT NepeceveHVs.

VICTOUHMK ncknroYeH. MNMpruunHa:

NPOLEHT NnepeceveHns.

VICTOUHMK cKNoYeH. MprynHa:

MPOLIEHT NepeceyeHms.

VICTOUHMK CKNoYeH. MprynHa:

NPOLIEHT MepeceyeHvs.

VICTOUHMK ncktoYeH. MpudvHa:

MPOLUEHT nepeceveHns.

McToYHMK nckntoyeH. MpuynHa:

NPOLEeHT nepeceveHns.

WICTOYHMK nckntoyeH. MpuydvHa:

NPOLEeHT nepeceveHns.

WIcToUHMK nckntoyeH. MpuyvHa:

NPOoLEeHT nepeceveHs.

WcToUHMK nckntoyeH. MpuyvHa:

NpOoLEeHT nepeceveHVs.

VICTOUHMK nckntoYeH. MprunHa:

NPOLEHT nepeceveHVs.

VICTOUHMK nckntoYeH. MprynHa:

NpOoLUeHT nepeceyeHs.

VICTOUHMK nckNoYeH. MprynHa:

MPOLIEHT MepeceyeHvs.

MICTOUHMK ncKtoYeH. MpudrHa:

NPOLEHT nepeceveHVs.

VICTOUHMK NCKtoYeH. MpudnHa:

NPOLEeHT nepeceveHVs.

VICTOYHUK ncktoYeH. MpuydvHa:

NPOLEeHT nepeceveHs.

VICTOUHUK ncktoyeH. MpuydvHa:

NPOoLEeHT nepeceveHns.

WIcTOUHMK nckntoyeH. MpuyivHa:

NPOLEeHT nepeceveHVs.

VICTOUHMK nckntoYeH. MpruunHa:

NPOLEeHT nepeceveHVs.

WcToUHMK nckntoyeH. MpuyvHa:

NPOLEeHT nepeceveHVs.

McToYHMK nckntoyeH. MpuynHa:

NPOLEHT nepeceveHs.

VICTOYHMK ncktoyeH. MpuyivHa:

NPOLEeHT nepeceveHVs.

WIcToUHMK nckntoyeH. MpuyivHa:

NPOLEeHT nepeceveHVs.

ManeHbKuii

ManeHbkui

ManeHbkuii

ManeHbkuii

ManeHbkuiA

ManeHbkuiA

ManeHbKuii

ManeHbKWii

ManeHbKuii

ManeHbkui

ManeHbkuin

ManeHbkuii

ManeHbkuii

ManeHbkuii

ManeHbkuiA

ManeHbKuii

ManeHbKuii

ManeHbKuii

ManeHbkuii

ManeHbkuiA

ManeHbkuiA

ManeHbkuii

ManeHbkuiA

ManeHbKuii

ManeHbKuii

ManeHbKuit

ManeHbkuiA

ManeHbkuii

ManeHbkuii

ManeHbkuii

ManeHbkuii

ManeHbkuiA

ManeHbKuii

ManeHbKuit

ManeHbKuii

ManeHbKuit

ManeHbkuiA

ManeHbKuii

ManeHbKuii


http://www.studentlibrary.ru/doc/ISBN9785970438893-0000.html
http://cfpd.amursu.ru/attachments/article/264/19.pdf
http://www.studentlibrary.ru/doc/ISBN9785970435786-0001.html
http://dep.nlb.by/jspui/handle/nlb/50959
https://www.frontiersin.org/articles/10.3389/fimmu.2020.00271
http://astgmu.ru/wp-content/uploads/2022/01/Dissertatsiya-Ostrouhovoj-E.V..pdf
https://www.sechenov.ru/upload/iblock/40b/le0khlx8ui0g34ouloxllrxytplu2q0j/Dissertatsiya-Danilova-R.S..pdf
https://www.sechenov.ru/upload/iblock/0a9/zezlkl48bzx3dp7cpqxdyilk8mqj6zpr/DISSERTATSIYA-Danilov.pdf
http://elibrary.ru/item.asp?id=32733117
http://emll.ru/find?iddb=17&ID=RUCML-BIBL-0001399857
https://spbniif.ru/upload/nauka/volodich/%D0%B4%D0%B8%D1%81%D1%81%D0%B5%D1%80%D1%82%D0%B0%D1%86%D0%B8%D1%8F%20%D0%92%D0%BE%D0%BB%D0%BE%D0%B4%D0%B8%D1%87%20%D0%9E.%D0%A1.,%20%D0%B4%D0%B0%D1%82%D0%B0%20%D1%80%D0%B0%D0%B7%D0%BC%D0%B5%D1%89%D0%B5%D0%BD%D0%B8%D1%8F%2004..10.2021.pdf
https://spbniif.ru/upload/nauka/volodich/%D0%B4%D0%B8%D1%81%D1%81%D0%B5%D1%80%D1%82%D0%B0%D1%86%D0%B8%D1%8F%20%D0%92%D0%BE%D0%BB%D0%BE%D0%B4%D0%B8%D1%87%20%D0%9E.%D0%A1.,%20%D0%B4%D0%B0%D1%82%D0%B0%20%D1%80%D0%B0%D0%B7%D0%BC%D0%B5%D1%89%D0%B5%D0%BD%D0%B8%D1%8F%2004..10.2021.pdf
https://istina.msu.ru/media/publications/article/cf4/0a4/11952107/RIZh_stati_str_150__Iyul_2015.pdf
http://emll.ru/find?iddb=17&ID=RUCML-BIBL-0001419311
http://emll.ru/find?iddb=17&ID=RUCML-BIBL-0001327539
http://www.findpatent.ru/patent/234/2347576.html
http://www.findpatent.ru/patent/232/2329025.html
http://www.findpatent.ru/patent/226/2268757.html
http://elibrary.ru/item.asp?id=36534235
http://www.findpatent.ru/patent/248/2482794.html
http://dlib.rsl.ru/rsl01010000000/rsl01010018000/rsl01010018548/rsl01010018548.pdf
http://www.studentlibrary.ru/doc/ISBN9785970435748-0000.html
https://www.dissercat.com/content/narusheniya-mekhaniki-dykhaniya-i-legochnogo-gazoobmena-u-bolnykh-interstitsialnymi-zaboleva
https://new.ras.ru/upload/iblock/6dd/cocivqkcduj218flqlzl3p2o6gwrpp6h.pdf
https://cfpd.ru/documents/Kulik_E.G._Dissertacija_Polnyj_otchet_27.03.2019.pdf
http://dep.nlb.by/jspui/handle/nlb/55490
http://biblioclub.ru/index.php?page=book_red&id=466604
http://emll.ru/find?iddb=17&ID=RUCML-BIBL-0001335083
http://biblioclub.ru/index.php?page=book_red&id=473278
http://dep.nlb.by/jspui/handle/nlb/55416
http://diss.natlib.uz/ru-RU/ResearchWork/OnlineView/44472
http://ivo.garant.ru/#/document/402875969
http://dlib.rsl.ru/rsl01008000000/rsl01008582000/rsl01008582824/rsl01008582824.pdf
http://vrngmu.ru/upload/iblock/19c/19c3af15a1650df8c7a276f73fb80c44.pdf
http://diss.natlib.uz/ru-RU/ResearchWork/OnlineView/39280

[132]

[133]

[134]

0,03%

0,03%

0,03%

http://astgmu.ru/wp-content/uploads/2021/01/Dissertatsiya-B.YU.-Ku...

http://astgmu.ru

BnvisiHne aHTI/I6aKTepI/IaI'IbHOIZ Tepanun Ha akTMBHOCTb BOCMA/INTENb...

http://dep.nlb.by

KnuHnyeckune pekomeHaaumu "Imeusema nerkux" (yre. MUHUCTEPCTB...

http://ivo.garant.ru

21 OkT 2022

11 Hos 2016

11 OkT 2021

WHTepHeT Matoc*

[Avcceptaunn HBEB

CMNC FAPAHT:
HOpMaTMBHO-NPaBoBast
AOKYMEHTaLms

WCTOYHUK ncktoyeH. MpuyunHa: ManeHekuii
MPOLIEHT NepeceyeHus.

WcTOYHUK ncktoYeH. MpuyunHa: ManeHbekui
MPOLIEHT NepeceyeHNs.

WCTOYHUK ncktoyeH. MpuyunHa: ManeHbekui
MPOLIEHT NepeceyeHys.


http://astgmu.ru/wp-content/uploads/2021/01/Dissertatsiya-B.YU.-Kuzmicheva.pdf
http://dep.nlb.by/jspui/handle/nlb/25892
http://ivo.garant.ru/#/document/402875957

BJIAJJUBOCTOKCKHI ®UITUAJ ®EJEPAJIBHOI'O TOCYJIAPCTBEHHOI'O
BIOJUKETHOT'O HAYYHOI'O YUPEXJIEHUA
«JAJIBHEBOCTOUYHBI HAYYHBIN LIEHTP ®U3UOJIOT MU
U TTATOJIOT U JIBIXAHUS» — HAYYHO-UCCJIEJIOBATEJIbCKUM MUHCTUTYT
MEJUILIMHCKON KJIIMMATOJIOT M 1 BOCCTAHOBUTEJBLHOI'O JIEUEHU A

Ha npaBax pykonncu

Kubimosa Bepa BacuibeBHa

NMMMYHHO-METABOJIUYECKHUE MEXAHU3MbI ITPOT'PECCUPOBAHUA
XPOHUYECKOH OBCTPYKTUBHOM FOJIE3HU JIET'KHUX

cnenuaibHocTh 3.3.3 — [latonornyeckas Guanonorus

Jluccepranyst Ha COUCKaHUE YYEHOM CTEIEHU

AJOKTOpPa MCAUIMHCKUX HAYK

HayuHbIii KOHCYJIBTaHT
JIOKTOp OMOJIOTHUYECKHX HayK, Ipodeccop

Hogsropoauesa Taresina [1aBnoBHa

baarosemenck, 2023



2

OTJIABJIEHUE

BBEJAEHUE 5
['JIABA 1. OB3OP JIMTEPATYPDBI...........c.oooi, 15
1.1. COBpEMEHHBIE B3TJISABI HA TATOTEHES

XPOHUYECKON OOCTPYKTHUBHON OOJIC3HU JICTKUX ...'vvvvannnneennnns. 15
1.2. [TaTou3n0n0rus HApYMIEHNUS JTETOYHON (YHKINH

IIPU XPOHUYECKOW OOCTPYKTUBHOM OOJIC3HH JIETKHUX. ................ 20
1.3. Ponp CuCTemMHOr0 BOCHaIEHHs B IATOr€HE3E XPOHUYECKOM

OOCTPYKTUBHOMN OOTEZHU JICTKHX ... vvenreenreenneeanneanneanneennnns 23
1.4. JluniiHbIE METUATOPBI B PETYIAIIMA CUCTEMHOTO BOCITAJICHHS. .... 27
I'JIABA 2. MATEPHUAJIbI U METO/Ibl NCCJIEJJOBAHMUHAI. . ......... 30
2.1. MatepHuaibl U METOJIBI UCCIETOBAHMS . .. .uvvenreeenreenneenneenneennnn. 31
2.1.1. OOUEKINHUYECKAE METOIBI HCCIETOBAHMS . .. eevveeeeeeennnnnns. 32
2.1.2. OYHKIIMOHAIBHBIE METOMBI UCCIEMOBAHUS . ... uvvennrennreennennnnnn. 34
2.1.3. JIaGopaTOpHBIE METOABI HCCICHOBAHMS . . v v ueeneeeneenneaanenneanens 36
2.1.3.1 HMMyHOJOTHYECKHE METOIbI HCCICIOBAHM. .. \veureenreennnnnnns. 36
2.1.3.2 BHOXUMHUYECKUE METOJBI UCCICMOBAHUSM. ... uveenrrennnenneannnnnnss 37
2.2. Knunndeckas xapaktepuctuka 00caenyeMoro KOHTHHTEHTA. . ... .. 38
2.3. Mertoab! nHGOPMAITMOHHO-aHATUTHYECKOM

OOPAOOTKH MATEPHATIA. .. v v e enteeennteeenneennneeennneeenneeanneeanneas 41
I''TABA 3. XAPAKTEPUCTUKA CUCTEMHOI'O BOCITAJIEHU S
Y MAITMEHTOB C XPOHUYECKOMW OBCTPYKTUBHOM
BOJIEBHBIO JIETKHMX ...t 43
3.1. CocTostHuE JIErO4HOM (QYHKIHH Y TAIUEHTOB C XPOHUYECKOM

OOCTPYKTUBHOMN OOJIEZHBIO JIETKHIX ...'uvvenreennneenneenneennneannns 43
3.2. [{uTOKMHOBBIN CTATYC MALIMEHTOB C XPOHUYECKOM

OOCTPYKTUBHOM OOJIEZHBIO JIETKHX ...uvvveerreeennnneenenneannneenns 49



3
3.3. Tunel 0TBETa UMMYHHOM CHCTEMBI y MAIIMEHTOB C XPOHUYECKOU

OOCTPYKTHUBHON OOJIE3HBIO JIETKHX . ..vvveenrreeennreeanneeennneeannnsn

3.4. Oco0eHHOCTH IIMTOKMHOBOI'O cTaTyca y narueHToB ¢ Thl-, Th17-

u Th1l/Thl7 - Tumamu oTBETa UMMYHHOU CHCTEMBL. . .......

3.5. DKcnpeccHs pelenTopa K MHTEpJAeHKUHY- 6 Ha MeMOpaHe
MMMYHOKOMIIETEHTHBIX KJIETOK y OOJNBHBIX ¢ Th-Tunamu

OTBCTa HMMYHHOﬁ CHCTCMBIL. ...coiiiiiiiiiii ittt iiiiieenieennnnnns

3.6. SKCHpeCCI/I}I OHAOI'CHHBIX KaHHa6I/IHOI/II[HBIX PCUCIITOPOB

y 00NbHBIX ¢ Th- THTIaMK OTBETa UMMYHHOU CHCTEMBL. ............

I'TABA 4. POJIb JIMIIMJIHBIX MEAUATOPOB B PETI'YJIALIUU
N ITPOI'PECCUPOBAHUUN CUCTEMHOI'O BOCITAJIEHU A

Y NAIIMEHTOB C XPOHUYECKOM OBCTPYKTUBHOM
BOJIE3HDBIO JIEI'KHX......coiiiiiiiiiiiiiiiiiiiiiiiiiiieiecieciieccnccnnn

4.1 CocTaB KUPHBIX KACIOT MEMOpaHbI IEHKOLUUTOB y MAIlUEHTOB

¢ Th-TUIAMH HMMYHHOTO OTBETA. ...\ uvensenseneanarneareanennanens

4.2. Merabonuyeckue MpeBpaIieHusi 1 OKCUT€Ha3HbIe MPOU3BOIHBIC
KUPHBIX KACJIOT y MallMEHTOB ¢ Th-THIaMu 0TBeTa UMMYHHOM

L6 % (O IS0 1 )

4.3. B3anMocCBsI3b CHCTEMHOTO BOCIIAJICHUS] M MO M (DUKAITAN
COCTaBa JXHPHBIX KUCIIOT UMMYHOKOMITIETCHTHBIX KJIETOK

MPU XPOHUYECKONH OOCTPYKTUBHOM OOJIE3HU JIETKHUX.................

52

60

67

73

76

76

83



4
I'TABA 5 KJIMHUKO-®YHKIIMOHAJIBHBIE OCOBEHHOCTH
XPOHUYECKOMW OBCTPYKTUBHOM BOJIE3HU JIETKUX
Y IAIIMEHTOB C T- XEJIEPHBIMHU TUITIAMU OTBETA

UMMYHHOU CUCTEMBI ... 103
5.1. Oco06eHHOCTH KIIMHUKO-()YHKITMOHAIBHBIX HAPYITSHHUH

y ManueHToB ¢ T — XeNmepHbpIMU THITAMA UMMYHHOTO OTBeTaA...... 104
5.2. Cratuueckue JIeroyHble 00bEMbI y MAIUEHTOB

¢ T — xennmepHbIMU TUITAMH UMMYHHOT'O OTBETA .....eevvveennnnnnns. 110
5.3. B3anMocBs3b HapylieHu# J1erouHoN (QYHKIIMH U CUCTEMHOTO

BOCTIJICHUS TIPU XPOHUYECKON OOCTPYKTUBHOM Oose3Hu nerkux 118

BAKTIOUEHME ...ttt 138
BBIBO/DBL. ...t 152
NMPAKTUYECKUE PEKOMEHJALIAW...............ooooiiiiiiiiei 155
CIHUCOK COKPAIIMEHMI. ..., 156

CIIMCOK JIMTEPATYPBI......... 158



5

BBEJIEHHUE

AKTYaJIbHOCTDb HCCJIeI0BAHUS.

XpoHuyeckas o0cTpyKTUBHas 0oJie3Hb Jierkux (XOBJI) B cBsi3u ¢ mMPOKOH pac-
POCTPAHEHHOCTHIO 3a00JIeBaHNUSA, HEYKJIOHHO MPOrPECCUPYIOLIUM TEYCHHEM U BO3pac-
TAIOUIEl CMEPTHOCTBIO OCTAETCs B IIEHTPE BHUMAaHUS UccienoBareneii. B mupe okono
300 mummonoB yenoBek crpagaroT XOBJI [81], B Poccutickoit ®enepammu XOBJI qua-
rHoctupyertcs y 21,8 % nun ¢ pecnipaTopHbIMUA CUMIITOMaMU, a B 00LLEN MOMYJISLUN —
y 15,3 % [48]. B 2020 r. XOBJI siByisinach TpeThel MPUIUHOM CMEPTH BO BceM Mupe [81],
B Poccuiickoii @enepaniuu 3aHUMAaET 4-€ MECTO MOCJIE€ IPUYUH CMEPTHOCTH OT XPOHHYE-
CKUX HeMH(pEKINOHHBIX 3a00eBanuii [34, 82]. B 50 -80 % ciry4aeB mpHunHOM CMEPTHO-
CTH SABJISIOTCS peCIUpaTOpHbie TpuIuHbI [49].

C coBpemMennbix no3unuii XOBJI paccMaTpuBaroT Kak reTeporeHHoe 3a00JI€BaHKE,
BKJIFOYAIOIIEE HECKOJIbKO MaTO(U3UOJOTUYECKUX U KIMHUKO-(QYHKIMOHAIBHBIX (PEHO-
tunos [21, 23, 29, 38, 51, 52, 65, 66]. OcHOBHBIM MaTOPU3NOIOTHUCCKUM KPUTEPUEM
XObJI ABnsieTcs 3KCNUPATOPHOE OTPAHUYECHHE CKOPOCTH BO3AYIIHOI'O IMOTOKA, & BaXK-
HBIM 3BEHOM IMaTOreHe3a MoclIeIHero - Jerounas runepundisus (JITN) [49, 57, 72, 90,
164]. C runepundsnue CBI3aHO MPOTPECCUPOBAHKE MTATOJIOTHYECKOTO MpoIecca, pas-
BUTHE SM(pH3eMaTo3HOr0 (peHoTuna 3a00JIeBaHUsS U HapacTarollee SBJICHUE XPOHHUYE-
CKOM JpIXaTebHON HemoctaTouHocTH [21, 92, 93, 98]. Croiikoe u mporpeccupyroiiee
CHI)KCHUE CKOPOCTH BO3YIIHOTO TIOTOKA CBSA3BIBAIOT C XPOHUYESCKUM BOCITAJICHUEM HE
TOJILKO JIOKAJILHOTO, HO M CHCTEMHOTO xapakrtepa [34, 187].

BaxxHbpIMU y9aCTHUKaMHU CUCTEMHOTO BOCTIAJICHUS SIBIISTIOTCS IIMTOKWUHBI, UX MEM-
OpaHHBIE ¥ PACTBOPUMEIC PEIETITOPHI, KOTOPBIC PETYIUPYIOT CHITY, TPOIOJDKUTEIIEHOCTh
UMMYHHOU peaKIiu U BOCHAIMTEILHOTO Tipoiiecca. Onpenenss GopMy UMMYHOJIOTHYE-
CKOH KOHCTHUTYIIMH, MOKHO TIPOTHO3UPOBATH MPEAPACIIOI0KEHHOCTh K OMPEACTICHHBIM

THIIaM KMMYHHOI'O OTBCTA, HMMYHHOﬁ aJaliTallii U pa3BUTUIO PA3JIMYHBIX BUJ0B UMMY-
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HOMATOJIOTUHU MPHU 3a00JIEBAHUIX OPraHOB AbIXaHUs. B pa3BUTHHM CHCTEMHOrO BocHalie-
HUusg y 6osbHbIX XOBJI BakHYIO POJib UTpaeT aJanTUBHBIA MMMYHUTET, BEAYIIUMU
ydacTHUKaMHU Kotoporo sBisitores T-xenmeprbie (Th wim CD4+) muMdoruTel, 1 BpoK-
JICHHBI UIMMYHUTET, YYaCTHUKAMH KOTOPOTO SIBIISIIOTCS Makpo@aru/MOHOIUTHI (MOHO-
utel CD14%) u Hefitpodunsabie rpanyaonuts [11, 12, 26, 27, 28, 46, 76, 125, 145, 182,
193]. T-xenmepsI OCIIE aKTHBAIIMHA aHTUTEHOM (POPMHUPYIOT pa3HbIe UMMYHOPETYJIATOP-
HbI€ MyTU C OMNPEACICHHBIM MPOPUIEM CEKPETHUPYEMBIX IUTOKUHOB U 3P (HEKTOPHBIX
kietok [178, 179, 200, 214]. IIpeanonaraeTcs, 4TO KIMHUKO-(PYHKITMOHAIBHBIE Pa3JIv-
yusi y 6osbHbIX XOBJI omnpenensroTcss XapakTepoM UMMYHOTO OTBETa, CBSI3aHHOTO C
HarnpasieHueM nosspusanuu CD4+-kinerok [138, 182, 212].

BaxxapiM ycmoBueM opmupoBaaus T-XeNmepHOro MMMYHHOTO OTBETA SBIIACTCS
IIUTOKHHOBOE MHUKPOOKPYXKECHHE, B KOTOPOM OCOOYIO pOJib UrpaeT uHTepicikuH-6 (IL-
6), oOyagaroImuii MUPOKUM CIIEKTPOM UMMYHOPETYISTOPHBIX cBocTB [37, 97, 102,
119]. s XOBJI xapakTepHO yBenndeHue YpoBHs |L-6, Koppeaupyromiero ¢ TsSHkecThio
BOCIAJICHUS HIKHUX JIBIXaTEeIbHBIX MyTEN U HapyllIeHHeM (DYHKIIMHA BHEITHETO JbIXaHUs
[59]. UnTepnelikun-6 peanu3yer cBoe OHoNornyeckoe jaeiicteue depes perentop IL-6
(IL-6R), xoTOpBIN 3KCHpEcCHpPYeTCs Ha KIETKaX BPOXKIACHHOTO (HEHTPO(HIIBI, MOHO-
uuThl/Makpodaru) u agantTuBHOro (T-muM@ounTel) UMMyHUTETA. B CBSI3M C 3TUM aKTy-
TPHO M3YYCHHE MOJICKYJIAPHBIX MEXaHU3MOB peanm3aiuu nericteus [L-6 mpu cucreM-
HOM BocniasieHnu y 601bHbIX XOBJI.

Perymsius cucteMHOT0 BOCTIalIEHHS OCYIIIECTBIISIETCS OOJBITUM KOJIMYECTBOM Me-
JTMATOPOB BOCTIAJICHUS M HAPYIIIEHUE CITIOCOOHOCTHU KJIETOK CHHTE3UPOBATh ITUTOKUHBI U
MEIUATOPHI JIMTTHIHON MIPUPOIBI SIBISIETCS BAXKHBIM (PaKTOPOM Pa3BUTHUS CHCTEMHOMN BOC-
NaTUTeIbHON peaknuu. M3MeHeHne CHHTe3a SHK03aHOMIOB O0YCIOBIEHO MOAM(HKA-
et mpodus XKK nmununos kinerounoit memopanbl. C monudukanueii cocraBa XK cBs-
3aHBl HAPYIICHUS (PU3NKO-XUMHUYECKUX CBOWCTB, MIOHMKEHUE KUIKOCTHOCTH M U3MCHE-
HUE SKCIPECCHH PELENTOPOB Iu1a3MaTHueckux Mmemopan [133, 162, 173.] MosxHo npea-
MOJIOKHUTH, 4TO Moaudukaims cocraBa KK MeMOpaHbl UNMMYHOKOMIIETEHTHBIX KIJIETOK

HUIrpacT BaXXHYIO pOJIb B HAPYIICHUU PETYJLAIUN CUCTCMHOI'O BOCHAJICHUA, PA3BUTHH U
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nporpeccupoBanru XOBJI. B cBs3u ¢ 3TUM akTyanbHO u3ydeHue y 6osbHbIX XOBJI nu-
MAI0Ma JICUKOIIMTOB, KOTOPBIE pacCMaTPUBAIOTCS B KAYECTBE MOJEIH UMMYHOKOMIIE-
TEHTHBIX KJIETOK.

ITporpeccupoBanue XOBJI TpaauIMOHHO CBS3BIBAIOT C AKTUBHOCTHIO BOCIIAJICHHS
JIbIXaTEeNbHBIX MyTeW. B TO e BpeMsi CIUpOMETPUS UCHOJIb3YETCS JJIsl OLEHKHU TSKECTH
IaTOJIOTHYECKOTO Ipoliecca, a He akTUBHOCTH 3aboseBanus [19, 198]. B ceere 3rtoro,
BaKHOE 3HAYEHHE UMEET MOUCK HOBBIX MECTHBIX WJIM CUCTEMHBIX OMoMapkepoB XOBJI,
KOTOPBIE MOKHO UCIIOIB30BaTh JJIsl MPOTHO3HOM OIEHKHU T€UEHHUSI TATOJIOTUYECKOTO MPO-

necca u popmupoBaHus peHoTuna 3ad0eBaHMS.

CreneHnb pa3pad0TAHHOCTH TEMBI.

UccnenoBanusi, NOCBAIICHHBIE HW3YyYCHHUID MEXaHU3MOB IPOrPECCUPOBAHUS
XOBJI, B 0iHUX CiTy4asiX COCPEAOTOUYCHHBI Ha BBISIBICHUN OMOMAapKEPOB CIICIIU(PUIHBIX
1151 XOBJI, BOCIpOU3BOIMMBIX M JIETKOOLIEHUBAEMBIX, B IPYTUX CIIy4asiX — HA yCTAHOB-
JieHUU (PEHOTUIIOB W DHJIOTUIOB (IMaTOTCHETHYECKUE BapHaHThl) 3a0ojeBanus. Tak, B
psae uccienoBanuii B kauectse ouomapkepoB XOBJI paccmarpuBaroTcsi mpoBOCHANIN-
TenbHbIe TUTOKUHBI TNF-a, [L-1f, IL-6, KOTOpBIE KOPPETUPYIOT ¢ TOCTOPOHXOAMIIATA-
IIHOHHBIM 00BeMOM (DOPCHPOBAHHOIO BhIIOXA 3a 1-10 cekyHay (OPB1), co cremneHpro
TSOKECTH M YaCTOTOM o0ocTpeHus 3aboneBanus [44, 51, 198]. B psajae uccienoBanuii npu-
BOJISITCSL JaHHBIE O MOBbIIIEHUU YpoBHA C-peaktuBHOTO Oenka y 60apHbIX XOBJI, cBsi3n
¢ubpuHOreHa ¢ pe3kuM camxenueM OPB1, Ho criennPUUHOCTE 3THX OMOMApPKEPOB IS
JTAHHOTO 3a00JIeBaHUs HE JIoKa3zaHa [4, 22, 44]. Pe3ynbTaThl UCCIEAOBAHUN MEXaHU3MOB
MIPOTPECCUPOBaHUS 3a00JICBAaHUS C UCIIOJIb30BAaHUEM (PEHOTHITHMYECKOTO MOAXO0Aa MOKa-
3ay HeogHOpoaHOCTh (eHoTuroB XOBJI [204]. K oOmenpr3HaHHbIM (heHOTUIIAM OTHO-
caT OponxuTudyeckuii, smpuzemaro3nbiii, XOBJI ¢ yacTeiMu 000CTpEHUSIMH, CMEIIIaH-
ueiii XOBJI - actma [38, 41, 84, 204]. ITarorene3 XOBJI npencraBiieH HECKOJIBKMMHU B3a-
MMOCBSI3aHHBIMU KOMIIOHEHTaMU C Pa3JIUYHON CTENEHbIO BEIPAXKEHHOCT Y Pa3HbIX 00JIb-
HbIX. B CBSI3U C 3TUM aKTyaJbHbl UCCIEAOBAHUS MO U3YYEHUIO YHUKAJIBbHOIO UMMYHO-

METa00JIUIECKOTO HpO(i)I/IJISI, YTO MMECT BAXKHOC 3HAUYCHUC JI1 OIITHMHU3AIIUM JHAarHo-
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CTHKH U JieueHUsl. FIMeroTcs 1aHHble 00 MMMYHOJIOTMUECKHUX MEXaHU3MaX OpOHXUTUYE-
ckoro u sMm¢puszemaroznoro ¢enorunoB XOBJI, koTopble paccMaTpUBarOT, COOTBET-
CTBEHHO, KaK IMMYHOIepUIIMTHBIN 1 ayTouMMyHHBIN [29]. Taxke S. Singh et al. unen-
TUUIIMPOBATU CUCTEMHBIN BocnianuTenbHb henotun XOBJI, B 0CHOBY KOTOPOTO MO-
JIOKEHBI U3MEHEHHSI IIMTOKMHOBOTO Tipodust u cBsi3b TNF-a, IL-1B, IL-6 co ctenensio
camxenus ODPB1 [198].

Wmeromuecs Ha CETOAHSIIHUN JI€Hb JaHHBIE HE B MTOJIHOM MEpe 0Tpa)karoT Mexa-
HU3MBI ITPOrpeccUpoBanus 3a0o0aeBanuss. Mano n3ydeHsl XapakTep CUCTEMHOTO BOCHa-
aenust npu XOBJI u MexaHu3Mbl €ro peryisiliui, a TaKXkKe UX CBA3b C KIMHUKO-(PYHKIIH-

OHaJIBHBIMH U3MCHCHUSIMMU.

Heab nccaenoBaHus: U3y4YUTh UMMYHO-META0OJINYECKUE MEXAHU3MbI PETYIISALUN CHU-
CTEMHOT'O BOCIAJIEHUS Yy JIUL C XPOHUUYECKON 0OCTPYKTUBHOM 00JIE3HBIO JIETKHX I10 CO-
CTOSTHUIO HIMMYHHOTO OTBETA, JUIIAIOMA, PELIENTOPHOIO aNapara UMMYHOKOMIIETEHT-
HBIX KJIETOK U OTIPEAETUTh UX POJIb B Pa3BUTUH JIETOYHOM runepuHisuum; pa3padboraTh
KOHLEILUIO MPOTPECCUPOBAHUS TEUEHHS] XPOHUYECKOW OOCTPYKTUBHOM OOJIE€3HHU JIer-

KHX.

3axauu uccjie10BaHNSA:

1. Onenuth xapaktep GyHKIIMOHUPOBAHUS MMMYHHOW CUCTEMBI U YCTAHOBUTD
ocobenHoctu T-xenmepHoro UMMyHHOTO oTBeTa y 00sibHBIX XOBJI pa3zHoii ctenenu Tsi-
YKECTH.

2. YcTaHoBUTH 0COOEHHOCTH UMMYHOPETYIISITOPHBIX MEXaHU3MOB CHCTEMHOM
BOCITAJINTEJIBHOW PEAKIUH HA OCHOBE M3YYEHUS SKCIIPECCHM PELENTOPOB K MHTEPJICH-
kuHy-6 (IL-6R) u sHIOreHHBIX KaHHAOWHOUIHBIX PEIENTOPOB HA MEMOpaHE MMMYHO-
KOMITETEHTHBIX KJIETOK Yy MMallUEHTOB C PAa3HBIMU TUIIAMHU T-XEJINEPHOTO0 UMMYHHOT'O OT-
BeTa U creneHbio Tshkectr XOBJI.

3. HSy‘-II/ITB COCTaB KUPHBIX KHCJIOT UMMYHOKOMIICTCHTHBIX KJICTOK W dAKTHUB-
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HOCTb CHHTE3a OKCUTE€HA3HbIX IPOU3BOAHBIX OJMHEHACHIIIICHHBIX JKUPHBIX KUCJIOT Y Ma-
LMECHTOB C Pa3HbIMU TUIIAMU T-XEJIMEepPHOr0O HUMMYHHOTO OTBETA.

4, Y cTaHOBUTH B3aUMOCBSI3b MEXIY MOIU(PHUKAIIMEH COCTaBa KUPHBIX KUCIIOT,
sKcIpeccueil MeMOpaHHBIX PElENTOPOB UMMYHOKOMIIETEHTHBIX KJIETOK M XapaKTepoM
CUCTEMHOW BOCHAJMUTEIBHON PEAKIMU Y MAUEHTOB C Pa3HBIMHU TUIIAMH T-XenmnepHOro
MMMYHHOT'O OTBETA.

5. BoisiBuTh ocobeHHOCTH KinHUYeckoro Teuenuss XOBJI, cocrosinusa ¢yHK-
IIUW BHEITHETO JBIXaHWUS W CTATUYCCKUX 0OBEMOB JIETKUX Y MAIMEHTOB C Pa3HBIMH TH-
namMu T-XeanepHoro MMMYHHOTO OTBETA.

6. YcTaHOBUTH B3aUMOCBSI3b (DYHKIIMOHAJIBHOTO COCTOSIHUS PECIUPATOPHOMN
CUCTEMbI C UMMYHO-METa0OJNYECKUMU HAPYIICHUSMH Y TTAIIUEHTOB C Pa3HBIMU THUIIAMU
T-xenmnepHoro UMMYHHOTO OTBETA.

7. Pa3pabotats koHUEenuio yrsokenenus reuenus XObJI.

HayuyHast HOBM3HA UCCJIeIOBAHMS.

ITomydeHsl HOBBIE 3HAHHS O KJIETOYHO-MOJIEKYJIIPHBIX MEXaHU3MaxX Pa3BUTHA CHU-
CTEMHOM BocnanuTtesibHOU peakiuu npu XOBJI. BeisiBneHa MylbTUTUIIHOCTD HMMYHO-
perymnsTopHbix myTeit mpu XOBJI cTabuinbHOTO TeUEHUs, KOTOpask XapaKTepHU3yeTcs pas-
BUTHEM BocrajeHus mo Th 1, cmemanaomy Th 1/Th 17 u Th 17 ummyHOoperynsiTopHoMy
nyTd. Jloka3aHo, 4TO MEXaHHW3MOM IPOIPECCUPOBAHUS IATOJIOTHUECKOTO IPOIEcca B
OpoHXO0JIEroyHoM cucreMe siisgercs pa3Butue Th 17 uMMyHOpEryasiTOpHOTO MyTH, CIIO-
COOCTBYIOILIETO XPOHU3AIMHI BOCTIAIMTEIBHOTO Mpoliecca. Y CTaHOBJIEHBI KJIETOYHO-O0T10-
CpelOBaHHbIE MEXaHU3MBI penoyisgpusanuu Th 1 Tua UMMYHHOTO OTBETa B CTOPOHY
Th17 npu nporpeccupoBanuu XOBJI, cBsi3aHHbIE YBEIMYEHUEM MPOBOCTIATIUTEIBHBIX
1uToknHOB |L-6 u TGF-B, sxcnipeccun CB2 perienTopoB Ha MOHOHYKJIEAPHBIX JICHKOIIH-
Tax, ¢ akTuBaIuen kraccuueckoro |L-6R curnanbaoro mytu Ha nepudepudeckux CD4+-
KJIETKaX U HEUTPO(PHUIbHBIX TPaHyJIOIUTaX.

BnepBbie ycTaHOBIIEHA CBSI3b XapakTepa cucteMHoro BocnaieHus npu XOBJI ¢
Mo UUKAIEH COCTaBa )KHUPHBIX KKCIOT. B pa3BuTiu cucteMHOT0 BocnaneHus mo Thl

UMMYHOPETYJIATOPHOMY IMyTH OOJbIIOE 3HAYCHHE HMEET HAKOIJICHHE HACBIIICHHON
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NaJbMUTHHOBON U jauromo-y-nuHojeHoBor [THXKK, nonnepxusaronue auddepeniu-
poBky Thl-kneTok yepes peryisnuto cuate3a INF-y. Pa3BuTie cucteMHOro BoCHaleHUs
o Th17 uMMyHOPEryJIsSTOPHOMY ITyTH CBSI3aHO C JIuCOaiaHCOM HacChimeHHBIX KK -
YBEJIMYEHUEM MUPUCTUHOBOW 1 CTEAPUHOBOM, CHUKEHNEM aPAXUHOBOM, HAKOTIJIEHUEM B
KJIETOYHON MEMOpPaHe OkTanekamOHOEeHOBOU KK, mpeaimeCTBEHHUKOB 3HKO3aHOUIOB,
nedurutom N-3 [THXKK u ycunenunem cuntesa neiikorpuena B4, pombokcana B2. Bri-
sIBIICHHBIC AP (GEKTHI MOAAEPKUBAIOT qUbdepeHIHPOBKY Th17 KIIeTOK uepe3 peryJisiuio
CHHTEe3a UHTepieiikuHa-17A, unrepneiikuna-21, nossimenue sxkcrnpeccun |L-6R Ha mo-
BepxHoctu T-xenmnepoB (CD4+) u HeUTpoUIBHBIX TPAHYIOLUTOB.

BrnepBrie ycTaHOBIEHB UMMYHO-META00JIMYECKHE MEXaHU3MbI Pa3BUTHS JIETOY-
Hoil runepunuanmnu npu XOBJI. [IporpeccupoBanne orpaHU4eHHs] CKOPOCTH BO3AYII-
HOTO TMOTOKa, 00YCIOBJICHHOE (HOPMUPOBAHUEM JIETOYHOW TUHEPUHQIISIIINU, KOPPEIIU-
pYeT C yBEIMYCHHEM ITPOBOCTIATUTEIHHBIX MIUTOKWHOB |L-21, IL-17A; akTuBanuei kiac-
cudeckoro |L-6R curaanuHra, Cioco6CTBYIOMIETO NOMSpU3aIiK T-XeNmnepHoro UMMy H-
HOT'O OTBETa B CTOPOHY Th17 u u3MeHEeHUI0 PyHKIIMOHATIBHON aKTUBHOCTH HEHTPOQH-
JI0B; MOJU(UKAIIMEN cOCTaBa HACKIIIICHHBIX, MOHOCHOBBIX U MoJuHEeHachIeHHbIX JKK ¢

HAKOIJICHUEM B MeMOpaHe MMMYHOKOMITETeHTHbIX kieTok N-6 ITHXKK u ucromenus

nyna n-3 ITHXKK.

Teopernyeckas U NpakTHYecKass 3HAYMMOCTDb MCCJIEI0BAHUA

TeopeTnueckas 3HaYUMOCTh UCCIIEIOBAHMS 3aKJIFOYAETCA B PACKPBITUA UMMYHO-
METa0O0JMYECKUX MEXAHU3MOB CHUKEHUS BO3YIIHOTO TOTOKA U MTPOTPECCUPOBAHMUS T1a-
Tosiornyeckoro npouecca y 0onbHbIX XOBJI. Onpeneneno natoreHeTnyeckoe 3HaueHne
Tumna T-XeanepHoro UMMYHOPETYJISTOPHOTrO MyTH, 3kcnpeccuu IL-6R m sHaoreHHbIx
KaHHAOMHOUHBIX PELENTOPOB 2-T0 TUIa HA UMMYHOKOMIIETEHTHBIX KJIETKax, MOau(u-
karuu coctaBa JKK neiikonuToB 1 ux MeTaboauTOB B (POPMUPOBAHUY JICTOYHOMN THIIC-
pUHOIALNUN U TPOTPECCUPOBAHUM OpOHXHUaNbHOM 00cTpykumu y jui ¢ XOBJI.

[IpakTHueckoe 3HaUeHUE UMEET CIIOCOO OIIEHKHU PHCKA Pa3BUTHUS XPOHUUECKON 00-
cTpyKTUBHOM 00j1e3uu Jerkux (ITarent P Ne 2545740 RU ot 26.02.2015), paspaboTan-

HBIi Ha OCHOBAaHUM JIaHHBIX JMCCEPTALIMOHHOTO HccienoBaHus. Crnocod MpOrHO3HOM
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onieHKH pucka pazsuTusi XOBJI BHenpeH B HAyUYHO-TIPAKTUUECKYIO AEATEIbHOCTh KIMHHU-
4YecKoro mojpaszzenenus BmanuBocrokckoro ¢uimmana denepaibHOrO rocy1apCcTBEH-
HOTO OIOJKETHOTO HAYYHOTO YUpexkAeHUs «JlambHEeBOCTOYHBINA HAYYHBIA LEHTP (PHU3UO-
JIOTUH Y TIATOJIOTUU AbIXaHus» - HayuHO-uccnen0BaTebCKOro HHCTUTYTa MEAUILIMHCKOM
KJIMMATOJIOTHU W BOCCTAaHOBUTEIbHOTO JieueHus (BmanuBocrokckuit pumman JITHIL OIT/]
- HUMMKBJI) (akt BHenpenus 20 mapta 2017 1.), B yaeOHBII MPOIIECC MOATOTOBKH KaJI-
POB BhICIIEH KBanu(UKAIIMU B acClIMpaHType B yueOHOM LieHTpe BraguBocTokckoro ¢u-
muana JIHL ®I1J] - HUMMKBIJI (akt BHenpenus 22 anpenst 2019 r.). [Tonxyduennsie HoO-
BbI€ JIaHHBIE OCIIY>KaT OCHOBOM JJIsi pa3pabOTKU MEPCOHU(PUIIMPOBAHHOTIO MOAX0Ja K
TEpanuyu U BOCCTAHOBUTEJIBHOMY JICUEHHUIO 3a00JI€BaHMsI U MOBBIILIEHUS KayecTBa MPO-
rHo3a pazsutus XOBbJI. PazpaboTrana MeToiuKa OIIEHKH BIUSHUS KIMMATO-TEXHOTEHHBIX
(GakTOpoB HA UMMYHO-METAa00IMYECKUE apaMEeTPhl Y JIUL C OPOHXOJIETOYHOM MaTOJI0-
rueit (MapopmannonHo-meToaudeckoe nocoore «OueHka BIUAHUS KIUMaTa U 3arpsi3-
HEHUs cpeAbl OOMTaHUS HA UMMYHO-META0OIMYECKUE MapaMmeTpbl KPOBU KHUTENEH T.
BnaauBocToka ¢ OpOHXOJErO4YHOM MATOJIOTHEN»), BHEAPEHA B yuyeOHBINH Ipolecc Ka-
(deapbl 0OIIECTBEHHOTO 30pOBbs U NpoduaakTuueckod Meauiuusl Lkonsr Onomenn-
el ®PI'BAOY BO JIBOY (akt BHeapenus 16 utons 2014 r.). [To pesynbratam auccep-
TAI[MOHHOTO MCCIICAOBAHUS TOJYYCHO 3 CBUCTEIHCTBA O TOCYAapCTBEHHOW PETHUCTpa-

[[UU DJIEKTPOHHBIX 0a3 JaHHBIX.

ITos10:keHHs1, BBIHOCMMBbIE HA 3AIUTY:

1. Crenenb Tshxectn XOBJI o0yciosnena popmupoBanuem Thl-, Th1/Thl7-,
Th 17 uMMyHOPEryJISATOPHBIX MyTei, KOTOPHIM COOTBETCTBYIOT Pa3HbIC IIUTOKHHOBBIC
npoduiIn.

2. Hapymenune 6porxuansHoil mpoxoaumocty | crenenn y 6oapHbIX XOBJI ¢
Th1 TunoM KMMYHHOTO OTBETA, aCCOIMMPOBAHHOTO C BHICOKOH KoHIIeHTparuen INF-y u
HU3KUM ypoBHeM |L-4, cBsi3aHO ¢ OpOHXUTHUECKUM (PEHOTUIIOM 3a00JIEBaHMS; AKTUBA-

IIMeH CUTHAJIBHOTO ITyTH, OMTOCPEIOBAHHOTO MEMOpaHHBIM perienTopom K IL-6 Ha MoHO-
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nuTax/mMakpodarax 1 HeUTpoduiiax; 1ucOaTaHCOM COCTaBa HACHIIIEHHBIX U MOHOHEHA-
CBIILIEHHBIX KUPHBIX KUCJIOT; ycuiaeHueM Metadonnueckux npespamienuid [THXK B aii-
KO3aHOUHOM ITHKJIE.

3. [IporpeccupoBanue 6ponxuanbHON 06cTpyKkunu y 00iapHbIX XOBJI comnpo-
BOXKIaercs nepeximoueHrneM Thl ummyHoperynstopHoro myta Ha Th17, mis kotoporo
XapaKTEPHO BBICOKOE COJICPKAHUE MPO- U MPOTUBOBOCTAIMTEILHBIX ITUTOKWHOB |L-21,
IL-6, IL-17A, TGF-B1, IL-10 B nepudepudeckoit KpoBH.

4, ®opmuposanue Thl7 uMMyHOPETyIATOPHOTO MyTH OOYCIIOBJICHO aKTHBA-
nueil kinaccuueckoro IL-6R curHanbHOTrO MyTH, CHUKEHUEM 3KCIPECCHUU SHAOTCHHBIX
KaHHAOMHOUHBIX PELeNTOPOB 2 THIA, MOAU(UKAIIUEH COCTaBa )KUPHBIX KUCIOT UMMY-
HOKOMIIETEHTHBIX KJIETOK M YCHJIEHHS CUHTE3a MPOBOCHAIMTENbHBIX JIEHKOTpUeHa B4,
TpoMmbOoKkcana B2.

S. Benymum mexanuzmoMm nporpeccupoBanust XOBJI sBinserca ¢popmupoBa-
HUe Th 17 UIMMYHOPETYJISITOPHOTO MyTH; aKTUBAIIUSI CUTHAJIBHOTO ITyTH, OTIOCPEOBaH-
HOro MeMOpaHOCBsI3aHHBIM perentopoM K IL-6 Ha T-xennepax u HeUTpOUIBHBIX Tpa-
HYJIOLUTAaX; MOAU(DUKAILMS COCTaBa HACBILIEHHBIX, MOHOCHOBBIX U MOJMHEHACHIIIEHHBIX
KK ¢ HakoruieHreM B MeMOpaHe UMMYHOKOMITETeHTHBIX KiieTok N-6 TTHXXK u ucromie-
Hus nyna N-3 ITHXKK cBsizanHbIe ¢ pa3BUTHEM JIETOYHOW TUIEPUHOIALNYT U dSMPpuU3ema-

TO3HOTO (heHOTHIIa 3a00JIeBaHUS.

CreneHb 10CTOBEPHOCTH M anpodanus padoThbl.

[IpencraBiieHHbIE Hay4YHbIE TTOJOKEHHUS W BBIBOJIBI MOJIYYEHBI Ha JOCTATOYHOM
00béMe MaTepuaia, Beioopka manueHToB ¢ XOBJI Obuta 0HOPOAHOM, UCIIOIB30BATHNCH
COBPEMEHHBIC METOIbl UCCIICOBAHUS U aICKBATHBIC METO bl MEIUIIMHCKOM CTATUCTHUKH,
MTO3BOJISIONINE TIOYIUTh TEOPETHUIECKU OOOCHOBAHHBIE PE3YIIbTaTHI.

OCHOBHBIC TOJOXKEHUS AUCCEPTAMK OBUTH TPEACTABICHBI U OOCYXJeHbI Ha V
Mexaynaponnom HaydHoM Konrpecce «CoBpeMeHHasi KypOpTOJIOTHs: TPOOIeMbl, pe-
menusi, nepcrnektuBbly (Cankrt-IlerepOypr, 2011), XX MexpernoHaibHOW Hay4YHO-
IpaKkTUYecKoi KoHpepeHImu peadunutonoros Jlansuero Bocroka "Pa3zsutre Meaumn-

cKkoil peabunuranuu Ha JlampHem Boctoke» (r. Xabaposck, 2019 r.), MexayHnapoaHoi
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Hay4yHOU KoH(pepeHunu 3a0poBbe Hauu — XXI Bek; XXIII MexaynapoaHoit HaydHOM
KoH(pepeHimu mo onkosoruu (r. baky, AnzepOamkanckas pecryonuka, 2019 r.), VIII u
X cbe3gax Bpaueil-myiabMoHosioroB Cubupu u JlanmeHero Bocroka (r. brarosemeHck,
2019, 2023), Hay4yHo-npakTH4YecKoi KOH(PEPEHITNN ¢ MEKTYHAPOIHBIM ydacTHEeM «AK-
TyaJIbHBIC BOMIPOCH (PU3NOTEpANTHH, KypOPTOJIOTUN U MEIUIIMHCKON peadumuranum» (T.

Snra, pecrryonuka Kpeim, 2022).

BHenpenue

Pe3ynbrathl mpoBenEHHOTO HCCIEAOBAaHUS BHEAPEHBI B HAYYHO-TIPAKTUYECKYIO
JeSTENIbHOCTh MPOMUIBHBIX CTPYKTYPHBIX TOJpa3AefieHuil W B Y4eOHBIN Mpolecc B
yaeO6HOoM 1ieHTpe BrnaguBocrokckoro ¢unuana JJHL] OI1/] - HUMMKBJIL.

[lo marepuanam nucceprauuu pa3padoTaH U BHEAPEH B KIIMHUYECKYIO MTPAKTUKY
«Croco0 OIIEHKHU pUCKa pa3BUTHSL XPOHUUECKON 0OCTpyKTUBHOM Oone3nu jgerkux» (lla-
TeHT Ne 2545740 RU ot 26.02.2015). Pa3paboTtana meaunuHckas TexHosaorus «lIporso-
3MpOBAaHUE TEUECHUS XPOHUYECKON OOCTPYKTUBHOW OOJIE3HM JIETKHX» // BiaguBocCTOK.
2018. 16 c. Y1B. Yuensim Coetom 23.04.2018, nmpotokon Ne 7. ChopmupoBano uadpop-
MaIMOHHO-MeToAnuecKoe nocodue «O1eHKa BIMSHUS KIIMMaTa U 3arpsi3HeHUsT BO3IYIII-
HOM cpe/ibl Ha UMMYHO-METab0IMYeCKue mapaMeTphl KpOBU HacelleHus T. BiaguBocToka
¢ OpoHxoJierouHoi naronorueit» / YTB. Ha yuenom coere HUM MKBJI 30.06.2014 .

yTBepxkIaeHO YmpaieHueMm Pocriotpebnanzopa no [Ipumopckomy kparo 09.07.14.

JInyHoe yyacTue aBTopa

JInuHbIi BKJIaJ aBTOpa COCTOUT B MPOBEACHUN MHPOPMAIIMOHHOTO MOMCKA U 00-
pabOTKM JIUTEPATYPHBIX JAHHBIX, TEOPETUYECKOM OOOCHOBAaHUHU HAYYHOU MPOOJIEMBbI U
IIOCTAHOBKE 3a/1a4, OPraHU3alMM KIMHUYECKOTO MCCIENOBAaHUS U HENMOCPEICTBEHHOM
YYaCTHUH B MOJTYYEHUU UCXOJHBIX JAHHBIX, CTATUCTUYECKON 00pabOTKe, MHTEpIpETAluU
MOJIYYEHHBIX JIaHHBIX W MOJrOTOBKE HAYYHbIX MYOJIMKAIUMI 10 TEME TUCCEePTAIMOHHON
palboThl, B HAMMCAHUU U O(POPMIIEHUHU AUCCEPTALMOHHOTO uccnenoBanus. [lnanuposa-

HUE HayYHOTO UCCJIEA0BaHMUs, pa3paboTKa 00IIei KOHIEIIIINK U JrU3aiiHa UCCIeI0BaHNS,
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ABTOPOM OCYILICCTBIIAAJIMCh COBMECTHO C HAYYHBIM KOHCYJIbTAHTOM I[.6.H., HpO(bGCCOpOM

T.I1. HoBropoameBoii.

Hy6naukannu

[To Teme nuccepTallMOHHOTO MCCIIEOBaHUSl OMyOIMKOBaHO 38 meyaTHbIX padoT,
3 HuX 1 mMoHorpadus, 19 nmybnukanuii B xKypHaiiax, pekoMeHaoBaHHbIx BAK Munu-
CTepCTBa HAyKHU U BhIcIIero oopazoBanus Poccuiickoit @deneparuu, | mateHT Ha n300pe-

TCHUC, 3 CBHICTCJIIBCTBA O FOCYIIapCTBCHHOﬁ perucTpanuu IaTCHTHBIX IIPOJYKTOB.

BbaaroxapHocTu

ABTOp BbIpakaeT 0JarogapHOCTh COTPYIHUKAM KIMHUYECKOTO IMOApa3iesieHuUs
Bnanusoctokckoro ¢unuana JJHIL OI1IJ] — HUMMKBIJI (3aBeayronuii KIMHUYECKUM
noapasnenenueM kK.M.H. JI.A. benuk), k.m.H. E.E. MuneeBo#, corpynHukam j1aboparo-
pun OMOMETUIIMHCKUX HccienoBanui (3aBemyronmuit 1.0.H. FO.K. [lenucenko), 1.0.H.,
npodeccopy PAH T.M. ButkuHoi 3a KOHCYJIBTATUBHYIO MOMOIIb B BHITIOJHEHUU OT-

JACJIBHBIX q)paFMeHTOB AUCCCPTAITMOHHOI'O UCCICAOBAHMA.

CtpykTypa u 00bEM JUCCEPTAIIUA

Huccepranus uznoxeHa Ha 182 crpanuiiax MalIMHONKMCHOTO TEKCTA U COCTOUT U3
BBEJICHUS, 0030pa JIUTEPATYyphl, ONTMCAHKUS OOBEKTOB U METOJOB MCCIe0BaHus, 3 rjiaB
COOCTBEHHBIX MCCIICIOBAHUM, TJIaBbI 3aKJIIOUCHMSI, BBIBOJIOB, MPAKTUYECKUX PEKOMEH/Ia-
L[1MH, CIIMCKA COKpPAILEHUI M CIIUCKA JIUTepaTyphl. JrccepTalilmioHHOE UCCIEI0BAHUE CO-
nepxkut 17 pucyHkoB u 43 tabnuibl. CUCOK JIUTEpaTyphl BKItOYaeT 23/ UCTOYHUKOB,

u3 HuX 177 — 3apyOexKHbIX.
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I''IABA 1. OB30P JIUTEPATYPbI

1.1. CoBpemMEHHBIE B3IJs/Abl HA NATOrEHES

XPOHMYECKOH OOCTPYKTHUBHOM 00JIE3HH JIETKUX

XpoHuyeckasi OOCTpyKTHUBHasi 0O0JIE3Hb JIETKUX B CBSI3U C IMPOKOW pacrpocTpa-
HEHHOCTBIO 3a00JI€BaHMsI, HEYKIOHHO MPOTPECCUPYIOIIUM TEYEHUEM U BO3pacTaroIien
CMEPTHOCTBIO OCTaeTCs B IEHTPE BHUMAaHUs uccienopareneid. B mupe no otuery Bcee-
MUpHOU opranuzainuu 3japaBooxpaHeHus: (BO3) okono 300 MUUIMOHOB YENOBEK CTpa-
naroT XOBJI, B OCHOBHOM B CTpaHaX C HU3KUM U CPEITHUM YpoBHEM foxoxa [81]. Pesyib-
TaThl MHOTOLIEHTPOBOTO M ayHapoaHoro uccienoBanus BOLD (Burden of Obstructive
Lung Disease) B koTopoMm y4yacTBoBanu 14 cTpaH, moka3anu HanOoJee YacTyr TUarHo-
ctuky XOBJI I u Beime cpeau iy crapiie 40 et (B 10% ciygae) [142, 186]. Pesyiib-
TaThl AMUACMHUOJIOTHYECKOT0 ucciaeaoBanus B 12 pernonax Poccuiickoit @eneparuu (1o
nporpamme GARD (Global Alliance against Chronic Respiratory Diseases), 2010 - 2011
IT.) TIOKa3aJld, YTO CPEIH JIMI] C PECIIUPATOPHBIMU CUMIITOMAaMHU PaCIpPOCTPAHEHHOCTh
XOBJI cocraBuna 21,8 %, a B oomie#t nomyssiiuu — 15,3 % [48]. CornmacHo oduiinas-
HBIM TaHHBIM MuHUCTEpCTBa 3apaBooxpanenns Poccniickon @eaepanuu cpeau NpuIrH
CMEPTHOCTHU OT HemH(peKIMOHHbBIX 3a00neBanuit XObJI 3anumMaet 4-e mecto noce 3a60-
JIeBaHUI CePICYHO-COCYIUCTOM CHCTEMBI, caxapHOro nuadeTa u TpasM [34]. muarHocTu-
pyercs B 10 % ciyuaeB

[To nanaeiM BO3 B 2019 roxy XOBJI crana TpeTheit Beayiiei MpUuIuHON CMEPTH
B0 BceM mupe [207]. CMepTHOCTB OT 3TOr0 3a00JIeBaHMs JOXOANUT O 3 MUJTHOHOB Ye-
JIOBEK B TOJI, 4TO cocTaBiisieT 4,8 % B cpykType Bcex npuuuH cmeptu [207]. Bemymei

npuunuHOM cMeptu siisiercst mporpeccupoBanre XOBJI. B 50-80 % cimydaeB maeHThI
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YMHUPAIOT OT JIETOYHO-CEPAECYHON HETOCTATOYHOCTH, XPOHUUYECKOMN JbIXaTENbHON HENO0-
CTATOYHOCTH, THOMHOW MHTOKCUKAILIUU MPU BHIPAXKEHHOW OPOHXOMHEBMOHUU U TIJIEBPH-
Tax BO Bpems oooctpenus XOBJI [49].

XOBJI co CTOMKHAM ¥ IPOTPECCUPYIOLIIUM CHUKEHUEM CKOPOCTH BO3IYIIHOTO TO-
TOKa, paCCMaTPUBAIOT KaK MaTOT€HETUUYECKH TeTeporeHHoe 3a0oneBanue. Ero pa3surtue
CBSI3BIBAIOT C BO3/ICHCTBUEM BPEIHBIX (PAaKTOPOB BHEIIHEH CPEbl U BHYTPEHHUX (PaKTo-
poB opraam3ma [111]. /loka3zaHo, 4To HauBaXHeHIIUM (pakTopoMm prcka passutus XOBbJI
sBisieTcss Kypenue [219]. B Toxke BpeMms B HEIABHHUX HCCICAOBAHHSX IOKAa3aHO, YTO
cpeau 6ombHBIX XOBJI 25% - 70% mui Hukoraa He kypuiu [60, 124, 181, 188, 206,].
PazButne XOBJI Tak e CBSA3BIBAIOT C BO3ACHCTBUEM APYrHMX HK30T€HHBIX (DAKTOpOB
pHICKa, TAKUX KaK aTMOC(EpHBIC B MPOU3BOACTBEHHBIC ad3pONOILTIOTaHTHI [166, 169, 206].
B sxonomuuecku pa3BuThix ctpaHax cpenu 6oapHbIX XOBJI B 10-20 % ciiy4yaeB mosBiie-
HUE CUMIITOMOB Y HapyllIeHHE (PYHKIIUHU BHEIIHETO JbIXaHUS BI3BAHO KOHTAKTOM C IIPO-
W3BOJICTBEHHBIMH a3pornojurtoTanTamu [53, 166].

Cpenu sunorennbix pakropos pucka XOBJI Haubonee 3HaAYMMBIMU CUUTAIOT Te-
HETUYECKYIO MPEaPacoiO)KEHHOCTh, HAPYIIIEHUE HOPMAJIbHOTO (hOpMHUPOBAHUS JIbIXa-
TEJIbHOM crcTeMbl U cTaperue [49, 68, 103, 203]. M3BecTHBIM reHeTHYECKH 00YCIIOBIICH-
HBIM 2HJIOT€HHBIM (DaKTOPOM sIBJIsIETCS 1epUUUT anbda 1- aHTUTpUicuHa. AKTUBHO U3Y-
yaeTcs poJib nonmmopdusma renoB B natoreneze XOBJI. [IpuBoasitcsi naHHbIE O CBSI3U
noyimMop¢u3Ma reHOB C HUKOTHHOBOW 3aBHUCHUMOCTHIO, PEMOCIUPOBAHUEM JIETKUX U
porpeccupoBaHreM HapyuieHu# Qynkuuu nerkux |74, 122, 203]. Ilo maeHnI0 XOTKO
E.A. c coaBT. natorenernuecku 3Ha4uMbIMU TTpH X OBJI MOTyT OBITH T€HBI, KOAUPYIOLTHE
UTOKUHBI 1 MX perentopsl [43]. KomudecTBeHHbIC WM CTPYKTYPHBIC U3MEHEHHS O€JI-
KOB, KaK pe3yJIbTaT MoJUMOp(u3Ma reHOB, MOT'YT BJIMSTh Ha BEPOSATHOCTh Pa3BUTHS, Te-
yenns u ucxonq XOBJI [21, 74].

OnHuUM 13 BaXXHBIX 3BEHBEB IMATOreHE3a SBJISICTCS OKCUIATUBHBIN cTpecc. C ycu-
JICHUEM BbIJIeJIEHUs B OPOHXO0JIETOUYHOM CUCTEME CBOOOIHBIX PAIMKAIOB, OKa3bIBAOIINX
MOBPEXKIAIOIIIEE JCHUCTBUE, CBSI3BIBAIOT HEOOPATUMBIC U3MEHEHHS JIbIXaTEeIbHBIX MYyTEH,
JIETOYHOM MapeHXUMBbI U COCYJIOB BCIIEACTBUE CHUKEHUSI aKTUBHOCTH Cyp(daKkTaHTa, Mo-

BBIIIICHUS TPOHUIIAEMOCTH AMHUTEIUs ¥ dHAoTeus [140].
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He menee BaxxHoe 3HaueHue B pa3utun XOBbBJI umeer nucbananc CUCTEMBI «ITPO-
TEWHa3bl - AHTUIIPOTEUHA3bI BCJIEACTBUE T€HETUUECKH 00YCIOBIEHHON HEOCTATOYHO-
CTU 0]-aHTUTPUIICMHA WJIH TMOBBIIIECHUS COJEPKaHUS MAaTPUUYHBIX METAJLIONPOTEHHA3,
YTO MPUBOJUT K PA3pPYyIICHUIO CTPYKTYPHBIX AJIEMEHTOB aIbBEOJI M PA3BUTHIO SM(PU3EMBbI
[34, 74].

Cy1iecTBeHHBIN MPUPOCT 3a00JIeBa€MOCTH B Bo3pacte mnocie 60 jmeT mo3Bonawim
paccMatpuBath XOBJI B pamkax 0osesneit crapenus. [lokazano, 4to y 60iabHbIX XOBJI
B OTJIMYUU OT 3[I0POBBIX JIMI] YCUJIMBAIOTCSI BO3PACTHBIE N3MEHEHHUS BCIIE/ICTBUE YKOPO-
YEHUS TEJIOMED, MPEKIECBPEMEHHOTO CTAPEHUS KIIETOK, aKTUBALIMM YHUBEPCAIBHOIO CUT-
HasbHOro MyTH PIBK/MTOR (dochatunnnuuosuton-3-kunasel (PI3K)/Mumens pamna-
munuHa y muekonutaromux (mTOR)), Hapymenus penapaunu JIHK, anoManbHbIX mat-
TepHOB MUKpOPHK, snureneTnyecknx n"3aMeHEHUN, CHUKEHUS KOJTMYECTBA aHTUBO3PACT-
HBIX MOJIEKYJ, (POPMUPOBAHUSI MUTOXOHAPUATBLHON NUCHYHKIIMHU, HApylIeHUus ayToda-
TUU, UMMYHOCCHECIICHITMM ¥ WCTOIICHHsI CTBOJIOBBIX KJIeTOK [67, 68, 153]. Vcwmienne
BO3pACTHBIX U3MeHeHu! y 00bHBIX XOBJI CBSA3BIBAIOT ¢ aKTUBAIMEH MPOIECCOB Mepe-
KHCHOTO OKUCJICHUSI 1 HEKOHTPOJUPYEMON THUIEPHPOIYKIIMEH aKTUBHBIX (POPM KHUCIIO-
pona (ADK), yTo MpUBOAUT K OCTAHOBKE KJIETOUHOTO ITUKJIA U CTAPEHUIO KIJIETOK 3a CUeT
akTuBaIuu Oenka-cynpeccopa pS3 [140, 153, 155]. Craperorime KIeTKA B OTJIUYHE OT
anmoONTOTUYECKUX KJIETOK MPOAYLUPYIOT OOIbIIEE KOIMYECTBO BOCIATUTEILHBIX OEIIKOB,
KOTOPBIE MOTYT MOPAXKATh APYTHe TKAHU U KIIETKU. AKTHUBAIIMS CTAPECIONTNX KIIETOK Oeli-
KOM p2| mpHUBOIWT K aKTMBAallMM MUTOTE€H-AKTHUBUPYEMOW NMPOTEMHKMHA3BI p38, Janus-
AKTUBUPYEMOI KUHA3bl U B MOCIEAYIONIEM K MOBBIINICHUIO CEKPELMH BOCHATUTEIbHBIX
utoknHOB |IL-61, L-1B u TNF-0, dakTopoB pocra (pakTop pocta sHIOTENHS COCYIOB,
TGF-B1), xemoxknHoB u aktuBanuu NF-kB [66]. Beuia npemiokeHa KOHICTILIHS
HEKpONTO3a, COTJacHO KOTOpOM TuOenbh KIETOK paccMaTpuBaeTcs Kkak Receptor-
interacting protein kinase 3 (RIPK 3) -3aBucHMBIi 1 HE3aBUCHUMBIH OT KacIasbl 3apo-
IpaMMHUPOBAHHBIA HEKPO3 C BbIJICTIEHUEM OOJIBIIIOTO KOJUYECTBA MTPOAYKTOB KIETOUHOTO
pacnaaa - DAMP (damage associated molecular pattern) u paseutrem BocnaauTEIbHOM
peakuuu [146, 155].
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3a nmocnenHee AECATUIETHE HAKOIIJIEHBl HEKOTOPbIE JaHHBIE O POJIU AyTOMMMYH-
HBIX npoiieccoB B natorenese XOBJI. B uccrnenoBanusax 0110 MOKa3aHO HAJIMYUE B Chl-
BOpOTKE KpoBH 00JIbHBIX XOBJI aHTUTEN K IErOYHON TKaHU, K SIUTEIUAIBHBIM KJIETKaM
OpOHXOB, SHJOTEIIUATBLHBIM KJIETKAM JIETOUHBIX apTepUi U IPYTUM KJIETOYHBIM aHTUTE-
HaM. Takke ObUTa MOKa3aHa KOPPEJSIIHS HEKOTOPHIX M3 ATUX aHTUTEN ¢ (EHOTHUIIAMU
3a00J1eBaHusl, HAIpUMEP aHTUTEN K JIETOYHOW TKaHU C 3M(PHU3EMaTO3HBIM (PEHOTUIIOM
XOBJI. Pa3BuTreM ayTOUMMYHHBIX ITPOIIECCOB UCCIEA0BATENIN OOBICHSIOT (DaKT COXpa-
HEHHUSI HEPETyJIUPYEMOT0 BOCHATUTEILHOIO Mpoliecca, KOTOPBIM MPOIOKAETCS MOCIe
npekpaineHus kypenus [60, 78, 226].

Benymiyto ponb B maroreHeze XOBJI oTBOIAT XpOHHYECKOMY BOCHAJICHHIO JIO-
KaJIbHOTO ¥ CHCTEMHOT0 XapakTepa. C XpOHWYECKUM BOCITAJICHUEM JIBIXaTCIIbHBIX ITyTeH
U JIETOYHOM TKaHW CBS3bIBAIOT CTOMKOE M HEYKJIOHHO MPOTrPECCUPYIOIIEe OrpaHUYCHUE
CKOPOCTH BO3/YIIIHOTO MOTOKA. B OTBET Ha BO3/ICMICTBUE MHTATUPYEMbIX BEIIECTB MPO-
HCXOJUT aKTUBAIUS KJIETOK CIU3UCTON 000J0YKH OpOHXOB JIUMOIMOJIUCAXapUAaMH, CO-
JIEPKAIMMUCS B CUTAPETHOM JIbIME, U ONIOCPEIOBAaHHAS aKTUBAITUS KJIETOK MPOIyKTaMU
kieTouHoro pacrnana DAMP - 6enok HMGB1 (High mobility group box 1), PHK, JTHK,
MoueBas kuciora u ap. [9, 141, 217, 219]. DAMP uepe3 akTHBaIKIO Ha STUTEIHATBHBIX
KJIETKax 1 Makpodarax maTTepH - pPaClo3HAIOIIUX PELENTOPOB UHUIIMUPYIOT BOCTIAIH-
TeJIbHBINA OTBET, O0YCIOBJICHHBIN YCUIICHHEM DKCIPECCUH TPAHCKPUIIITMOHHOTO (hakTopa
NFKkB, cekpenu MeaquaTOpOB BOCIAACHUS U KieTouHOoU auddepeniuponku - 1L-6, IL-
8, IL-1b, TNF-a, TGF-b [54, 174, 175]. B ciy4ae oTCyTCTBHsI Ha JaHHOM 3Tarle paspe-
IICHUS JTIOKAJTHHOTO BOCTIAJICHUS TPOUCXONT €T0 JaTbHEHIIee pa3BUTHE C TIPEe3CHTAITUEH
ayTOAQHTUTEHOB T-KJI€TKaM M BOBJICYCHHEM B TPOIIECC CHCTEMBI aIalITUBHOTO UMMYHH-
terta [60, 100, 106]. B mnocaenyromemM HUMMyHO(DEHOTHITHPOBAHHBIC JUMQMOIMTEHI,
nponymupyromue IFNy u Cnexktp XeMOKWHOB, TOAIEPKHUBAIOT OOHOBIEHWE TIYJa
JuM@OIMTOB U MakpOdaroB, CHOCOOHBIX 38 CUET IKCIPECCUU TKaHECTEUPUIHBIX Xe-
MokuHOBBIX perientopoB (CXCR3, CCR5, CXCRG6) murpuposarts B Jierkue [15, 16, 95,
179].
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UccnepoBarensamMu oTMedaTcst CBI3b MEXY 3 (PEKTUBHOCTHIO ITPE3EHTALIMN aHTH-
reHoB T-KJIeTKaM U TSHKECThIO (popMupyroleiicss OpoHxuaabHOM 00cTpyKunu. Ypesmep-
Has MPE3CHTAIMsI aHTUTEHOB MakpodaramMu M ACHIAPUTHBIMHU KJIETKAMH WJIH HA000pOT
HECMOCOOHOCTh PEryJsITOPHBIX T - KIETOK MOJABIIATh aKTUBAIMIO Al TUBHOTO UMMY-
HUTETAa WMEET BAXXHOE MAaTO(OU3UOJOTHUECKOE 3HAYCHHE B YTSIKEICHHH MaTOJOTHYe-
ckoro mnporecca [165, 179, 236]. C ycunennem sxcrpeccnn FOXP 3 u yBenudeHneM Ko-
andecTBa T — peryasTOpHBIX TUM(OIUTOB OTACIbHBIC HCCIIEIOBATENH CBSI3bIBAIOT YXY/I-
IICHHE BEHTWIAIIMOHHOM QyHKIK Jierkux [99, 100]. HemanoBakHy O posib B pa3BUTHH
BOCIIAJIMTEIBHOTO Tpoliecca B OpoHxax urpatoT T-Cympeccopsr (CD8"). BrisiBiieHHYy0
CBSI3b MEX/1y YBEJIMUCHUEM KonyecTBa KiieTok CD8™ u ycuiieHneM ak THBHOCTH JIOKaJTb-
HOTO BOCTIAJICHHSI pAaCCMaTPUBAIOT KaK OJWH U3 MEXaHU3MOB PEMOJICITUPOBAHUSI JTbIXa-
TEJIbHBIX ITyTeH ¥ IPOTrpecCupoBanus OpouxuanbHoi oocTpykiuu [200, 222]. T-cympec-
COpBI, BEICBOOOXK 1ast IEP(POPHUHBI ¥ TPAH3UMBI, HHAYIIUPYIOT allONTO3 KJIETOK SMUTETHS
JBIXaTeNbHBIX myTer [27, 51, 54, 61]. MccaenoBaTenn 0TMEYarOT BBIPAXKCHHBIN TeTepo-
TE€HHBII XapakTep BocnaauTeabHoro npouecca npu XOBJI, KOTopbIil MOKET MPUBECTH K
Pa3BUTHIO SM(PHU3EMBI ¢ TTAPCHXUMATO3HBIM TOPAKEHUEM WIIH XPOHUIECKOTO OPOHXHUTA
C MPEUMYIIECCTBEHHBIM TOPKEHUEM MEJIKUX JbixaTeabHbiX myTer [131]. ITaTonoruue-
ckuii npouecc npu XOBJI xapakTepusyeTcsi pa3BUTUEM CUCTEMHOTO BOCHAJIEHUS U CBSI-
3aHHBIX C HUM CUCTEMHBIX 3((HEKTOB. Y OOJIBHBIX MPOTPECCUPOBAHNE TATOJIOTUYECKOTO
mpoliecca COMPOBOKAACTCS PA3BUTHEM KOMOPOUIHBIX COCTOSTHUH - KaXeKCHH, TUCHYHK-
WU CKEJIETHBIX MBIIIIII, OCTEOTIOP0a3, CePACTHO-COCYUCTIX COOBITHIA, aHEMHH, ACTIPEC-
cuu u Jap. MexaHu3Mbl pa3BUTHS CUCTEMHOTO BOCTIAJICHUS U CUCTEMHBIX 3((HEKTOB MHO-

FOO6p33HBI N HCIOCTATOYHO U3YUYCHEI.
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1.2. Tlaro¢u3uoorus HAPpyUIeHNsl JIerOUHOi PyHKIMH

NPHU XPOHUYECKOH 00CTPYKTUBHOM 00J1€3HU JIETKHX

B naroreneze XOBJI 0CHOBHBIM 1aTOGU3UOIOTHYECKUM HAPYIIIEHUEM SIBIISICTCS
HKCIUPATOPHOE OrPaHUYEHNE BO3AYNTHOTO MOTOKA. B nmuTeparype mocTaTouyHO MIMPOKO
OCBEIIEHA POJIb JIOKAITLHOTO BOCMIAJICHHUS B pa3BUTUU OPOHXOOOCTPYKTUBHOTO CHHIPOMA
(BOC) u pemonenupoBaHr OPOHXOB. XPOHUUECKOE BOCHATICHUE OPOHXOB MPOSIBIISIETCS
TUTIEPCEKPEINEH CITM3H KIETKAMH B PE3yJIbTaTe CTUMYJIAINH UX JICHKOTPHEHAMH, TIPO-
TeMHa3aMu 1 Herponentuaamu [9, 34, 74, 219]. C sTumu nporieccaMmu CBsI3aHbl OCHOB-
Hble KInHWYeckue cumnToMbl XOBJI: kamienb, BbIACIEHHE MOKPOTHI M OJBIIIKA.
Hapymenve BeHTHISITMOHHONW (YHKIIMH JETKUX 00YCIIOBIEHO OJHOBPEMEHHBIM Pa3BHU-
THUEM TATOJIOTHUUYECKOr0 Mpo1iecca Ha YpOBHE MEJIKMX OpOHXOB U IECTPYKIIUEH JTeTOYHON
TKaHu ¢ popmupoBanuem smpuzemsl [76, 103, 202]. dis XOBJI takke XxapakTepHa JIHC-
GyHKIHS MYKOIMJIMAPHOM CUCTEMBI, pa3BUBAIOIIASICS 3a0JT0 IO TOSIBJICHUS KIIMHUYe-
ckux cumrromoB [116, 112].

PazButne ooparumoro komMnoHenTa bOC, BKIIIOUarOMIero crnasm riajako MycKy-
JaTyphl, OTEK CIWU3UCTOW OPOHXOB M THUIEPCEKPEINIO CIIU3U, 00YCIOBJICHO BIHMSHUEM
OOJIBIIOrO CIEKTPa MPOBOCHAIUTENbHBIX MeAUAaTOPOB - |L-8, dhakTop HEKpo3a omyxodu,
HeHTpodUIIbHBIC MPOTEa3bl U CBOOOAHBIC paaukansl |59, 61, 103, 127, 141]. O6meuns-
BECTHO, YTO MO/ BIUSHUEM (hJIOTOTCHHBIX (DAKTOPOB U MPOBOCTATUTEIILHBIX METUATOPOB
MIPOUCXOJIUT pa3pakeHHE OTy)KIaI0Mero HepBa. BEICBOOOKIEHUE alleTHIIXOJIMHA U aK-
TUBAIMSI MYCKapUHOBBIX XOJWHOPEILECTITOPOB HA KJIETKAX OpPOHXOB BBI3BIBAET OpOH-
XOKOHCTPHUKITUIO M THICPCEKPEIIMI0 OPOHXUATBHOW CIIM3H. Y CHIICHUE JECTPYKTHBHBIX
MIPOIIECCOB B JICTOYHOM TKAHU MPHU MPOTPECCUPOBAHUY 3a00JI€BaHUS MPUBOIUT K JOMH-
HUPOBAHHIO HEOOPATUMOTO KOMIIOHEHTa 00CTPYKTHBHOTO cuHapoMa [60, 85].

HeoaHopoIHOCTh KITMHUYECKUX TIPOSIBIICHUN, pa3IMune YPOBHS MOPaKSHUS OpOH-
XOJIETOYHON CHCTEMBI W CTENEHU TSHKECTH MATOJIOTHYECKOTO MPOIEecca OMPEeITHIn

HEO0OXOMMOCTD BbIJIEICHUS ()EHOTHUIIOB 3a00JICBAHMS.
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ITo onpenenennro MeiLan K. Han et al. (2010): "EauHCTBEHHBIH OTIMYUTEIIBHBIH
MpU3HAK 3200JIEBaHUS WM UX KOMOMHAIIMS, KOTOPBIE ONMUCHIBAIOT PA3IUUUS MEXTY Ta-
mueHTamu ¢ XOBJI, 3T0 Te KOTOpble acCOLMUPYIOTCS ¢ KIMHUYECKH 3HAYUMBIMHU HCXO-
JaMu OOJIE3HH - CUMIITOMaMH, OOOCTPEHUSMH, OTBETOM Ha Teparuio, CKOPOCThIO MPO-
rpeccupoBanus 3a0oneBanus wim cmepthio” |151, 152]. B coorBeTcTBHE ¢ 0COOEHHO-
CTSIMH KJIIMHUYECKUX TIPOSBICHUM 1 TeUeHUs 3a00JIeBaHMs MHOTO JIET Ha3a/1 ObLIH BbIJIE-
neHsl Oponxutuyeckuit penotun XOBJI npenMyIiecTBEHHO ¢ TPOYKTUBHBIM KaIllJIEM,
PEIUANBUPYIOIIUMHE PECTTUPATOPHBIMU HHPEKIUSIMH U dM(PU3EMATO3HBIN (PEHOTHIT TIpe-
UMYILIECTBEHHO C OJBIIIKON. B mocienHue roapl nepeyeHb (HEHOTHUIIOB YBEIMUYMICS.
OnuchiBaroTCs (EHOTHUIIBI C YIETOM KOoJIndecTBa 000cTpenuit 3a rox [120], maHHBIX KOM-
netoTepHoil Tomorpadpuu (KT) BeiIcOKOTO pa3pernieHuss ¥ MarHUTO-pE30HaHCHOM TOMO-
rpadun opranoB rpyaHoi kinerku [10, 91, 117, 136]. Taxke paccMaTpuBarOT PEHOTHITBI
C TCHJICPHBIMU O0COOeHHOCTIMHU TeueHus 3a0oieBanus [30, 36], mo crernenu 303uHO(U-
v [66, 161, 197]. B mocneanue roasr oopatuiau BHuManue Ha perotun XOBJI ¢ OpoH-
xuajabHON acTMoi [41]. CoryacHo JUTepaTypHbIM JaHHBIM TONbKO (enotursl XOBJI ¢
Y4€TOM YacTOThl 00OCTPEHH, C SM(PHU3EMOI U C aCTMOM MMEIOT 3HAYEHHUE B ONpe/ere-
HUU TEYCHHS TATOJOTUYECKOTO MpoIiecca, MPOTHO3a 3a00JI€BaHUs U OTBETA HA TEPATTHIO
[21, 22, 23, 134, 115]. Taxxe onucanbl Apyrue ¢penorunbl XOBJI o mokasareisiM Criu-
pomeTpuu (OBICTPO MPOTPECCUPYIOMIUM CO CTPEMUTEIBLHBIM CHUXEHUEM (DYHKIIUU JIeT-
kux) [154], mo xapakTepy HapylieHUss UMMYHHOTO cTaTyca (MMMYHOJE(MUIIUTHBIN U
ayTouMMyHHBIN) [29]. [ToHnMaHne X TepaneBTUYECKON U MPOTHOCTHICCKON 3HAUNMO-
CTH, BOCTIPOM3BOJIMMOCTH B KIIMHMYECKOW MPAKTHKE TPEOYeT MaIbHEHIIEro n3ydeHusl.
Brinenenre oTAenbHBIX (PEHOTUIIOB UMEET BaXKHOE 3HAUCHUE B pa3paboTKe mepcoHudU-
IUPOBAHHBIX MOAXO0I0B K IMAarHOCTUKE U JIeYeHUIO marueHToB ¢ XObJI.

CoryiacHO COBPEMEHHBIM MPE/ICTABIICHUSIM BaXKHBIM 3BEHOM TTaTOreHe3a QyHKIIU-
oHanbHbIX Hapymenuit XOBJI sBnsercs dopmupoBaHue JIETOUHOM TUNEPUHQISIIMN
(JIT'W). ITpuuunoi pazsutus JII'N cuntaercs HEMOJHOE OMOPOKHEHHUE AJIbBEOJI BO BPEMSI
BBIJIOXA U TIOTEPS DJIACTUUECKON TATH JIETKUX UM HEJIOCTATOYHBIM BPEMEHHON UHTEPBa
JUTSL BBIIOXA B YCJIOBUSAX BBIPAKEHHOTO CHIXKEHHS SKCITUPATOPHOTO BO3AYIITHOTO MOTOKA

¢ (hopmupBaHuEeM BO3IymIHOM joBYymKu[49, 57, 72, 164]. B cOOTBETCTBHH C IPHYUHOM
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pa3BUTHS BO3YIIHOHN JIOBYIIKHA Pa3IHYalOT CTaTHUECKY 0 U quHamudeckyro JITU [49].
Pa3zBuTuio 3Mdu3zemMbl BCIEICTBUE NECTPYKIMU albBEOJ MPEALIECTBYET CYKEHHE MpO-
CBETa M yMeHbIIIeHUe urciaa Oponxuoin [57, 72]. Jlerounast runepuHQIISIINS POSBIISETCSI
M3MEHEHHUEM JIETOYHBIX 00BeMOB — yBenuueHue oomei emkoctu Jerkux (OEJD), dyHk-
1MoHabHOU octatouHor emMkocTu (POE), octatounoro oowrema jerkux (OOJI) u cHu-
x)enue emkoctr Bioxa (Eg,) [35, 62, 72, 164]. C hopmupoBanrem JII'M cBsI3pIBaroT pas-
BUTHE AM(PU3EMATO3HOTO (peHoTHIa 3a00IeBaHus, 11 KOTOPOTO XapaKTepPHbI CHUKEH-
Hasl Macca Tena u npeoliaiaHue AbIXaTeIbHOW HEAOCTaTOYHOCTH, a TAaKXKe HeOIaronpu-
ATHBIN MPOrHO3 3a00eBanus [89, 92, 98, 129]. lna 6pouxutudeckoro penoruna XOBbJI
XapaKTepHbI CIa00 BBIpAXKEHHAsI TUIIEPUHOIALNSA, HO PE3KO BhIpayKeHA OOCTPYKIHS U
pa3BUTHE JICTOYHOM runepTeH3uu [45, 56].

3on01biM cTanaapTom nuarHoctuku XOBJI cunraercs cimpometpust. Hanuune He
MOJTHOCTHIO 0OPATUMOT0 OTPaHUYCHHSI BO3YITHOTO MTOTOKA HA BBIIOXE MOATBEPKAACTCS
camkenneM < 70% wmramekca ['eHcnepa (MOCTOPOHXOIUIATAIMOHHBIA 006beM (opcrpo-
BaHHOTO BbI0Xa 3a 1-y1o cekynay (ODB1)/bopcupoBannas )Kku3HEeHHAsSI EMKOCTD JIETKUX
(DXKEJI)). B kauecTBe 00bEKTUBHOTO KPUTEPHS COCTOSIHHS OPOHXHATBHOM MPOX0IUMO-
CTH ¥ CTENIEHU BBIPAXKEHHOCTH OpPOHXHUANTBHON 0OCTpyKIIMH BhIOpaH nokazatenr ODBI1.
B To ke Bpems mpUBOIATCS JaHHBIC, YTO Y MAIUEHTOB C OJIMHAKOBBIMH ITOKA3ATEISIMHU
O®B; M0xeT ObITh pa3Hasi CTENEHb BBIPAXKEHHOCTH dM(PHU3EMbI U U3MEHEHUsT Kalnuopa
Menkux OponxoB [38, 136, 157]. B aTom ciydae BakHOE 3HaUeHHE PHOOpETaeT TOUCK
apaMeTpoB, MO3BOJIIOMINX OLIEHUTH BHIPAKEHHOCTh BOCTIAJIEHHUSI B OpOHXaX M MPOTHO-
3UPYIOIIKX MPOTrpeccupoBaHue 3a00ICBaHMUS.

[Tatodusnonornueckne MeXaHU3MbI 3a00JE€BaHUS HEAOCTATOYHO M3y4YCHBI. 3Ha-
HUS O BOCIIAJICHUH JIBIXaTeIbHBIX MTyTEH, OKUCIUTEIHHOM CTpECCEe, ANCOATaHCe CHCTEMBI
«MPOTEUHA3BI-AaHTUIIPOTEUHA3B», KIETOYHOM CTapEHUU HE OOBSICHSIOT B MOJTHOU Mepe
KJIETOYHO-MOJIEKYJIsipHble acnekThl narorene3a XOBJI u Hemoctatounyio s¢ddexTus-
HocTh Tepanuu [49, 53, 116, 216]. AkTyanbHBIM SBISICTCS ONPEICIICHUE XapaKTepa CH-
CTEMHOTO BOCIIAJICHUS, U3yUYCHUE MEXAHU3MOB PETYJSAINA CUCTEMHOTO BOCIAJICHUS U

BBISIBJICHUE WX B3aUMOCBSI3U C HapylIeHUEM AbIxaTeabHOU PyHKIMHN Y 607bHBIX XOBJI.
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1.3. PoJb CHCTEeMHOI0 BOCHAJICHUS B MATOreHe3e

XPOHUYECKOM 00CTPYKTHUBHOM 00J1€3HH JIETKHX

Accommanuss XOBJI ¢ cucTeMHBIM BOCIAJIEHUEM SIBJISETCS OOIICNpU3HAHHBIM
dakToM. 3aMeueHO, YTO BOCTIAJICHHE TIPHOOPETACT CUCTEMHBIN XapaKTeP C YTHKEICHUEM
tedeHus: XOBJI u npuBomuT K pasBuTHIO CHUCTEMHBIX 3¢ dekToB [34]. OnHako Mexa-
HU3MBI (DOPMHUPOBAHUS CUCTEMHOT'O BOCHAICHUS M3Y4YEHBbI HeaocTaroyHo. Cuurtaercs,
YTO CHCTEMHOE BOCIaJieHuEe (OPMUPYETCS B PE3YNIBTATE CEKPEIIUU ITUTOKHHOB HMMYH-
HBIMH KJIETKaMU U aKTUBAIUU KJIETOK BPOXKJIEHHOTO UMMYHHUTETA.

JlocTaTo4HO OOJIBIIIOE KOJMYECTBO MCCIACAOBAHMMA MOCBSIICHO W3YYEHUIO POJH
IIUTOKMHOB B iMMyHomarorenese XOBJI [6, 7, 14, 59, 64, 110, 127, 160, 189, 194]. buo-
JIOTUYECKU aKTUBHBIE MEUATOPHI YYACTBYIOT B (DOPMUPOBAHUHI MECTHOTO U CHCTEMHOTO
Bocrasienus [88, 106, 109, 176], B pasButuu natodusuonorndeckux 3pdekroB BHECH-
CTEMHBIX IPOSIBJIICHUH TIPU pecriupaTopHoi natojoruu [56, 68, 79, 131]. B npoBeneHHbBIX
WCCJICIOBAHMSIX MMOKA3aHO, YTO HAPYIICHUE MPO- U MPOTHBOBOCIIATUTEIBHOTO OamaHca
IIUTOKWHOB B OPOHXOJIETOYHOW TKAHH U B CHIBOPOTKE KPOBU OTpakacT (OPMHUPOBAHUE
04YaroBOT0 M CHCTEMHOro Bocmanenus [2, 50, 61].

KiroueBsIM MeTMaTOPOM Ha BCEX CTAIUSAX BOCTIAJICHHS SIBIIETCS (DAKTOp HEKpO3a
ommyxoiu anbda (TNF-a)), koTopsiii yuacTByeT B npoiieccax npoiudepanun, muddepen-
IIUPOBKH M aronTo3a kieTok. Ero npoBocnanutenbubie 3P GEKThl CBA3aHbI C aKTUBAIIUEH
NF-kB. Uepe3s atoT TpanckpunimonHsiii ¢paktop TNF-o uHIynmupyer HeCKoIbKO Mpo-
IIECCOB: IKCIIPECCHUI0 caMoTo cebst, ycmnenne cekpermu |1L-6, IL-8, IL-18, mukmookcure-
Ha3pl-2 u jp. [7, 127, 167]. Ilo nanusiM uccnenopanmii y 00mbpHbIX XOBJI yBennueHue
koHneHTparuu TNFo jokaasHO B odare BOCIHAJIEHHUS acCOIUUPYETCS C arnoOmnT030M
THBEOJIIPHBIX KJIETOK, & BRICOKOE COJIEP)KaHNE B CUCTEMHOM KPOBOTOKE — C Pa3BUTHEM
KaxXekcuu ¥ ayTOMMMYHHBIX peakmwmii [50, 127, 137, 232]. Uccaenys poib OTACIbHBIX
uToKMHOB B maTtorenese XOBJI, oquu nccnemnosarenu paccmarpuatoT IL-6 B kauecTBe
MPEAUKTOpPA MOTEHIIMATBLHOTO MOBPEXKICHUS IMUTENNS JIETKUX C PEMOICIMPOBAHUEM

6p0HXI/IaJII>HOI‘O ACPCBa U HOTepef’I AJIACTUYHOCTH SMMUTEINAIBbHON TKAHU U CBS3bIBAS C
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HTUM €r0 CYIECTBEHHYIO 3HAUMMOCTb B PA3BUTUH M (PHU3EMbI JIETKHX U TPOTrPECCUPOBA-
HUM MaTo(GHU3HOIOTHIECKUX TporieccoB y 60bpHbIX ¢ XOBJI |39, 194, 205]. JIpyrue wuc-
CJIEI0BATENM HA OCHOBE METaHaau3a 33 UCCIeI0BaHUM YKa3bIBAIOT HA OTCYTCTBHE JTOKA-
3aTeNIbCTB O MOJIOKUTEIIbHON WM OTPUIIATENIbHON CBSI3M MEXAy KOoHIeHTpauusmu 1L-6
U TSDKECTBhIO HapylieHus QyHKuu Jierkux [225]. Ho moka3piBaroT B3aMMOCBSI3b BBICO-
koro ypoBHs IL-6, kak u TNFa, ¢ BHETeroUHbIMU TIPOSBIICHUSIME (KaXEKCHSI, aHOPEKCHS,
aTepOCKIIepO3, JIETOUHAas TUINEPTEH3UA), YTHKEISIOMUMHU TeueHue 3alosieBaHust [32,
225]. C BeicokuM ypoBHeM T GF-f B ouare BocniasieHusI CBS3BIBAIOT KAYECTBCHHBIC U3ME-
HCHHS CTPYKTYpHI Jierounoi Tkanu [199]. UnTepielikuny 4, KOTOPBIN SBISETCS TUICHO-
TPOIHBIM ITUTOKUHOM, OTBOJIST KIFOUEBYIO POJIb B PA3BUTUU AJIEPTUUECKUX PEAKIIUM.
OTOT LIUTOKHH PETYIHPYET CEKPELIMI0 UMMYHOIIO0YJINHOB uepe3 quddepeHunpoBky B-
TUM(GOIUTOB B TUIA3MaTUYECKUE KJIETKU M MepekioueHne cunre3a Ha Ig E. Uepes IL-
4/STAT6 curHaibHBIA Kackaj oH WHTHOMpyeT nuddepeHupoBky Thl-mumbonuros,
cuate3 IFN-y, TNF-a, IL-1, IL-6, IL-8, IL-12 u mUTOTOKCHYECKYIO aKTUBHOCTH T-JTMM-
¢ouuTos [1, 2, 16, 39, 201]. B pe3ynbraTe cHHUKAeTCs MPOTUBOBUPYCHAS M IPOTHBOOAK-
TepuanbHas 3ammra opranm3ma [1]. HecMOTps Ha 3HAYHMTENBHBIA TPOPHIB B 00JIACTH
U3YYEHUS! TTPOBOCHIATUTEIBHBIX U IPOTUBOBOCHAIMTENBHBIX [IUTOKMHOB MPU PA3BUTHH
XOBJI HekoTOpble M3 HUX OCTAlOTCA Majlou3y4dyeHHbIMU, Takue kak IL-17. SBnssce
MOIITHBIM PETYJATOPOM HEHUTPOGDUIIOB MPH PA3BUTHH BOCHATUTEIBHBIX PECITUPATOPHBIX
3aboneBanuit, IL-17 napsany ¢ TNF-a obnamaer nmpoduOpoTHyeckoil aKTUBHOCTBHIO U
perynupyeT (uOpo3HbIE MPOLECCHl BO BCEX CTPYKTypax OpOHXOJErOYHOM TKaHU HU
cocymo [109, 110]. B psae wuccrnenoBanuii BeisgBieHO yudactre |L-17 B pa3BuTHH
BOCIAJINTENBHBIX 3a00J1eBaHuil 1 (UOPO3HBIX M3MEHEHMI B terkux [114, 125, 143, 221].
Boicokue konuentpauuu IL-17 B KpoBH M OMONCHITHOM MaTepuayie JIETKHX ObLIN
0OHapy»KeHbI Y OOJIBHBIX C pACIPOCTPAHEHHBIM JISTOYHBIM (Grbpo3om [114].

B pa3Butuu cucremuoro BocnangeHust y 6oiabHbix XOBJI oco0Oyto ponb orBoasr T-
XENMEePHBIM JTUM(GOIUTaM, KOTOPBIE SBIISIFOTCS KOMIIOHCHTOM aJallTUBHOTO MMMYHH-
Tera. MeMOpaHa KJIETOK SKCIPECCUPYET HE TOJIBKO CBOMCTBEHHBIA BceM JTUMpoOIUTaM

T-knerounsiii penentopubiii komiuieke (TCR), Ho u kopenenTopHbie Mosekynsl CD4
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(CD4"-kneTkn), KOTOpbIE YYaCTBYIOT B pacro3HaBaHUM aHTHreHa. K OCHOBHBIM (yHK-
UM T-XenmnepHbIX JUMQOIMTOB OTHOCST PEryJSIUI0 MEXKKIETOYHOTO B3aMMO/ICH-
CTBHS IIyTEM CHHTE3a ITUTOKMHOB M OMOJIOTMYECKH aKTUBHBIX MoJiekyn [96, 165, 179,
235]. B psige paboT npoaHaIM3uPOBAHO COCTOSIHHE KJICTOYHOIO HMMYHHUTETA U OBLIO I10-
Ka3aHO pe3Koe mojaaBiieHue 3PPEeKTOpHON (PYHKIIMN KIETOYHOTO 3BEHa NMMMYHHUTETA C
nedunurom akTuBHBIX T-mumdorutos ¢ penorunmom CD3+, CD4+, CD25+, HLADR+ -
U HapylieHueMm peryiastopHoro moteHiuana (CD4/CD8 < 1) mpu Tspkensix (opmax
XOBbJI [165, 190].

N3BecTHO, 4TO B MACHTU(DUKAIIUN YY>KEPOJTHON CTPYKTYPhI U €€ YHUUTOKEHUH ITy-
TeM (harolyTo3a WIN PHJIOTCHHBIX aHTUOAKTEpUATbHBIX MENTHIOB YYaCTBYIOT KJIETKHU
BPOXKJICHHOTO UIMMYHHTETA. [Ipy OTCYTCTBHM SJIMMHHAIINY TTATOTeHA KJIETKH BPOYKICH-
HOTO MMMYHUTETA MOATOTaBINBAIOT Yy KEPOIHBIC KIETKU K B3aUMOACUCTBUIO ¢ T-uM-
doumTamMu TSI TOCIIEAYIOMIETO Pa3BUTHS aJalTHBHOTO MMMYHHOTO oTBeTa [2, 3]. B 3a-
BUCHMOCTH OT MPUPOJIBI aHTUTEHA, €r0 KOJIMYECTBA U APYTUX (haKTOPOB 3aBUCHUT IOJIS-
puzanus T-xenmnepHoro MMMYHHOTO OTBeTa. J[aHHbIE ucclieqoBaHui Tumna T-XeamnepHoro
uMMyHHOTO oTBeTa rpu XOBJI HeonHo3HauHkl. [IpuBOsATCS CBEIEHUS O TPeodIaJaHuu
y 60opHBIX XOBJI Th1 THIIa IMMYHHOTO OTBETA, /IS KOTOPOTO XapaKTEPHO YBEIHUCHHUE
koH1eHTparuu |IFN-y u akTuBHOCTH aibBeoIIpHBIX Makpodaros [67, 73, 190]. Takxke
UMEIOTCS CBEICHHS O pa3BUTUM Th2 TUIIa KMMYHHOTO OTBETa, 00YCIIOBIEHHOTO BBICO-
k1M ypoBHeM |L-4 u konmdectBom r03uH0duI0B [201]. B psine uccnenoBanuii mokazaHo
aktuBaius Thl7 uMMyHHOTO OTBETa, COMPOBOXKAAOLIAsCS BHICOKOM 3Kkcnpeccueit 1L-17
U HpUIbTpaIMen JeroyHol TKaHW HEUTPOPUIaMH, CTIOCOOHBIMU CHUXATh (DYHKIIHIO
JIETKUX ITyTeM Pa3pylIeHHs MapeHXUMBbI MPOTeOaUTHYeCKMH (epmenTamu |86, 235].

N3BecTHO, 4TO B peaiM3aiii OTBETa BPOXKICHHOTO HMMMYHHTETa Ha BO3JICHCTBHC
(bororeHHbIX (PAKTOPOB M MOBPEKACHUE SIUTEITUS B TKAHAX OPOHXOJIETOYHON CUCTEMBI
KITIOYEBYIO POJIb UTPatoT Makpodaru, oopazoBasirecs B mepupepuueckoil TKaHu U3 MO-
HOITUTOB. DTH, TaK Ha3bIBaCMbIC PE3HMJICHTHBIC Makpodaru, mMpu aKTUBAIIUA CEKPETH-
PYIOT IIMTOKUHBI, XEMOKHHBI U APYTHE MEIUATOPHI BOCIAJICHUS, KOTOPHIE B CBOIO OYe-
peab crnocoOCTBYIOT MPUBJICYEHUIO HOBBIX Makpodaros Juisl peain3anuu 3ppexropHon

¢da3pr ummyHHOTO OTBeTa [15, 28, 46, 54]. Ilpm pa3BUTHH CHUCTEMHOTO BOCIAJICHHUS
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HAOJIIOAAI0TCA U3MEHEHUS B TKAHEBOW PE3UACHTHON MOIMYJISIIIMM MOHOHYKJIEapHbIX (ha-
TOLIUTOB U BKJIaJa B HUX AU EepeHIMPOBAHHBIX [TUPKYIUPYIOIINX MOHOIIUTAPHBIX KIle-
ToK. IMeeTcst MHEHHE, UTO MTPU CUCTEMHOM BOCTIAJIEHUH 32 CUET KJIACCHUECKUX MOHOIIM-
toB (M1) nepudeprueckoit KpOBH MOMOJHASTCS MyJ PE3UACHTHBIX Makpodaros, a He-
KJIaCCHYECKMX MOHOIUTOB (M2) — myn mpoBocnanuTeNnbHBIX Makpodaros [156, 193].
[Ipenmonaraercs, 4TO CyIIECTBYET HECKOJIBKO MOCIEIOBATEIbHBIX BOJIH MOOMIHM3AINH
MOHOIIMTOB B TKaHU K MECTY BocmaneHus. Kak nokasanu 3KcriepuMeHTaIbHbIE UCCIE0-
BaHU IN VItro, mpu monasaHuy B TKaHb HA PA3HBIX 3TAlax BOCIAIUTEIHLHOTO MpoIecca
MOHOIUTHI MOABEPraroTCs JACUCTBUIO MHUKPOOKPYXKEHHsS C pa3HbIMU curHaigamu. llofg
BO3/ICIICTBHEM CUTHAJIOB HA PAaHHUX CTAJAMSIX MOHOILMTHI OJIAPU3YIOTCS KileTku B M1, Ha
no3aHux - B M2 [28, 105, 156]. B a3ToM city4ae KIIt0o4eBYIO pOjib B MOJISPHU3ALMHA MaKpO-
(daroB oTBOAAT LUTOKMHAM. Takyke BBICKA3bIBAETCS MHEHHE, YTO MOJISPU30BAHHBIE I10-
MyJSIUUA Makpo(haroB CrOCOOHBI B Pa3HBIX YCIOBUSX MEPEKITIOYATCS U3 OJHOTO (heHo-
tuna B npyroi. Hanpumep, makpodaru M2 nocne o0padotku nurangamu TLR mmam IFN-
Y MOTYT OBITh TIepenporpaMmMupoBansl B M1 [28, 42, 46]. Biusuue NJI-6 Ha Moy IsIIHEO
MOHOITUTOB, OCYIIECTBISIONINX UMMYHHOE B3amMoJeicTBue ¢ T-muMdonnuramu U ax-
TUBHO CUHTE3UPYIOUINX MPOBOCHAIUTENbHbIE HIUTOKUHBI Y 00JbHBIX XOBJI, n3y4yeHo ne-
nocrarouHo [1, 63, 85, 95].

Jpyroii y4acTHUK KJIETOYHOIO UMMYHHOTO OTBETa - HEUTPO(HIIbHBIE TPaHyJIO-
uThl. OHU SIBJISIFOTCSI KOMIIOHEHTOM BPOXKIEHHOIO MMMYHHUTETa M MYJIBTUIIOTEHTHOMN
MOMYJSAINEeH UMMYHHBIX KieToK. O6nagas 6onpmuMu GyHKIIMOHATFHBIMA BO3MOYKHO-
CTSIMH, HEUTPO(UIIbHBIE TPAHYJIOLUUTHI YYaCTBYIOT B MOJIHOIICHHOM peaiu3aluu ajan-
TUBHOTO UMMYHHUTETA IyTEM CEKpeLMH OOJIBIIOTo crieKTpa npoBocnanuTenbubix (IL-1a,
IL-1B, IL-6, 7, 9, 17A, 17F, 16, 18), npotuBoBocnanutenbhbix (IL-1RA, 4, 10, TGFp1,
TGFB2), ummynoperynstopubix muTokuHoB (IFNa, IFNy, IL-12, 23) u onocpenoBaHn-
HOT'O WJIM TIPSIMOTO BIIMSIHUS Ha T-KiaeTouyHble nomynsuuu [8, 25, 26, 27, 76]. Ceou miu-
pokue QyHKIIMOHAIBHBIE BO3MOXHOCTH HEUTPO(PUITLHBIC TPAHYIOIMUTHI pean3yroT OJia-
rojaps IMIMPOKOMY CHEKTPY MEMOPaHOCBA3aHHBIX PELENTOPOB K IUTOKMHAM, UMMY-

HOTJIOOYJIMHAM, MEMOPaHHBIM MOJIEKYJIaM JIPYTUX KIETOK U T.A. Y KIMHUYECKH 3/10PO-
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BBIX JIMII perenTopHbIM mmyTeM noj Biusiuuem ®HOa, nmuranga sTRAIL u NJI-4 unny-
LUPYETCS aronTo3 HeUTPoPHIbHBIX TpanyaonutoB [27, 31, 132]. B pesynbraTe akTHBAa-
UM HEUTPOPMIBHBIX TpaHyiIonuToB uyepe3 ITAM - Syk - CARD9 curnanmHr 3amycka-
eTcst cuHTe3 nutokuHa 1L-23, uaaymupyromiero oopasosanue Thl7-kinerok [132]. B uc-
cienoBannu M.B. HecrepoBoil mokazaHa BO3MOXKHOCTh PEMOJAEIMPOBaHUSA (PEHOTHMA
HEUTPODUIBHBIX TPAHYJIOIUTOB, OJHOMOMEHTHO JKcmpeccupyromux CD64, CD32,
CD11b u CD16 pernentopsl, KOTOpble UMEIOT (HYHKIIMOHAIBLHOE 3HAUCHUE MPHU HH(]EK-
ITMOHHO-BOCITAJIMTEIILHBIX 3a00JieBaHusaX [25, 27]. B Toxke Bpems, ocodeHHOCTH (DEeHO-
TUMa HeUTPOoPIbHBIX rpanyionuToB Mpu XOBJI Mano n3y4eHsl.

Bonbioii nHTEpEC NMpeCcTaBIsAIOT UCCIEA0OBAHNS CUTHABHBIX CUCTEM, KaK y4acT-
HUKOB CHCTEMHOTO BOCTHaJIcHHs. M3BeCcTHAa HE TOJBKO POJIb IUTOKHMHOB, HO W POJb
AIKO03aHOUIOB, (DEPMEHTOB U PELENTOPOB CUTHAIBHBIX CUCTEM B PAa3BUTUU MHOTUX
XpoHHYeckux 3aboseBannii [24, 54, 80, 94, 139, 158]. ImeroTcss HEMHOTOYHCICHHBIC
JTaHHBIC 00 yJ4acTHUW DHIOTCHHOW KaHHAOWHOUIHOW CUCTEMBI B PETYJISAIINN CUCTEMHOTO
Bocriajicaus [24, 80]. OmHako MOMBITKA YYCHBIX IPOBECTH aHAIU3 (QYHKIUH H
B3aUMOJICUCTBUN 3TUX CUTHAJIBHBIX CUCTEM B peau3allid CUCTEMHON BOCIIAIUTEIHLHON
peakiuu UMEIOT HEOAHO3HAYHBIN BHIBOJI. [103TOMY M3yueHuHe xapakTepa 1 MEXaHU3MOB
UMMYHOPETYJISIINA CHCTEMHOTO BOCTAJICHHS MPU OPOHXOJETOYHOUW IMMaTOJIOTHU WMEEeT
BAXXHOE JJIs1 TOHUMAHUSI UMMYHOIIaTOreHe3a yrsoxenenus teuenus XObJI u noucka cu-

CTEMHBIX OMOJIOTHYECKUX MOJICKYI-OMOMapKepoB.

1.4. JIunuaHbie MeAUATOPHI B PEryJsiliii CUCTEMHOT0 BOCIIAJICHUSA

B perynsmuu cucteMHOM BOCTAMTENLHON PEaKiy MPUHUMAET YIacTHE OOJIBITION
CHEKTP KJIETOK W MeAuaTopoB. [Ipy MHOTHX BOCHAIUTENBHBIX 3a00JICBAaHUSX, B TOM
yucie v ipu XOBJI, nunuaneie MeauaTopbl paCCMAaTPUBAKOTCS KAK OCHOBHBIE YHACTHUKH

WHAYKIUA U paspemenus Bocnaenus [139, 140, 158]. BoabIIMHCTBO KIETOYHBIX MPO-
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LIECCOB, B TOM YHCJIe Tpoaudepanus, anonro3, MeTadoaru3M U MUTPALIHS KIETOK KOHTPO-
JUPYETCSl CUTHAIBHBIMU JIUMTUJAMHU, K KOTOPBIM OTHOCATCS skupHbIe KuciaoTsl (JKK), 7ii-
KO3aHOU b1, POCHONHOZUTHIIBI ¥ CHUHTOTUTTUIBI.

KK 1 ux okuciaeHHbIE TPOU3BOIHBIC UTPAIOT BAXKHYIO POJIb B AKTUBHOCTH UMMYH-
HBIX KJICTOK M KJIeTOUYHOM curHamm3anus [118, 139,140, 184, 192]. VX BausHHE Ha OC-
HOBHBIC CBOMCTBA KJIETOYHONW MEMOpaHbl MMMYHHBIX KJIETOK, BKJIIOYAsl €€ TEKY4eCTh,
AIACTUYHOCTh, AKTUBHOCTD SKCIPECCUM PELENTOPOB, (PYHKIIMOHATIBHOCTh BCTPOCHHBIX
OeNKOB, TIepeady CUrHaja yepe3 JIUMUIHbIE padThl, MPUBOANUT K U3MEHEHUSM B KJIETOU-
HOII Mepejjaue CUrHaIOB U MOJAU(PUKALINY dKCTIPecCun (HU3NIECKUe U XUMUUECKUE CBOM-
CTBa KJIETOYHBIX MeMOpaH OKa3bIBAIOT CWJILHOE BJIMSHUE TaKWe MapaMmeTphbl Kak JJIMHA
IIEIH, HEYETHOE CoJIep KaHue yriiepojia, HackimenHocTh JKK [118, 128]. Spnssch nuraH-
JaMHU JJIsI PEIENTOPOB UMMYHHBIX KJIETOK, TAKUX KaK TaMMa-pelenTop, aKTUBUPYEMBIIl
nposudeparopom nepokcucom (PPARy), u penentop 120, cBsizanubii ¢ G-0enkom
(GPR120), XK oka3bpIBalOT HEIMOCPEACTBCHHOE BIUSHUC Ha aKTHBAIMIO U CHHTE3 OeiKa
[184]. BenencrBue moaudukanuu coctaa JKK miazmarndeckoit MeMOpaHbl HMMYHHBIX
KJIETOK MOYKET U3MEHSThCS CUHTE3 IUTOKUHOB. B riccnenopanuu Fan Y'Y, moka3aHo yBe-
JIMYEHUE CKOPOCTH CHHTE3a HEKOTOPBIX IUTOKKMHOB, B yacTHocTH ®HOa, NJI-6, NJIS,
WIT1B, NJI-2, 1110 u U®H- y nocne o0padboTku KyabTypbl T-KIETOK NOJUHEHACHIILIEH-
HbIMH )UpHBIMH KuciioTamu (ITHXKK) [101].

OcHOBHBIMU CyOCTpaTaMu JiJisi CHHTE3a ITPOBOCTIATUTEBHBIX U MPOPA3PEIIAFOIINX
JUTUAHBIX MeAUaTOpoB sBistoTes N-3 u n-6 [THXKK docdommmumon kIeTOUHBIX MEM-
OpaH UMMYHHOKOMIICTEHTHBIX KjaeTok [121, 139, 228, 229]. OcHOBHO# NpeACTaBUTEIb
n-6 ITHXKK - apaxumonoBas (20:4n-6) KK ucrons3yercs s CHHTE3a MPOBOCIATUTE b~
HBIX PHKO3aHOMJOB KaK MO JIMIIOKCUTEHAa3HOMY TyTH (JIEHKOTPUEH), TaK U 10 ITUKJIOOK-
CHUIreHa3HOMY MyTH (TpoMOOKcaH, nmpoctarinananH) [121]. A siiko3anenTaeHoBas (20:5n-
3) u3 myna n-3 ITHXXK sBasiercss cyOcTpaToM Npope30IbBUHOBBIX JIMITUIHBIX MEANATO-
pOB (Mape3nHOB, JUIIOKCUHOB, PE30JIBUHOB, MPOTEKTUHOB) M KJIIOUEBBIM YYaCTHUKOM
paspemenus: Bocnanenus [118]. bananc mexay n-3 u n-6 [THXK onpenenser myth Boc-
nanurenbHor peakiuu. [Ipeodnaganue n-6 ITHXK u nedurut n-3 ITHXKK moxeT crio-

cOOCTBOBATH HAapyIICHUIO Ppa3spCHICHUA BOCIIAJICHUSA, YTO CICAYCT paCCMATPUBATL KaK
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Ba)KHBII MEXaHU3M OO0OCTPEHUS M MPOTPECCUPOBAHUS PECIUPATOPHOI naTojoruu [118,
121, 228, 229].

[Tpuaumast Bo BHUMaHHE, 4TO cocTaB JKK MeMOpaHbl MUMMYHHBIX KJIETOK MOYKET
HEIMOCPE/ICTBEHHO BIMATH HA UMMYHHBIN ¥ BOCIIATUTEIBHBIA OTBETHI OOJIBIIIOE 3HAUCHUE
UMeeT M3ydeHue JunuaoMa kietok y 6ompHbix XOBJI. B HacTosmee BpemMs BHUMaHUE
UCCleIoBaTeNell COCPEOTOYCHO Ha H3Y4YeHHH (HOCHOTUNUAOB, HHIUBUAYATHHBIX
[TH)KK 1 uX OKHCIEHHBIX IPOU3BOJHBIX B IPUTPOLIUTAX, IJIA3ME U CHIBOPOTKE KPOBU
[107, 133, 228]. B itureparype umerorcs nanabie o coctaBe [THXKK B MokpoTe u KiteTkax
oponxuanbHoro snutenus [213]. B Toxe Bpemst otcyTcTByIOT Hccnegoanus KK mpo-
buns UMMYHHOKOMIIETEHTHBIX KJ1eToK mpu XOBJIL.

B nipoBoAMMBIX UCCIIEIOBAHUSX M3YUYaETCsl MPEUMYIIECTBEHHO BIMSHUE TTUIIEBBIX
omera-3 I[THXK nHa knuHHYeCKHE UCXOABI OpOHXOJIerounoi maronoruu [211, 213]. Ox-
HAKO B MOCJEAHUE TObl MOSBWIUCH €IMHUYHbBIC UCCIACAOBAHUS 110 U3YYCHUIO BIUSHUS
HachIeHHbIX KUPHBIX KuciaoT (HXKK), koTopbie Takke sSIBISIOTCS KOMIIOHEHTAMU KJie-
TOYHBIX MEMOpaH, Ha (PyHKIIMOHUPOBAaHUE MMMYHHBIX KieTok [184, 192]. HXXK umerot
BOKHOE 3HAUCHHE B peain3aiuu GyHKIUN KIETKH, BKJIFOYasi SHEPreTUYeCKuil 0OMeEH, Te-
penady CUTHAJIOB U JBYXCIONHYIO CTpYKTYypy MemOpanbl [229]. bonbmmuactBo HXK ka-
Ta0OM3UPYETCS MyTEM MUTOXOHAPUAIBHOTO OeTa-oKuciaeHus, oopa3ys anetui-KoA B
KadecTBe cyOcTpara i IUKJIa TPUKapOOHOBBIX KUCIOT. B pesynbrare okucienus: KK
obpasyercs aaeHo3uHTprudocdar (ATD), 4To YaCTO COMPOBOXKIAACTCS OKHUCIUTEIBHBIM
ctpeccoM. CyllecTBYeT npsiMasi CBA3b MexAy HapymieHueM metadommszma HXKK u nuc-
GyHKIHEH KJIETOYHBIX MUTOXOHAPUMA, YTO MPUBOJUT K HAPYIICHHIO YHEPTETUUCCKUX
IPOIIECCOB, YCHICHHUIO OKHUCIIUTEILHOTO CTpecca U pa3BUTHIO anornro3a [107].

JIro0ast moaudukanus cocraBa XK u ux metabosin3zMa u3MeHseT COCTOSTHUE TIJ1a3-
MaTHYECKONH MeMOpaHbI U €€ CBoicTBa. M3MeHeHne IMMuIoMa KJIETOK UTPAeT BAKHYIO
pOJIb B pa3BUTHU MHOTHX 3a00JIeBaHUM, IPU 3TOM 3HaUeHHEe Moaudukanuu coctara KK

MMMYHOKOMIIETEHTHBIX KJIETOK B naroreHeze XObJI n3yueHo He10cTaTouHo.
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I'JIABA 2. MATEPUAJIBI U METO/bI UCCJIEJJOBAHMUS

HccnenoBanre MpoBOAWIOCH Ha 0a3e KIMHMYECKOro MojpaszieiieHus Branuso-
crokckoro ¢unuana JIHI] ®I1]1 - HUMMBKII B pamkxax temst HUP rocynapcTeHHOrO
3aianus «MexaHu3Mbl UIMMYHOMETA0O0IUYECKON PEryNsiui CUCTEMHON BOCHAIUTEIb-
HOM peakiuu MPpU XPOHUUECKUX 3a00JI€BaHUSAX OPraHoB JbixaHus» (Ne rocperucrpanuu
01201352123). HccnenoBaHue MPOBOJMIOCH B COOTBETCTBHM C TpPeOOBaHUSIMHU
XenbCUHKCKOH AeKiiapaund BCeMupHOl MEAUIIMHCKON aCCoOManu « ITUYECKUE TIPUH-
LUIIbI IPOBEACHUS HAYYHBIX UCCIIEIOBAHUI C YYACTHEM YEJIOBEKA B KAUECTBE CyOBEKTa»
c nonpaBkamu 2013 r., npaBuiiaMu HaJIJIeXKAIIEeH KIMHUYECKON MpakTuku B PO (mpukas
Munucrepctsa 3apaBooxpanenust PO Ne 200u ot 01.04.2016). ITIpoTOKOI KTUHUYECKOTO
UCCIIEIOBaHUSI OJJOOpEH ATUYECKUM KomuTeToM BramuBoctokCkoro dumana JIHIL
OI1JI — HUMMKBJI (ITpotokon Ne 5, 18.09.2018 r.). OT kaxx10r0 nanydeHTa moayyeHo
100poBOJILHOE MHGOPMUPOBAHHOE COIJIACME Ha OOCIEIOBAHHME W JICUCHUE, JAHHBIC
aHaMHe3a U Pe3yJIbTaThl 00CIIEIOBAHNS BHOCWIMCH B pa3pab0TaHHYIO WHIUBUYAJIbHYIO
KapTy TEMaTHYECKOTro MalueHTa.

ITon mabGmromenueM Haxoauiioch 269 denoBek, B ToM uucie 237 MalMEHTOB C
XOBJI, napymenuem OponxuanbHor npoxoaumoctd |, Il u Il crenenu, crabuibHOTO
TeueHus (cpeanuit Bo3pact 55,9 + 4,2 ner). B cOOTBEeTCTBUU CO CTENEHBIO HAPYLIEHUS
OpOHXHAIBHON MPOXOAUMOCTH CHOPMHUPOBAHBI TPU TPYMIBI HAOMIOAeH . B 1-10 rpymimy
(XOBJI ) Bommu 6ompHbie XOBJI ¢ HapymieHrnemM OpoHXHAIBHON MTPOXoaAuUMOCTH | cTe-
neHu— 67 ygen., Bo 2-1o rpynmy (XOBJI 1) Bouwu 6onsHbie XOBJI ¢ HapyiieHueM OpoH-
xuanpHOU mpoxoaumocTH Il crenenn — 113 wen. u B 3-10 rpynmy (XOBJI 1) Bomun
oonpHbie XOBJI ¢ Hapymenrem OpoHxuanbHOi npoxoaumMocTH |1 ctenenn — 57 ven.

Kputepun BkIIIOYEHUS B uccieaoBaHue: BepuduimpoBanubiii quarno3 XOBJI |,

XOBJI Il u XOBJI Il crabunbHOrO TEUeHUs, OTCYTCTBUE OOOCTPEHHSI B TEUEHUU JIBYX

MECSIIEB 10 MOMeHTa 00ciIeOBaHus U OOJIEe.
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Kputepun uckiroueHus U3 uccienoBanus:. BepuuinpoBandbii nuarno3 XOBJI

IV, o6octpenne XOBJI B Teuenne mocneauux 2-x mecsies, overlap-cuaapoma XOBJI u
OpoHXHAJIbHAS acTMa, METAO0OIUIECKUN CHHIPOM, 000CTPEHUS XPOHUIECKUX 3a00JIeBa-
HUN BHYTPEHHUX OPTaHOB U OCTpbIe 3a00ieBanus, pueM npemnapatos [THXKK B Teuenue
MOCIIETHUX 3-X MECSIEB.

B rpynmy xoHTposis Bonuiu 32 yCIOBHO 370POBBIX YEIOBEKA C HOPMAJIbLHBIMH TIa-
pamerpamu GyHKUIMM BHEIIHETO JbixaHus. Kpurepusmu BKIIOYEHHS B KOHTPOJIBHYIO
TPYIITY SIBJSUIOCH OTCYTCTBHE B aHAMHe3€ (pakTa KypeHus, Tpo(ecCHOHATBHBIX BPEIHO-
CTeH, XpOHUYECKON OPOHXOJIETOYHOM MATOJIOTHH, AJJIEPTUYECKUX 3a00JI€BaHN U yKa3a-
HUW Ha HaJUYHE OCTPHIX U 00OCTPEHHE XPOHUUYECKHX BOCHAIUTEIHHBIX MPOIIECCOB 32
MecsiI] 0 MOMEeHTa o0clieioBanus U 0osee (cpeanuit Bo3pact 52,0 + 3,4 rona). ['pynma
ObLJ1a COMOCTaBUMA T10 TIOJIy M BO3pACTy € IpynnaMu HaOmroaeHus. Pesynbratel 1abopa-
TOPHBIX METOJ/IOB UCCIEA0BAHUS IPUHUMAIIUCH KaK KOHTPOJIbHBIE BEJIMYUHBI MPU YCIIO-
BHUM, UTO OHU HAXOJIMJIMCh B TIPE/iesiax OOIIEHPUHSATHIX HOPMATUBHBIX MTOKAa3aTeIIeH.

JlnarHo3 ycTaHaBIIMBAJICS HA OCHOBAaHWU J@HHBIX aHAMHE3a, KIMHUKH, aHAM-
HECTUYECKUX U (DYHKIIMOHAJIBHBIX METOJOB HCCIEIOBAaHUS, C YYETOM PEKOMEHAIINMA
nporpamMmel ['o0anpHast cTpaTerus: JUarHoCTUKa, JIeYeHUEe U MPopUIaKTHKA XPOHUYE-
ckoit ooctpykTrBHOU Oone3nu jerkux (GOLD 2018), denepanbHbIX KIMHHYECKUAX Pe-
KOMEH/IaIui M0 TMarHOCTUKE U JICUCHHUIO XPOHUYECKONU OOCTPYKTUBHOM 00JIE3HU JIETKUX
(2018 1.) [49, 111]. ComyTCTBYIOIIYIO MATOJOTHIO JUATHOCTHUPOBAIIH, UCTIOB3yst MKB—
10. 3abosieBaHus XapaKTEPHU30BAIHCH CTAOMIEHBIM TEUYCHUEM U HE POTHBOPCUYHNIIH BbI-

OpaHHBIM KPUTEPHSIM BKIFOUCHUS/MICKITIOUCHUS.

2.1. MatepuaJjibl M METOAbI UCCJIEI0BAHUSA

B kauectBe MCHHHHHCKOﬁ AOKYMCHTAIMH HWCIIOJb30BaAJIaChb HWHAWBHUAYAJIbHAs
KapTa TCMAaTHYCCKOI'O IIaTUCHTA, BKIIOYaromiasa pa3acibl aHaMHE3 3a00J1€BaHMS U JKU3HU

nalueHTa, MpoTOKoJIbl criuporpaduu, doguruieTusMorpadun, JTaHHbIE KOMITbIOTEPHOU
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TOMOI‘pa(bI/II/I BBICOKOI'O pa3pCHICHUs, KIMHUYCCKOIr0o, MMMYHOJOIHYC€CKOTIO U OMOXUMU-

YECKOI'0 UCCJICAOBAHUA CBIBOPOTKH U HCHLHOﬁ KpOBH.

2.1.1. O0meKJITHHUYECKHE METO/IbI UCCJIeI0BAHMS

OONICKIMHUYECKUE METOIbI MCCISAOBaHMUS BKIFOYAIA aHAIIN3 JKallo0, aHaMHE3a
3a00JICBaHUS U KU3HH, (DAKTOPOB pPHUCKA U YaCTOTHI 00OCTPEHUIT 3a00JICBaHNs, JTaHHBIC
busukaapHOTO 00CIe0BaHMS NanenTa. JIJisi OIleHKH 9acTOThl TA0AKOKYPEHHUS pacCyu-
ThIBAJIM UHJEKC KypeHus B enqununax [lauku/Jler = KonudectBo curaper B ieHb X Uucio
1e1/20. KIIMHu4YeCKrue CHMIITOMBI OIICHHWBAJIU C HCIOJIb30BAHHMEM BaJIUIM3UPOBAHHBIX
OTIPOCHUKOB ¥ OLIEHOYHBIX TECTOB, pekoMeH1oBaHHBIX GOLD 2018, 1 aBTOpCKO#t 6aib-
HOU CUCTEMBI.

JIJIsT OIEHKHM CTENEeHW TSHKECTH OMABIIIKA HCITOJIB30BAIM MOAU(MUIINPOBAHHBIN
OMPOCHUK BbpHTaHCKOTO METUIIMHCKOTO HccienoBareiickoro copera (Modified British
Medical Research Council questionnaire - mMMRC). KonruecTBeHHBIIH pe3ybTaT OlICHHU-

BajM B Oauiax ot 0 10 4 (tadm 1).

Ta6nuna 1 — Onpocauk MMRC 1151 KOTUYECTBEHHOM OLIEHKU OJBIIIKH

(Fletcher CM. BMJ 1960; 2: 1662)

KOJIMYECTBO OILIEHKA OJIBIIIKH

0annoB

0 6amnoB OJBIIIKa He OECIIOKOMT, 3a HCKIIOYEHHEM OdYeHb |
HHTEHCUBHOU Harpy3KH =

1 6amn OJIBIIIIKA OECIIOKOUT IpH OBICTPOIl X01p0€ MK O IhEME Ha =
HeOOJIBIIOE BO3BLIIIEHHE e

2 Gama OJIGIIIKAa TPHBOAUT K OoJee MeEIIEHHOH Xoap0e 110
CPaBHEHHIO C JPYTUMH JIOJBMH TOTO K€ BO3pacTa IIIH [

ITOABIACTCA HGOGXO)II/IMOCTL ACIaTh OCTaHOBKHU IIpH XOJIL6€
B OOBIYHOM TEMIIE 110 pOBHOﬁ IIOBEPXHOCTH

3 Gamna OJIBIINIKA 3acCTaBIsIET JelaTh OCTAaHOBKH IIPH XOAb0E Ha
pacctostHre 0koJ0 100 MEeTpoB WK Yepe3 HECKOIBKO MUHYT D

II0 POBHOI1 MOBEPXHOCTH

4 6amna OJIbIINIKA JIeTaeT HEBO3MOXHBIM BBIXOJ H3 JIOMa HIIH D
TOSIBJISIETCS TIPU OJICBAHUH U Pa3IeBaHIH
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JIns OLICHKM BBIPAKEHHOCTH CHMIITOMOB UCIOJIb30BaK oueHounbii COPD
Assessment Test (CAT), npennasHadeHHbIH 1151 u3Mepenus BimsHus XObBJI Ha %u3Hb

genroBeka (Tabi. 2).

Tabmuna 2 - Onenounsiii rect CAT
Reference: Jones et al. ERJ 2009; 34(3); 648-54

A Hukorza He Kaluisgio 0|1 12 5 | S mocToSSHHO KallJIdIo

Y MeHs B JIETKUX HET 012 5 | Mou nerkue HaroJIHEHBI

MOKPOTBI MOKPOTOI1

Y MeHs COBCEM HET 011 |2 5 | ¥V MeHA 04eHb CHIILHOE

OIIYIIIEHHS CAABIEHUA B OIYIIIEHHE CIABJIEHUA B

TPYIHOI KJIE€TKE TPYAHOU KIIETKE

Korpa s nay B ropy uinn 012 5 | Korma s uay B ropy win

IIOJHUMAIOCh Ha OOUH IIOJHIMAIOCh Ha OJHH

JIECTHUYHBIN [IPOJIET, Y JIECTHUYHBIN IIPOJIET,

MEHS HET OJBIIIKU BO3HUKAET CIUIbHAS
OJIBIIIIKA

Mos moBceueBHAA 01112 5 | Mos moBceHeBHAA

JIEATENBHOCTE B IIpEienax JIEATEIIbHOCTH B IIpeJelax

JIoMa He OrpaHH4YeHa JIOMa O4YEHb OTpaHUYEHA

HecmoTtpst Ha moe 0|12 5 | I3—3a Moero 3a001eBaHuA

3a00JIeBaHUE JETKHUX, 5 JIETKUX 5l COBCEM HE

YYBCTBYIO ce0s YBEPEHHO, YYBCTBYIO ce0s YBEpEHHO,

BBIXOJISI U3 JIOMA BBIXOJ/IS U3 JJOMa

4 crutro 04eHb XOpOoIo 011 |2 5 | U3—3a 3aboneBanus s
CILTIO IUIOXO

Y MEHS MHOT'O SHEpPTUu 0|12 5 | ¥ MeHd coBceM HET
SHEPruu

PesynbTaThl onienuBanu B 60aymiax B quamnazone ot 0 mo 40. BeipaxkeHHOCTh CUMII-

TOMOB CUMTAJI BBICOKOH mpu 10 Oamtax u 6osee (Tadim. 3).
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Ta6muna 3 - Ouenka pe3ynabraroB Tecta CAT

KOJIMIECTBO OLICHKA BIHAHHS 3a00JIeBaHNs Ha KAa4€CTBO JKU3HHU MalMeHTa
OamnoB

0—10 O6anoB He3HaunTelabHoe BiuaHue XObBJI Ha >xu3HL manueHTa

11-20 6amnoB yMepeHHoe BiaugHue X ObJI Ha K1U3Hb namnueHTa

21-30 GamioB cuiabpHoe BiHsAHue XObJI Ha XU3HB manueHTa

31-40 Gamnos gepe3BbldaiiHo criibHOe BiusaHue XObJI Ha )XU3HP aleHTa

J1J1s oTIpeie/ICHHS CTETICHH BBIPAKCHHOCTH KAIIUTS ¥ OTICIICHHSI MOKPOTBI MCIIOJTh-
30Banu OamutbHyI0 mKany: 0 — OTCyTCTBHE Mpu3HAKa, 1 — Jierkas BBIPAKCHHOCTh TPH-
3HaKa, 2 — YMEPCHHAsI BRIPAKCHHOCTh NMPU3HAKA, 3 — MAKCHMAaJIbHAS BBIPAKEHHOCThH TIPH-
3HaKa.

OO6cnenoBaHre MAIMCHTOB BKIIFOYAIO KIMHUYECKUI aHaIn3 KPOBH C IMOJACUYETOM
aevikorutapHon Gopmysisl (ammapatr « ABACUS JUNIORy (®pannust)), oOmmImii aHaIu3

MouH («Clinitecy, Benukobputanus).

2.1.2. DyHKIIHOHAIbHBIE METOAbI HCCJIEIOBAHUSA

Cocrosinue pyHkiuu BHemHero Asixanus (PBJ]) ouenrBaiy no 1aHHbIM NHKGII0-
YMETPHUH, COUPOMETPUHN U OoauruieTusmMorpapuu. Jjisi OLIEHKH CYyTOYHOTO M3MEHEHUs
MaKCUMaJIbHOW 00bEMHON CKOPOCTH BbIIOXa (JI/MUH) MCIOIB30BAIM WHIUBUTYTbHBIN
nopratuBHbINA MUK(IoymMeTp Mini-Wright (pupmsr Clement Clark Int., Aurnust). ITpoBo-
T CITUPOMETPHIO U OoauruieTu3morpaduto (ammapat Master Screen Body (Care Fu-
sion, I'epmanus)). CUpOMETPHIO TIPOBOJIMIM B COOTBETCTBUH C MPOTOKOJIOM EBporneii-
CKOTO pecnupaTopHoro oodmectsa «CrangapTuzanus JEroYHbIX (PYHKIMOHAIbHBIX Te-
ctoB» |113]; denepanbHbBIMK KIMHHYECKUMHU PEKOMEHIAIMSIMHU 10 UCIIOJIh30BAHUIO M-
Tona ciupomerpun [48]. MccnenoBanue npoBOIMIIOCH B YTPEHHUE Yachl HATOIAK HITA
yepe3 2 gaca nociie eapl. Onpenensuim Ku3HeHHy0 eMkocTh Jerkux (JKEJI), dhopcupo-
BaHHYIO XU3HEHHYIO eMKocTh jerkux (PXKEJI), oobem popcupoBannoro Beigoxa 3a 1
cekyHay (O®B1), nukoByto ckopocth Bbiioxa (IICB), pe3epBHBIil 00beM BbIIOXA, EM-

KOCTh BJIOXa M paccueTHbie mokazarenu - uHaekc Tudhdro (ODPBI1/XKEJ), unmexc
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I'encaepa (ODB1/DIKEI). [lomkHbIe 3HAaYEHHS PACCUNTBHIBAIA B COOTBETCTBUH C PEKO-
mennarsamu GLI 2012 (Global Lung function Initiative, ERS Global Lung, 2012). O6-
paTUMOCTh OPOHXHUATBLHON OOCTPYKIIMU OICHWBAIHM C IMOMOIIBIO OPOHXOIUIISTAIIMOH-

HOTO TECTa C MCIONb30BaHUEM [3,~aroHMCTa KOpPOTKOro aeiicrsus (canpOyramon 400

MKT). Pesynbrar oreHuBamy yepe3 15 MuH. Berauciisuia oTHOIICHHE a0COIFOTHOTO MPH-

pocra nokasarenst O®B, k ucxoxnomy no gopmyine A OPB, (%) = ((ODPB, aunar., mi
— O®B, ucx., m)/OPB, ucx., mi) x 100 %. B cayuae npupocra OPB; > 200 Mt u 12 %

OT MCXOJ/IHOTO Pe3yJIbTaT CUUTAIIH MOJOKHUTEIBHBIM [48].

Cratudeckue JerogHple 00beMbl U EMKOCTH JIETKUX OLEHUBAIM METOAOM OO/u-
wietn3morpadun [35, 62, 93, 177]. Onpenensuii OPOHXHALHOE CONPOTUBJICHHE Ha
Ba0xe (Rin) v Ha BiioXxe (Rex), 0011yto émkocTs Jierkux (OEJT), yHKIMOHANBHYO OCTa-
TOUHYIO0 EMKOCTB JieTkuX (POE), koTopas xapakTepu3yeTcs: Kak BHyTPUTPYIHOH 00beM
rasa M BKJIIOYaeT B ceOs BEHTWIMpPYEMbIE U IUIOXO BEHTUIMpPyeMble 00beMbl. Takxke
omnpeaensu octatouHblil 00beM sierkux (OOJI) u ero 10110 B CTPYKTYpE 00IIei eMKOCTH
aerkux (OOJI/OEJI). Ananu3 1ero4Hsix 00beMOB IPOBOIUIICS C UCTIOIb30BAHUEM JOJIK-
HBIX 3HAYEHUMN, KOTOPBIE PACCUUTHIBAIOTCS MO (hopmyiaM, npeaiokeHHbiMu ERS n ATS
(2005) u pe3ynbTaThl BRIpAXKAOTCS B MPOILIEHTaX OT JOJDKHOTO 3HaueHus [113, 170, 177,
223]. I1pu orieHKe pe3yIbTaTOB UCIOJIL30BAIN TOKA3aTEIM HOPMBI U TPajallii OTKJIOHE-
HUI 00BEMOB U €MKOCTEH JIETKKX OT HOPMBI, ipeuioskenHbie Kamenesoit M.1O. [17, 18].
[Tpu Hanmuuu oOCTpyKUMH AbixaTenbHbIX MyTel n yBenuuenuss ®OE, OOJI u ero gonu
B OEJI B coueTannu ¢ MOBBIILIEHHBIM WM HOPMAJIbHBIM IOKa3aTelleM OpOHXHaJIbHOTO
COIPOTHBIICHUS HA BBIIOXE TUATHOCTUPOBAIN THIEPUHGIISAINIO U peodaananue dsMQpu-
3eMaTo3HOTO (heHOTHNA 3a00seBanus [47]. [Ipu HamMYrKu OOCTPYKIIMU IBIXATEIbHBIX ITy-
Tel U yBeJIWYeHHs] OPOHXUAIBHOIO CONPOTHUBIICHUS HA BBIIOXE HA (JOHE HOPMAIBHBIX
ToKa3aTeNel JeTOYHbIX eMKOCTEH 1 00beMOB AMArHOCTUPOBAIIM MTpeodIajaHue y Talu-
eHTa OpOHXUTUYECKOTO (PeHOTHIIA.

[TarueHTamM MPOBOAMIM PEHTTEHOJOTHYECKOE MCCIEAOBaHUE OPTraHOB IPYIHOM
KJIeTkH (peHtren-ammnapat «PYM-20» (Poccus), komnbrotepusiii Tomorpad «HITACHI
SCENARIA» (Snonus)) u snekrpokapauorpaduueckoe uccienopanue (ammapar «9K

4T-02»).
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2.1.3. JIabopaTopHbIe METOABI HCCIETOBAHMS

2.1.3.1. UMMyHoOJIOTHYECKHE METOAbI HCCJIe0BAHUSA

VY MmanueHToB ONpeAesiiii CoAep>KaHrue B CHIBOPOTKE KPOBHU UTOKKUHOB IL-4, IL-
6, IL-10, IL-17A, IFN-y, TNF-a. Mcnoas30Baiu MeTo MPOTOYHON IIUTOMETPUHU, MPUH-
LU MYJbTUIUIEKCHOTO KoaudecTBeHHOro aHanuza (muromerp «BD FACS Canto II»
(rect-cuctema «Cytometric Bead Array — Human Th1/Th2/Th17 Kity», BD, CIIIA)). ITo-
Jy4eHHbIe pe3ynbTarbl oOpabateiBanu B nporpamme «FCAP 3.0» (BD, CIIA). Jus
onpenenenus yposus IL-21 u TGF-B1 ucnonp3zoBanu Meton UMMYyHO(DEPMEHTHOTO aHa-
mu3a (tecT-Habopbl «Human IL-21 DuoSet ELISA» u «Human TGF-beta 1 DuoSet
ELISA», «R&D Systemsy», CIIIA). pe3yabTaTbl KOTOPOTO YYUTHIBAJIN C IOMOIIBIO CIIEK-
tpodoromerpa «PowerWavey (BioTek, CIIIA) na nnune BoaHbl 540 M. [lomydennbie
BEJIMYMHBI BbIpAKAIIU B HF/MJI

VY nmamuentoB ¢ XObBJI BapuanTel T-XenmepHOro 0TBETa NUMMYHHOM CHCTEMBI BbI-
JIeJSUTM HA OCHOBAHWHW aHAJIM3a YPOBHEH IIUTOKUHOB, SIBISIOMIUXCSA UHAYKTOpaMu aud-
dbepenunpoBku Thl u Thl7 cyOnonynsuuii mumdonmtoB. s onpenenenus tumna T-
XEJIMEPHOr0 MMMYHHOT'O OTBETA MOJIb30BAINCHh HHAECKCOM OajlaHCca IUTOKMHOB, KOTOPBIT
XapaKTepU3yeT MPEBATUPYIONIYI0 HaMpaBIeHHOCTh mojsipu3anuu Th-0 nmumdonuTos:
INF-y/IL-17A (Th 1/Th 17 myTt *MMYHHOTO OTBETA).

[IpoBouu aHaNM3 KIETOK, HKCIPECCUPYIOMMUX MeMOpaHHbIA perentop k IL-6:
kosmdectBo  T-xemmepo  (CD47CD126%);  mupkymupyronmx — T-IMMQONUTOB
(CD3"CD126%); monorutoB (Monorutel CD147CD126" i mon CD14°CD126%) u
HEHTpODUIbHBIX TpaHyonuTOB (rpanynouutsl CD126 uau gran CD126%). B kauecTBe
MapKHPYIOIIUX areHToB ucnoib3oBam CD45" (APC-H7), CD3" (FITC), CD4" (PE-
Cy7), CD126"(APC). YpoBeHb SKCIPECCHH TIOBEPXHOCTHBIX MApKEPOB U3MEPSIIIU Ha I~
tometpe («BD FACS Cantolly», pearentst pupmsr BD (CIIA)). st oOpabaTku pe3yiib-
TaToB ucnoyb3oBau nmporpammy «FACS Divay (pupma «BDy, CIIIA). KonnuectBo Kiie-

TOK, SKCIIPECCUPYIOUIUX PELENTOPbI, BbIpAXkKalu B MPOIICHTAX.
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2.1.3.2. BuoxuMun4yecKkue MeToabl HCCJIEI0BAHUSA

Xpomamoepaguueckoe ucciredoganue aunudos. O06pas3ipl KPOBU cOOUpaIN B MPOOUPKU

Vacutainer ¢ 9/[TA. JlelikouuTsl nepudeprudeckoil KpOBU BBIICISUIA TPAAUEHTOM (PH-
KoJuI-Beporpadus. [TyreM nusnca KIeToK B cpefie BelaeneHus (caxaposa 0,75M + BJITA
5*10-5M + BCA 0,5% + docdatnsriii 6ydep 0,01 M) nomydanu MeMOpaHbI ICHKOITUTOR.
DKCTpaKkIUIo JUIMHIOB U3 MEeMOpaH JICHKOIMTOB mpoBoawim o meroay Bligh, Dyer
(1959). Ucnonb3oBanu cuctemy pactBoputesnei xiopodopm-Merano, 1:2 (06/006), 3a-
TeM no0aBisuH xsopodopm-meranoi (1:1 06/06) u 0,9 % pacTBop XJopuaa HATPUS 10
MOJIHOTO pazjaenienus da3. Boigensum munuanyio dasy, U3 KOTOPOU Mmoydaid METUII0-
BoIe 3upbl KK mo meroay Carreau, Duback (1978). Jlinst 3Toro 100aBIIsiiu K TUIHATHOMY
obpasiy 1% pactBop Na B Meranosie. KucipiM Metanoiu3om B mipucytctBuu 5% HCI B
METaHOJIE U MIpU HarpeBaHuu B TeueHuu 15 muH nipu S0°C mpoBOIUIN METHIUPOBAHUE
KK. ITpoBoauaN 3KCTPAKIIMIO METHIIOBBIX 3()MPOB F€KCAHOM M OUYMIIAIN MUKPOTOHKO-
cioifHOM XpoMartorpadueii B 6enzose. [lepepacTBopeHHbIE B TeKCaHE METUIIOBBIE (DUPHI
KK ananmzupoBaiu Ha ra30kukocTHOM xpomarorpade Shimadzu GC-2010 (Snonust)
C TJIaMEHHO-MOHU3AIMOHHBIM JETEKTOPOM, KamUIIpHOU KoJioHKOM (0,25 MM x 30 M) ¢
npuBuTOil dazort Supelcowax 10. Temneparypa kononku 210°C, Temneparypa AeTeK-
Topa 250°C. B kauecTBe raza-HocuTels ucnonb3oBaics reaui. KK naentugunuposanu
110 OTHOCUTEIHLHBIM BpEMEHAM Y/IeP)KHBAHUS M 3HAUYCHUSIM YKBUBAICHTHOM JIJTUHBI TICTTH.
PesynbpTaThl BeIpaxkanu B mporieHTax oT odiiero konudectna KK.

Hccredosanue 31xo3anoudos 6 kposu. B cbIBOPOTKE KPOBU ONPEAEISUIN KOJINYE-

CTBO CTaOMIIBHBIX META0O0JIUTOB dHKO3aHOUI0B — TpoMbokcaHa B2 (TXB2) u neitkoTpu-
era B4 (JITB4). TXB2 u JITB4 Boiaensui ¢ momortipio Muaukononok (Minicolumns for
Sample Preparation, CIIIA), KOJIMYECTBO ONPEACISIIA KIMMYHO()EPMEHTHBIM METOJIOM
(rect-cuctema Biotrak EIA system («Amersham Biosciences», Benukoopuranus)). 13-
MEpEeHHE TPOBOINIIH B TUIOCKOIOHHBIX 96-TyHOUHBIX TUTAHIIIETaX Ha CIIeKTpo(oToMeTpe
(«Biotek Power Wavey, CIIIA).

Hccnedosanue 2HO00OKAHHAOUHOUOHDLX peuenmopos Ha KiemkKkdx Kpoe6u. HHH

OLICHKHA SKCIIPECCUHU KaHHa6I/IHOI/I,Z[HBIX peuenTopOBZ—ro THUIIa HA MOHOHYKJICAPHBIX JIeu-

xoruTax (MJI) ncnonms3oBanu cooTBeTcTByOmuUe antutena (Santa Cruz Biotechnology,
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CHIA). Pe3ynbTaThl aHAIM3UPOBAINA METOJOM MTPOTOYHON MUTOMIFOOPOMETPUH (IIUTO-
metp «FACSCalibur» (Becton Dickinson, CIIIA)). Ha ocHoBe KOMOMHAIIMK TIPSIMOTO M
OOKOBOTO CBETOpPACCESIHUS. pa3Mepa KJIETOK YCTaHABIMBAIM T'e€UT (OKHO) MOMYJISIUN

KJIeTOK. Pe3ynprarsl yuntsiBanu nmytem nojacdera 10 000 kieTok B reure.

2.2. KiinHu4ecKasi XapaKTepUCTHKA 00C/1eJ0BAHHOI0 KOHTHHI€HTAa

KimHuKo-(pyHKIIMOHANBHBIE TTapaMeTpbl 00CIIEIOBAHHBIX JIMI MPEACTaBICHBI B
Tabnuiie 4.

VY manuentoB ¢ XOBJI | (1-1 rpymma) (cpemnee 3HaueHue ODBI1 88,16%;
ODB1/DXEJI 64,93%) 3aboneBanne AMarHOCTUPOBAHO MeHee 3-X JieT Hazal. B 82 %
CJIy4aeB MalMEeHThl YKa3bIBAIM Ha (hakT KypeHHs B HacTosiee Bpems u 18 % Kypuiu B
npouuioM. MHAeKe KypeHus cpen KypsIuX cocTaBuiI B cpeqHeM 16,3 nmauku/ner. Ila-
UEHTHl MPEUMYILECTBEHHO OTMEYalu OJBIIIKY MPU CHIBHOM (PU3MUYECKOIl Harpyske.
Oppiky mpu ObICTpOM X0ap0€ oT™Meuanu 29 % nanueHToB.

Pesynbrarel CAT-TecTa CBUAECTEILCTBOBAIIM, YTO MAIMEHTHI 1-H TpyImbl OTMe-
YaJii He3HAYUTEJIbHOE BIMSHUE 00JE3HU HA KaueCTBO UX JKU3HU. 10 JTaHHBIM KOMIIbIO-
TepHoil Tomorpaduu Beicokoro paspewenusi (KTBP) B 88% ciyuaeB onpenensiiach 3kc-
NUpaTOpHas BO3YLIHAs JIOBYIIKA, B 67% cilydaeB — MPU3HAKU MOpPAKEHUSI OPOHXOB
(pacummpenue, aedopMalusi CETMEHTAPHBIX, CYOCErMEHTApHBIX OPOHXOB; YTOJIIECHUE
CTEHOK OpoHXOB), B 40% cilyyaeB — e IMHUYHbBIC YUYaCTKH 3M(PU3EMbI PA3IMYHBIX THUIIOB.
O6octpenue 3adoneanus 1 pa3 B rox ormevanu 40% marreHToB.

Cpenu 0onbHBIX 76% nMenu 1 uinu 2 conyTcTByOMMX 3a001eBanus. [ uneproHu-
yeckas 6ome3nb |-l craguu B anamuese 6nu1a y 48 %, ractpos3odareanbHas pedIrrokc-
Has 0oJie3Hb - 21%, crabunpHas Crenokapaus Hanpsokenus |-11 OK - 22% 6oabHBIX.

VY mamuenToB ¢ XOBJI Il (2-s1 rpynmna) (cpeanee 3Hauenue ODPBI1 65,44%;

ODB1/DXKEJI 57,53%) naBHOCTH 3a00JieBaHMs COCTaBMIIa OT 4 70 6 JIeT.
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Ta6nuna 4 — Knuauko-QyHKIIMOHAIbHAS XapaKTEPUCTHKA 00CIeIOBAHHBIX MAIIUEHTOB

MIUISTAIMOHHBIH, % OT
JIOJDKHOTO

IlokazaTenn KoHrponsHas ITamenTs! XOBJI, n= 237
TpyTiia XOBJI1, XOBJI I, XOBJIIII,
n=32 n= 67 n=113 n=57

Bo3pact, roast 52,034 539 +37 56,5+4.,5 57,5+ 4.8
My»¥4UHBI/KeHITHHEI, 24/8 45/22 75/38 47/10
yen.
CraTyc KypeHIs, Uel:
Kypsime/OpBOIIE 0/0 55/12 54/59 14/ 43
Kypsinme
Hunexkc KypeHus: 0
nauek/metT 16,33 £3.13 29.7+6,21 32.5+5,77
JlaBHOCTE 3a00NneBaHNS, 0 2,26 £ 0,38 5,16 £ 0,78 6,28 £ 0,96
TOJIBI
ODB, IoCcTOPOHXO- 103,84 + 2,30 88,16 £ 1.46%* 65,44 + 1,70%* 45,80+ 0,73%%
OIISTaIlHOHHBIL, % OT
JIOJDKHOTO
@XKEJI oCcTOPOHXO- 100,17 £ 2,12 116,28 +£ 2,32 94,74 + 2, 17*%* 77,22+ 197%*

OOB/DKEIT TI0CT- 83.01 £ 1,80 64,93 £ 1,34 57,53 +£2,14 43,52 £ 2,76
OpOHXOMIIATAIHOHHBII,

% OT JOJIKHOTO

cO B BBIIBIXaEMOM 1.04 £0,02 1,38 £0,38 1,09 £0,22 0.96 £ 0,34
Bo3ayxe (CO Hb), %

mMRC-TecT, 0aIBI 0 0,29+0,11 0.88 +0,09 1,54 £ 0,16
CAT-TecT, DaIITEI 0 7,41 £0.31 15,65 £0,28 29.45 + 0,43
KonmuecTBo o00CTpeHMIl

B TeueHHe roja 0 040,16 1,35+0,09 2,36 £0,15
Konnuectro

COIYTCTBYROIIHX 0 1.8+ 0,36 2.23+0,15 3,27+0,19
3a00meBaHMII Ha OJHOTO

TaIenTa

KTBP npuzHakn XOBJI

a0c. 9HClI0/% OT UHClIa B

TpYIIe:

- TIpHU3HAKH TOpaKeHHd

OpOHXOB - 49 /672 78 /69,0 46/81.4
- 3KCIIHPaTOpHAas

BO3JIYIIIHASA JTOBYIIIKA; 59/ 88.1 113/ 100 577100

- HauHuHe eJHHHYHBIX -

YYJaCTKOB AM(H3EMBI

Pa3JIHUHBIX THIIOB; 27/403 76 /672 41/71.9
- HaIH4He 30H 00BEMOB

JIETKHX C TIOHIDKEHHOI -

IUIOTHOCTEIO; 7/104 19/16.8 16/27.4
- «MO3aHIHOCTE» -

JIETOYHOIT TKaHIL; 15/224 47 /41,6 31/54,5

- CHMITOM «JepeBa B - -

IOYKAX» - - 9/8.,0 10/18.4
-HanH4ne OpOHX0YKTa30B - 19/16.8 26/45,5

IIpumedanune: CTaTHCTHYSCKAd 3HAYMMOCTD Pa3INIHil B CPaBHEHHUH ¢ TPYIIION KOHTpoas: ** - p<0,01,

ok - p<0,001; craTHcTHYeCKas 3HAUUMOCTD pa3IHdIUil Me;KIy TPYIIIaMHU HaIllHeHTOB ¢ Pa3HbIMU

cteneHsMu Tskectu XOBJL: # - p<0,05, ## - p<0,01, ### - p<0,001, (t-kpurepuit CTbIOJIeHTa).
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N3 nux 47,7% nun ykassiBasid Ha (hakT KypeHHUsl B HacTosiee Bpems u 52,3 % —
Ha KypeHue B npouuiom (tadi. 4). MHaekc kypeHust COCTaBUI B cpeiHeM 29,7 nmayku/ner.
Oppimky pu OBICTPOH XOK0€ WIIH TIPU TIOTEEME B TOPKY oTMedann 88% OONbHBIX.

PesynbraTel CAT-Tecta cBUAECTENBCTBOBANIU, YTO MAMEHTHI 2-i rpynmnsl (XOBJI
I1) orMeuanu ymepeHHoe BiusiHUE 0OJIE3HU Ha KA4eCTBO UX )KHU3HH, 000CTpeHue 3a0071e-
BaHus ObuM 1-2 pa3za B roA. Ilo nanueiMm KTBP B 100 % ciydaeB onpenensiiach 3KCIu-
paTopHas BO3/yIlIHas JIOBYIIKA, B 60% ciiydaeB — MPU3HAKU MOPaKEHUsSI OpOHXOB, B 67
% cilydaeB — €IMHUYHbIE YYaCTKU 3M(U3EMbI Pa3IUYHbIX TUIIOB, B 41 % - mopaxeHue
oponxuon. Y 80% maireHToB B aHaMHe3€ ObLTU 2 WU 3 COMYTCTBYIOMIUX 3a00JIEBaHMUS.
B 34% ciydaeB BcTpevanach runepronudeckas 60omnesns |l craguu, B 26% - ractposso-
dareanbHas pedirokcHas 0051€3Hb, B 24% - cTabwibHas cTeHoKapaus Hamnpsbkenus 1-11
@K, B 18% - HemoctarouHocTh BuTamMuHa D, B 14% - arepockiepo3 OpaxuoiiepaibHbIX
cocyioB, B 11% - caxapublii quadeT u B 8% - HEJOCTATOUHOCTh MUTAHUS.

Y mnammentoB ¢ XOBJI Il (3-a1 rpynma) (cpemnee 3Hauenne ODBI1 45,80%;
O®B1/DXKEJI 43,54%) 3aboneBaHre TUArHOCTUPOBAHO 6 JieT Ha3am U Oonee. M3 Hux
24,5 % cny4aeB yka3bIBaJId Ha pakT KypeHHUs B HacTosllee Bpems u 75,4 % — Ha KypeHue
B npornuioM. MHaekc kypenust coctaBui B cpeanemM 32,5 mauku/net. [lonoBuHa nanueH-
TOB OTM€Yaja OJBIIIKY MPH X0b0€ MO0 POBHOMY MECTY B MIPUBBIYHOM JIJIsi Ce0sl TEMIIE,
BTOpasi MOJOBUHA - OJIBIIIKY MPU OBICTPO X0/b0E.

[TatiuenTs 3-¥ TpyNIbl OTMEUYATN YMEPEHHOE BIMSHHUE OOJIE3HH HAa KauyeCTBO MX
#u3HU 10 pesynbratam CAT-Tecta, HO Oosiee BBIPAXKEHHOE, YEM Yy TMALMEHTOB 2-U
rpynmnsl. O6ocTpenus 3a00aeBaHus y NAllMeHTOB 3-i rpynnsl Obtu 2-3 pasa B rof. Ilo
nanabiM KTBP B 100 % ciyuaeB onpeensiiach SKCIUpaTOpHasi BO3AyIIHAs JIOBYIIKA, B
81 % ciydaeB — puU3HAKKU OpaKEHUSI OpoHXOB, B 71,9 % cinydaeB — e IMHUYHBIC YUYaCTKH
aM(pU3EMBI PA3IUIHBIX TUTIOB, B 54 % - mopakeHue OpoHxuoil. B 3Toii rpymnme Ha 0THOTO
nalyeHTa NPUXoAWIOCh 3 Uin 4 conyTcTBYyIOMMX 3a001eBanus. ComyTCTBYIOIIAs MaTo-
Jorusi OblJIa MpeJCTaBIeHa MTPEUMYIIIECTBEHHO TUIEPTOHUYECKO# Oose3nbto Il cragum
(35 %), racrpoazodarecanpHoii pedirrokcHOM 6oe3HBI0 (28%), cTaOMIBLHON CTEHOKAp-

nueit Hanpspxerus |-11 @K (26%), arepockiepozom OpaxuonedanbHbix cocynos (17%).
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Henocratounocts Buramuna D (16%), caxapusiii quadet (14%), HETOCTaTOYHOCTD ITH-

tauus (13%) u ocreonopos 1-2 creneuu (9%).

2.3. Metoabl nHGOPMALMOHHO-AHAJTUTHYECKOI 00padoTKH MaTepuaJia

Cratuctuueckyio o0paboTKy pe3yabTaTOB UCCIIEIOBAHUS MPOBOIMIIN C IIOMOIIBIO
HaKeTa CTaTUCTUYIECKUX mporpamm «Statistica 6.1». HopmanbHOCTb SMIMPHYECKOTO pac-
Ipe/esieHns] KOJMYECTBEHHBIX IMOKAa3aTelel MPOBEPSIN C UCIOJb30BAaHUEM KPUTEPHS
Konamoroposa—CmMupHOBa, TOMOT€HHOCTB IHUCIiepcun — Kputepus Jlesena. [{ns penieHus
po0JieMbl MHOKECTBEHHBIX CPAaBHEHUI MCII0Ib30BaNIM NONIPaBKy boH(peppoHu.

B cinyyae HOpMaIbHOTO paclpeaeieHus IPU3HAKOB JaHHbIE MTPEACTABIISUIA B BUJE
cpeanero 3HadeHus: (M), crangapTHON OIMIMOKKA CPpEAHEro (m), CTaHJAPTHOTO KBajpaTHy-
HOT'0 OTKJIOHEHHU: (G). B ciydae nmapaMeTpoB € OTIMYHBIM OT HOPMAJIBHOTO pacipeene-
HUS, TaHHBIC TIPECTABISUIN B Buae Meaunansl (Me), BepxHero u HibkHero kBaptuist (LQ-
uQ).

[TprMeHsM mapaMeTpuiecKre U HerapaMeTpUIECKHE METO/Ibl CPABHEHUS CTATUCTH-
YEeCKUX COBOKYMHOCTEH. OLIEHKY pa3auuuii MeXy BIOOpKaMU MPOBOJMIM C UCTIOIB30-
BaHueM t—kputepusi CtbrofieHTa (Ipy yCIOBUMA TOMOT€HHOCTH JIUCTIEPCUI TPYIII CPABHE-
Hus no kpureputo Jlesena). Ilpu cpaBHEHHMH HECBSI3aHHBIX TPYII HCHOJIB30BAIU {—
kputepuil CTbrOICHTa JIsl HE3aBUCUMBIX BBIOOPOK. [Ipo0iema MHOXKECTBEHHBIX CpaBHE-
HU pelanack npuMeHeHrneM norpasku bongepponu. Eciu 3akoH pacnpenenieHus uccie-
Jy€MBIX IPU3HAKOB OTJINYAJICSI OT HOPMAJIBHOTO, IPUMEHSIA HEMTAPAMETPUUECKUE KPHU-
tepun: U—kpurepuit ManHa—YUTHU (1151 TAPHBIX HE3aBUCUMBIX COBOKYITHOCTEN), KPU-
tepuiit Kpackenna—Yomiuca (4711 MHOXECTBEHHbBIX HE3aBUCUMBIX COBOKYITHOCTEH ).

B3anMoCBs3b KOJMYECTBEHHBIX IPU3HAKOB C HOPMAJIbHBIM PaIlCPEAECICHUEM U3Y-
YaJju, UCIIO0JIb3Ys KOPPEJSILMOHHBIN KpuTtepull IInpcona, Ipu3HaKoB ¢ paclpeiesICHUEM,
OTJIMYHBIM OT HOPMAJIBHOTO — KOpPENSIIMOHHbIN KpuTepuid CriupmeHa. C 1embIo BbISB-
JICHHUs] MAaKCUMaJIbHBIX KOPPEJSIMOHHBIX CBSI3€H B TPyMIax 00CIeAyeMBbIX U OIpeaese-

HUA I/IH(i)OpMaTI/IBHI)IX IIPHU3HAKOB AJIA MOJYYCHUA HAUJTYUIINX HpOGKHI/Iﬁ COBOKYITHOCTH
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TOUYEK HAOJIIOAEHMS B IPOCTPAHCTBO MEHBUIEH pa3MEPHOCTH HCIIONIb30BAINCH KOPPEIs-
LIMOHHBII aHAJIN3 U METO/I TJIaBHBIX KOMITIOHEHT. J{7151 Kitaccuukanny 00beKTOB UCTIOIb-
30BaJICS KJIACTEPHBIN aHAIN3 C MPUMEHEHUEM MeTo/1a K-CpeaHnX, MO3BOIISIONINA MUHU-
MHU3HMPOBATh MOKAa3aTeIb Ka4ecTBa, ONPECIICHHBI KaK CYMMa KBaJpaTOB BCEX TOYEK,
BXOJSIIINX B KJIACTEPHYIO 00JIaCTh JI0 IIEHTpa Kiactepa. Kputuueckuii ypoBeHb 3HaYH-

MOCTH (p) IpHU MPOBEPKE CTATUCTHYECKUX rUNoTe3 npuHumaics mnpu p < 0,05.
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I''TABA 3 XAPAKTEPUCTHUKA CUCTEMHOI'O BOCITAJIEHUA
Y HAIIMEHTOB XPOHUYECKOM OGCTPYKTUBHOM BOJIE3HBIO JIETKHX

3.1 CoCTOsIHME JETOYHON (PYHKIHUM Yy NANMEHTOB ¢ XPOHMYECKOMH

00CTPYKTHUBHOM 00JI€3HBIO JIETKHX

VY 6onpHBIX XOBJI npoBeieH aHanu3 napameTpoB 00IIel CTPYKTYpbl 0OBEMOB U
€MKOCTH JIETKHX, OpPOHXHAJBLHOTO COMPOTHUBJICHUS MPU Pa3HOM CTENEHU HaPYIICHUS
OpoHXUaTbHONM TPOXOAUMOCTU. OlEHHMBAIM COBOKYIMHOCTh TaKHX IapaMeTpOB, Kak
KEJI, OOB1, coornomenue OD®B1/KEJI u ODB1/DXEJI, Ry u Rex, Esy, ®OE, OOJI,
OEJI u coornomenue OOJI/OEJL.

ITo nanubM uccnenoBanus y nanueHToB ¢ XOBJI | B 26% ciydaeB COOTHOIIICHHE
noctoporxuansHoro OB 1/DXEJI coctasuio 64,5%, cpenuuii ypoBeHb TOCTOPOHXOT-
nistarmorHoro O®BI1 - 98,8%. [TapameTpbl cTaTHYECKUX 00BEMOB I €MKOCTEH JIETKUX
Esn, ®OE, OOJI, OEJI u coornomenune OOJI/OEJI, Riy u Rex, Haxoauauce B mpeaenax
JOJKHBIX BEJIMYMH U OBLIM COMOCTAaBUMBI ¢ KOHTPOJIbHBIMHU TTOKa3aTEISIMHBI (Ta0I. 5).

V¥ nmanuentoB ¢ XOBJI | B 46% ciyuaeB cootnomenue O®B1/DXKEJI cocTaBumo
63,9%, cpennuii ypoBenb ODBI - 89,4%, nokazaTenn OpOHXHAIBHOTO COMPOTUBICHUS
OBUIN BBINIE TPAHUIIBI HOPMBI (Ta0u. 5). BeisBieno yBenmmuenne Ry B 2 paza (p < 0,01) u
Rex B 4 paza (p < 0,01) no cpaBHeHHIO C KOHTPOJILHOU rpynnoil. [lapameTrpsl cTaTnye-
ckux 00bemMoB u emkocTel jerkux Eg,, ®OE, OOJI, OEJI u cootnomenne OOJI/OEJI
HaXOWINCh B TIpeieaxX TOJDKHBIX BEJIMUYUH U CTATUCTUYECKHU 3HAYMMO HE Pa3INvaIuCh
C KOHTPOJIbHOM Tpynmnoul. M3MeHeHne napaMeTpoB YKa3blBAJIO HA NPEUMYLIECTBEHHO

OpOHXMTHYECKUI TUI HAPYIICHUIA.
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B 28 % cnyuaeB cootHomenne ODBI1/OXEJI cocraBuno 61,6%, cpeanuit ypo-
BeHb nocropouxoauisitaimonHoro O®B1 coctaBun 95% ot qomKHOTO, a MoKa3aTenu
Esr, @OE, OOJI Obiin BbIIIE AOMKHBIX BeIMYUH. Y cTaHOBIEHO yBennuenne OOE u
OOJI Ha ¢pone OEJI B mpeaenax JOMKHBIX BEIMYUH, YTO TOBOPUT O (POPMHUPOBAHUU T'U-
nepuHsAmy, Xapakrepusyromyto sm@uzemato3nsiii Tun XOBJI. YV 3Tux manueHToB
®OE 651710 BBIIIE Ha 52,2% (p < 0,01), OOJI — Ha 67,4% (p < 0,01) oTHOCHTETHLHO 3HA-
YeHUI KOHTPOJbHOU rpynmbl. OTMeuanoch yBenuuenue Ry B 2,5 paza (p < 0,01) u Rex
B 3 pa3a (p <0,01) mo cpaBHEHHUIO C KOHTPOJIbHBIMU 3HAUYCHUSIMHU.

Crnenyer OTMETUTB, YTO Y MAIIMEHTOB ¢ AM(U3EeMaTO3HBIM TUIIOM MOKAa3aTeNu CTa-
tryeckux o0bemoB Jierkux ®OE u OOJI npessimanu Ha 34% (p < 0,05) u 43,6% (p <
0,05) cOOTBETCTBEHHO aHAJIOTHYHBIC MIOKA3aTEN y OOJIBHBIX ¢ OPOHXUTHICCKUM THIIOM
XOBJI.

V¥ nanuentoB ¢ XOBJI Il B 8 % ciayuyaeB cootHomienne O®B1/DXKEJI cocTaBuio
55,3%, cpemanuit yposeab O®BI1 coctaBun 76,4%, mokazaremu Eg;, ®OE, OOJI, OEJI,
cootHomenne OOJI/OEJI, GpoHXHaIbHOTO COMPOTUBIICHUS HAXOAWIUCh B TPaHUIIAX
JOJDKHBIX BETMYHWH M CTATUCTUYECKHA 3HAYUMO HE Pa3IMYaIiCh C TIOKA3aTeIsIMUA B KOH-
TPOJIbHOM rpyrie (Tad. 6).

VY manuentoB ¢ XOBJI Il B 24 % cnyuaeB cootHomenne ODB1/DXKEJI coctaBuio
63,7%, cpennuit ypoeab O®BI1 coctaBun 71,8%, nokazarenu Eg;, ®OE, OOJI, OEJI,
cootHomenne OOJI/OEJI Haxoauauch B TpaHUIAX JTODKHBIX BEJIMYMH, CTATUCTUICCKH
3HAYMMO HE OTJIMYSSIChD OT TOKa3areiel B KOHTPOJIbHOM rpyme (Tad. 6). bporxuais-
HOE CONPOTHUBIIEHNE Ha BI0Xe ObLIO BhImIE B 2,4 pa3a (p < 0,01) u Ha Beimoxe — B 3,2 pasza
(p <0,01) o cpaBHEHHIO ¢ KOHTPOJIBHOM IPYIIION, YTO YKa3bIBaJIO HA OPOHXUTHUECKUI
i XOBJI.

VY 68 % 6oapubIXx XOBJI Il cootHOmenne ODB1/DXKEJI coctaBuio 55,5%, cpen-
Huii ypoBenb O®B1 cocraun 65,8%, nokazarenun ®OE, OOJI, OOJI/OEJI 6ponxuaib-
HOTO COIPOTHBIJICHHS OBUTH BBIIIE JOHKHBIX BEITMYHH, YTO CBHIECTEIHCTBOBAJIO O Pa3BH-

TUW TUNECPUHQIISIINY, XapaKTePHOU JjIsl IM(PU3EMaTO3HOTO THIIA.
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Ycranosneno ysennuenne @OE na 60,7% (p <0,01), OO0 Ha 91,7% (p <0,01) u
cootromeHust OOJI/OEJI na 62,6% (p < 0,01) nmo cpaBHEHHIO ¢ KOHTPOJIBHOW TPYIIITOH.
OtMmeuanock yBenuyenue Ry B 2,5 paza (p < 0,01) u Rex — B 3,5 paza (p <0,01) otHOCH-
TEJIBHO MOKa3aTelel KOHTPOJIbHOU IPYIIIIHI.

CpaBHHTEIBHBIN aHAIN3 MMOKa3ajl, 9TO y MAlMEeHTOB ¢ 3M(PU3EMATO3HBIM THIIOM
nokazatesib POE 6p11 Boitiie Ha 26% (p < 0,05) m OOJI — Ha 59,7% (p < 0,05), yem y
00abHBIX ¢ OpoHxuTHYecKUM TUIIOM XOBJI.

VY marmentoB ¢ XOBJI Il 8 17,5 % cnyuaes cootHomenne ODB1/DXEJI cocra-
Bwio 51,8%, cpennuit yposerr O®BI1 coctaBun 46,7%, nokazarenu Eg;, ®OE, OEJI,
OOJI, cootnomenue OOJI/OEJI Haxoauauce B TpaHuIlax JOJKHBIX BEJIUYUH U HE OTJIU-
YaJIuCh OT KOHTPOJILHBIN 3HaUYeHUi (Tabm. 7). B aToii rpyrime BeIABICHO yBeanmueHune Ry
B 2,8 pasza (p <0,01) u Rex B 6,4 paza (p <0,01) o cpaBHEHHIO ¢ KOHTPOJIBHOMN IPYTIIIOH.
N3MeHenne napameTpoB yKa3biBaio Ha Oponxutudeckuil Tun XOBJI.

V 82,5% o6onpabIx XOBJI 11l coornomtenne OPB1/DIKEJI cocrasmno 45,9%,
O®BI1 g0 42,8%. Otmeuanocs yBenmmuenne @POE, OOJI, OEJI, cootnomenus OOJI/OEJI
U CHIKEeHHE Ey; OTHOCHTENBHO TOKHBIX BEIMYNH, YTO CBUETEIHCTBOBAIO O PA3BUTHH
TUNEPUHQIISIIINY, XapaKTePHOU I SM(PU3EMaTO3HOTO TUIIA. Y CTAHOBIICHO YBEJIMUYCHUE
®OE na 99,4% (p < 0,01), OOJI na 150% (p < 0,01), OEJI na 37,8% (p < 0,05) u mons
OOJI 8 OEJI Ha 80,8% (p <0,01). BeisiBneHo yBennueHne OpOHXHAIBHOTO CONPOTHBIIC-
HUs Ha BAoxe B 3 pa3a (p < 0,01) u Ha Begoxe B 6 paza (p < 0,01) oTHOCUTENBHO MOKa-
3aTesel KOHTPOJIbHOW TPYMIIBI.

B pe3ynbrare cpaBHUTENBHOTO aHAIKM3a YCTAHOBJICHO, YTO Y OOJIBHBIX C IMbu3e-
mato3HbIM TurioM XOBJI nokazatens @OE npessiman Ha 51,5% (p < 0,05), OOJI — Ha
76,6% (p <0,05) u coorHomenne OOJI/OEJI — na 43% (p < 0,05) anajioruyHbie mokasa-
Teu y 00JIbHBIX ¢ OpoHxuTHyeckuM tunom XOBJIL.

Takum o6pazom, y 60mabHbIX XOBJI | B 46% ciyuaeB hopmupyetcss OpoHXUTHYEC-

ckuii ¥ B 26% - ambuzeMaTo3Hblil i (puc. 1).
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28% 26% 8% 18%
B
46%
68% _
XOBJI 1 XOBJI 11 XObJI I1I

[ - usmenenns orcyrcTBy0T [ - 5M(I3eMaTo3HbIH THIT (TunepnH(IAa) [] - OpOHXHTHYIECKHIT THIT

Pucynoxk 1- Pacnpenenenne OpOHXUTHYECKOTO U AM(PHU3EMATO3HOTO TUIIA CPEIU

60npHBIX XOBJI ¢ pa3nu4HOii CTENEeHbI0 HApYIIEHUSI OPOHXHAIBHON MTPOXOIUMOCTH.

ITo mepe nporpeccupoBaHusi OTPAaHUYEHUS] CKOPOCTH BO3AYLIHOTO TOTOKA U TSKE-
ctu 3aboneBanus y OonpHbIX XOBJI yBemmumBaercs ®OE, OOJI u cooTHOIIEHUE
OOJI/OEJI, xapakTepusyromue TUTEpUHIAINI0 U pa3BUTHE 3MPHU3EeMaTO3HOTO THIIA.

Taxk, y naiuentoB ¢ XOBJI |l amdbuzemaTo3nsiii Tum onpenensercs B 68%, ¢ XOBJI 1 —

B 82% ciiy4aes.

3.2. IUTOKNHOBBIN CTATYC Y NALMEHTOB C XPOHUYECKOI1

00CTPYKTHBHOM 00JI€3HBIO JIETKHUX

XapakTep 0TBETa IMMYHHOM CHCTEMBI y 00CIIeTyeMbIX MAIMEHTOB OMPECIISITH
10 YPOBHIO IMPOBOCHAIUTEIBHBIX ITUTOKMHOB HMHTEPIEHKUH-6, -17A, -21, IFN-y u
TNF-a, a Takke MpOTUBOBOCHAIUTENBHBIX - HHTEepieWkuH-4, -10 u TGF-B1.

AHanu3 mMoKaszall pa3Nudyhe YpOBHEH CHIBOPOTOUYHBIX IIMTOKWHOB Y OOJBHBIX

XOBJI cTabuapHOIO TEUCHHS B 3aBUCHUMOCTH OT TSDKECTH 3a0o0sieBanus (Tadi. 8).
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Tabnuna 8 — [[UTOKHUHBI CEIBOPOTKH KPOBU Yy 00cieIoBaHHBIX 00JIbHBIX XOBJI

LM TOKHHEIL, KonTtponbgps ITammentsr XOBJI, n= 237
Ir/Mi1 rpymnna XOBJI |, XOBI I, XOBJ I,
n=32 n=67 n=113 n=57
(x) 1) (2) 3)

IL-4 77,86 +£1,12 50,37 + 1,08 53,23+ 1,07 86,19+ 1,33
p1« < 0,01 p2«< 0,01 p31< 0,01
p3-2< 0,05

IL-6 37,96+ 1,14 51,79+ 2,10 67,50 +£ 1,99 81,18 + 1,08
p1« < 0,01 p2«< 0,01 p3«< 0,001
p2-1< 0,05 p3-1< 0,05
p3-2< 0,05

IL-10 32,37 +£1,06 39,27 +£ 0,95 55,78 +£ 0,68 72,48+ 1,61
p1« < 0,05 p2«< 0,001 p3«< 0,001
p2-1< 0,05 p31< 0,01
p3-2< 0,05

IFN-y 103,62 + 1,89 259,71 +£ 1,45 135,42 + 2,15 137,99+ 4,01
p1x < 0,001 p2-x< 0,05 p3-«< 0,05
p2-1< 0,01 p3-1< 0,05

IL-17A 378,25 + 4,26 469,45 + 4,99 506,78 + 5,20 596,28 + 6,67
p1« < 0,05 p2«< 0,05 p3«< 0,01
p3-1< 0,05
p3-2< 0,05

IL-21 75,48 +1,16 118,68 + 3,78 148,78 + 5,25 220,26 + 5,96
p1« < 0,01 p2«< 0,01 p3«< 0,001
p2-1< 0,05 p3-1< 0,05
p3-2< 0,05

TGF-p 149,85+ 1,96 167,48 + 2,78 182,04 + 2,69 263,08 £ 2,41
p2«< 0,05 p3«< 0,01
p3-1< 0,01
p3-2< 0,05

TNF-a 46,19+ 1,05 82,39+1,15 59,90 + 0,54 88,06 + 1,83
p1« < 0,001 p2«< 0,05 p3«< 0,01
p2-1< 0,05 p3-2< 0,05

[TprmeuaHue: 10CTOBEPHOCTD PA3INYMM: P1-x, P2-x, P3-x~ C KOHTPOJIBHOMU TPpYMIO; p2-1— Mexay XOBJI

Il u XOBJI I; p3-1 - mesxxny XOBJI 11 u XOBJI [; pz-2- XOBJI Il 1 XOBJI II.

N3menenue uuroknHoBoro npoduis y 6oiasHbeix XOBJI | xapaktepuzoBanoch yBe-
JUYEHUEM YPOBHS MPOBOCHANUTENbHBIX IMTOKKMHOB IFN-y Ha 150,6% (p < 0,001), TNF-
a Ha 78,4% (p <0,001), IL-6 Ha 36,4% (p <0,01), IL-21 na 57,2% (p <0,01), IL-17A Ha

24% (p < 0,05) u npotuBoBocnanutensHoro I1L-10 Ha 21,3% (p < 0,05) oTHOCUTENBHO
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KOHTPOJIbHBIX 3HaueHul. YpoBeHb 1L-4 6bu1 Ha 35,3% (p < 0,01) HUKE KOHTPOIBHOTO
MoKa3aTels.

VY 60apHBIX XOBJI |l TUTOKMHOBEIN TPOPHIIb XapaKTEPU3ZOBAJICS CTATUYECKH 3HA-
YUMBIM YBEJIMYEHUEM KOHLIEHTpaluu nposocnanureiasHoro IL-21 va 97,2 % (p < 0,01),
IL-17A - 34 % (p < 0,05), IL-6 - 77,8% (p < 0,01), a Takxke IFN-y - 30,7% (p < 0,05),
TNF-a - 29,7% (p <0,05), TGF-B - 21,5% (p < 0,05) 1 mpoTHBOBOCTIATUTEIHLHOTO ITHTO-
kunHa [L-10 - 72,3% (p < 0,001) no OTHOIIEHUIO K MOKA3aTEIsIM KOHTPOJIBHOU TPYTIIHI.
OTMeyaioch CHMKEHUE OTHOCHTENIBHO KOHTPOJIbHBIX 3HaueHuil ypoBHs I1L-4 Ha 31,6%
(p<0,01).

CpaBHUTENBHBIN aHaU3 Mokaszai, 4to y 0oiabHbIXx XOBJI Il yposau IL-6, IL-21,
IL-10 6pun BeIie Ha 30,3% (p < 0,05), 25,4% (p < 0,05), 42 % (p < 0,05) cooTBeT-
CTBEHHO OTHOCHUTENIBHO Toka3areneh y 6oipHBIX XOBJI |. A ypoBuu IFN-y u TNF-a y
oosbHbIx XOBJI Il 6putn HUXKE HA 47,9% (p < 0,01) u Ha 27,3% (p < 0,05) cooTBeT-
CTBEHHO, 110 cpaBHeHMIO ¢ XOBJI I

VY 6onbabIX XOBJI 11 661110 yBenmueno coaepsxanue IL-21 va 191,8 % (p <0,001),
IL-17A na 57,6 % (p < 0,01), TGF-B na 57,5 % (p <0,01), IL-6 Ha 113,9 % (p <0,001),
IFN-y na 33,2 % (p < 0,05) , TNF-a Ha 90,6 % (p < 0,01) u unrepneitkuna-10 va 123,9
% (p <0,001) oTHOCUTETHEHO KOHTPOJIbHBIX MOKazaTeneil. Coaepskanue |IL-4 Obut0 como-
CTaBUMO C TIOKa3aTesieM B KOHTPOJIBHOMU TPyTIIIE.

VY 6onpubix XOBJI Il yposuu IL-21, IL-6, IL-17A, TGF-B, IL-10, IL-4 npeBsI-
mranu Ha 85,6% (p < 0,001), 56,7% (p < 0,05), 27% (p < 0,05), 57,1% (p < 0,01), 84,6%
(p < 0,01), 71% (p < 0,01), COOTBETCTBEHHO 3HAYEHWE AHAJIOTHUYHBIX MMOKA3aTeNeH y
6onpubIX XOBJI |. B Toxe Bpemst mpu XOBJI 11 sxcnipeccus IFN-y Obina MeHblie Ha
46,9% (p <0,05), yem ripu XOBJI I.

VY 6onpubix XOBJI 1l ypoBens IL-21 mpeBsbimian aHaJIOrMYHBIN TTOKa3aTeNb IPH
XOBJI Il na 48% (p < 0,05), TNF-a.—Ha 47% (p < 0,05), TGF-B —na 44,5% (p <0,05),
IL-6 —na 20,3% (p < 0,05), IL-17A -ua 17,7% (p < 0,05), IL-10 - Ha 29,9% (p <0,05) u
IL-4 —na 61,9 (p <0,05).
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BrisiBIeHBI 0COOEHHOCTU IUTOKMHOBOTO NIPO(duiisi y OONBbHBIX C PA3HON CTENEHBIO
Tsokectd XOBJI. edunut IL-4 u noseienue yposust [IFN-y npu XOBJI | moxer yka-
3pIBaTh Ha AUQQepeHIupoBKy T-xemmnepoB mo Th-1 tumy. B Toxe Bpems mpu XOBJT |
orMedaeTcs ypenuueHue koHneHtpanuu IL-21, IL-17A u IL-10, waaynupyrommx
pazeutre Th-17 ummysHOPErYaTOPHOTO nyTH. YBenuuenue npu XOBJI 11 u XOBJI 111
NPOBOCTTATUTENHHBIX MUTOKKUHOB I1L-21, IL-17A ¥ mpOTHBOBOCTIAIUTEILHBIX ITATOKUHOB
TGF-B, IL-10 ykaseiBaer Ha auddepeniupoBky T-xenmepos mo Th-17 tuny. Ho, mpu
ATOM COXpaHsAETCs MOBBIMIECHHBIN ypoBeHb |FN-y. [lomydeHHbIe pe3yabTaThl IBUIIUCH OC-
HOBaHUEM I onpeiesieHus: y oocienyembix narueHToB ¢ XOBJI TUIoB oTBeTa UMMYH-

HOU CUCTEMEL.

3.3. Tunbl oTBeTa HMMyHHOﬁ CUCTEMBI Y INAIIMCHTOB

C XPOHUYECKOM 00CTPYKTHUBHOI 00J1€3HBIO JIETKUX

J{nst BeICIICHUS MUHUMAJIBHOTO 4ucia (akTopoB, HanbOJee TOUHO OINUCHIBAIO-
mmx cBsi3b ¢ XOBJI nmpoBeaeHa pemykiusi TaHHBIX ITUTOKUHOBOTO Tipoduiis u GBI ¢
UCIIOJIb30BaHUEM (DAKTOPHOTO aHaIN3a, a UMEHHO METO/Ia TJIaBHBIX KOMIOHEHT. [lanee
JUIS1 BBIZICJICHUS] TUTIOB OTBETa UMMYHHOM cuctembl 1ipu XOBJI pa3Hoii CTENEHH TAKECTH
METOJ/IOM KJIACTEPHOTO aHayin3a Oblla MpoBejieHa KiaccupuKaius oObEKTOB.

Cpenu akTopoB, XapakTepHU3yOMKUX (PYHKIIMOHUPOBAHUE UMMYHHON CUCTEMBI Y
60mpHBIX XOBJI cTabunbHOTO TE€YEHUS, BBIICICHBI TapaMeTphl, KOTOPhIE ONTHUMAIIBHO
BOCIIPOU3BOJISIT KOPPEIALMU MEXAY M3ydaeMbIMU MEPEMEHHBIMH. METOJIOM TJIaBHBIX
KOMITOHEHT BBIJICJICHBI 2 TJ1aBHBIX (akTopa (Tadi. 9).

Bxnan 1-o#i rmaBHOM KOMIIOHEHTHI cocTaBui 54,5 %. E€ Begymumu napamerpamu

sisuick IL-21 (Becomoii koaddumment =0,868713), IL-6 (BecoBoii KOIPPHUIIMEHT
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=0,838663), TGF- (Becosoii koaddurment =0,812584), IL-17A (BecoBoit koa(duiu-
eat =0,807654), IL-10 (BecoBoii koddpdumment =0,770377), IL-4 (BecoBoit K03 uIu-
ent =0,747523) cBs3aHHbIe ¢ 1-0i1 KOMIIOHEHTOHN MOJOKHUTETLHBIMUA KO3(PPUITUSHTAMU
Beca. Takke mapamerpamu 1-it kommoHeHTHI SBIsUIUCH INF-y (BecoBoit koad durmeHT =
-0,761902) u O®B1mp (BecoBoit koaddurment = -0,821132), cBsa3aHHBIE C KOMIIOHEH-

TOM OTpULIATENBHBIMHU KO3 PHUIIEHTaMu Beca.

Tabmuna 9 - Pe3ynbraTsl (hakTopHOTO aHamu3a B rpymne 6oabpHbIX XOBJI (n=237)

Ne m/m BecoBoit ko3¢ duruent
IIepemennas Factor 1 Factor 2

1 IL-4 or/mn 0,747523 0,421825

2 IL-6 or/mn 0,838663 -0,239700

3 IL-10 or/mn 0,770377 0,198603

4 TNF mr/mn -0,171476 0,850081

5 [FN-y nr/mn -0,761902 0,481702

6 IL-17A nor/mn 0,807654 -0,268488

7 IL-21 or/mn 0,868713 -0,217143

8 TGF-p nr/mn 0,812584 0,270252

9 O®B1 nocTOpOoHXOAUIATAIIMOHHBIH, -0,821132 -0.265280
% K JOIDKHOMY

10 OB l/®XKETL -0,493257 -0,432900
IIOCTOPOHXOAMIIATAIIHOHHBIH %o

11 Total variance, % 54,503448 16,795589

Bxnan 2-oii riiaBHO# KOMITIOHEHTHI cocTaBuil 16,79%. Bo 2-om dakrope Hanboee
BBICOKHMI TOJOKUTENbHBIM Bec cooTBeTcTBYeT [NF-0 (BecoBoit koadduimeHt
=0,850081). Mcnoap30BaHKEe METOAA TTIABHBIX KOMIIOHEHT IT03BOJIMIIO BBIACIUTH HAHOO-
jee 3HaunMble (HakTopbl (PYHKIUOHUPOBAHUS UIMMYHHOUM CUCTeMbl y 601bHBIX XOBJI 1
OTIPENICIIUTh CTETICHb X HArpy3Ku (BECOBOM XapaKTEPUCTUKH) B CHCTEMHOM BOCHAJICHUHU

P CTAOUITLHOM TEUCHUU 3a00JIeBaHU.
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Jlns BbIZIeNIeHrs HauboJiee 4acTo BCTPEUAOIIUXCSl BApUAaHTOB KMMYHHOTO OTBETa
METOJIOM KJIACTEPHOTO aHajiu3a mpoBeaeHa kinaccudukamus oobekToB pu XOBJI pasz-
HOM CTENEHU TSKECTU C yYETOM BENYLIMX NapaMeTpoB 1-il ri1aBHOM KOMITIOHEHTHI. Yucio
KJIACTEpOB OBLIO BEIOPAHO allPUOPHO, B IIPOIIECCE pa3IeICHUs MHOKECTBA Ha TPYIIIHI 1O
ux cxokectr. CpeqHee 3HaYCHUE TIEPEMEHHON B KJIACTEPE CPABHUBAIM CO CPETHUM 3HA-
YEHUEM KOHTPOJIHHOU TPYIIITHI.

VY nmanuenToB ¢ XOBJI | knaccuduimpoBano 67/ 00bEKTOB, KaKIbIH U3 KOTOPBIX
XapakTepu3oBajics 8-10 mpu3HakaMu. B pesynbTaTe Kiaccu(uKanuy mpeacTaBISHHBIX
HaOJII0/ICHUI MOJTy4YeHO 3 KilacTepa, KK b U3 KOTOPhIX 00beANHSICT Hanbojiee «Imoxo-

KHE» M «OJHOPOIHBIC» 00BEKTHI (puc. 2, Tadm. 10).

Flot of Means for Each Cluster

100 |

-100 |

-200

—~o— Cluster 1
-~ Cluster 2
e Cluster 3

IL-4 nr/mn IL-10 nr/Mmn IFN nr/mn IL-21 nr/mMmn
IL-6 nr/mn TNF nr/mn IL-17A nr/mn TGF nr/mn

Variables

Pucynoxk 2 I'paduk cpeqnux 3HaueHu kinactepoB B rpyrre 60abHbIXx XOBJI |

B 1-10 rpynmy Bomu 18 (27%) cyObekToB. Onpenensonumuy napaMmerpamu -
TOKMHOBOTO Tipoduiisi manueHToB 1-i rpynmbl ObII0 BhICOKOE cojepskanue IL-17A —
601,12 nr/m, IL-21 — 191.27 nr/mn, TGF -B — 185,0 nr/mu, IL-6 — 73.96 nr/ma u IL -10
— 44,54 nr /M u Hu3kui ypoBeHb |L-4 — 59,96 nir/mi, CBUACTENBCTBYIONIEE O PA3BUTHH
Th17 Tuma oTBeTa MIMMYHHO!N CHCTEMBI.

Bo 2-ii knactep Borniu 8 (12%) maiueHToB, yiI KOTOPBIX ONPEAEISICS BBICOKHUIA

YPOBEHb MPOBOCHATUTENBHBIX TUTOKUHOB IFN-y — 318,45 nir/mn u unTepneiikuna -17A



— 521,08 nr/mia u HU3KO0E COAEPKAHUE TTPOTUBOBOCIIAIUTEIIBHBIX IIUTOKMHOB UHTEPJIEH-
kuHa - 4 — 46,18 nr/mn u TGF -B — 96.22 nr/mn. [lossimenue IFN-y u IL-17A cBune-

TEJIBCTBYIOT O PAaBHO3HAYHOW akTUBAaLMK KieTOK T-xeanepos 1-ro m 17 -ro tuna. Jlan-
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HBII BapHAHT KIMMYHHOI'O OTBETa aBTOp onpezaenni kak Th1/Th17 ¢penorur.

Tabnuna 10 - Tunsl oTBeTa UMMYHHO# cucteMbl y 601bHBIX XOBJI | mo pesynpraTam

KJIACTCPHOI'O aHaJIn3a

IIepemenHsI KontponbHas ITammuenTer ¢ XOBJI 1,
e, IIr/MI1 rpymmna, Cpe/lHee 3HaUYCHHUE IIEPEMEHHOI B
n=32 KJIacTepe
(x) 1-it 2 3.t
KJacTep, KJIacTep, KJacTep,
n=18 n==8 n=41

IL-4 77,9 (66,2-81,0) 59,96 46,18 45,31
IL.26 38,2 (35,7-39,0) 73,96 41,86 40,16
I1.-10 324 (31,1-33,7) 44,54 32.84 37,39
IFN-y 103,5 (91,6-125,7) 131,46 318,45 326,73
IL-17A 378.,4 (360,0-395,1) 601,12 521,08 398,06
IT-21 75,5 (74,0-82,0) 191,27 82,30 81,43
TGEF-p 150,0 (118,0-180,0) 185,00 96,22 171,99
TNF-a 46,3 (43,2-48,9) 61,83 98,33 91,72
Tun
UMMYHHO20 Thi7 Th1/Th17 Thi
omeema

B 3-ii kmacrep Bonwtu 41 (61%) narmentos ¢ XOBJI |. CoBokymHOCTh TTapaMeT-

pPOB, OOBEIUHUBIIMX JaHHBIE OOBEKTHI, BKJIOYaNa BhICOKUU ypoBeHb IFN-y — 326,73

nr/mi, TNF -a—91.72 nir/mi, TGF - —171.99 nir/mn u vuskoe conepxanue 1L-4 — 45,31

/M, Xxapaktepusyiorire Thl — 3aBUCHMBII THIT OTBETA UMMYHHOM CHCTEMBI.

B rpynne narmentoB ¢ XOBJI Il knaccudummponano 113 06bekToB, moiydeHo 3

rpymisl (puc. 3, Tadu. 11).
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Plot of Means for Each Cluster

800

700

600

500

400

300

200

100
0
100
-0- Cluster 1
-200 -0- Ouster2

IL-4 nrimn IL-6 nrimn IL-10 nrimn TNF nr/imn IFN nrmn IL-17A nrimn IL-21 nrimn TGF nrimn
Variables

o Cluster 3

Pucynok 3 I'paduk cpenHux 3HaueHU KiacTepoB B rpyiiie 6oipHBIX XOBJI 11

B 1-ii knactep Bouwu 43 (38%) 6onbHbIX XOBJI. COBOKYITHOCTH TapaMeTpOB, BbI-
JEMUBIINX JaHHbIE 00BEKTHI, BKIIOUAET MOBBIMIEHHBIN ypoBeHb |IFN-y — 155,27 nir/mu,
TNF- o — 59.90 nr/mu, uatepnerikuaa- 10 — 59,63 nr/Mit 1 CHIOKCHHBIA YPOBEHDb HHTPE-
neiikunaa-4 — 56.02 nr /mi, yto xapaktepusyet Thl TUIl KIMMYHHOTO OTBETa.

Bropoit knactep oobenunami 39 (35 %) cyObEKTOB, Y KOTOPHIX OMpPEACSIOMUMHI
napameTpaMu ObUTM BBICOKOE COJiep KaHue uHTepiaeiikuna-17A — 525,16 nr/mu, untep-
neitkuna-21 — 203,87 nr/mn, TNF-a — 57,28 nir/min, peryiasTopHOro MHTEpieHKuHa-6 —
86,12 nr/mi, mpoTHBOBOCHANUTENbHBIX HHTEpierkuHa-10 — 56,24 nr/mn, TGF-f —
200,87 nr/mn, 1 HU3KUN YpOBEeHb MHTepaehkuHa-4 — 58,10 nr/mun. M3meHnenne 1iuToku-
HOBOTO TIPOQHJIS yKa3bIBalIo HA pa3BuTHe Th17 TMI IMMYHHOTO OTBETA.

B 3-ii knacrep Bouuu 31 (27 %) nauueHT. Y OOJIbHBIX ObLI MOBBIIIEH YPOBEHb
IFN-y — 131,64 nr/ mn, unrepneiikuna -17A — 604,05 nr/mi, uatepieiikuna -21 —
191,48 nir / mn, TGF-B — 190.48 nir/ mn, TNF-a — 63,20 nr /mi1, uHTEpiielikuHa -6 —
77,32 nr/ mn u unrepneiikuna -10 — 49,87 nr/mi ¢ 0AHOBpEMEHHBIM CHU)KEHUEM CO-
JepKaHus MHTEpJIeHKUHA -4 — 43,23 nr /Mi1. YBennueHne uHTepieiikuaa-21, 17A u

IFN-y aBTOp pacnennn kak cmemanubid Th 1/Th 17 Trma oTBeTa UMMYHHOW CHCTEMBI.
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Ta6nuna 11 — Tumnel orBeTa UMMYHHOM cucteMbl y 60abHBIX XOBJI 1l o pe3ynbTa-

TaM KJIIACTCPHOI'O aHAJIM3a

IIepemennsie, KontponsHas ITamuentsr ¢ XOBJI 11,

IIT/MJT rpymnina, cpeHee 3HaUCHHE IEPEMEHHOIT B KJlacTepe

n=32 1-11 2-H 3-i
KJIacTep, KJIacTep, KJIacTep,
n=43 n=39 n=31

IL-4 77,9 (66,2-81,0) 56,02 58,10 43,23
IL-6 38,2 (35,7-39,0) 4353 86,12 17132
IL-10 32,4 (31,1-33,7) 59,63 56,24 49,87
IFN-y 103,5 (91,6-125,7) 155,27 116,53 131,64
IL-17A 378.4 (360,0-395,1) 419,74 525,16 604,05
IL-21 75,5 (74,0-82,0) 68,35 203,87 191,48
TGF-B 150,0 (118,0-180.0) 158,87 200,87 190,48
TNF-a 46,3 (43,2-48.,9) 59,90 57,28 63,20
Tun
UMMYHHOZ20 Thi Thi7 Th1/Thi17
omeema

B rpynne nammmento ¢ XOBJI 11l knaccupuuupoBano 57 00BEKTOB U TAKXKe IO-

aydeHo 3 kiacrepa (puc. 4, tabdma. 12).

Plot of Means for Each Cluster
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Pucynok 4 I'paduk cpenHux 3HaueHuid kinactepoB B rpytie 6oibHbIX XOBJI 1



58
[TepBerit knactep oobeauau 19 (33%) cyObekToB HAOMIOIEHUS C TOBBIIIEHHBIM
ypoBHeM |FN-y — 146,90 nr/ mi, uatepneiikuna-21 — 219,20 nr /mi, uatepieiikuaa-17A
— 584,79 nr/ ma, TGF-B — 258.18 nr /mun, uatepneiikuHa-6 — 85,03 nr/ mur, HHTEpIICH-
kuHa-10 — 77,57 nir/mn u unTepnerikuna-4 — 91,32 nr/min. L{lutokuHoBbIN poduIih ¢ yBe-
JIn4YeHreM ypoBHs HTUTOKUHOB |FN-y, naTepneiikun-17A u 21 cBuaeTensCTBYET O pa3Bu-

tun Th1/Th17 ¢peHoTnna nMMyHHOTO OTBETA.

Tabnuma 12 - Tunsl oTBeTa UMMYHHO# cucteMbl y 60mbHBIX XOBJI 111

I10 pE3yJjbTaTaM KJIACTCPHOI'O aHAJIN3a

IIepemennsle, KonTponrsHas ITamuenTer ¢ XOBJI 111,
IIT/MJI rpymmna, cpeJlHee 3HaueHHe IEpEeMEHHOII B
n=32 KJIacTepe
(x) 1-it 2-i 3-i1
KJIacTep, KJIacTep, KJacTep,
n=19 n=34 n=4

IL-4 77,9 (66,2-81,0) 91,32 81,47 64,97
IL-6 38,2 (35,7-39,0) 85,03 78,61 60,56
IL-10 32,4 (31,1-33,7) 77,57 70,30 39,60
IFN-y 103,5 (91,6-125,7) 146,90 109,90 195,68
IL-17A 378.4 (360,0-395,1) 584,79 665,55 364,92
IL-21 75,5 (74,0-82,0) 219,20 257,69 51,45
TGF-B 150,0 (118,0-180,0) 258,18 281,85 215,57
TNF-a 46,3 (43,2-48,9) 90,31 71,73 146
Tun
UMMYHHO2O0 Thi/Th17 Thi7 Thi
omeema

Bo 2-i1 knactep Bonuiu 34 (60%) narueHTa, y KOTOPBIX ONMpEACIsSIONUMU napa-
MeTpaMu IUTOKMHOBOTO Mpoduiis ObUTH BHICOKUHN YPOBEHb MHTEpicikuna-21 — 257,69
nr/ mui, uatepaeiikuna-17A — 665,55 nr/ mn, uarepaeiikuna-6 — 78,61 nr/mn, TGF- —
281,85 nr /mn, uarepneitkuna-10 — 70,30 nr/mi1 1 HOpMaJIbHBIE COIEPKAHUE UHTEPIICH-
kuHa-4 — 81,47 nir/min. BeicokOe 3Ha4€HHE TTPOBOCTIATUTENBHBIX IIMTOKMHOB UHTEPIICH-

kuHa -17A, uaTepneiikuna -21 u MPOTUBOBOCTIAIMTENBHBIX MHTepIeiikuna-10, TGF-f,
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y4acTBYIONIMX B Auddepennupoke Th17 KIeTok, CBUACTENLCTBYET 0 Th17 THIle oTBeTa
UMMYHHOUN CHCTEMBI.

B 3-i1 knactep Bouutu 4 (7,0%) cyobekta. B aTux cinyyasix y OONbHBIX ObLIO BbI-
cokoe coaepskanne IFN-y — 195,68 nr/ mu u I1L-10 — 60,56 rir/mi1, CHUKEHHBIH YPOBEHb
IL-21 — 51,45 nr/mn u HopMmainibHbIe 3HadeHus |L-17A — 364,92 nr/mii, 9T0 yKa3sIBaIoO
Ha ¢opumpoBanue Thl TrITa IMMYHHOTO OTBETA.

Takum o6pazom y 6oabHBIX XOBJI crabunsHoro TeueHust Gopmupyrorces Thl- u
Th17 tunet oTBeTa UMMYHHOU crucTeMbl. Briepsoie ycranosiieH Th1/Th1l7 ummynHOpe-
TYJISTOPHBIN MyTh. YacTOTa BCTPEYAEMOCTH BBIICIICHHBIX TUTIOB OTBETAa UMMYHHOH CH-
ctembl y 601pHBIX XOBJI oTiMuanack B 3aBUCUMOCTU OT CTETICHH TSHKECTU MATOJIOTHYE-

CKoOTO mporiecca (puc. 5).

I 27% .

—

\' 27% ’/

XOBbJI1 XOBJ II

XObJI 11T

B - Thl tuno mMMyHHOro otBeTa =1 -Thl/Th17 THn MIMMyHHOTO OTBeTa ggg - Th17 THII HMMYHHOTO OTBETa

Pucynoxk 5 — BerpeuaemocTs Tunos T-xenmepHoro oTBeTa MUMMYHHOM CHCTEMBI

pu pa3zHou crenenu Tsokectn XObJI

Cpenu 6ombHBIX XOBJI | mpeo6namaer Th 1 heHOoTHIT OTBETA MIMMYHHON CHCTEMBI
(61% cnyuaeB), peske BeTpedaeTcss Th 17-3aBUCHMBIN THIT OTBETa UMMYHHON CHCTEMBI
(27% cnydaeB) My He3HAYMTEIbHOW 4YacTu marueHToB (12%) dbopmupyercs cmemaH-
Heiid Th 1/Th 17 tun otBeta mMmynHO# cucteMbl. Cpeau 00sibHBIX XOBJI Il TR HM-
myHHoro oreera Th 1, Th 17 u Th 1/Th 17 onpenensitorcs ¢ 0IMHAKOBOM 4acTOTOM B 38
%, 35% 1 27% cootBerctBerHo. Y mareHToB ¢ XOBJI Il mpeobiamaror Th 17 (60%

ciydaeB) 1 Th 1/Th 17 (33% ciy4aeB) THITbI OTBETa UMMYHHOW CHCTEMBI.
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3.4. OCO0eHHOCTH HMTOKHMHOBOI'O CTATYCA NALIMEHTOB

¢ Th1l-, Th17- Th 1/Th 17 - THmaMu oTBeTa HUMMYHHOH CHCTEMbI

[IpoBeneH aHanu3 MUTOKMHOBOTO MPOQMIIA y OOJBHBIX C BBIACICHHBIMU THIIAMH
T-XenmnepHoro MUMMYHHOI'O OTBETa MPH pa3Hoil cTteneHu TsukecTtd XOBJI.

VY 6onbHBIX ¢ Th 1 penorunom ummynHoro otsera npu XOBJI | coneprkanue npo-
BocmanuTeabHbIX MTUTOKHHOB IFN-y 1 TNF-a 66u10 mocToBepHo BhImIe (p<0,05) Ha 215
% 1 98 % COOTBETCTBEHHO, YEM B KOHTpOJIbHOU rpymmne (Tabiu. 10, pucynok 6). [Ipu sTrom
YPOBEHb TPOTHUBOBOCIHATIUTEILHOIO HHTEpJIeHKHA- 4 ObuT HUXKE Ha 48 % (p<0,05) oT-
HOCUTEJIBHO KOHTPOJIBHOTO TIOKa3aTells.

VY 6osbabIX XOBJI Il ypoBens IFN-y npesbian va 50% (p<0,05), TNF-a - Ha 29%
(p<0,05) 3HaueHne mokazarejaell KOHTPOJbHOU rpynnsl (Tadn. 11, pucynok 6). Kpome
TOTO BBISIBJICHO Pa3HOHAIPAaBICHHOE U3MEHEHUE MPOTUBOBOCTIATUTEIbHBIX IINTOKUHOB -
yBenuuenue ypoBHs IL-10 Ha 84% (p<0,05) u camxenue I1L-4 na 28% (p<0,05) oTHOCH-
TETHHO KOHTPOJIbHBIX 3HAYEHUI.

CpaBHUTENBHBIN aHaAW3 mapaMeTpoB mokaszai, uyto npu XOBJI Il cogepxanue B
ceiBOpoTke kpoBH IFN-y u TNF-a 610 Hike Ha 52% (p<0,05), a IL-10 BeImIe HA 59%
(p<0,05) mo cpaBHeHuto ¢ nanHbIMU TokazatensmMu ipu XOBJI | (pucyHok 6).

VY narmuentoB ¢ Th 1 tunom orBeta ummynHou cucteMbl 1 XOBJI 111 BeIsiBIIEHO
yBenuuenue ypoBHs IFN-y —na 89% (p<0,05) u TNF-a va 215% (p<0,05) oTHOCUTENBHO
KOHTPOJIbHBIX 3HaueHui (Tad. 12, puc. 6). YcranosneHno nossiieHue ypoBas [L-6 va 59
% (p<0,05) u TGF-B1 na 44 % (p<0,05), xapakrepHbix ais quddepennuporku Thl7-
kieTok, cHmxenue IL-21 Ha 32 % (p<0,05) oTHOCHUTEIBHO KOHTPOJBHBIX 3HAYECHUHU.
CpaBHUTENbHBIM aHAM3 YPOBHS IIUTOKMHOB MoKa3aj, 4to y 60ipHbIX XOBJI 11 skc-
npeccusi TNF-a u IFN-y 6pu1a Bbiie Ha 143 % (p<0,05) u Ha 26 % (p<0,05) cooTBeT-
cTBeHHO, a [L-10 — mimke Ha 33 % (p<0,05) OTHOCHTENHHO AaHAJIOTHYHBIX MAPAMETPOB y

6oapHbIX XOBJI |l (pucyHoxk 6).
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PucyHox 6 — YpoBHU HUPKYJIUPYIOMIUX [IUTOKKMHOB Y 00JIBHBIX ¢ Th 1 THIIOM MM-

[Mpumeuanwue: (*) TOCTOBEPHOCTH Pa3IHUUi ¢ TPyNIoN KOHTpos: * - p<0,05; (°) - Mexmy

rpynnamu naiueHToB ¢ XOBJI 11 u XOBJI |: °- p<0,05; (+) - Mex 1y TpynnaMu MaiueHTOoB C
XOBJI 1 'u XOBJI 117 + - p<0,05.

Wrak, y narmeHToB ¢ Th 1 THIIOM KIMMYHHOTO OTBETA IO MEPE YTSHKEIICHHS TeYe-

Hus XOBJI ymenbmaercst konuentpaius |FN-y u TNF-o, urparonmx kiro4eByro pojib B

dopmupoBarnuu Th 1 mytu. B to ke Bpems, y OonbHbix XOBJI Il moBbimaercs

conepxxanne TGF-B1 u IL-6, cBumerenscBytomee o0 ycuineHuH Au@hepeHIITpOBKU

Th17-xnerox u popmupoBanuu Th 17 Trma oTBeTa HIMMYHHON CHCTEMBI.
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PesynbraThl aHamM3a IIUTOKKHHOBOTO CTaTtyca y O0JbHBIX ¢ Th 17 Tunom oTBera
MMMYHHOM CUCTEMBI M Pa3HOU CTENEHBIO TSYKECTH 3a00JIeBaHUS MPEJCTABICHBI B TA0JIH-

nax 10-12 u Ha pucyske 7.
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Pucynok 7 — YpOBHH IUPKYJIUPYIONIMX IMUTOKHHOB Y O0nbHBIX ¢ Th 17 Trmom
MMMYHHOT'O OTBETA ITPU pa3Hou creneHu Tsxectn XObJI
[Tpumeuanwue: (*) TOCTOBEPHOCTH pa3Iuiuii ¢ rpynmnon KoHTpoist: * - p<0,05; (°) - Mexay

rpynnamu nanueHToB ¢ XOBJI |1 u XOBJI I: °- p<0,05; (+) - Mexxay rpynnamMu NaiueHTOB C
XOBJI 1 u XOBJI 11X + - p<0,05.

V marentoB ¢ Th 17 tunom orBeta ummyHHO# cuctembl 1 XOBJI | cratuctuue-
cku JoctoBepHO (p<0,05) yBenuueHa KOHIEHTpALMs B CbIBOBpOTKe KpoBu IL-21 Ha 153
%, IL-17A na 59 %, IL-6 Ha 94 %, IL-10 na 38 %, TNF-a Ha 34 % " CHI)KEH YpOBEHb
IL-4 Ha 23 % (p<0,05) oTHOCHTENBHO TTOKa3aTeae KOHTPOILHOM Tpy1Ikl (Tadiu. 10, pu-

CYHOK 7).
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Cnenyer otMeTuTh, uTo B rpymnmne nanueHToB ¢ XOBJI | u Th 17 tunom oTBera
UMMYHHOM cHUCTEeMbI cTaThucTHuecku noctoBepHo (p<0,05) comepkanue IL-21 Obuio
BhIie Ha 145%, IL-6 - Ha 95 %, IL-17A - Ha 51%, a ypoBenn IFN-y O6b1u1 HIDKE Ha 61 %
u TNF-a - Ha 36 % aHaoruuHbIX Mokaszatesnen y narpeHToB ¢ Th 1 ¢peHoTrunom nuMmyH-
Horo otBera (tadiu. 10).

VY 6ombHBIX ¢ Th17 THOM HMMyHHOTO O0TBeTa M1 XOBJI Il ypoBens mpo- u npoTu-
BOBOCHAJIMUTENIbHBIX ITUTOKUHOB 3HAYUTEIBHO MPEBBIIIAT TMOKa3aTeld KOHTPOJbHOMU
rpynnsl, B yactHocTy IL-21 Ha 170 % (p<0,05), IL-6 Ha 125 % (p<0,05), IL-17A Ha 39
% (p<0,05), TGF-B1 na 34 % (p<0,05) u IL-10 Ha 74 % (p<0,05) (Tabdn. 11, pucyHok 7).
[Ipu 3TOM 0TMeuanoch cHIkeHue coaepxkanus |L-4 va 25 % (p<0,05).

[Tpu 3TOM 3HAYCHHE TIOKa3aresel y OONbHBIX ¢ Th 17 THIIOM OTBeTa MMMYHHOMR
cucrembl 1 XOBJI |l cratucTuyecku 3HaUMMO HE pa3iMyaIMCh C MOKa3aTEeJAMU IpU
XOBJI 1. Y 60mpabIx XOBJI Il ¢ Th17-THnOM MMMyHHOTO OTBeTa KOHIeHTpamus |L-21
obuta BoItie Ha 207 % (p<0,05), IL-6 - Ha 107 % (p<0,05), IL-17A - Ha 29 % (p<0,05) u
TGF-B1 - na 29 % (p<0,05), yem y 60bHBIX ¢ Th 1 TunM nuMMyHHOTO OTBeTa (Tabd. 11).

VY 6onbHbIX ¢ Th17 Tunom otBeta mMmyHHO# cuctembl 1 XOBJI |11 BeIsIBIICHBI
3HAYUTENIbHbIE U3MEHEHUS YPOBHS MPO- U MPOTUBOBOCIAIUTENIBHBIX TUTOKMHOB OTHO-
CUTEJIbHO NTOKA3aTeIeNd KOHTPOIBHOM TpymIibl. ONpenensnocs yBEIUYEHUE COAEpKaHUs
IL-21 Ha 241 % (p<0,05), IL-17A - 1a 76 % (p<0,05), TNF-a - Ha 55 % (p<0,05), IL-6 -
Ha 106 % (p<0,05) u TGF-B1 - a 88 % (p<0,05), IL-10 - va 117 % (p<0,05) (Tad:xn. 12,
PHCYHOK 7).

CpaBHHTENBHBIA aHATU3 B TPYIIIE MAUEHTOB ¢ Th 17 THIIOM OTBETa MIMMYHHOMR
cuctembl nokazai, uyto pu XOBJI 1l yposens TGF-B1 npessimian Ha 40 % (p<0,05),
TNF-a Ha 25 % (p<0,05), IL-21- Ha 26 % (p<0,05) anamornynslie mokaszareau mpu XOBbJI
Il (pucynok 7). K Tomy ke, B rpymnrie nampeHToB ¢ Th 17 TumoM oTBeTa UMMYHHOM CH-
creMbl conepkanue IL-6 Owut0 Bhime Ha 31 % (p<0,05), IL-17A - na 82 % (p<0,05), IL-
21 - Ha 400 % (p<0,05), TFG-B1 - Ha 31%, (p<0,05), a conepxanue IFN-y u TNF-o Hrxe
Ha 44% (p<0,05) u 51% (p<0,05) cOOTBETCTBEHHO OTHOCHUTEIILHO MOKa3aTeNel y maru-

eHtoB ¢ Thl ¢enorurnom (tadm. 12).
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Wrak, y maiueHToB ¢ Th 17 TMImoM oTBeTa MMMYHHOW CHCTEMBI C YBEIUYCHUEM
creneHn Tskectn XOBJI Bo3pacTaeT conep:kaHue NpoOBOCIAIUTENIbHBIX [IUTOKUHOB [L-
21, IL-17A, IL-6, TGF-B1, urparomux KI04eByo poib B hopmupoBanuu 1h 17 ummy-
HOPETYJISATOPHOTO My TH.
[TapameTpsl TUTOKMHOBOTO cTaryca namuedToB ¢ Th 1/Th 17 tunom orBera um-
MYHHOHM CHUCTEMBI pu pasHoil ctenenu Tsokectu XOBJI npeacraBnens B Tabnunax 10-

12 u Ha pucynke 8.
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PucyHok 8 — YpoBHU HUPKYIHPYIONIUX IIUTOKHHOB Y 00sbHBIX ¢ Th 1/Th 17 Tu-
IIOM UMMYHHOT'O OTBETa MpU pa3Hoi creneHu Tsxectu XOBbJI
[Tpumeuanwue: (*) TOCTOBEPHOCTH pa3Iuiuii ¢ rpynmon KoHTpoiis: * - p<0,05; (°) - Mexay

rpynmnamu nanueHToB ¢ XOBJI |1 u XOBJI I: °- p<0,05; (+) - Mexxay rpynmnamMu NaiieHToB C
XOBJI ' u XOBJI 117 + - p<0,05.
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VY namuento ¢ Th 1/Th 17 tumom oTBeTa UMMYHHOW CHCTEMBI BBISIBJICHO TPHU
XOBJI | craructuuecku pocroBepHoe (p<0,05) yBenuueHue cuHTe3a HUTOKUHOB [FN-y
Ha 208 %, TNF-a Ha 112 %, IL-17A Ha 54 % u cHmxenue ypoBHs IL-4 Ha 41 % mno
CpPaBHEHUIO C rpymnmoi KoHTposs (Tadu. 10, pucyHok 8). [Ipu aTOM B rpynme O0JbHBIX
XOBJI | 'y nuir ¢ Th 1/Th 17 tunmom oTBeTa MMMYHHOU cucTeMbl ypoBeHb 1L-17A Obu1
BhIlEe Ha 45 % (p<0,05), a conepkanuie [FN-y cylliecCTBEHHO HE OTIMYAIOCH OT MOKa3a-
teset y 6obHBIX XOBJI | ¢ Th 1 TumoM ummyHHOTO OTBETA.

B 10 e Bpems y 6osibHBIX XOBJI | ¢ Th1/Th17-THIIOM OTBETa MIMMYHHOM CHCTEMBI
oTMmeuanuck Oosiee HU3kMe ypoBuu IL-21 Ha 57 % (p<0,05) u IL-6 - 43 % (p<0,05) ot-
HOCHUTEJIBHO Moka3aresnei npu Th 17 deHoTune uMMyHHOTO OTBETA.

[Tpu Th 1/Th 17 Tune orBeta uMMyHHO# cuctembl y naraToB ¢ XOBJI Il ypoBeHs
MPOBOCTIANTUTENBHBIX IUTOKUHOB IL-21 Obu10 BhINIE Ha 154 % (p<<0,05), IL-6 —Ha 102 %
(p<0,05), IL-17A —na 60 % (p<0,05), IFN-y - Ha 50 % u , a IL-4 Hmxe Ha 28 % (p<0,05)
OTHOCHTEJIBHO TTOKa3aTeNIe B KOHTPOIbHOU Tpytme (Tadma. 11, pucyHok 8). OTmevanocs
YBEIIMYCHUE YPOBHS MIPOTHBOBOCTIATUTEIbHOTO IuToKKMHA IL-10 Ha 54 % (p<0,05) oTHO-
CHUTEJIBHO 3HAYCHHI KOHTPOJIBHOM Tpymibl. [Ipu sToM y GomeHBIX ¢ Th 1/Th 17 THOM
orBeta uMMyHHOU cucteMbl U XOBJI Il conepxanue IL-21 6puto Bbimie Ha 133 %
(p<0,05), IL-6 — na 85 % (p<0,05), IL-10 — na 52 % (p<0,05), TFG-B1 - na 98 %,
(p<0,05), a yposenb IFN-y Hixe na 50 % (p<0,05) u TNF-a Ha 36 % (p<0,05) otHOCH-
tenbHO nokazareneit mpu XOBJI | (pucynok 8). CpaBHUTEIBHBIN aHAMNU3 MeXy T-xen-
NEPHBIMU TUTIAMU OTBETAa MMMYHHOW CHCTEMBI IMOKa3all YBEIHMUYEHHE COACPKAHHS Yy
oonbHbIX XOBJI Il ¢ Th 1/Th 17 TunoM oTBeTa UMMYHHOM CHCTEMbI HHTEpIIeHKnHA -21
Ha 180 % (p<0,05), unrepneiikuna -6 Ha 78 % (p<0,05), unrepneiikuna -17A na 44 %
(p<0,05) otHOCHTENBEHO TTOKa3aTenel pu Th 1 ¢penorune (tada. 11). [Ipu cpaBHeHUH ¢
nokazateasiMu y 00JbHBIX ¢ Th 17 (heHOTHUIIOM CTAaTHCTUYECKU 3HAYMMBIX Pa3iHyuil He
OTMEYaJIOCh.

VY 6ompHbIX ¢ Th 1/Th 17 Tumom otBeta ummyHHOU cuctembl 1 XOBJI 111 ypoBens
MIPOBOCTIAJIUTEIHHBIX IUTOKMHOB TMPEBBINIAT TTOKA3aTeNIM KOHTPOJIBHOWU TpyMIibl (TalJI.

12, pucyHok 8). Beio cratuctudecku 3Haunmo(p<0,05) yBenumueHo coaepxanue Th-17
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uTokrHOB: IL -21 Ha 182 %, IL -17A Ha 56 %, TGF -B1 Ha 69 %, IL -6 Ha 125 %; Th-1
uTokuHOB: TNF -a Ha 105 %, IFN-y Ha 47 %; IL-10 Ha 143%.

CpaBHHTENBHBIN aHAIH3 MTOKa3al, 4yTo B rpymme ¢ Th 1/Th 17 tumom otBera nm-
MyHHOU cuctembl y nanueHToB ¢ XOBJI |1l ypoBenb mpoBocnanuTeabHbIX HUTOKUHOB
Ob11 TocTOBEpHO BhIMIE, ueM y 00sbHBIX XOBJI Il. Tak ypoBens TNF-o npessiman Ha 46
% (p<0,05), TGF-B1 — na 36 % (p<0,05), IL-4 — na 133 % (p<0,05), IL-10 — Ha 67 %
(p<0,05) ananmoruunsie mokasatenu npu (pucyHok 8). [Ipu cpaBHeHHH MOKa3aTeyed B
rpymre XOBJI Il y martmentoB ¢ Th 1/Th 17 tumom oTBeTa IMMYHHOM CHCTEMBI COJIEP-
xanue I1L-21 6but0 BhIIIEe Ha 326 % (p<0,05), IL-6 — Ha 40 % (p<0,05), IL-17A — Ha 60
% (p<0,05), u mpoTuBoBOCHanuTeabHOrO IuToKUHA IL-10 — Ha 96 %, (p<0,05), oTHOCH-
TEJBHO 3HAYCHUU TOKa3aTelield y marueHToB ¢ Thl ¢eHotunom (tabdn. 12). B to ke
BpeMs y nanuenToB ¢ Th 1/Th 17 tumom oTBeTa MMMYHHOH crcTeMbl ypoBeHb |FN-y
npebimal Ha 34 % (p<0,05), TNF-a — Ha 26 % (p<0,05) aHaIOrMYHbIC MTOKAa3aTEI Ta-
uueHToB ¢ Th 17 penorumnom.

WTak, y Bcex MarueHToB co cMmemanubiM Th1/Thl7 uMMyHHOPETYISTOPHBIM Y-
TEM COXPAHSETCS BHICOKOE COJIep:KaHNe IUTOKHHOB, HHAYIIUPYIOLUIUX Pa3BUTHE UMMYH-
Horo otBera 1o Thl myTtu (IFN-y, TNF-a) u mo Th 17 myTu (IL-21, IL-17A, TGF-B1, IL-
6). Cinemyetr OTMETHTh, YTO C YBEJIIMYCHUEM CTETICHH TSDKECTH 3a00JICBaHUS B OOJIBIICH
CTEIEHU BO3PaCTaEeT CO/ICpKaHKE [IUTOKWHOB, MHIYLIUPYIOMUX AUdPepeHITupOoBKY CyO-
nonyssiiuy Th17 kinerok.

O0600111ast TaHHBIE UCCIIEIOBAHUS ITUTOKUHOBOTO MPOdUIIsl, MOKHO CJeaTh 3a-
KIJIFOUEHUE, 4TO crucTeMHoe BocnaieHue npu XOBbJI xapakrepusyercs CMEIIEeHHEM paB-
HOBECHUSI MEXKIY MPO- U MPOTUBOBOCTAIIUTEILHBIMHU ITUTOKMHAMU Kak nipu Th 1, Tak u
npu Th 17 nyti, HO oTiIMyaeTcs HAOOPOM AEHCTBYIOIIMX HUTOKMHOB. CHCTEMHOE BOC-
najueHue, pazpuBatonieecs o Th 1 myTu, nogaepkuBaeTcst IpOBOCHAIUTEIbHBIMU IIUTO-
kuHamu |FN-y u TNF-o Ha Bcex craausx pa3sutus 3aboneBanud. [Ipu XOBJI Il orme-
yaetcs yBenuuenue ypoBHs IL-6 u TGF-B1, xapakrepubix aiia nuddepeniuponku Thl7-
kietok. CucTeMHOE BocTalieHue, pa3BuBatoineecs mo Th 1/Th 17 mytu, noanepxuBaercst
Ha Bcex craauax XOBJI Beicokum ypoBHeM IL-21, IL-17A, u IFN-y, TNF-a. [Tpu XOBJI

Il mpoucxonut noseienue ypoBHs |L-6 u cuuxenne conepxanus IL-4, a mpu XOBJI |
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- yBenuuuBaeTcs conepxkanue I GF-B1. Haunbosiee 3HauMMBbIe OTKIIOHEHUS COAEP KaHUS
ATUX UTOKWHOB OT 3HAYEHUHN Yy 310pOBbIX JUIL BIsiBICHBI Y O0nbHBIX XOBJI Il Cu-
CTEMHOE€ BOCIIAJICHHE Pa3BUBAIOCH C MpeBATHPOBaHUEM Th 17 UMMYHOPETYISATOPHOTO
MyTH, TOJIJIEPKUBAEMOT0 Tunepnpoaykuueit nurokunos 1L-21, IL-17A, TGF-B1, IL-6,
u [L-10 ¢ nanbonpmmm otkinonenneM ux yposueii mpu XOBJI I11. B To ke Bpems otme-
yaeTcs noBeieHue cogepxkanus TNF-o, xapakrepuoe ans Th 1 tumna uMMyHHOTO OT-
BeTa. C yTsDKEIEeHUEM MaToJOTHUECKOTO Mpoliecca yeuiarupaeTcs: BeipadboTtka IL-10, uto
BEPOATHO HANpaBICHHO HAa BOCCTAHOBJICHHE HOPMAJIBLHOTO OajaHca IUTOKWHOB MyTEM
MHTUOMPOBAaHUS CHUHTE3a MPOBOCHAIMTENBHBIX HUTOKUHOB. [IpociexxuBaercs: TeHJIeH-
M K BO3pacTaHuio ypoBHA IL-6 mpu jerkoii, cpeaHEeTsKENION U TSHKENIOM CTeneHu
XOBbJI. Haumensbliiee 3HaueHUE JaHHOTO Moka3aress npu Thl Tune uMMyHHOTO OTBETA,
ero yBenuuenue pu Th 1/Th 17 u naunOosnbinas koHueHTpaus npu Th17 Turme oTBeTa
UMMYHHOUM CHCTEMBI CBUCTEIBCTBYET O 3HAYUTEIHLHON POJIM JAHHOTO IIUTOKWHA B TIa-

TOreHe3e cucTeMHOro Bocnanenus npu XObJIL.

3.5. Dkcnpeccus peuenTopa K MHTepJeiikuHy-6 Ha MeMOpaHe
HMMYHOKOMIIETEHTHBIX KJIEeTOK Y 00JIbHBIX

¢ Th- Tamamu oTBeTa HMMYHHOW CHCTEMBbI

OpHMM U3 KITFOYEBBIX [IITOKWHOB, YYACTBYIOIIUX B PA3BUTUU U MOJIEPKAHUHU CH-
CTEMHOTI'0 BOCIIAJICHUSI ITPH MATOJOTUYECKUX COCTOSIHUSX, siBisieTcs |L-6. Knaccuueckuit
CUTHAJIBHBIN MyTh, OIOCpeAyeMbli perentopoM K IL-6, yyacTByeT B Moy iauuu pyHK-
M UMMYHOKOMIIETEHTHBIX KieToK. [Ipoananusuposana skcnpeccus IL-6R Ha mupky-
mapyromux CD3*- u T-xennepax CD4*, mononutax CD14" u HeHTpopHIbHBIX TPaHyJI0-
[IUTaX y NAI[MEeHTOB C YCTAHOBICHHBIMU TUTIAMHU OTBETa MIMMYHHOU CHCTEMBI JIJIsl OTIpe-

JenieHus 10 ux yyactus B natoreneze XOBJL.
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B pe3ynbpTaTe aHanu3a BBISBICHO U3MEHEHHE KOJUYECTBA |-KJIETOK, MOHOIIMTOB
CD14+ u HeriTpohuIbHBIX TPaHyIOLUTOB, dKcpeccupyonmx IL-6R (CD126%) y 60:1b-
HBIX C pa3HbIMU ()EHOTUIIAMU UMMYHHOT'O OTBETa MPHU BO3PACTAHUU CTEMCHH TSHKECTH
MAaTOJIOTMYECKOTO MpoIlecca.

Paszutue Th 1 Tunma MMyHHOTO OTBETa CONPOBOXKAATIOCH YBEINICHUEM Y OOITb-
HbIX XOBJI | OTHOCHMTENBHO KOHTPOJBHBIX TIOKa3aTeaed KOJMYECTBA KIIETOK
CD4*CD126" na 37 % (p<0,05), y 60oapabix XOBJI Il — CD3*CD126™ kiietok Ha 27%
(p<0,05) u y 6ompubix XOBJI 11 — CD3"CD126" na 100% (p<0,01) u CD4"CD126" Ha
111% (p<0,01) (Tabu. 13).

Tabnuna 13 — KonmudectBo T-KI€TOK, MOHOLIUTOB M TPAHYJIOIIUTOB, YKCIPECCUPYIOIIUX

IL-6R y 6osbHbIx XOBJI ¢ Thl THIIOM OTBETa UMMYHHOM CHCTEMBI

K Bonprasie XOBJI ¢ Th 1 THIIOM HMMYHHOTO OTBeTa,
oot
Tokasatemm, % D XOBI L, XOBN I, XOBJ I,
(®) n=44 n=43 n=4
(1) () 3)
4,50
2,85 (4,20-4,80)
225 2,80 : Sl
CD3*CDI126* = = (2,70-3,10) p3x< 0,05
(2,15-2,40) (2,60-2,90) 005 S 005
p3-2<0,05
3,70
|75 2,46 1,50 (3,40-4,20)
CD4*CD126" i (2,26-2,72) (1,30-2,13) P3x< 0,05
i p1x<0,05 P2-1< 0,05 p3-1< 0,05
p3-2<0,05
5224
’ 4526
5 § 28,30 31,20 (49,80 — 55,82) =
mon COMLDL20 (28.10-28,90) | (25.67-3538) pas< 0,01 (41,1 i‘f}%};)
p2.1< 0,05 Bl
25,53 29,35
N 18,70 20,21 (26,83 — 29,61) =
gran CD126 (18,50-19,00) | (18,76-23.67) |  prx<001 (26,47-32,32)
p2_1< 0,05 p3—l(< 0,05

[Tpumeuanue: B Tabmumax 13 -15 nanHbie npeactaBieHsl B Buae Meanansl (Me) u nuama3zoHa KBap-

TUbHBIX 3HaueHuH (LQ-UQ); 10CTOBEPHOCTD Pa3uyMid: P1-«, P2-«, P3«— Mexay rpynnamu XOBJI u
KOHTPOJIBHOM rpynnoit; pz-1 — Mexay rpynnamu XOBJI Il u XOBJI I; ps1 — mexay rpynnamu XOBJI
11 u XOBJI I; p3-2 - mexxy rpynnamu XOBJI T u XOBJT 1.
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CpaBHHTENBHBIN aHAIN3 TIOKA3aJl, 4TO B TpyIme ¢ Th 1 TUIIOM OTBETa MMMYHHOM
cuctembl y 60abHBIX XOBJI Il komuuectBo CD4"CD126" kiteTok 6b110 MeHbIe Ha 38%
(p<0,05) o cpaBuenuto ¢ nokazarensimMu y 00iapHbIX XOBJI |. A 'y 6onbnabix XOBJI 11
komuecTtBo CD3'CD126" 1 CD4"CD126™ knerok Obuto BhINIE B 1,5 pasza (p<0,05) ot-
HOCUTEJBHO Toka3atene y 6onpHbix XOBJI 1.

Y GonpHBIX ¢ Th 1 THIIOM OTBETa UMMYHHOW CHUCTEMBI CTATHCTUYECKH 3HAYMMO
YBEJIMYUIIOCH TIPOIICHTHOE cojepkanne MoHOIMTOB CD14" u HeUTpOPHUIBHBIX TPaHyJI0-
uToB, 3kcnpeccupytonmx IL-6R, mpu XOBJI I u XOBJI Il (tabn. 13). [Ipu XOBJI Il
kosimgectBo mon CD14*CD126™ npesbimaiio Ha 85 % (p<0,05) u gran CD126" — na 52
% (p<0,05) xouTposbHbIe 3HadeHUA. Y OonbHbIX XOBJI IlIl kommuecTBO MoON
CD14*CD126" u gran CD126" o6bu10 moctoBepHo (p<0,05) yBemuueno Ha 60 % u Ha 56
% cootBercTBeHHO. CliefyeT OTMETUTD, YTO y 001bHBIX XOBJI |l KonruecTBO MOHOIM-
toB CD14"CD126" npeBbimaino Ha 67 % (p<0,05), a HEUTPODUIBHBIX TPaHYJIOIHUTOB
CD126" - na 40 % (p<0,05) anayiornunsie mokasareian y 60abHbIXx XOBJI |. YV 601bHBIX
XOBJI 1l komuuectBo MoHOMTOB CD14*CD126" M HEHTpOPHIBHBIX TPAHYJIOIKUTOB
CD126" craTucTHYECKH 3HAYMMO HE pas3iindaioch ¢ mokasatesiMu 60ibHbIX XOBJT 1.

Wtak y 6071bHBIX ¢ Th1 THIIOM OTBETa MMMYHHOM CHCTEMBI ONPEIeisiiach Hanbo-
nee Boicokast skcnpeccus IL-6R nHa T-xenmepax CD4" u 3penbix T- mumporurax CD3?
npu XOBJI 11, koropsrit mpeseiman B 1,6 pasza (p<0,05) sxcnpeccuto IL-6R mpu XOBJI
| Ha T-xennepax u B 1,5 paza (p<0,05) - mpu XOBJI Il na 3pensix T- numdornurax. Takxke
npu XOBJI Il 6b110 HanboJIee BHICOKUM KOJIMYECTBO HEUTPO(UIBHBIX IPaHYJIOIHUTOB
CD126", npesbimasiiee B 1,4 paza (p<0,01) ganusriii mokasarens npu XOBJI |. Han60:16-
mree konudectBo MoHonuToB CD147CD126" ormeuanock pu XOBJI |l u npessimano B
1,7 paza (p<0,05) nokazarenu ripu XOBJI | u XOBJI IlI.

[Tpu Thl/Thl7 denorune ummyHHOro oteeTa y manueHToB ¢ XOBJl | BIsABICHO
yBeJlm4eHue uncia 3penbix kietok CD3"CD126™ Ha 84% (p<0,01), ¢ XOBJI Il —kieTok
CD4*CD126" na 35% (p<0,05) u CD3*CD126" Ha 31% (p<0,05), a mpu XOBJI Il — ke-
tok CD47CD126" ra 209 % (p<0,01) u CD3"CD126" na 212 % (p<0,001) oTHOCHTEIBHO
KOHTPOJbHBIX 3HaYeHUH. [Ipu 3ToM y 60sbHBIX XOBJI I uncno knerok CD3*CD126" u

CD4*CD126" obu10 B 2,4 pasa (p<0,05) Bsitre, ueM y 60apHb1X XOBJI II.



[Tpu Th1/Th17 Tune oTBETa UMMYHHOW CUCTEMbI CTATHCTUYECKU 3HAYUMO YBEJIHU-
YHBAJIOCH IPOICHTHOE COJIepKaHne HEHTpohUIbHBIX rpanyioiuTo CD126™ y manuen-
ToB ¢ XOBJI Il © XOBJI 1l (tadn. 14). [Ipu XOBJI Il konmruecTBO HEUTPODUIBLHBIX Tpa-
HyaoruToB CD126" Bo3pocio Ha 25% (p<0,05), mpu XOBJI Il — u Ha 66,6% (p<0,05).

V 6onbHbix XOBJI 1l xomuuecTBo HeATpodMIbHBIX rpanyionuToB CD126" npesbiinano
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3HaueHHe aHajorudHoro nmokazarens y 6ombHbIXx XOBJI 11 Ha 32,9% (p<0,05).

Tabnuna 14 — KonmuvectBo T-KI€TOK, MOHOLIUTOB M TPAHYJIOLIUTOB, SKCIPECCUPYIOIIUX

IL-6R, y 6ompHBIX XOBJI ¢ Th1/Th17 THIIOM OTBETa UMMYHHON CHCTEMBI

Bombabie XOBJI ¢ Th1/Th17 THIIOM HMMYHHOTO OTBETa,
Kontpomnas =70
0
HiRoRaTel, e g XOBII T, XOBI 1L, XOBJIIII,
n=8 n=33 n=29
7,02
415 2,05 =
CD3'CD126* 2,25 (3,82-4,64) (2,83-3,40) (6.70-7.80)
(2,15-2,40) i b p3x< 0,01
pl-K Eh pz-K b p3_2< 0,05
3 50 541
N N 1,75 2,29 k (5,30-5,83)
CREDL2o (1,62-1,79) (2,27-2,56) (23 1< %}’%? p3x< 0,01
P2~ Y, p32< 0,05
. . 28,30 27,42 34,20 2745
mon CDIATCDI26™ | 1¢ 1028.00) | (24.52:35.45) | (29.80 - 36.32) (25,12-29,72)
31,15
23,43 =
N 18,70 20,37 ’ (30,51 — 34,83)
gran CD126 (18.50-19.00) | (1920 21,02) | (L80 <_02;:573) pax< 0,05
P2 T, p32< 0,05

Y narentoB ¢ Th1/Th17 tumom oTBeTa MMMYHHOW CHCTEMBI HAUOOJIBIIIEE KOJIH-
yectBo CD4"CD126" u CD3"CD126" onpenensutock mpu XOBJI 11 u mpeBbiiano aHa-
noruunbie nokasarenu npu XOBJI Il u XOBJI |. KoauuectBo mononmtoB CD14%, skce-
npeccupytomux IL6-R, He u3mensiock o mepe yskenenus teuenust XObJI u He oTiu-

4aJoCch OT JJAHHOTO TIOKa3aTessi B KOHTPOJIbHOU rpymme. KomndecTBo HEUTPODUIBLHBIX

rpanysoiuToB CD126™ Bo3pacrtaino no mepe yrsokenenus teuenus: XOBJL.
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[Tpu Th17 tune oTBeTa MMMYHHOM cUcTeMbI Y 001bHBIX XOBJI | KoHUecTBO Kite-
tok CD4"CD126" 6pu10 yBenuueno Ha 47 % (p<0,05) u CD3"CD126" - na 65% (p<0,05)

OTHOCHTEIILHO KOHTPOJIBHBIX IMOKa3arenei (Tadir. 15).

Tabmuna 15 — KonudectBo T-KI€TOK, MOHOLIUTOB M TPAHYJIOLIUTOB, SKCIPECCUPYIOIIUX

IL-6R, y 6ompaBIX XOBJI ¢ Th17 THIIOM OTBETa UMMYHHOW CHCTEMEI

T —— Bonensre XOBJI ¢ Th17 TI?ISOM HUMMYHHOTO OTBETA,
n=
0
Hoxasateitn, % ”;gga XOBJI 1, XOBJI 11, XOBJIIL,
n=18 n=37 n=24
6,90
3,72 345 ’
CD3" 2,25 : ’ 6,10 - 7,90
CD126" (2,15-2,40) (3,42-4,28) (2,99-3,84) (ps.x< 0,01 )
Pix < 0,05 pE—K< 0,05 p3_2< 0,05
6,75
3,79 4
CD4* 1.75 , 3%529 . (2.53-4.15) m"‘i‘%ﬁ?
CD126" (1,62-1,79) (2,38-2,71) P2x< 0,01 P3a= %,
Pix < 0,05 <005 p3_1< 0,05
P2-1= 1L p3.2< 0,05
7330 67,25 55,24 70,89
mon CD14CD126* (28.10.28.00) | (0990-70.88) | (49,63 -5865) | (68,86-72,69)
’ ’ p1x< 0,01 P2+< 0,01 p34< 0,01
74,60
18.70 45,72 47,70 (72,20 —75,80)
gran CD126" (18 50:19 00) (40,88 — 48,64) (44,60 - 49,10) p3x< 0,01
’ ’ P1x < 0,01 P2x< 0,01 p3a< 0,05
p32< 0,05

Y 6onpabix XOBJI Il xommuectBo CD4"CD126" Bo3pocio Ha 116 % (p<0,01) u
CD3"CD126" xietok — Ha 53 % (p<0,05). Y nanuentoB ¢ XOBJI 1l konmuecTBo T-Ki1e-
TOK, 3kcnpeccupyromux IL6-R, Obuio 3HAUMTENbHO BBINIE TOKa3aTeleld KOHTPOJIHHOU
rpymmbl: CD4*CD126™ — Ha 285 % (p<0,01), a CD3"CD126" — na 206 % (p<0,05).

B xo1e cpaBHUTENBHOTO aHANIM3a BBISABJICHO paznuune dKkcnpeccuu IL-6R y 601b-
HBIX ¢ Th 17 Tumom oTBeTa KIMMYHHO#M CHCTEMBI, 00YCIIOBICHHBIE CTEIEHBIO TSHKECTH

naTojiorudeckoro mporecca. Y 6oiapHbIx XOBJI |l xonmnuecTBo kiterok CD47CD126™ Ha
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46,9 % (p<0,05) npeBsilIano aHaJIOrMYHbIN Moka3aTenb y 00ibHBIX XOBJI |. A 'y Goiib-
HeIx XOBJI 1l xomuuectBo kierok CD4*CD126" mpesbimano B 2 pasa (p<0,05) u
CD3*CD126" — B 1, 8 paza (p<0,05) mokaszarenu y 6onbusix XOBJI 11.

VY manuenToB ¢ Th17 TUIIOM OTBETa UMMYHHOM CHUCTEMbI YBEIMYMIOCH OTHOCH-
TENILHO MOKa3aTelieil B KOHTPOJIBHOM TpyIie KojaudectBa MoHOIUTOB CD14" u HeliTpo-
(GUIBHBIX TPAHYJIONUTOB, HECYIMUX Ha cBoei MemOpaHne IL6-R (Tabm. 15). YV GonpHBIX
XOBJI | xomnuecTBo MoHonMTOB CD14"CD126" BO3pocio Ha 137,6 % (p<0,01), HeiTpo-
¢GupHBIX TpanynonuToB CD126" - Ha 144,5 % (p<0,01). ITpu XOBJI Il xomuuecTBO MO-
nHounutoB CD14"CD126" ysenuuminoch Ha 95,2 % (p<0,01), HEHTPOPHIBLHBIX IPaHYJIOIK-
toB CD126" Ha 155 % (p<0,01). ITpu XOBJI Il xomuuectBOo MoHOIIMTOB CD14"CD126"
Ha 150 % (p<0,01) u HewTpodribHbIX TpanyionutoB CD126™ - Ha 299 % (p<0,01) npe-
BBIIIIAJIO MTOKA3aTeJIU B KOHTPOJIbHOH rpymiie. ClieayeT OTMETUTb, 4TO y O0JbHBIX ¢ Th17
TUTIOM OTBETa HMMMYHHOH CHCTEMBI KOJIMYECTBO HEUTPOPHIBHBIX TPaHyJIOLMTOB
CD126" mpu XOBJI Il 66110 B 1,5 pasa (p<0,05) BbIIIe OTHOCUTEIBHO MTOKA3ATES IPH
XOBJI Il u XOBJI I.

VY nanuenToB ¢ Th17 THIOM oTBETa IMMYHHOH CHCTEMBI C BO3PACTAHUEM CETICHU
Tsokectd XOBJI yBennuuBanock komdercBo T-xenmnepos, MoHouToB CD14™ u He#Tpo-
(GUIBHBIX TPAHYJIOIUTOB, SKcIIpeccupyronmx IL-6R.

Taxum oOpa3om, Mpu KaXAOM W3 YCTAaHOBIEHHBIX THIIOB OTBETAa MMMYHHOU CH-
CTEMBI ¢ Bo3pacTtanueM crenenu Tsbkectd XOBJI yBennunBaercs yucio T-xenmnepos, Mo-
HouuToB CD14" 1t HEUTPOPUIBHBIX TPAHYIIOIUTOB, 3peibIX T-TUMQOIUTOB, IKCIIPECCH-
pytonmx IL-6R. Ilpu nepexmtouennn T-xenmeproro orBera ¢ Th1l na Th17 ummyHope-
TYJSTOPHBIN MyTh yBEJIMUYUBAETCS B Ooubliel crenenu 3kcrpeccust IL-6R Ha kierkax
CD4" u HeHTpOPUIBLHBIX TPAHYJIOIMTAX M B MCHBIIICH CTEIICHH HA MOHOIIMTAX. Y YUTHI-
Bas, uTo skcnpeccus IL-6R na T-xennepax, monorurax CD14™ u HelTpoMIBHBIX Tpa-
HYJIOLIUTaX HanOosee BeIpakeHa y il ¢ Th17 (eHOTHIIOM MMMYHHOTO OTBETa MOXKHO
cenaTh 3aKJItoueHue, uTo Kinaccuueckuid |L-6 CHTHATMHT BHOCUT 3HAYUTENbHBIN BKJIa/
B pasButhe Th17 MMMYHHOPETYJISTOPHOTO MYyTH, MOAYJISIHIO CBOWCTB MOHOIIMTOB.
HEHUTPODUITBHBIX TPAHYJIOLUUTOB U (POPMHUPOBAHUE CUCTEMHOTO BOCIIATICHHS y OOIBHBIX

XOBJI.
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3.6. Jkcnpeccusi FHAOTeHHbIX KAHHAOMHOUIHBIX PeleNnTOPOB

y 00JbHBIX ¢ Th- THIIaM¥u 0TBeTa HMMYHHOI CHCTEMBbI

OnHUM K3 3BEHBEB PETYJISIUUMU BOCIAIICHUS SBISETCA YHIOKAHHAOMHOWHAS CHT-
HajbHas cucteMa. [lepudepudeckuM perenTopoM KaHHAOMHOUAOB, KOTOPBIE SKCIpPEC-
CUPYIOTCSl HA IYMMYHHOKOMITETEHTHBIX KJIeTKaX, ABisiercsa penentop CB2. MccnenoBanu
y 6onbHBIX ¢ Thl- Th1/Thl7- u Th17 TumamMu oTBeTa HMMYHOMH CHCTEMBbI SKCIIPECCHIO
KaHHaOuHOMHOTO perentopa 2 Tuna Ha MJI ipu paznoit crenenu tsokectu XOBJI.

[{uToMeTpuveckuil aHAJIU3 TIOKa3all, YTO y MAUEHTOB ¢ Th 1 THIIOM HMMYHOTO
OTBETA CHU3UJIOCH YUCIIO MMMYHHBIX KJIETOK, SKCIIPECCUPYIOMUX I PepeHIupy Ol

aHTUTeH K penentopy CB; (pucynok 9).

xos1: [N 1 - .
xos12 [ 12 - g

xor11 [ ©.: -
oo, ) 0.

0 20 40 60 80 100

3HaueHIe
noka3zarensd, %

Pucynok 9 — KosmuecTBo MOHOHYKJI€APHBIX JEHKOIUTOB (%), SKCIPECCUPYIOITUX SHI0-
KaHHAOWHOMIHBIN perenTop 2 Tuma, y O0JbHBIX ¢ Th 1 THIIOM OTBETa HMMYHHOW CH-
CTeMBI ITpHU pa3Hou crenenu Tsoxectn XOBJIL.

[Tpumeuanwue: (*) — HOCTOBEPHOCTh Pa3IUYMil C KOHTPOIBHOM Tpymmoii: * - p < 0,05;‘;‘*
p < 0,001; (#) — Mmexxay rpynmnamu XOEJH | u XOBJI I # - p < 0,05; (+) - Mmexay rpyn-
namu XOBTHII u XOBJI I: +-p <0,05.
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[Tpu sToMm y nanuentoB ¢ XOBJI | konmuuectBo MJI, s3Kcnipeccupyromux petuentop
CB2, ymenbiminocs 10 87,2 % (p<0,05) ot Bcex uccaenyeMbIX KIETOK. Y TAIMEHTOB C
XOBJI Il u XOBJI Il uncio nefikonuToB CymecTBeHO CHU3MIOCh 10 41,2 % (p<0,001)
39,1 % (p<0,001) cooTBETCTBEHHO.
VY 60mpHbIX ¢ Th1/Th17- THTIOM OTBETa IMMYHHOM CHCTEMBI YKCIIPECCHSI JHJOKAH-
HaOMHOMIHOTO perentopa 2 tura Ha MJI acconmupoBanack O CTENEHBIO TSKECTH Ia-

TOJIOTUYECKOT0 Tpoiiecca (pucyHok 10).

XOBbJI 3 37,6 ** 4+

XOBbJI 2 38,6 ** ¢

XOBbJI 1

86,6 *

corrrpor | 0.2

20 40 60 80 100

3HaueHne
Tokasarens, %

(=]

Pucynoxk 10 — KonndecTBo MOHOHYKJIEAPHBIX JEHKOIUTOB (%), SKCIIPECCUPYIOIINX IH-
JIOKaHHAOWHOWIHBIA penenTtop 2 Tumna, y O0IbHBIX cq'hll Th17 TvmoM UMMYHHOTO OT-
BETa Ipu pa3Hoi creneHu Tsxect XOBJIL.

Ipumeuanue: (*) - TOCTOBEPHOCTH Pa3IMYMi C KOHTPOJIBHOM TPYIIION: * —p < 0,0SE*
—p <0,001; (#) - Mmexay rpynnamu C XOBJ’HI u XOBJI I: # — p < 0,05; (+) - Mmexay
rpyImmamu C XOBJHII u XOBbJI I: + —p <0,05.

VY narmentoB ¢ XOBJI | uncio neiikonutoB ymenblmioch 10 87 % (p<0,05) or
BCcEeX HcclenyeMbix kieTok. Y marueHToB ¢ XOBJI |l oTmedanoch pe3koe CHUKEHUE

grcia Kietok 10 38,6% (p<0,001), a mpu XOBJI Il — 1o 37,6% (p<0,001).
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VY GonpHbIX ¢ Th17 Tumom otBeta MMMyHOU cuctembl ipu XOBJI | konuuecTBO
MJI, skcmpeccupytomux peuentop CB;, yMEHbIIMIOCHh OTHOCUTEIBHO KOHTPOJBHBIX

sHaueHui 110 84 % (p<0,05) (pucynok 11).

(p 3HAUYCHUC
0 20 40 60 80 10 HoKasarels, %

Pucynok 11 — KonnuecTBo MOHOHYKJI€ApPHBIX JIEUKOLIUTOB (%), SKCIIPECCUPYIOLIUX 3H-
JOKaHHAOWHOWJIHBIM perenTop 2 Tuma, y OOJbHBIX Y 00JbHBIX ¢ Th17 THrom orBera
MMMYHHOU CHCTEMBI IpH pa3Hoil crenenu Tshkectu XOBJL.

Ipumeuanue: (*) - TOCTOBEPHOCTH Pa3IMYNi C KOHTPOJIBHOM TPYIIION: * —p < 0,05;‘1*
—p <0,001; (#) - mexay rpynmnamu C XOB.THI u XOBJL I: # — p < 0,05; (+) - MmexIy
rpyImmamu C XOBJ]qII u XObJI I: +—p <0,05.

Okcnpeccus CB; penentopoB MJI cratuctuyecku 3uaunmo (p < 0,001) causunack
npu XOBJI Il no 37 %, mpu XOBJI 11 1o 34,4 %.

HccnepoBanue mokasano CHUKeHUE 3kcnpeccun penentopa CB; Ha MOHOHYKIIe-
apHBIX JEMKOIUTAaX IpHU Bo3pacTaHuu creneHu Tsbkectn XOBJI. Ananorndnas kapTuHa
HaOJII0/1aeTCs MPH MEePEKIIIOYCHA UMMYHHOTO oTBeta ¢ Thl Ha Th17 ummyHOperymns-
TopHbIi yTh. [Ipu Thl THIEe oTBeTa KMMYHHOM cucTeMbl 3Kcnpeccus penentopa CB;
ObL1a HanboJIee BHICOKOM, a mpu Th17 - HaumeHee BoIpakeHa. Ha oCHOBaHMU MOTyYeH-
HBIX JJAHHBIX CIEJIaHO 3aKIF0YCHUH O 3HAYUTEIBHOM BKJIAJIE CUTHAJIBHOTO Iy TH, OIIOCPE-
noBaHHOTO perentopamu CBy, B pa3Butre cucTeMHOro BocnaieHus: y 60apHbIX XOBJI

o Th17 umMMmyHOperyasTopHoMy MyTH.
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I''TABA 4. POJIb JIMIINJIHBIX ME/IMATOPOB B PET'YJIAIIUAU
N ITPOT'PECCUPOBAHNU CUCTEMHOI'O BOCITAJIEHHUA Y TAIIUEHTOB
C XPOHUYECKOM OBCTPYKTUBHOM BOJIE3HBIO JETKHUX

B KJIETOYHO-MOJEKYJSIPHBIX MEXaHHW3MaxX Pa3BUTUS U PETYJSIIUU BOCHAICHHUS
BayKHasi POJIb OTBOAUTCS MOJIMHEHACHIILIEHHBIM )KUPHBIM KHclIoTaM. B kaduecTBe cocTas-
nsromux MeMOpanubix dochommmunoB [THXKK oka3wsiBatoT cyiecTBeHHOE BIHMSIHUE Ha
(GyHKIUMM MeMOpaHbl U aKTUBHOCTB KJIETKU B LieJoM. D¢ ¢ekTsl, okazpiBacmble [THXKK,
ONPEAENSIOTCSA TM00 MOJIEKYJIaMH KHUPHBIX KUCJIOT, JIN0O UX OMOJIOTMYECKHA aKTUBHBIMU
MeTaboauTaMu (3MKO03aHOU/IbI, TTpopa3zperniatoiue meauatopsl) [107; 173; 184]. Jlerou-
Hasl TKaHb, OCOOEHHO aJIbBEOJIbI, aKTUBHO YYaCTBYET B JIMIIHIHOM OOMEHE, TOHKO pery-
JUpys roMeocTa3 cyphaKkTaHTa U HEPEPBHIBHO 0OECTIEUnBasi €ro ONTUMAIbHOE (DYHKIIH-
HUpOBaHUE B JbIxaTeapHOM Lukie. [lon Bo3nelicTBueM BHEMHUX (AKTOPOB (AbIM, 3a-
rpsi3HEHNE) HapyIaeTcs romeoctas cypdakranta. B Bocnianenuu npu XOBJI yyacTBytoT
OMOJOTMYECKH aKTUBHBIE JIMIIU/IbI, TAKHE KaK SUKO3aHOU 1Bl U CPUHT OJTUITUIBI.

Y4uuThIBas NpeACTaBICHHBIE B IJ1aBE 3 PE3yJIbTATHI UCCIIEIOBAHUS O IOMUHUPOBA-
Hun Thl tuma orBera mmmyHHOUN cuctembl ipu XOBJI |, Th1/Th17 - mpu XOBJI Il u
Th17 - mpu XOBJI Ill, u3ydeH cocTaB >KUPHBIX KUCIOT MEMOPaHbl HMMYHOKOMIICTCHT-
HBIX KJIETOK HAa MOJIENM JEMKOLMTa, METa0OJUYECKHE MPEBPALICHUS] U OKCUTE€HAa3HbIE
MIPOU3BOIHBIE )KUPHBIX KUCIOT y O0bHBIX XOBJI npu BbIeIeHHBIX (DEHOTUIIAX UMMYH-

HOT'O OTBCTA.

4.1. CocTaB :KHPHBIX KHCJI0T MeMOPAHBI JIEHKOIHUTOB Y 00JIbHBIX

¢ Th- rumamMu KMMYHHOI'0 OTBeTa

VY oOcnenoBannbix manueHToB ¢ XOBJI HEe3aBHCUMO OT THUITAa UMMYHHOTO OTBETA


https://www.sciencedirect.com/topics/food-science/phospholipids
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BBIICJIEHO 39 KUPHBIX KUCJIOT, B TOM YHCIIE HACBIIIEHHBIX, MOHOEHOBBIX U MOJIMHEHACHI-
HICHHBIX, HOPMAJIBHOT'O U U30-CTPOeHUs ¢ JUIMHOMU 1enu oT Cqz 10 Cos, C YETHBIM U HE-
YETHBIM YHCIIOM YTJIEPOJHBIX aTOMOB B MeMOpaHe JelkonuToB (Tadm. 16- 18). B Tad-
U1l aBTop He BHec oTaenbHbie KK, conepikanne kotopeix 0bu10 Menbiie 0,1%. B ato
yucno Bouwiu HXXK nopmansnoro crpoenus (10:0, 19:0, 22:0), oTaenbHbIe MOHOCHOBBIE
(14:1, 18:1n5, 20:1, 22:1), nuenossie (18:2n5/9), Tpuenossie (20:3n3), a Takxke KK nzo-
Y aHTEU30CTPOCHHUS.

V¥ nanuentoB ¢ XOBJI He 3aBrcHMO OT npeodiiafaromero (peHoTrua UMMYHHOTO
OTBETA BBISBJIICHO YBeIu4YeHHe 10Ju JaypuHoBoi (12:0) naceimennoi XKK (Tadm. 16).

Y GOJBHBIX C MpEBATUPOBaHUEM Thl UMMYHOPETYJIATOPHOIO IYTH BBISBICHO
YBEJIMYECHHUE COJIEP)KaHUSI B MeMOpaHe JIEMKOUUTOB MaibMUTHHOBOM (16:0) Ha 14%
(p<0,01) u cHmwxenne mupucturoBoit (14:0) KK nHa 25% (p<0,01) 1o cpaBHEHHIO CO
3IOPOBBIMHU JIUIIAMH.

Y GonpHBIX ¢ mpeBagupoBanueM Th1/Thl7-tuna orBera MMMYHHOW CHCTEMBI
yCTaHOBJICHO yBelndeHue nanbMuTrHOBOM (16:0) Ha 8% (p<0,01) u cHIKEHHE apaxu-
HoBo# (20:0) XKK Ha 13% (p<0,01) 1o cpaBHEHHUIO C KOHTPOJIbHOM rpymnmoi. Comepika-
HUE MUPUCTUHOBOM KUCHOTHI (14:0) y 3Tux namuentax 6su10 Ha 25% (p<0,01) Bbiie,
4yeM y OOJIbHBIX ¢ Th1 THIIOM MMMYHHOTO OTBETa, HO HE OTJIMYAIOCH OT 3HAYCHUS B
KOHTPOJIBHOM TPYIIIE.

VY 6oabHBIX ¢ Th17-THIIOM OTBETa MMMYHHON CHCTEMbI HAOJIIOAJIOCh YBEIUYe-
HUE B MeMOpaHe JneiikonuTa coaeps:xanust MupuctuHoBoit (14:0) KK na 11% (p<0,01)
u creapuHoBoii (18:0) va 10% (p<0,001), ymenbiienue noiau apaxunoBoit (20:0) va 35%
(p<0,001) oTHOCHTENBHO 3HAYEHUI y 3MOPOBBIX JHil, O0MbHBIX ¢ Thl- m Th1/Thl7-
TUIIAMU UMMYHHOTO OTBeTa. HecMoTps Ha pa3HbI BEKTOpP U3MEHEHUN B YPOBHSX OT-
nenpHbIX KK, cyMMapHoe cofiepykaHre HaChIIEHHBIX )KUPHBIX KHCIIOT Y BCEX OOJIBHBIX

¢ XOBJI 6b110 MOBBIIEHHBIM 10 CPABHEHUIO C TPYIIION KOHTPOJIS.
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TOB ¢ XOBJI (% OT CyMMBI >KMPHBIX KHCJIOT)

‘ Twrbl 0TBETa UMMYHHOU CUCTEMBI
[Tokazarenu y nanueHToB ¢ XOBJI,
KonTpoJib _
(% ot cyMMBI (x) n =100
KUPHBIX KHC- N=28 Thl tun Th1/Th17 tun. | Th17 tun
J0T) n=36 n=28 n=36
1) ) 3)
12:0 0,35+0,02 0,81+0,01 0,80+0,03 0,78+0,02
(maypuHOBas p1« < 0,001 p2«x< 0,001 ps«< 0,001
KHCJIOTA)
140 1,98+0,07 1,48+0,03 1,85+0,04 2,19+0,05
' p1« < 0,01 p21< 0,001 p3«< 0,01
(MUpHCTUHOBAS
KHCJIOTA) p31< 0,001
P3-2< 0,01
16:0 25,03+0,31 28,59+0,51 26,99+0,61 24,37+0,26
(maapMUTHHOBAS p1« < 0,001 p2+< 0,01 p31< 0,001
KHCJIOTA) p2-1< 0,00 p32< 0,01
_ 19,13+0,35 19,74+0,34 19,58+0,14 20,97+0,26
18:0
(cTeapuHOBas p3+< 0,001
KHCJIOTA) ps1< 0,001
p3-2< 0,001
200 0,71+0,03 0,66+0,01 0,62+0,03 0,46+0,03
) p2+< 0,05 p3«< 0,001
(apaxuHOBas
KHUCJIOTA) p31< 0,001
p3-2< 0,001
Cymma HachI- 47,09+0,35 51,284+0,37 49,83+0,55 49,27+0,37
nterHBx JKK p1« < 0,001 p2«< 0,001 p3«< 0,05

[Tpumeuanue: B Tabauie 16 - 19 moka3aHbl CTATUCTUYECKU 3HAUUMBIE PA3ITUIHSL:

Pi-x, P2« P3-x - C KOHTPOJIbHOW TPYMIOH; p2-1 — Mexay rpymnmamu ¢ Th1/Thl7- u Thl-
3aBHCUMBIM TUTIAMH OTBETa UMMYHHOU CUCTEMBI; P3.1 — MEXKIy rpymnmamu ¢ Th17-u Thl-
3aBUCHUMBIM THIIAMH OTBETAa KIMMYHHOM CHCTEMBI; P3-2 - MeX Ay rpymmnamu ¢ Th1/Thl7- u

Th17-3aBUCHMMBIME TUIIAMH OTBETa UMMYHHON CHCTEMBI.

OTHOCHUTENBHOE COJIEpKAHNE OTJCTbHBIX MOHOHEHACHIIIIEHHBIX YKUPHBIX KUCIIOT
B MeMOpaHne JielikonutoB y narueHToB ¢ XOBJI npencraBneno B Tabmure 17.
V¥ Bcex nanueHToB ¢ XObJI He3aBUCUMO OT NPEBATMPYOLIETO TUIIA UMMYHHOTO

OTBETa OTMEYaJICsl MOHWKEHHBIN ypoBeHb osienHoBOH (18:1n-9) XKK.
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Tabnuna 17 - YpoBeHb MOHOCHOBBIX KUPHBIX KHUCIOT MEMOPaH JICHKOIIUTOB

y narueHToB ¢ XOBJI (% 0T cyMMBbI JKUPHBIX KUCIIOT)

Turbl OTBETa UMMYHHOM CUCTEMBI
y marmeaToB ¢ XOBJI, n = 100

KonTpoJib
[TokazaTenn n=28 Thl Tam Thig;]h“ Th17 tun
n=36 a n=36
n=28
) ) ®3)

16:1n-9 1,15+0,05 1,06+0,01 1,08+0,04 1,21+0,03
(rexcajerieHoBas KHC- p31< 0,001
JI0TA) p32< 0,001
16:1n-7 1,38+0,14 0,80+0,02 0,89+0,04 1,15+0,02
' p1« < 0,001 p2+< 0,001 p3«< 0,05

(TaTEMUTOJICUHOBAST
p2-1< 0,001 p3-1< 0,001

KHCIIOTA)

P3-2< 0,001
18:1n-9 15,59+£0,52 | 12,51+0,24 12,54+0,15 12,494+0,17
(onenHOBasE KHCJIOTA) p1« < 0,001 p2+< 0,001 p3«< 0,001

_ 1,88+0,06 1,93+0,05 2,01+0,06 2,31+0,04
18:1n-7

ps«< 0,001
(oKxTaIeKaMOHOCHOBAS
KHCJIOTA) Ps1< 0,001

p3-2< 0,001
CVMMA MOHOHCHACEL 20,00+0,73 | 16,30+0,26 16,52+0,14 17,16+0,18

Y p1x< 0,001 | pr< 0,001 | pax< 0,001

IICHHBIX KUPHBIX
KHUCJIOT ps1< 0,01
p3-2< 0,05

VY narmentoB ¢ XOBJI u npeBanmupoBanuem Thl- u Thl/Thl7 ¢penorumamu nm-
MYHHOTO OTBETa OTMEYAJIOCh CHUKEHUE JI0JU MajbMuTtosienHoBow (16:1n-7) )KK B mem-
OpaHe UMMYHOKOMIIETEHTHBIX KJIeTOK Ha 42 % (p<0,001) u 35 % (p<0,001) cooTBeT-

cTBeHHO. [Ipu 3TOM HamOOJIbIIIEe CHUKCHUE ONPEACISUIOCH Y MAMeHTOB ¢ Th1 Tumom

OTBCTa HMMYHHOﬁ CHCTCMBEI.

B rpynme XOBJI ¢ Thl7 ¢peHOTHTIOM HMMYHHOTO OTBETa OMPEICIISIIOCH YBEIIHU-
yeHHe oktagekamMoHoeHoBoi KK cemetictBa n-7 (18:1n-7) Ha 23% (p<0,001) oTHOCH-
TEJILHO 3HAYCHHH MMOKa3aTelis y 3A0poBbIX Jinil U Ha 15-19 % (p<0,001) oTHOCHTEIIBHO
oonbHbIXx XOBJI ¢ mpeBamupoBanreM Thl u Thl/Th17 tunoB oTBeTa UMMYHHOU CH-
crembl. Cojeprxanne nanpbMutoiaeraoBoi (16:1n-7) XK 6bu10 Ha 17 % (p<0,05) Huke

3HAYCHUS B KOHTPOJIbHOM Tpyrie u Ha 43% (p<0,001) u Ha 29% (p<0,001) npeBsbimano

nokazaresb y 00sibHbIX ¢ Thl- u Th1/Thl7 penoTnnamMu UMMYHHOTO OTBETA.
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BrIsiBIEHO CHIDKEHUE CYyMMAapHOTO COJIepKaHusi MOHOHEHachImeHHbIX JKK B Kite-
TOYHOW MeMOpaHe JICHKOIIMTOB Yy MAallMeHTOB MPHU BCEX THUIAX OTBETAa UMMYHHOH CH-
CTEMBH.

VY 6ompabIX XOBJI pu n3y4aeMbIx THIIaX UMMYHHOTO OTBeTa MOAu(UKAIHSI CO-
craBa [THXK xapakrepuzoBanach CTATUCTUYECKH 3HAYUMBIM CHYKEHHEM JOJIN DHKO-
3aneHTacHoBOU (20:5n-3), moko3arekcacHoBOUM (22:6n-3) KUPHBIX KHUCIOT OTHOCH-
TEJILHO TMOKa3aTeliell B KOHTPOJIbHOM rpymme (tadu. 18). Ciaemxyer oTMETHTb, YTO MPH
Th17 Tume orBeTa HIMMYHHOM CHCTEMBI 01 ditko3aneHTacHOBOH (20:5n-3) )KK Oblia
Hwke Ha 30% (p < 0,001) otHOCUTENBHO NIOKa3atesei mpu Thl- u Thl/Thl7-tumax ot-
BETa UMMYHHOU CHCTEMBI.

B toxxe Bpems ipu Th17 denorure moins qokozarekcacHoBoi (22:6n-3) KK Obiia
CTaTUCTHYECKHU 3HAYMMO B 2 pa3a Bhimie, ueM rpu Thl- u Th1/Thl7 ¢heHorunax nMmyH-
HOTO OTBETA.

VY 6oapubIx XOBJI BeISIBIEHO HaKOTUJIEHUE apaxu1oHOBO# (20:4n-6) U 1oK03aTET-
paeHoBoIi (22:4n-6) KUPHBIX KUCIOT B MeMOpaHe JTeUKOIUTOB. [Ipu 3TOM y OOJIBHBIX C
Th17 dpenorunom conepxanne apaxugonoBoit (20:4n-6) KK 6s110 Ha 11% (p < 0,001)
BBIIIIC aHAJIOTHYHOTO TOKa3aTels mpu Thl TIle OTBETa UMMYHHOM CHUCTEMBI U OBLIO
coroctaBuMo ¢ nokaszaresneM nipu Th1/Thl7 ¢penorumne. [1pu Bcex nzyuaempbix peHoTH-
1ax OTMEYaI0Ch CTATHCTUYCCKH 3HAYMMOE YBEITUUCHUE COJICPIKAHUSI JJUTOMO - Y—JTHHO-
nenoBoit (20:3n-6) XKK. CnexyeT oTMeTHTh, 9TO Iipu Th1 THIle OTBETa IMMYHHOH CH-
CTEeMBbI 3HAUYCHUE JAHHOTO 1oKa3aress Obuto Ha 19% (p < 0,001) BbIie, 4eM B KOHTPOJIb-
Hoit rpymme. Y maneunaToB ¢ Th1/Th17 u Th17 tumamu oTBeTa UMMYHHOH CHCTEMBI
JIOJIST TUTOMO - Y—JnHOeHoBoM (20:3n-6) KK oTHOCUTENBHO TIOKa3aTeneld KOHTPOIIb-
HOU Tpymbl ObuTa BhIme Ha 6% (p < 0,001) 1 8% (p <0,001) COOTBETCTBEHHO.

Kak BuaHO 13 Tabnumpl 18 y Bcex manueHToB B MeMOpaHe JIEHKOLMTOB yMEHb-
Trajcs myJ n-3 nojuHeHachIeHHbIX JKK, 0 4eM CBUAETENbCTBYET CHUKEHUE CyMMap-
Horo cozaepxanus n-3 [THXKK. [Tpu stom nyn n-3 ITHXKK 6bu1 Hanbosee cCHIOKEH Ipu
Thl- u Th1l/Thl7-tune uMMyHHOTrO OTBEeTa. 3HAUCHKE TOKa3aTens npu Th17 Turme oT-
BETa MMMYHHO# crcTeMbl ObUTO BbINIe HA 14% (p < 0,001), vem nipu Thl- u Th1/Th17-

denotune, Ho Ha 42% (p < 0,001) HUKE OTHOCUTENHHO KOHTPOIHHOM TPYTIIIHIL.
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Ta6numa 18 - YpoBeHb MOIMHEHACHIIIIEHHBIX KUPHBIX KUCIOT B MEMOpaHE JICHKOIIUTOB

y narueHToB ¢ XOBJI (% 0T cyMMBbI JKUPHBIX KUCIIOT)

Tunel 0OTBETAa UMMYHHOU CHCTEMBI
KoHnTpoib y 6osbabIXx XOBJI, n = 100
[Tokazarenu n=28 Thl Tun Th1/Th17 Tun Th17 Tun
(x) n=36 n=28 n=36
1) 2) 3)
18:2n-6 8,82+0,17 9,22+0,17 9,35+0,09 8,79+0,13
(JIMHOJIEBAas KUCJIOTA) p3-2< 0,01
18:3n-3 0,33+0,04 - - —
(ambda-muHOICHOBAS
KHCJI0TA)
20:3n-6 1,15+0,03 1,37+0,01 1,224+0,02 1,24+0,04
(muromo y —JIMHOJIEHO- p1« < 0,001 p2+«< 0,001 | p3x<0,001
Basi KHCJIOTA) p3-1< 0,001
20:4n-6 12,57+0,45 14,01+0,18 14,87+0,191 15,52+0,29
(apaxuoHOBAS KHUC- p1« < 0,05 p2«< 0,001 p3«< 0,001
J10Ta) p3-1< 0,001
20'5n-3 0,97+0,07 0,42+0,01 0,38+0,02 0,33+0,02
. p1« < 0,001 p2«< 0,001 p3«< 0,001
(?iiKO3aIIeHTacHOBAS
KHCIIOTA) pa< 0,001
p3-2< 0,01
22:4n-6 0,19+0,03 1,444+0,01 1,534+0,02 1,41+0,03
(Toxo3aTeTpacHOBas p1« < 0,001 p2«< 0,001 p3«< 0,001
KHCJIOTA) p2-1< 0,01
22:5n-3 0,97+0,07 1,03+0,01 0,98+0,02 0,99+0,03
(moko3amneHTaeHoBast
KHCJIOTA)
22:6n-3 1,89+0,10 0,45+0,04 0,62+0,04 0,78+0,07
(moxo3arexkcacHOBas p1x < 0,01 p2«< 0,001 p3«< 0,001
KHCIIOTA) p211< 0,01 p3-1< 0,001
p3-2< 0,001
Cymma n-6 TTHXKK 23,72+0,50 26,59+0,46 27,38+0,34 27,95+0,34
p1« < 0,001 p2«< 0,001 p3«< 0,001
p3-1< 0,02
Cymma n-3 TTHXKK 3,67+0,20 1,8540,02 1,834+0,04 2,11+0,05
p1« < 0,01 p2«< 0,01 p3«< 0,01
p31< 0,01
p3-2< 0,01
CoorHotieHue 0,15+001 0,07+0,00 0,07+0,00 0,08+0,00
cymma n-3 p1« < 0,001 p2«< 0,001 p3«< 0,001
[MTHXK/cymma n-6 p3-1< 0,02
IMTHXK
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Cymmapnoe coaepxkanue N-6 ITHXKK, nHanpoTus, y Bcex MaueHTOB OBLIO BBIIIE
OTHOCHUTEJIBHO TpyIibl KOHTpoJsi. Ho Hanbonee nosbiteH myi n-6 [THXKK 6b11 y nanu-
ertoB ¢ Th1/Th17 u Th17 Tunmom oTBeTa UMMYHHOU CHCTEMEI.

Kaxk nmoka3zanu pe3ynbTraTsl HCCIIEOBAHUSI CHCTEMHOE BOCTIAJICHUE TIPU PA3TMYHBIX
dbeHoTUnax WMMYHHOTO OTBETa aCCOITMUPYETCS CO CXOKUMH W3MEHEHHUSMU COCTaBa
KUPHBIX KACIOT JIEUKOUTOB. Y 00mbHBIX XOBJI mpoucxoauT yBennueHne HACHIIICH-
HbIX Ha (oHe cHWKeHus MoHOHeHachlmeHHbIX KK, Hakomnenue mysna n-6 ITHXKK nHa
done ucromenus n-3 [THXK. [1pu 3Trom nmerorcst o0coOeHHOCTH MOIU(HKAIIN COCTaBa
HachleHHbIX U MOHOEHOBBIX KK y 60sbHbIX XOBJI ¢ paznuuHbIMU TUITAMH UMMYHHOTO
orBeTa. MoauduKaIs cOCTaBa HACHIIICHHBIX JKUPHBIX KHUCJIOT Y MalMeHToB ¢ Thl-
TUTIOM OTBE€Ta UMMYHHOW CHUCTEMbl XapaKTEPU3YETCsl HAKOIUICHUEM MNaIbMUTUHOBOU
(16:0) u camxenueM ao0au mupuctuHoBoi (14:0) XKK. V manuentos ¢ Thl/Th17 deno-
TUIIOM OTMEYAeTCs YBEJIMYECHHUE N0 NanbMUTHHOBOM (16:0) 1 CHI>KEHME 10U apaxu-
HOoBO¥ (20:0) XXK. Jlns marmentos ¢ Th17 ¢penoTHIOM XapakTepHO HAKOIUICHUE MHPH-
ctuHOBOM (14:0) u creapunoBoii (18:0) Ha PoHE 3HAUUTENHHOTO CHUKEHHUS 10U apaxu-
HoBoM (20:0) XKK. Ocobennoctu moaudukanmu cocraBa MOoHOeHOBBIX KK y mariueHToB
¢ Thl- u Th1/Th17 Tunamu oTBeTa MIMMYHHOMN CHCTEMBI ITPOSBIISIOTCS CHU)KEHUEM JIOJIH
nanpmuToosienHoBol (16:1n-7) XK, a y manmentoB ¢ Th17 ¢erotunom - yBennueHuem
okTagekamoHoeHoBoM (18:1n-7) XKK. Moaudukamnus coctaBa MNOJUHEHACHIIICHHBIX
KUPHBIX KUCTOT MeMOpaHsbI JIeWKoUTOB y 607bHBIX XOBJI ¢ n3ydyaeMbpIMU TUTIAMU UM-
MYHHOT'O OTBETA XapaKTepU3yeTCsl OJHOBPEMEHHBIM YCUJIEHUEM CUHTE3a apaxuJ0HOBOM
(20:4n-6), noko3areTpacHoBoi#t (22:4n-6) KK u ucromenunem myna nuHoseBoi (18:2n-6)
KK, uto cBumeTenbCTBYET 00 aKkTUBaIMKU MeTabonnyeckux npespaienuit n-6 TTHXK.
Haxormutenue B netikonutax 6oiapHbIXx XOBJI apaxumonoBoit (20:4n-6) KK u eé meTado-
JMTa JA0KO3aTeTpacHOBOM (22:4n-6) CBUIACTEILCTBYET O POCTE MPEIIISCTBEHHHUKA MPO-
BOCIAJIUTENIBHBIX MEAUATOPOB BOCHAJICHHS. YBEIMYCHUE apaxuJOHOBON KHUCIOTHI
(20:4n6) B MemOpaHe JIEUKOIIUTOB MPOUCXOIUT MPU 3HAYUTEIHLHOM JIe(pUIINTE €€ OCHOB-
HOT'O KOHKYPEHTA - SUKO03areHTaeHOBOM KUCIOTHI (20:5n3), 4TO onpeAesieT HapyIlIeHHe

IIPOIIECCOB pa3peIIeHNs OCTPOro BOCHaIeHUs. Y MalueHToB ¢ Th17 THIIOM KMMYHHOTO
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orBera moaudukaius cocraBa ITHXXK Oosee BoipaskeHa, yem y OonbHBIX ¢ Thl- u

Th1/Th17 dbenoTrmamu.

4.2. Metabonueckne NnpeBpallCcHUA U OKCUTI'CHA3HbIC IIPOU3BOAHLIC

JKHPHBIX KUCJIOT Y 60JbHBIX ¢ Th- THIAMH 0TBeTa MMMYHHOH CHCTEMBbI

[IpuunHoii BbIsiBIIEHHBIX M3MeHeHul coctaBa JKK y OonbHbIXx XOBJI siBnsiercs
HapyuieHue ux metadonusma. Ilposenen ananus npespamenuii KK, snstommuxcs npen-
IIECTBEHHUKAMU U MHTHOUTOpAMHU CHUHTE3a MPOBOCHAIUTENBHBIX IMKO3aHOUAOB. Yya-
CTHE€ MPEAIIECTBEHHUKOB pa3inuHbIX ceMercTB JKK B 31iK03aHOMIHOM LIMKJIE OLIEHUBAIU
o cootHoennto 20:4n-6/20:5n-3. Cocrossure MeTaboau3Ma B 3MKO3aHOMIHOM IIUKJIIE
oleHnBaM 1o cooTHomeHus M 20:4n-6/22:6n-3 u (20:3n-6 + 20:5n-3)/ 22:6n-3.

VY 6onpubix XOBJI onpenensiock yBenuuenue kodddunuenton 20:4n6/20:5n-3
(p<0,001), 20:4n-6/22:6n-3 (p<0,01) u (20:3n-6+20:5n-3)/ 22:6n-3 (p<0,01) (Tadi. 19).

VY nanuentoB ¢ Th1 TumoM oTBeTa UMMYHHOUW CHCTEMBI 3HAYEHUE COOTHOIICHUS
20:4n-6/20:5n-3 6b110 BhIIe HA 75% (p<0,001), ko3ddurmenra 20:4n-6/22:6n-3— Ha
574% (p<0,01) u (20:3n-6+20:5n-3)/22:6n-3— Ha 307% (p<0,01) OTHOCUTEIILHO MOKa3a-
TEJISl B KOHTPOJIbHOW TPYIIIIE.

[Mpu Th1/Th17 denorune cootHorrenue 20:4n-6/20:5n-3 mpesbimano Ha 88%
(p<0,001), 20:4n-6/22:6n-3—Ha 489% (p<0,01) u (20:3n-6 +20:5n-3)/22:6n-3 —Ha 211%
(p<0,01) moka3atenu KOHTPOJIBHOM rpymmbl. [Ipu 3ToM y 60abHBIX ¢ Th1/Th17 denoTn-
noM 3HadeHue kod3ddunmenta 20:4n-6/20:5n-3 6bu10 BBIIIE (p<0,01), a 20:4n-6/22:6Nn-3
u (20:3n-6+20:5n-3)/22:6n-3umwke (p<0,01) oTHCHTENBHO MOKa3aTened mpu Thl-tume

HMMYHHOT'O OTBCTA.
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Ta6muna 19 - [Tokazarenu MeTab0JIMUECKUX MPEBPAIICHUN U OKCUTE€HA3HBIX MPOU3BO/I-

HbIx JKK y maruentor ¢ XOBJI (M £ m)

IMamuentsl ¢ XOBJI, n = 100
KonTpouib
IMokazaTenu n=28 Th1 tun Th1/Th17 Tun Th17 tun
() n=36 n=28 n=36
1) (2) 3)
20:4n-6/20:5n-3 17,91+1,16 31,30+1,20 33,61+1,91 53,49+3,52
Pix < 0,001 p2-1<< 0,001 p3-1<< 0,001
p2-1< 0,01 p3-1< 0,001
p3-2< 0,001
20:4n-6/22:6n-3 7,05+0,37 47,54+3,15 41,56+1,83 30,09+3,94
p1x < 0,01 p2-x< 0,01 P3-x< 0,01
p2-1< 0,01 p31< 0,01
p3-2< 0,01
(20:3n-6+20:5n-3) 1,55+0,04 6,31+0,11 4,83+0,10 3,48+0,16
122:6n-3 p1« < 0,01 p2«< 0,01 p3«< 0,01
p2-1< 0,01 p31< 0,01
p3-2< 0,01
JITB4 9,00 £ 0,82 22,00+ 1,20 23,50 + 1,46 23,00 £4,10
p1« <0,01 p2«< 0,01 p3+«< 0,01
TXB2 15,00 = 0,67 32,07+ 0,52 27,90 £+ 1,82 34,15+ 1,05
p1« < 0,01 p2«< 0,01 p3«< 0,01
p3-2< 0,01

VY narieHToB ¢ Th17 THIIOM OTBETa IMMYHHOM CUCTEMbI YBEJIUYMIOCH COOTHOIIIE-
aue 20:4n-6/20:5n-3 Ha 198% (p<0,001), 20:4n-6/22:6n-3 — Ha 326% (p<0,01) u (20:3n-
6 + 20:5n-3)/22:6n-3 — Ha 124% (p<0,01) npu cpaBHEHUH C MMOKA3ATEIIIMUA KOHTPOJIBHOM
rpymisl. [Ipu aTom cootHomenue 20:4n-6/20:5n-3 npesbimano va 59% (p<0,01) anano-
THYHBIA TTOKa3aTeNb y 00JbHBIX ¢ Th1/Th17 denotunom. B Toke Bpems ko3 PpuIHeHTHI
20:4n-6/22:6n-3 u (20:3n-6+20:5n-3)/ 22:6n-3 Obutn HIKe Ha 28% (p<0,01) oTHOCH-
TEJIbHO Moka3atenelt mpu Th1/Thl7-Tume oTBeTa MIMMYHHON CHCTEMBI.

VYeenmunyenue cootHomenus 20:4n-6/20:5n-3 npu Bcex THIMax KMMYHHOTO OTBETa
CBHUJICTEJILCTBYET O HAKOIUICHUU B KJICTOYHOW MEMOpaHe MpEIICCTBCHHUKOB CUHTE3a
9MKO3aHOUIOB, KOTOPOE HaMOOJee BBIPAXKEHO Mmpu Thl7THle 0OTBETa UMMYHHOW CH-
crembl. JInnamuka xodddumuentoB 20:4n-6/22:6n-3 u (20:3n-6+20:5n-3)/22:6n-3 ot
HauOoJbIIero 3HaueHuss npu Thl- 10 HaumeHsblnero npu Th17 ¢enorune moxer pac-

CMAaTpHUBATLCA KaK KOMHGHC&TOpHBIﬁ MCXaHH3M, HaHpaBHeHHHﬁ Ha CHM)XXCHHC CHHTC3a
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MPOBOCTIATIUTENBHBIX JIUIUAHBIX MEAUATOPOB. B TO ke BpeMs 3HaueHUs dTUX MoKa3aTe-
JIeH, OCTaroIIuecs BRICOKMMHU Tipu Th17 Thrie OTBETa HUMMYHHOU CHCTEMBI, CBHICTCIIb-
CTBYIOT O COXPAHSIFOLIEICS BBICOKOM aKTUBHOCTU MeTaboanyeckux npespamenuii XKK.

CrnencTBueM yBENMYEHUSI MHTEHCHUBHOCTH MeTabonudeckux mnpepamienuit KK
SBIISICTCS YCUJICHUE TIPOAYKIIMH MEIMATOPOB BoCHaneHus jneiikorpueHa B4 (JITB4) u
OpPOHXOKOHCTPUKTOPOB TpomOokcana B2 (TXB2).

[TonTBepKaeHUEM TaHHOTO MPEANOI0KEHUS SIBWINCH PE3YIbTaThl U3YUEHUS OK-
CUI'€HA3HBIX MPOU3BOAHBIX ¥ 00bHBIX ¢ Thl-, Th17- u Th1/Thl7-tunamu orBera M-
MYHHOW CUCTEMBI. Y CTAaHOBJIEHO, 4TO y nanueHToB ¢ XOBJI B KpoBU yBEIHUEHO COJIEP-
»aHue TpomOokcana B2 u nelikorpuena B4 1o cpaBHEHUIO ¢ IpyIION KOHTPOJIs (pUCy-
HOK 12).

VY manuentoB ¢ Thl tumom oTBeTa MMMYHHOH cucTeMbl conepxanue TXB2 B
KpoBH ObLTO yBenu4ueHo B 2,2 pasa (p<0,01) u JITB4 - B 2,4 paza (p<0,01) o cpaBHEHHIO

C rpynnoi KoHTpods (puc. 12).

O NeiikoTpueH B4
40 O TpombokcaH B2

* o

88 *

30 *

25 * *
20

: mll

KouTposnbHas rpymnmna Thl tun Th1/Th17 tun Th17 Ttun

o

Pucynok 12 — YpoBeHb 31K03aHOUIOB B CHIBOPOTKE KpoBU 00mbHBIX XOBJI ¢
pasubivu Th THAMK OTBETa UMMYHHOW CUCTEMBI.

[Ipumeuanue: (*) — TOCTOBEPHOCTh Pa3IMUMi C KOHTPOJIBHOM rpynmoii: * — p <
0,01; (°) — mocToBepHOCTD pazinuuuiit Mmexxay rpymmnamu ¢ Th17 u Thl/Th1l7 tunamu ot-
BE€Ta UMMYHHOM cuctemsl: ° - p<0,01.

[Mpu Th1/Thl7-Tune oTBeTa UMMYHHOUM CHUCTEMBI cojep)kanue B kpoBu JITB4 u
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TXB2 npeBblinago KOHTPOIbHBIE Moka3aTenu B 1,8 pasza (p<0,01) u 2,6 pasa (p<0,01)
COOTBETCTBEHHO.

VY namuentoB ¢ Th17-TumoM UMMYHHOTO OTBETa MO CPAaBHEHUIO C TPYIION KOH-
TpoJs ObLIO yBenmueHo coaepkanune TXB2 B 2,3 pasa (p<0,01) u JITB4 B 2,5 paza
(p<0,01). B aToit moarpymnme ypoBeHb TpoMO0okcana B2 6bu1 Ha 22% (p<0,01) BBIIIE OT-
HOCHUTEINIbHO TToka3aTens nmpu Thl/Thl7-tume orBeTa MUMMYHHON CHCTEMBI.

Kaxk nokazanu uccienoBanus, y 60apHbIX XOBJI cTaOuimbHOro TeueHus nepekimoyeHre
UMMYHOperyJ1siTopHoro myTd ¢ Th1 sa Th 17 conpsbkeHo ¢ ycuaeHrneM MeTab0THYeCKIX Tpe-
BpameHnii N-6 ITHXK u uHTEeHCHMBHON mNpoayKIMed MpOBOCHAIUTEIBLHBIX U OPOH-
XOKOHCTPUKTOPHBIX 3MKO3aHOUOB.

CHmwxenue coniepkanus siko3onentaeHoBoi (20:5n-3) KK B memOpane neiko-
LIUTOB, YCTAHOBJICHOE B XOJI€ UCCIIEJOBAaHUs, O3HAYaeT AePUIMT cyOcTpaTa JIJIsl CHHTE3a
MPOCTAHOUIOB 3-i cepuM U JIEUKOTPUEHOB S-if cepuu. BeneacTBue 3Toro y G0JIbHBIX
XOBJI popmupyercs aucdaanc MexAy Ipo- U MPOTUBOBOCHAIIUTEILHBIMU MEIHATO-
paMH U yCUJIMBAETCsl CUHTE3 Ouosiornyecku aktuBbix Metadonutos [THXKK nposocna-
JUTENBHOTO U OPOHXOKOHCTPUKTOPHOTO ACUCTBUS. AccolMalys MOIU(DUKAIIUU COCTaBa
KK meMOpaHbI JIEHKOLIMTOB M aKTUBHOCTH CHUHTE3a MPOBOCHAIUTEIBHBIX JIMIUIHBIX Me-
JIMaTOPOB ¢ (PEHOTUIIAMU UMMYHHOT'O OTBETA IMO3BOJISIET CAEIATh 3aKII0UEHNE O BaXKHOM
3HaueHuu JKK, X OKCUNPOU3BOJHBIX B PEryJISILUA CUCTEMHOTO BOCHAJICHUS MIPH CTa-

owpHOM TeueHnn XOBJL.
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4.3. B3auMoCBSI3b CHCTEMHOT0 BOCTIAJIEHUS 1 MOAU(PUKALMHE COCTABA
JKMPHBIX KMCJIOT MMMYHOKOMIIETEHTHBIX KJIETOK

IPH XPOHUYECKOH 00CTPYKTHBHOM 00J1€3HU JIETKUX

Jnis onpenenenus ponn Moaupukamuu coctaBa XKK MmeMOpanb *UMMyHOKOMITE-
TEHTHBIX KJIETOK B pa3BUTHH CUCTEeMHOTO BocrajieHust o Thl-, Th1/Th1l7-u Th17 num-
MYHOPETYJIATOPHOMY ITyTH, MPOBEJEH aHaU3 C UCIOJIh30BAHUEM METOJA TJIaBHBIX
KOMITOHEHT (DAKTOPHOTO aHau3a U KOppesimoHHoro ananusa Crnupmena. Metomiom
TJIaBHBIX KOMITOHEHT MPOBEACHA PEAYKIIHS JaHHBIX IUTOKUHOBOTO MPOQHIISL U COCTaBa
KK nis BiieieHUS MUHUMAJIBHOTO YKcIia 00jiee eMKUX BHYTPEHHHUX XapaKTEPUCTHK
CHCTEMBbI, Han0oJiee TOYHO OMHUCHIBAIOIINX CBSI3b MEKAY HMMYHHBIMU U MeTa0oInYe-
ckuMu nokazarensaMu y 6ombHbIX XOBJI. Ncnonb3yembiili METO TO3BOJIUI BBIJICTUTh
HauOoJsee 3HaunMble JKK JeMKOIMTOB U CTENeHb WX HAarpy3ku (BeCOBOM XapaKTepu-
CTHKH) B Pa3BUTUHU CUCTEMHOTO BOCIIAJICHHUS TI0 yCTAaBHOBJICHHBIM HMMYHOPETYJISTOP-
HBIM MY TSM.

B rpynme 6osbHbIx XOBJI ¢ Th1 THIIOM 0TBETa UMMYHHOW CUCTEMBI CPEIU TIPH-
3HAKOB, XapaKTePU3YIOMHNX (yHKIIMOHUPOBAHIE UMMYHO-META0OINIECKON CUCTEMBI,
BBIJICJICHBI TIEPBUYHBIE (DAKTOPHI, KOTOPHIE ONTUMAIILHO BOCIIPOU3BOISAT KOPPEISAIUU
MEXTy U3y4aeMbIMU IEPEMEHHBIMH. METO/I0M TJIaBHBIX KOMITOHEHT BBIJIETICHO 2 TJIaB-
HBIX (haKTOpa, BKIIOYAIOIINX COBOKYIMHOCTh mapameTpoB (Tabim. 20). CyiiecTBeHHbIN
Biuan 42,3 % BHOCHUT 1-as riaBHas komnoHeHTa. K ocHoBHBIM nmapametpam 1-ro ¢ak-
TOpa OTHOCSITCSI CBSI3aHHBIE C HUM TOJIOXKHUTEIFHBIMHA KOd((uilneHTaMu Beca Hachl-
mieHHas mupucturoBas (14:0) (BecoBoit k03 dunnent=0,89578), MoHoeHOBas TaJIb-
mutoosienHoBass  (16:1n-7)  (BecoBori k03 dunment=0,81936), MOHOIMTEHI
CD14"CD126" (BecoBoit koadpdumment=0,79547), HEUTpODUILHBIC TPAHYJIOIMTHI

CD126" (Becosoit koaddunment=0,78301), okragemonoenonas (18:1n-7) (BecoBoii
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kodpbunuent =0,77794), creapunoBas (BecoBoit koddduiment =0,75760), moko-
3arekcaeHoBas (22:6n-3) KK (Becooii koadduiuent =0,75505) u IL-4 (BecoBoii Ko-

s umment =0,70517).

Tabmumua 20 — Pe3ynbrathl (hakTopHOTO aHANM3a B rpymie 00abHBIX ¢ Th1 THIOM

OTBETa UMMYHHOH crcTeMsbl, (N=85)

IToka3zarenu Factor 1 Factor 2

CD4+CD126+ % -0,30814 -0,845807
monCD14+ CD 126+ % 0,79547 0,441832
granCD126+ % 0,78301 0,267614
IL-4 rir/mn 0,70517 0,045621
IL-6 or/mn 0,47372 -0,373200
IL-10 mr/mi 0,66337 0,597500
TNF-o rir/mi -0,24086 -0,894305
IFN-y or/mn -0,86529 -0,426370
IL-17A nr/mna 0,06827 0,363666
IL-21 rir/mn -0,74769 0,089118
TGF-B1 nr/mn -0,01232 -0,506067
12:0 -0,16801 -0,392788
14:0 0,89578 -0,053507
16:0 -0,88806 -0,351553
18:0 0,75760 -0,065137
20:0 -0,79125 0,435945
16:1n-7 0,81936 -0,498288
18:1n-9 0,22706 -0,442122
18:1n-7 0,77794 0,403843
20:3n-6 -0,24387 0,766450
20:4n-6 -0,12068 -0,394854
20:5n-3 -0,70719 0,366138
22:4n-6 0,38755 -0,177655
22:5n-3 -0,78381 0,275729
22:6n-3 0,75505 -0,570005
20:4n-6/22:6n-3 -0,90082 -0,078781
20:3n-6+20:5n-3/22:6n-3 -0,90608 -0,027643
20:4n-6/20:5n-3 0,53802 -0,643238
Expl.Var 11,85132 5,670968
Total variance, % 42.32615 20,25346
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Taxke mapamerpamu 1-ro dakropa SBISIOTCS KOIDOUITUEHTH METaO0IUIECKUX
npeppamieanii KK 20:3n-6+20:5n-3/22:6n-3 (BecoBoii kodddunment = -0,90608) u
20:4n-6/22:6n-3 (BecoBoit koadpdumment = -0,90082), HacwlmeHHas MaTbMUTHHOBAS
(16:0) XK (BecoBoit koddpdunment = -0,88806), IFN-y (BecoBoit koadduimeHr = -
0,86529), apaxunosas (20:0) KK (BecoBoit korddumuent = -0,79125), noxo3amneHnrae-
HOoBas (22:5n-3) ITHXK (Becosoit koaddurment = -0,78381), IL-21 (BecoBoit ko3 du-
ueHT = -0,74769) u siikozonenTacHoBas (20:5n-3) [THXKK (BecoBoii koadduiueHT = -
0,70719), cBsi3anHbIE ¢ 1-0if KOMIIOHEHTOH OTPUIIATEIHLHBIMHU KOA(PPUITICHTAMH Beca.

Bxnan 2-oi1 rimaBHO#M kommoHeHTHI cocTaBiisieT 20,25%. Bo 2-om dakrope nuromo-
y-nmuHojaenoBoi (20:3n-6) IMTHXXK (Becosoit koadduiuent =0,766450) cooTBeTCTBYET
HanOoJIee BRICOKUH MOJIOKHUTEIbHBIN Bec, a TNF-a (BecoBoit koadpuruent = -0,894305)
u kietkam CD4"CD126" (BecoBoii ko3ddurinent = -0,845807) — nanbosiee BRICOKHI OT-
pHULIATEIIbHBIN BEC.

[TaroreneTnueckoe 3Ha4eHHE MOJU(UKAIIMN COCTABA JKUPHBIX KUCIOT MEMOpPaHbI
UMMYHOKOMITETCHTHBIX KJICTOK B (DOPMUPOBAHHUHU M MO ICpKaH|K N1 THITa MIMMYHHOTO

OTBETa UMEET MaTeMaThuueckoe o0ocHoBaHue (Tadi. 21, 22).

Tabnuua 21 - KoppensiunoHHsle cBsi3u Mexay cogepkanuem JKK B meMOpane seii-
KOIIMTOB U YPOBHEM CHIBOPOTOYHBIX IMTOKMHOB Y OOJIBHBIX ¢ Th1 THITIOM OTBETa UMMYH-

HOU CUCTEMBI

ITokazarenu XK Koaddumment koppensuuu Crnupmena (1), p<0,05
(% oT cyMMBI CBsi3u cpeHEeN CUITbI CBs131 BBICOKOM CHUJIBI
YKUPHBIX KUCJIOT) r=05-0,7 r=0,71-0,95
[{UTOKUHBI, IIT/MJT (N [{UTOKUHBI, IIT/MJT (n
n16:0 IL-4 -0,66 | IFN-y 0,95
CD4+CD126+ 0,56 IL-10 -0,78
16:1n-7 IFN-y -0,52
IL-4 0,55
18:1n-7 TNF-a -0,63 | IL-10 0,77
IFN-y -0,84
20:3n-6 TNF-a -0,59
20:4n-6/22:6n-3 IFN-y 0,82
20:3n-6+20:5n-3/ IFN-y 0,82
22:6n-3
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B nanHo# rpynmne ycTaHOBJIEHBI JOCTOBEPHBIE MPSMBIE CBSI3M BBHICOKOW U Cpe/iHEen
cribl Mexay naabMuTHHOBOH (16:0) )KK 1 ypoBHeM mpoBocmaauTensHoro Th-1 muro-
kuHa - IFN-y (r= 0,95, p<0,001), otHOoCcHTeIbHBIM KOJHYECTBOM KiaeTok CD4*CD126™ (r
= 0,56, p<0,001). Takxe oTMEUAIUCh OTPHUIIATEIbHBIC CHIIBHBIC U CPEIHECUIIbHBIC CBS3U
C OTHOCHTEIbHBIM unciioM MoHoiuToB CD14*CD126" (r = -0,86, p < 0,001), meiirpo-
¢upHbIX TpanyionuroB CD 126™ (r = -0,79, p < 0,001), ypouem IL-10 (r = -0,78, p <
0,001) u IL-4 (r =- 0,66, p <0,001) (Taba 22).

Tabmuna 22 - KoppensaunoHHble CBA3M MEXKIY COJIEPKaHUEM JKHPHBIX KHUCJIOT B
MeMOpaHe JIEHKOIIUTOB U KOJIMYECTBOM LUPKYJIUPYOMUX T-XenmnepoB, HEUTpOQUIbHBIX
IPaHyJIOIUTOB, MOHOIIUTOB, dKcnpeccupyromux |L-6R, y 601pHbIX ¢ Th1 THIOM OTBeTa

HMMYHHOﬁ CHUCTCMbI

[Tokazarenu KK Koaddurnment koppensaimu Crimpmena (1), p<0,05
(% OT CyMMBI CBs3U cpeIHEN CUJIbI CBsI31 BBICOKOU CHJIBI
JKUPHBIX KUCJIOT) r=05-0,7 r=0,71-0,95
MIMMyHOKOMTICTCHT- ) NMMyHOKOMITETEHT- (n
HBIE KJIETKH, IKCITPEC- HBIE KIJIETKH, IKCIIpeC-
cupyrommue IL-6R % cupyromme IL-6R, %
16:0 CD4+CD126+ % 0,56 mon CD14+ CD 126+ |-0,86
gran CD126+ -0,79
16:1n-7 gran CD126+ 0,53
18:1n-7 CD4+CD126+ % -0,55 | mon CD14+ CD 126+ | 0,77
gran CD126+ 0,71
20:3n-6 CD4+CD126+ % -0,63
20:4n-6/22:6n-3 | gran CD126+ -0,68 | mon CD14+ CD 126+ |-0,72
20:3n-6+20:5n-3/ | gran CD126+ -0,69 | mon CD14+ CD 126+ |-0,75
22:6n-3

MononeHaceIeHHas nanbmuToonaenHoBas (16:1n-7) )KK Haxonunacek B MOJIOKU-
TEJILHOM KOPPEJIAIIMOHHOM CBsi3u cpeaneit cuiel ¢ IL-4 (r= 10,55, p <0,001) u B oTpuma-

TenbHOM cBsA3M ¢ ypoBHeM IFN-y (r =-0,52, p < 0,001). YcraHOBJICHBI IPSIMBIE BBICOKOM
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CHUJIbI KOPPEJALIMOHHBIC CBSI3U MEXKy okTajgeMoHoeHoBoH (18:1n-7) XK u orHOCHTENB-
HBIM KojudecTBoM MoHoiuToB CD14"CD126" (r = 0,77, p < 0,001), HeHTpOohUIBHBIX
rpanyaonuToB CD126" (r = 0,71, p < 0,001), ypoaem 1L-10 (r = 0,77, p < 0,001) u
OTpHIIaTeIbHbIC CUIbHBIC U cpenHecuiIbHbIe cBs3u ¢ IFN-y (r = -0,84, p<0,001), TNF-a
(r =-0,63, p<0,001), ¢ oTHOCUTEILHBIM KOIHUecTBOM KieTok CD4*CD126" (r = -0,55,
p<0,001).

OTmedanach OTpUIaTeNIbHAS KOPPEIAIMOHHAS CBS3bh CPEIHEH CHUIIBI MEXKIY IH-
romo-y-mmaojeHoBoM (20:3n-6) ITHXKK u OTHOCHTENHHBIM KOJUYECTBOM KIIETOK
CD4*CD126" (r = -0,63, p<0,001), ypoaem TNF-a (r =-0,59, p<0,001). BeisiBiieHa mo-
JIOXKUTEIIbHAS KOPPEISIHOHHAS CBA3b BBICOKOM cuiibl cooTHomenus 20:4n-6/22:6n-3 ¢
ypoBHeM IFN-y (r =0,82, p<0,001) u oTpuuaTenbHble CUIbHBIE U CPEAHECUIIbHBIE CBSI3U
¢ koauuecTBOM MoHoruToB CD14*CD126" (r = -0,72, p < 0,001), HEWTpODUIBbHBIX Tpa-
aynorutoB CD126" (r =-0,68, p <0,001). Onpenensiach CHIIbHAs MOJIOKATEIbHAS CBA3b
noka3zarens 20:3n-6+20:5n-3/22:6Nn-3, oTpakaromero yCuiacHHe MeTabOINISCKUX Ipe-
Bpamienuii N -6 TTHXK, ¢ IFN-y (r = 0,82, p<0,001) u oTpuniareiabHble CHIIbHBIC U CPEJI-
HECWJIBHBIC CBSI3U ¢ KoimdecTBoM MoHonuToB CD147CD126" (r = -0,75, p < 0,001),
HeHTpouiIbHBIX TpaHysionuToB CD126™ (r = -0,69, p < 0,001).

[TosrydeHHbIC pe3y/IbTaThl MO3BOJIAIOT CIeIaTh 3aK/IIOUEHUE, YTO B pa3BUTHH 1hl
THTIa OTBETA UMMYHHOM CHCTEMBI BAKHOE 3HAUCHUE UMEET MOIU(DUKAIIAS COCTaBa KHUP-
HBIX KHCIIOT B BHI€ HakoruieHus maasMutiuHoBoH (16:0) HXKK, cHmkeHus 101U maabMu-
TosienHOBoM (16:1N-7) m HeM3MEHHOTO YPOBHs OKTaieMoHoeHOBo# (18:1n-7) MKK, yBe-
JMYEHUS T0JIA TUTroMo-y-iuHoseHoBo (20:3n-6) ITHXKK u roBbIiIeHNsT aKTHBHOCTH Me-
tabonnueckux mpespamenuit N-6 TTHXK. Haubonee 3Haunmyro posib B MOBBINICHUN
ypoBHs IFN-y, onpenenstomniero nuddepenunpoBky T-xennepoB 1 Tumna, urpaeT yBeiau-
yeHue coqiepkanus nanbMuTuHOBOM HXKK 1 BhICOKas aKTHBHOCTh METaOOINYSCKHX TIpe-
BpaIlleHUH B SKO3aHOUHOM IIMKJI€, HAKOIJIEHHE B KJIETOYHOM MeMOpaHe MpeiecTBe-
HUKOB CHHTE3a diiko3aHou0B. KpoMe Toro, yBenmueHne coiepyKaHus MajJbMUTHHOBOMN
XK crocoberByer ycunenuro sxcrnpeccun IL-6R Ha moBepxunoctu T-xemmepo CD4™.

[Ipu sTOM BBICOKOE CoziepKaHKe NanbMUTUHOBOW KK 1 HU3KOE — MAIIbMUTOOJIEMHOBOM,
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COXpaHEHOE HOPMAIILHOE CO/ICPKAHUE OKTAIEMOHOCHOBOW U BHICOKAsi aKTUBHOCTh METa-
oommueckux nepspaiieHuit KK B 31K03aHOMAHOM LK€ UHTHOUPUPYIOT IKCIPECCHUIO
IL-6R Ha MOBEpXHOCTH MOHOIIMTOB/MaKpO(haroB U HEUTPOPUIHHBIX TPAHYJIOIIUTAX.

B rpynme 6onpuabix ¢ Th1/Th17 TumoM oTBeTa MMMYHHOM CHCTEMBI BBIJACIICHBI
nepBUYHbIe (PAKTOPBI, XapaKTepU3yOIMUX (YHKIMOHHUPOBAHHE MMMYHO-MeTaboianye-
CKOM cucTembl. B 3TO# rpyIine BbIIEJICHB METOJAOM TJIaBHBIX KOMIIOHEHT 2-a TJIaBHBIX
daxropa (Tadm. 23).

CyuiecTBeHHBIN BKJIaJ BHOCUT 1-as rinaBHas koMroHeHTa - 36,09 %. Begymumu
napaMerpamu 1-ro gaxTopa SBISIOTCS J0Ko3arekcacHoBas (22:6Nn-3) (BecoBoii koadhdu-
et =0,86377) ITHXKK, TGF-B (Becosoit koaddurment =0,85203), nnreperikun -10
(Becooii kodpdunment =0,84882), wnerku CD4*CD126" (BecoBoit kod(duImeHT
=0,81181), coornomenue 20:4n-6/20:5n-3, oTpaxkaromiee yuactre N-6 u n-3 XK B siiko-
3aHOMIHOM ITUKJIe (BecoBOi Ko dumment =0,77492), unTepiacikuH -4 (BECOBOH K03 (]-
¢durment =0,78038), cBs3anHbIe ¢ 1-01 KOMITOHCHTOH MOJIOKUTEIBHBIMU KO3 UITUCH-
tamu Beca. [lapamerpamu nepBoro dakTopa sBISIOTCS KOADOUIIMEHT METa0OINYECKUX
npepamennii KK 20:3n-6+20:5n-3/22:6n-3 (BecoBoit koaddumment = -0,781786) u
HaceIieHHas apaxuHosas (20:0) XKK (BecoBoit koaddurment= -0,745501), cBsi3aHHbIC
OTpHULIATEILHBIMU KO3 puiineHTamu Beca ¢ 1-0if KOMIIOHEHTOM.

Bxrag 2-oif rimaBHOW KOMIOHEHTHI cocTaBisieT 16,49%. Bropoii pakTop BrIrOUaN
(akTOPHI C BBICOKUM TOJIOKUTEIBHBIM BecoM - MoHOIUThl CD14"CD126" (BecoBoii Ko-
apdunment = 0,786244) u ¢ orpunarenbHbiM BecoM — IFN-y (BecoBoit koadduiueHt =-
0,793803), TNF-a (BecoBoii koaddunuent =-0,774722).

Ha ocHOBaHMM NpOBEAEHHOTO KOPPEISIUOHHOTO aHajIn3a YCTAHOBJICHO HATMYME
JIOCTOBEPHOU CBsi3u Mexy cocTtaBoM JKK MeMOpaHbl JIEHKOLIMTOB U NTapaMeTpaMH, Xa-
pakTepusyromumu Th1/Th17 Tum oTBeTa UMMYHHOM CHCTEMBI, K KOTOPBIM OTHOCSIT T10-
BbIIeHHBIN ypoBeHb IL-17A, IL-21, INF-y, TGF-f (Ta6:xa. 24).

C conepxanuem nanbMuTuHOBOH (16:0) KK Haxoaunuch B cpeIHECUITbHOM MOJI0-
KUTEIbHOW KOppemsiuuOHHOU cBsizu ypoBeHb IFN-y (r = 0,51, p < 0,001) u B oTpuiia-
TenbHOM — ypoBeHb IL-17A (r =-0,58, p <0,001), IL-21 (r =-0,55, p <0,001) u TGF-
(r=-0,55,p<0,001).
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Tabauia 23 — Pe3ynbrarhl (pakTOpHOro aHaiu3a B rpymme 00iabHbIX ¢ Th1/Th1l7

THUIIOM OTBETa MMMYHHOM cucTemsl, (N=109)

ITokazaTenu Factor 1 Factor 2
CD4"CD126" % 0,81181 0,053223
mon CD 14°CD126"* % -0,09070 0,786244
gran CD126" % 0,30612 0,672499
IL-4 rr/mn 0,78038 -0,039949
IL-6 rr/mut 0,56565 0,641236
IL-10 rir/mo 0,84882 0,136009
TNF nr/mg 0,32922 -0,774722
IFN nr/mi -0,40916 -0,793803
IL-17A nr/mn 0,60779 0,088268
IL-21 mr/mg 0,69506 0,585445
TGF nr/mi 0,85203 0,280586
12:0 -0,25812 0,034384
14:0 0,59556 0,183830
16:0 -0,50963 -0,290897
18:0 0,46316 -0,043486
20:0 -0,74752 0,273714
16:1n-7 0,64540 0,091880
18:1n-9 0,37312 -0,499504
18:1n-7 0,26535 0,558698
20:3n-6 -0,60115 0,224808
20:4n-6 0,62364 -0,276259
20:5n-3 -0,64183 0,134571
22:4n-6 -0,29505 0,114790
22:5n-3 -0,47756 0,516077
22:6n-3 0,86377 -0,338550
20:4n-6/22:6n-3 -0,64234 0,198755
20:3n-6+20:5n-3/22:6n-3 -0,72272 0,180890
20:4n-6/20:5n-3 0,77492 -0,276742
Expl.Var 10,10411 4,618531
Total variance, % 36,08609 16,494753
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Tabnuma 24 - KoppensiuoHHbIe CBS3H MEXKIY COJEPKaHWEM KHPHBIX KHUCIOT B
MeMOpaHe JICHKOIUTOB U YPOBHEM CHIBOPOTOUYHBIX IIUTOKUHOB 00JbHBIX ¢ Th1/Th17 Tu-

IIOM OTBECTAa HMMYHHOﬁ CHUCTCMbI

nokaszarenu JKK Koaddurment xoppensinuu Cnimpmena (1), p<0,05
(% oT cyMMBI CBs13u cpeHEeH CHITBI CBs3H BBICOKOM CHJIBI
KUPHBIX KHUCTIOT) r=05-0,7 r=0,71-0,95
[{utokunsl, ir/mi | () [{utokunsl, nr/mi | (r)
16:0 IFN-y 0,51
IL-17A -0,58
IL-21 -0,55
TGF-B -0,56
20:0 IL-10 -0,60
TGF-B -0,59
16:1n-7 IL-10 0,56
TGF-B 0,59
20:4n-6 TGF-B 0,51
22:6n-3 TGF-B 0,63 IL-4 0,71
TNF-a 0,51
IL-10 0,65
20:4n-6/20:5n-3 | IL-4 0,56
IL-10 0,55

BrIsiBIICHBI OTpHUIIaTEIbHAS KOPPEIIIIMOHHAS CBS3h CPETHEH CHIIBI MEXKITY COJep-
xanueM apaxuHoBoii (20:0) KK u yposuem IL-10 (r = -0,60, p<0,001), TGF-p (r = -0,59,
p<0,001), a Takxe ¢ koiauuectBom CD4*CD126™ (r = -0,58, p<0,001) (Tadi. 24).

C conepxxannem naiabmuToosenHoBor (16:1n-7) XK B mpsiMmoit cpegHecribHON
KOPPEISILIMOHHOM CBS3M Haxouiiuceh ypoBenb IL-10 (r=0,56, p<0,001), TGF-B (r = 0,59,
p<0,001). BeblsiBieHa NOJIOKUTEIbHASI CPEIHECWIbHASI CBSI3b MEXIY apaxuigoHOBOMU
(20:4n-6) KK u TGF-B (r = 0,51, p<0,001). Onpeaeisiiuch MOJI0KUTEIbHBIC KOPPEIIs-
IUOHHBIE CBA3W BBICOKOM M CPEIHEH CHIIBI MEXIY COJEpPKAaHUEM JI0KO3areKCacHOBOM
(n22:6w3) KK u ypoaem IL-4 (r = 0,71, p<0,001), TGF-B (r = 0,63, p<0,001), TNF-a
(r=0,51, p<0,001) u IL-10 (r = 0,65, p<0,001).

Y cTaHOBJICHBI TIPSIMBIE KOPPEISITMOHHBIC CBS3U CPEIHEN CUIIBI MEXIY COOTHOIIIE-
auem 20:4n-6/20:5n-3 u otHOCHTEIRHBIM KOJHUecTBOM KieTok CD4"CD126" (r = 0,61,

p<0,001), ypoBuem IL-4 (r = 0,56, p<0,001) u IL-10 (r = 0,55, p<0,001) (Tab:. 25).
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Tabnumna 25 - KoppensiiimonHsle cBsizu Mexay coaepkanrem XKK B memOpane sieii-
KOIIUTOB M KOJIn4ecTBOM T-xenmepoB, skcnpeccupyromux IL-6R, y 6ombubix ¢ Th1/Thl7

THUIIOM OTBECTA HMMYHHOﬁ CHCTCMBbI

[Tokazarenu KK Koaddurment xoppensinuu Cnimpmena (1), p<0,05
(% oT cyMMBI CBs13u cpeHEeH CHITBI CBs3H BBICOKOM CHJIBI
KUPHBIX KHUCTIOT) r=05-0,7 r=0,71-0,95
T-xemmepsr, akc- | (r) T-xemmepsr,  akc- | (r)
IPECCUPYIOTNE MIPECCUPYIOINE
IL-6R, % IL-6R, %
20:0 CD4+CD126+ % | -0,58
22:6n-3 CD4+CD126+% | 0,70
20:4n-6/20:5n-3 | CD4+CD126+ % | 0,61

[Tonmy4yeHHbIE PE3yNbTaThl MO3BOJISIIOT CHENIATh 3aKIIOUEHHE, YTO Yy OOJBHBIX
XOBJI pa3ButHe cucteMHOro BocnayieHus mo Th1/Th17 uMMyHOpEryIsITOPHOMY ITyTH
CBSI3aHO C MOAM(HKAIMEH COCTaBa >KUPHBIX KUCIOT B BUIEC HAKOIUICHUS HACBHIIIEHHON
naabMuTuHOBOM (16:0) KK Ha done cHmkenust apaxunoBoi (20:0), maibMUTOOTEHHO-
Boi1 (16:1n-7) m moko3arekcacHoBoit (22:6Nn-3) XK, ycuneHuss MeTaboIMIeCcKHX peBpa-
nienuid n-6 ITHXKK 1 HakomnieHus B KJIETOYHON MeMOpaHe MpeAlIeCTBEHHUKOB CUHTE3a
BUKO3aHOUOB.

Bricokoe coneprxanue HachiieHHOW nmaabMutrHOBOM XK criocobctByeT yBemu-
yeHuto BoifeneHus Thl-iutokuna - IFN-y 1 uaruoupyer Boiaeiaeaue Th17-IMTOKUHOB
(IL-17A, IL-21), npotuBoBocnanuTenbHoro uroknHa TGF-B. Co cHmbkeHreM coaepxa-
HUSl HachleHHON apaxuHoBoi KK u ycuiennem mMeTaboIuvecKux MpeBpameHuii N-3
[THXXK B »iiko3aHOMIHOM IMKJIE CBSI3aHO C yBeaudeHuem skcnpeccun |L-6R Ha nepu-
depuuecknx kietkax CD4™, ypoBHS MpOTHBOBOCTANUATEIBHBIX TUTOKUHOB IL-10 1 TGF-
B.

B rpymmne 6ompabix XOBJI ¢ Th17 TunoM oTBeTa IMMYHHOW CHCTEMBI BBIJICIICHBI
nepBUYHbIE (AKTOPBI, XapaKTepu3yrIuX (QYHKIMOHHPOBAHHE WMMYHO-MeTabomye-

CKo# cucteMsl (Tabm. 26).
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Tabmuna 26 — Pe3ynbrathl (pakTOPHOrO aHaIM3a B rpyiine 00ibHBIX ¢ Th17 Tumom oT-

BeTa UMMYHHO# crcteMbl, (N=45)

[TapameTpsl Factor Factor

CD4+CD126+ % 0,94904 0,008623
mon CD126+ % 0,45022 -0,102467
gran CD126+ % 0,93903 0,004698
IL-4 /Mo 0,87848 0,034542
IL-6 rir/mun 0,23164 0,303944
IL-10 rr/min 0,87998 -0,014410
TNF or/mz 0,43827 -0,110197
IFN mr/min -0,61823 -0,086137
IL-17A nr/ma 0,66716 0,220565
IL-21 mr/mg 0,79499 0,209045
TGF tr/mn 0,83819 0,107223
12:0 -0,00393 0,574913
14:0 0,72351 -0,159502
16:0 -0,90912 -0,289459
18:0 0,65930 -0,455418
20:0 -0,90153 0,078094
16:1n-7 0,84558 -0,096180
18:1n-9 0,22691 -0,848211
18:1n-7 0,74919 0,415709
20:3n-6 -0,76199 -0,407513
20:4n-6 0,62344 -0,646503
20:5n-3 -0,81486 0,082320
22:4n-6 0,37165 0,122242
22:5n-3 -0,82723 0,211100
22:6n-3 0,94316 -0,103174
20:4n-6/22:6n-3 -0,89702 -0,182661
20:3n-6+20:5n-3/22:6n-3 -0,94584 -0,191278
20:4n-6/20:5n-3 0,83949 -0,278542
Expl.Var 15,61329 2,591069
Total variance, % 55,76 9,25

Bxnan 1-0i1 rmaBHON KOMIIOHEHTHI cocTaBuia 55,76 %. K ocHOBHBIM mapameTpam
1-ro dakropa otHOocsaTcss CD4TCD126" (BecoBoii koaddumment = 0,94904), noko3arek-

caeHoBas 22:6Nn-3 (Becopoii ko3 dunuent = 0,94316) XKK, oTHOCHTEIBHOE KOJHUYECTBO
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HelTpodunbpHbIX rpanyaonutoB CD 126 (Becopoii koaddunuent = 0,93903), IL-10 (Be-
coBoii koadduiment = 0,87998), IL-4 (Becosoii korpdunuent =0,87848), nanpmuro-
oneunoBas (16:1n-7) KK (BecoBoii koadpdurment = 0,84558), coorHomenne 20:4n-
6/20:5n-3 (BecoBoii koadpduiment = 0,83949), TGF-B (BecoBoii kodpduIHEHT =
0,83819), IL-21 (BecoBoii xoaddurment = 0,79499), oxranekamonoeHnoBas (18:1n-7)
XK (Becosoii koaddumument = 0,74919) u mupuctunonas (14:0) KK (BecoBoit kodhdu-
nuent = 0,72351), cBs3aHHbBIE TTOJIOKUTEIbHBIMU KO3 puItueHTamMu Beca ¢ 1-oil KoMmIio-
HEHTOM.

[Tapamerpamu 1-ro ¢gakropa sBisOTCS KOIPHUIUEHT METAOOINYECKUX TTPEeBpa-
menunit XKK 20:3n-6 + 20:5n-3/22:6n-3 (BecoBoit koaddunuent =-0,94584), maapmurtu-
HoBas (16:0) )KK (BecoBoii koaddunment = -0,90912), nacwimennas apaxunosas (N20:0)
XK (Becoroii koapduruert = -0,90153), coornomenne 20:4n-6/22:6n-3 (BecoBoii Ko-
sppunment = -0,89702), nokoszamneHracHoBas (22:5n-3) (BecoBoil ko3 GUIIMEHT= -
0,82723), siiko3zonentacHoBas (20:5n-3) XKK (BecoBoii kodddurment = -0,81486), nu-
romo-y-nmuHosieHoBast (20:3n-6) KK (BecoBoit koaddunuent = -0,76199), cBsi3aHHbIC OT-
punaTeNbHbIMUA KO3 PuimenTamu Beca ¢ 1-0if KOMIIOHEHTOM.

Bxnan 2-oif rmaBHOM KoMmioHeHTHI cocTaisieT 11,03%. Bo 2-om dakTope Hanbo-
Jiee BBICOKHI OTpHIIATeNIbHBIN Bec uMmeeT oenHoBast (18:1n-9) KK (BecoBoit ko3 duiu-
ent =-0,848211).

Pe3ynbraThl KOppENsSIMOHHOTO aHanu3a Mexay coaepskanuem KK memOpansl
JICUKOITUTOB M CHIBOPOTOYHBIM PO HIIEM IUTOKHHOB Ipu Th17 Triie oTBEeTa MUMMYHHOMH
CHUCTEMBI TIPEJICTaBIICHBI B Tabaumax 27 u 28.

VY 6onbHbIx XOBJI ¢ Th17 THIOM OTBETa UMMYHHOM CHCTEMBI OOHAPYKEHBI KOP-
PETALIMOHHBIE CBSI3W BBICOKOW M CpeAaHen cuiibl Mexky coctaBoM JKK kimerouHon mem-
OpaHbI ¥ IIATOKUHAMH, XapakTepusyrommmMu Th17 ¢perotun (MoBbImeHHBIN ypoBeHb L -
17A, IL-21, TGF-B, IL-10, cHuXeHHBI Uiu HOpMalbHbIN ypoBeHb |L-4) u sxcnpeccuto
IL-6R nHa mupkynupyronmx T-xennepax, HEUTpO(UIBHBIX IpaHyjgouuTax (Tadm. 27).
BrIsIBIICHBI TIOJIOKUTENBHBIE CPETHE CUITHHBIC KOPPEIIAIIUMOHHBIC CBSI3M MEKTY COJEpIKa-

HueM wmupuctuHoBOil (14:0) KK # OTHOCUTENBbHBIM KOJIMYECTBOM T-xennepoB

CD4*CD126" (r = 0,71, p < 0,05), neitrpodunbHbix rpanymonutro CD126* (r = 0,71, p
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<0,05), yposuem IL-21 (r=0,58, p <0,05), TGF- B (r=0,59, p <0,05), IL-4 (r = 0,61,
p <0,05), IL-10 (r = 0,66, p <0,05) (Tadm. 27, 28).

Ta6numa 27 - KoppensiiimonHsie cBsi3u Mexay cojaepkanuem XKK B memOpane sieii-

KOIIUTOB M YPOBHEM ITUTOKWHOB Yy OOJIbHBIX ¢ Th17 THIIOM OTBETa UMMYHHOU CHCTEMBI

nokazatenu KK Koaddunment koppensuun Criupmena (r), p<0,05
(% ot cyMMBI CBs3u cpeHen CUITbI CBsI31 BBICOKO CHIIBI
KHUPHBIX KHCIIOT) r=05-0,7 r=0,71-0,95
I{urokunsl (r/v), | () IuTokuns! (1ir/min) (n
14:0 IL-4 0,61
IL-10 0,66
IL-21 0,58
TGF-B 0,59
16:0 IL-17A -0,69 IL-4 -0,82
IFN-y 0,55 IL-10 -0,78
IL-21 -0,75
TGF- B -0,81
18:0 IL-10 0,61
IL-17A 0,52
20:0 IL-21 -0,69 IL-4 -0,76
IL-10 -0,79
TGF- B -0,77
16:1n-7 IL-10 0,67 IL-4 0,70
IL-17%4% 0,60
IL-21 0,62
TGF-B 0,67
IFN-y -0,51
18:1n-7 IL-4 0,65
IL-10 0,62
IL-17%4% 0,51
IL-21 0,63
TGF-B 0,68
20:4n-6 IL-10 0,51
20:5n-3 IL-4 -0,68 IL-10 -0,76
IL-17A -0,65
IL-21 -0,61
TGF-B -0,60
IFN-y 0,66
22:6n-3 IL-4 0,81
20:4n-6/20:5n-3 | IL-17A 0,56 IL-10 0,80
IL-21 0,59
TGF-B 0,63
IFN-y -0,60
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Ta6numna 28 - Koppensiiimonusie cBsizu Mexay coaepxkanuem XKK B memOpane ieii-
KOIIMUTOB Y KOJUYECTBOM IUPKYJIHUpYyIOUMX T-XenamnepoB, HEUTPOPUIbHBIX TPaHYIOLHU-

TOB, dKcnpeccupyronmx IL-6R, y 6oapHBIX ¢ Th17 THITOM OTBeTa MIMMYHHOM CHCTEMBI

[Tokazarenu KK Koaddunuent koppensiuu Crnupmena (r), p<0,05
(% oT cyMMBI KHp- CBs3u cpeHen CUITbI CBs31 BBICOKOU CHIIBI
HBIX KHCJIOT) r=05-0,7 r=0,71-0,95

[{uToKMHBI ko3 duru- Hurokuns (Tir/miT) ko3 purueHT
(r/mo), €HT KOppeJsi- KOppESALNU
mun  Crump- Criupmena (T)
MmeHa (I)
14:0 CD4+CD126+ 0,71
gran CD126+ 0,71
16:0 CD4+CD126+ -0,86
gran CD126+ -0,84
18:0 gran CD126+ 0,52
20:0 CD4+CD126+ -0,93
gran CD126+ -0,86
16:1n-7 CD4#CD126+ 0,77
gran CD126+ 0,78
18:1n-7 CD4+CD126+ 0,81
gran CD126+ 0,71
20:3n-6 gran CD126+ -0,62 CD4+CD126+ -0,70
20:4n-6 CD4+CD126y 0,63
gran CD126+ 0,63
20:5n-3 CD4+CD126+ -0,71
gran CD126+ -0,72
22:6n-3 CD4+CD126+ 0,89
gran CD126+ 0,89
20:4n-6/22:6n-3 CD4+CD126+ -0,86
gran CD126+ -0,85
20:3n-6+20:5n-3/ CD4+CD126+ -0,90
22:6n-3 gran CD126+ -0,86
20:4n-6/20:5n-3 CD4+CD126+ 0,76
gran CD126+ 0,75

C conepxannem nanbmutrHOBOM (16:0) KK B npsiMoii cpenHecuiibHON KOppes-
MOHHOM cBsi3u HaxoAwics yposeHb INF-y (r=0,55, p <0,05) u B oTpunaTenbHOi CBSI3U
BBICOKOM ¥ cpeiHel cuitbl - konmmdectBo CD47CD126™ (r =-0,86, p < 0,05), HelTpoduib-
HBIX TpanysoiuToB CD126" (r = -0,84, p < 0,05), yposens IL-21 (r = -0,75, p < 0,05),
TGF- B (r=-0,81,p <0,05), IL-4 (r =- 0,82, p <0,05), IL-10 (r =- 0,78, p < 0,05) u IL-
17A (r =-0,69, p < 0,05) (tabn. 27, 28).

OTMeyanch MOJIOKUTEIBHEIC CPCAHCCHUIIBHBIC KOPPCILIOUOHHBIC CBA3U MCKIY
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coJepkanueM HachiieHHON cTeapruHoBoi (18:0) )KK u xomnuecTBom gran CD126™ (r =
0,52, p <0,05), ypoBuem IL-10 (r = 0,61, p <0,05), IL-17A (r = 0,52, p <0,05). A Taxxke
OTPHULIATENILHBIE CBSI3U BBICOKOM CHIIBI MEXIYy HachlieHHO# apaxuHoBo# (20:0) KK u
OTHOCHTEJIbHBIM KoJimdecTBOM KieTtok CD47CD126™ (r = -0,93, p < 0,05), gran CD126"
(r =-0,86, p < 0,05), ypoBaem IL-4 (r = - 0,76, p < 0,05), IL-10 (r = - 0,79, p < 0,05),
TGF- B (r=-0,77, p < 0,05) u cpenaecuiabHbIe cBs3U ¢ ypoBHeM IL-21 (r = -0,69, p <
0,05).

Conepxanue nanbmutoonernHoBou (16:1n-7) )KK nHaxoaunock B psiMoi Koppensi-
IIHOHHOM CBSI3U BBICOKOM CHIIBI ¢ KoJinuecTBOM Kitetok CD4*CD126™ (r= 0,77, p <0,05),
HelTpoduibHBIX rpanyionutoB CD126" (r= 0,78, p < 0,05), yposuem IL-4 (r = 0,70, p
<0,05) u B cpennecunbHoi cBszu ¢ IL-10 (r=0,67, p <0,05), IL-17A (r= 0,60, p <0,05),
IL-21 (r=0,62,p <0,05), TGF- B (r=0,67, p <0,05). BoIssBIICHBI TOJIOKUTEIBHBIC CHJTh-
HbIE U CPEAHECHIIbHBIE CBSI3U MEX Y OKTaiekaMoHoeH0BOH (18:1n-7) KK u oTHOCHTENB-
HBIM KOJIM4ecTBOM IpKympytommx CD4*CD126%-knerok (r = 0,81, p < 0,05), HeiTpo-
¢mibHBIX rpanygonutoB CD126™ (r=0,71, p <0,05), ypoBuem IL-4 (r = 0,65, p <0,05),
IL-10 (r= 0,62, p <0,05), IL-17A (r=10,51, p <0,05), IL-21 (r= 0,63, p < 0,05) u TGF-
B (r=0,68,p<0,05). Conepxanue apaxunoHooii (20:4n-6) KK npsmo koppearupoBaio
¢ komuectBoM CD47CD126"-knerok (r = 0,63, p < 0,05), HEUTPODUIBHBIX TPAHYJIOIH-
toB CD126" (r = 0,63, p <0,05), ypoBaeMm IL-10 (r = 0,51, p < 0,05). YcraHoBieHa mnpsi-
Masi CpeTHEeCUIIbHAs KOPPEISIIMOHHAs CBSA3b MEXKAY COJIEpKaHHEM DMKO30TICHTaeHOBOM
(20:5n-3) KK u ypoBaeM INF-y (r = 0,66, p < 0,05) u oTpunareabHbie CUIbHBIC U CPE/I-
HECWJIbHBIC KOPPEJSIIIMOHHBIC CBSI3W C  OTHOCHUTENBHBIM  KOJHMYECTBOM  KIIETOK
CD4*CD126" (r =-0,71, p <0,05), HelitpodunbHbix rpanynonutro CD126™ (r =-0,72, p
< 0,05), ypoBuem IL-10 (r = - 0,76, p < 0,05), IL-4 (r = - 0,68, p < 0,05), IL-17A (r = -
0,65, p <0,05), IL-21 (r =-0,61, p < 0,05), TGF- B (r = -0,60, p < 0,05).

Omnpenensuuch CUIIbHBIC psiMble Koppersinuu Mexay 20:4n-6/20:5n-3 XK u ko-
audectBoM kiaetok CD47CD126™ (r = 0,76, p < 0,05), rpanynonuroB CD126" (r = 0,75,
p < 0,05), ypoBHem untepiaeiikuna-4 (r = 0,80, p < 0,05), uarepaeitkuna-10 (r = 0,70, p
< 0,05), a Takxke cpeaHecHIIbHbIC cBsi3u ¢ ypoBHeM IL-17A (r= 0,56, p <0,05), IL-21 (r
=0,59, p <0,05), TGF- B (r=0,63, p <0,05).
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Pe3ynbrarhl (hakTOPHOTO U KOPPETSIIMOHHOTO aHAIM30B MMOKA3aJI1, UTO Y OOJIbHBIX
XOBJI pa3zButue u noanepxanue Th1l7 UMMYHHOPETYJIATOPHOTO MYTH CBA3aHO C MOJIU-
¢duKammeil coctaBa JXUPHBIX KUCIOT: HaKOIUIeHHe MUpUCTHHOBOM (14:0), cTeapuHOBOIA
(18:0), oxragexamonoeHoBoii (18:1n-7), muromo-y-iauHojaeHoBoi (20:3n-6), apaxugoHo-
Boi1 (20:4n-6) )KK Ha doHe cHmKEeHUS copeprxkanus apaxuHoBoit (20:0), maapsMuTOOICH-
HOBOM (16:1n-7), sitko3onenracHoBoi (20:5n-3), nokosarekcaeHoBoit (22:6n-3) XK,
ycunenue wmetadbonuueckux mpespanienuid [THXKK cemeiictBa N-6 (cooTHomeHue
(20:3n-6+20:5n-3)/ 22:6n-3 u 20:4n-6/22:6n-3) 1 HaKOILICHHS B KJIIETOYHON MeMOpaHe
IPEIIICCTBEHHUKOB CHHTE3a 1K03aHOUI0B (cooTHoIeHue 20:4n-6/20:5n-3). Beicokas
skcnpeccus |IL-17A u IL-21, onpenensitomux nuddepennnpoky T-xennepos 17 tuma,
CBSI3aHA C YBEIIMYCHUEM J10JI1 MUpUCTUHOBOM, cTeapruHoBoil HXKK, okTtagemonoeHoBOM
MHX u camxenunem apaxunooit HXKK, sitkozonentrenooit [THXKK Ha dhone Bricoko#
akTUBHOCTU MeTabonmueckux npespamiennii [THXK B 3iiko3aHOMAHOM LIMKIIE U HAKOMI-
JICHUSI TPEIIIECTBEHHUKOB SMKO3aHOUIOB B KJIE€TOUHOU MeMOpaHe. Kpome Toro, yBenu-
YeHHUE COJIepKaHUsI MUPUCTUHOBOM, cTeapruHOBOM, apaxunoHoBoil KK Ha done cHmke-
HUS apaxWHOBOMH, 3iiko3omneHTacHOBON JKK cmocobcTByeT pocty akcmpeccuu IL-6R Ha
T-knetkax CD4" u HeHTPOPUIBHBIX TPaHYJIOIUTAX.

O060011as MoyyYeHHbIE JaHHbIE, MOXKHO C/IEJIAaTh 3aKJIF0UEHUE, YTO (POPMHUPOBAHUE
cuctemHoro Bocnanenusi npu XOBJI accouunpyercst ¢ 0COOEHHOCTIMH MOAU(UKAIIIT
coctaBa XK memOpa#ns! neiikoruTtoB. [Ipu penonspusanuu T-xenmneproro orsera oT Thl
B ctopony Th17 tuna npoucxoaut uzmeHenue npoduis KK memMOpaHbI JIEHKOIUTOB.
Jiis Th1 Trma MMYHHOTO OTBETa XapaKTepeH Mpo(uiIb ¢ MOIU(PUKAIIMEH HACIIIICHHBIX,
MoHoHeHachIeHHbIX KK 1 yBennuennem nuromo-y-nuHosienoBoi KK cemeiicTsa n-6,
a s Th17 - ¢ Mogudukanuel HaCchIIEHHBIX, MOHOHEHAChIeHHBIX KK 1 HakorieHneM
n-6 ITHXK (muromo-y-nuHosneHoBas, apaxunoHoBas) u aeduiurom N-3 ITHXKK (sitko-
3anouHast ). Dxcnpeccus IL-6R Ha nupkynupyromux T-xenmepax CD4, moHomHTax U
HEUTPO(DUIBHBIX TPAHYJIOIUTAX MPU U3yYaeMbIX TUIIaX UMMYHHOTO OTBETa TaKke acco-
uupyercs ¢ Mmoaudukaipen cocrasa JKK memopansi neiikorutos. [Tpu Th1 tune orBeta

HUMMYHHOM cucTeMbI pocT skcnpeccuu IL-6R Ha moBepxuoctu T-xennepos CD4* cBsizan
y p p p P
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¢ HakorutenneMm najabmuTrHOBOM HXXK, a mpu Th1/Thl7 — co cHmkeHHEeM 10/H apaxu-
HoBoit HXKK u ycunenuem metabonuueckux npespamienuid [THXK B sitkozanouiHoM
muksie. [Ipu Th17 tune orBeTa UMMYHHOU cuCTeMbl yBenndeHue skcnpeccun IL-6R Ha
CD4" u HeHTpOopMIbHBIX I'PaHYJIOIUTaX OOYCIOBICHO MOAM(HUKAIUCH HACBIICHHBIX
JKK B BuIE yBEIMYEHUS JOJIM MUPUCTUHOBOM, CTEAPUHOBOW M CHUYKEHHS — APAXUHOBOM,

HAKOILJICHUS apaxyuI0HOBOU U AeduinTa diikozonentacaoBoi [THXKK.
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I''TABA 5. KIMHUKO-® YHKIIMOHAJIBHBIE OCOBEHHOCTH
XPOHUYECKOM OBCTPYKTUBHOM BOJIE3HU JIETKUX Y TAIIMEHTOB
C T- XEJIMEPHBIMUW TUITAMM OTBETA UMMYHHOM CUCTEMBI

[Iporpeccupytoiiiee U He MOTHOCTbIO 00OPATUMOE OTPAaHUYECHHE CKOPOCTH BO3YIII-
HOTO MOTOKA SIBJIETCS OCHOBHBIM MatodusnonoruyeckuM nposisiaearnem XOBJI u ompe-
JEsIeT CUMTIIOMATHKY M CTENEHb TSXKECTH MATOJIOrHYecKoro npouecca. Coueranue pe-
MOJEIUPOBAHUS AbIXAaTEIIbHBIX MyTEH U JAECTPYKUHUS MAPEHXUMBI C MTOTEPEN IIacTHye-
CKOM MOJJICPKKM U CHUKEHUE IJIACTUYECKOM OTAA4M JIETKUX JIE)KUT B OCHOBE HapylIlle-
HUs OpoHxuanbHOW npoxoaumoct npu XOBJI. Co cHIXKEHHEM AIacTUIECKONW OTAauH
JIETKUX ¥ OTPAHUYEHHUS ITOTOKA BBIJIOXA CBI3BIBAIOT PA3BUTHUE «BO3AYIIHON JIOBYIIKW U
TUTICPUH(IISIITUN JTETKUX.

Jlerounasi runepuHIAIUS KIMHUYECKU 3HaunMMa Jiis manueHToB ¢ XOBJI, mo-
TOMY YTO C HEH CBSI3aHbBI OJIBIIITKA, HEIEPEHOCUMOCTh (PM3UYECKON HATPY3KU U CHUYKEHUE
ypOBHSI (pU3UYECKOI aKTUBHOCTH, TUCHYHKIHS TepUPEPUIECKUX CKEJIETHBIX MBIIIIII, Ya-
cToTa 000CTpeHuM 3a00eBaHMS.

Takxe B OCHOBE HapylIieHUs (DYHKIIMU BHEIIHETO JbIXaHUS JICKUT XPOHUYECKOE
BOCITaJIeHHe, KoTopoe y 00ibpbHBIX XOBJI HOCUT HE TOJBKO MECTHBIM, HO U CUCTEMHBIN
xapakrep. CornacHO JaHHBIM, MPEACTABICHHBIM B riase 3, y nauueHTtoB ¢ XOBJI cra-
OWJIBLHOTO TEYCHHS CUCTEMHOE BOCMAJICHHE DPa3BHBACTCsA C MpeBaimpoBaHueM Thl-,
Th17- umu Th1/Th17 - Tuna oTBeTa UMMYHHOW CHCTEMBI.

C 1enbio BBISIBICHUS KIMHUKO-(PYHKIMOHAIBHBIX 0coOeHHOCTeN TeueHuss XOBbJI
B 3aBUCUMOCTH OT IMPEBAJIMPYIOIIETO TUIIA UMMYHHOI'O OTBETA IIPOBEACH aHAJIN3 CUMII-
TOMOB a0 CTEMEHU MX BBIPAXXEHHOCTH, YaCTOTHI OOOCTpEeHUsI 3a00JI€BaHUs, YACTOTHI
BCTPEUAEMOCTH KOMOPOUIHOM MaTOJOTUM, CHUPOMETPUYECKUX MOoKazaTener QyHKIUU
BHEIITHETO JIBIXaHMS U MMOKA3aTEN CTAaTHYECKUX 00BEMOB JIETKUX TI0 TAHHBIM OOJIHILIIC-

TU3MOTrpaduu.
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5.1. Oco0eHHOCTH KIMHUKO-(PYHKIIMOHAJIBLHBIX HAPYIIEHNH

y 00/bHBIX ¢ T-XeImepHbLIMUA TUIIAMH MMMYHHOT'O OTBETA

Ha ocHOBaHMM aHaTM3a KIMHUKO-(PYHKIMOHAJIBHBIX MAapaMeTpPOB Yy OOJBHBIX
XOBJI BbIsIBIEHBI OCOOCHHOCTH KIMHUYECKOW KapTUHBI IPHU YCTAHOBJIEHHBIX THUIIAX OT-
BETAa HUMMYHHOM CHUCTEMBI.

[To pesynbratam MMRC-tecta B rpymme ¢ Th1 Tumom oTBeTa UMMYHHOM CHCTEMBI
nanueHToB ¢ XOBJI | oxpimika npaktudecku He 6ecrnokomia, ¢ XOBJI |l — mosiBisiach
TOJIBKO TpU (PU3NYECKON HArpy3Ke MHTEHCUBHOTO xapakrepa. Y namueHToB ¢ XOBJI 11

OJIBIIIIKA BO3HUKAJIA TIPHU OBICTPOM X0Ab0€ W/WIIH MPH MOAbEeMe B TOPKY (Tadu. 29).

Tabnuna 29 — Knuanko-dyHKnoHanpHbie napameTpsl 60apHBIX ¢ Th 1 THoM oTBeTa
UMMYHHOM CHCTEMBI

Kiuanueckue mapa- | KoHTposbHas ITamuentsl ¢ Th 1 Tumom oTBera
METPBI rpymmna UMMYHHO# cucTembl, N=91

n=32 XOBJI | XOBJI XOBJI I

n=44 n=43 n=4

MMRC-recr, 0 0,2 +0,05 1,2+ 0,06° 1,9+0,10
OaJIBI
CAT Ttecr, 0 4,7 +0,55 11,6 £1,29° | 19,7 +£1,49%
OaJIBI
Kamrens, 6asibl 0 0,54+ 0,12 1,33+ 0,21 1,85+ 0,217
Mokpota, 6aIbl 0 0,40+ 0,19 0,96+ 0,18" 1,96+ 0,38™
Kon-Bo 06ocTpennii 0 0,5 1,5° 2,07

B roJi, abc.3Hau.
O®B1 noctoponxo- | 103,84 +2,30 | 88,90 2,04 | 71,70 £ 1,04 | 48,25+ 1,34
JIUJISITAIlMOHHBIM,
cpen. %

Kon-Bo conmyTcTBy- 0 0,5 1,5° 2,5
FOINX 3a00JICBaHUI
Ha OJIHOTO IaIlH-
eHTa

[Mpumeuanue: (*) - moctoBepHOCTh paznuunii Mexay rpymnamu XOBJI [ u XOBJT |, *

- p<0,05; (°) - mocToBepHOCTh paziauunii Mexkay rpymmnamMu XOBII [l u XOBJI I, o -
p<0,05; (*) - nocroBepHOCTS pasziuunii ey rpynmnamu XOBJI 1 u XOBJI |1, *-
p<0,05.
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Bbonbnbie XOBJI | 1 XOBJI Il otmMeuanu peakuii kaiienb, Ipyu KOTOPOM OTACISLIACh
MOKpOTa CIM3UCTOTO XapakKTepa B HE3HAUMTENIbHOM KonuuectBe. Kamens Gecriokou
OOJBHBIX MPEUMYIIECTBEHHO B Tiepuo obocTpeHuit 3adoneBanus. [lammernTor ¢ XOBJI
Il yMmepeHHBII Kallelnb ¢ OTAEICHHEM HEOOBIIOr0 KOJIMYECTBA CIU3UCTON MOKPOTHI-
O€CIOKOMJI TMPU BBHIMOJHEHWHM MHTEHCUBHOM (DM3MUECKON HArpy3KH W/WIM B TEPUOJ
oboctpenns 3aboneBanus. [1o pesynpratam CAT Tecta cumnTombl 3a001€BaHNS HE3HA-
YUTEJIbHO BIMSUIN Ha KU3Hb narueHToB ¢ XOBJI | u oka3piBanu ymMepeHHOE BIUSHUE MTPU
XOBJI I u XOBJI l1l. Cpennee 3nauenne ODB1 y nanmeHTOB COOTBETCTBOBANIO TAKECTU
teuenus 3adoneBanuus: mpu XOBJI | 6p110 88,9 %, y manuentoB ¢ XOBJI |l cHuzunoch
1o 71,7 %, a mpu XOBJI 11 - no 48,2%.

[Mpu Thl Tume oTBeTa MMMYHHOW CHUCTEMBI XapaKTEPHO DPa3BUTHE CE30HHBIX
00OCTpeHM B OCEHHE-3UMHHI BECEHHUH Nepuos B cpeHeM | pa3 B roa. B To xe Bpems
y yactu narueHToB ¢ XOBJI II u XOBJI Il ormevanuces o6octpenus 3aboneBanus 10 2
— 3 pa3 B roa. KonndecTBO comyTCTBYIOMMX 3a007€BaHMI HAa OJTHOTO MAlUEHTa YBEJH-
YUBAJIOCH C BO3PACTAHUEM CTEIIEHU THXKECTH 3a00JIeBaHUA U ObIO HAUMEHBIINM y 00JIb-
HbIX XOBJI |, a Hau6oapmmm — XOBJI 1. Kaxxaplii TpeTil mauueHT yka3blBasl Ha HAJIU-
YK€ B aHaMHEe3€ MeTab0JIMUeCKOro CuHApoMa Uin nedunrra ButamuHa D unu ocreomno-
pO3a, a KaX/blii BTOPOW — Ha apTEPUAIbHYIO TUIIEPTEH3UIO.

Knunanko-¢pyHknnonansHeie napametpbl 601pHBIX XOBJI ¢ Th1l/Th1l7 Trmom ot-
BETa HMMYHHOM CHCTEMBI IpesicTaBieHbl B Tabauie 30.

[Mpu Th1/Th17 Tune oTBera WMMYHHOH CHUCTEMBI BBIPAKECHHOCTH OJIBIIIKU
cooTBeTcTBOBajNA CreneHu TsokecTH XOBJI: ne 6ecnokounna manuentos ¢ XOBJI |, moss-
Js1ach IPU MHTEHCUBHOM (hu3mueckoit Harpyske y nmanueHtoB ¢ XOBJI 11, pa3BuBanach
npu ObICTPOH X0p0€ MK o IbeMe Ha Bo3BbIieHUe y narreHToB ¢ XOBJI 11 (ta6i. 30).

bonsubie XOBJI | oTMeuanu penkuit Kamienb ¢ OTAeIEHHEeM He3HAYUTEITLHOTO KO-
JaudecTBa cnu3ucToi MOKpoThl. B To ke Bpems nauuentsl ¢ XOBJI I u XOBJI 1 npens-
SBJISUTN 5KalTOObl HA YMEPEHHBIN Kallellb C OTAEJIEHUEM CIU3UCTOM MOKPOTHI B YMEPEH-
HoM kosmdectBe. [1o pesynpratam CAT TecTa cUMOTOMBI 3a00J1€BaHMs HE3HAUUTEIHHO

BIusid Ha ku3Hb nanueHToB ¢ XOBJI |. [Tarmuentsr ¢ XOBJI |l oTMewanu ymepeHHoe
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BJIIUSTHUC 3a00JICBaHMSI Ha TIOBCETHEBHYIO KU3HB. Hanboiee cuibHOE BiaUsHUE 3a00J1€Ba-
HUS Ha BBITIOJTHEHUE TTOBCeIHEBHBIX Aei omrymany nanueHTsl ¢ XOBJI . Cpennee 3Ha-
yenue ODBI1 y nanuenToB ¢ XOBJI | Ob110 cHmzkeno 1o 86,7 %, ¢ XOBJI Il - no 66,7 %,
a c XOBJI I - no 42,3%.

Tabmuna 30 — Kimuanko-(yHKIIMOHATBEHBIE TTapaMeTpsl 00abHBIX ¢ Th 1/Th 17 Tumom

OTBCTa I/IMMYHHOﬁ CHCTCMBI

Knununueckue mapa- KonTponbhas [Marmmentst ¢ Th1/Th17 Tunom orBeta
METPBI rpymmna UMMYHHOH cUCTEMBI, N=66
n=32 XOBJ | XOBJ 1l XOBbJ III
n=4 n=33 n=29

MMRC-tecT, 6aib
CAT Tect, 6amibl

0,6+0,07 | 1,6+0,08 | 24+0,11*

6,4+095 |164+131°| 253 +1,19*

0,8+ 0,24 1,94+ 0,40° 2,6+ 0,40*

0,6+ 0,16 1,5+ 0,22° 2,4+ 0,72*
1,0 1,5 2,5+

Karmrens, 0amibl

Mokpota, 6amibl

ol O OO o

Kon-Bo o6ocTpenuii B
roj, adc. 3Had.

O®BI1 noctbponxo- 103,84 £2,30 | 86,70 £2,15 | 66,7+ 1,15 | 46,21 £ 1,15
WIS TAIIMOHHBIH,

cpen. %

Ko:1-Bo comyTcTBYy¥O- 0 0,5 2,8° 3,5**
X 3a00J1€BaHMIl HA
OJHOTO MaLlMEHTA

[Mpumeuanue: (*) - mocroBepHoCTh pazmmunii Mexay rpynmnamu XOBJL [l u XOBJI |, *
- p<0,05; (°) - nmoctoBepHOCTh pazmuuuii Mexay rpynmnamu XOBJ1 1l u XOBJ |, © -
p<0,05; (*) - nocroseprocTh pasmuunii Mex iy rpynmnamu XOBJI 11w XOBJI 11, #- p<0,05.

Teuenne 3a0oneBanus y nanueHToB ¢ XOBJI | u XOBb Il xapakrepuzopaiocs 1-2
00OCTpEHUSIMU B TOJ, B TO BpeMs kKak TpeTh nauueHToB ¢ XOBJI Il otmeuanu pa3Butue
oboctpenwuii 60s1e3uu 3 pa3 B roa. KomuuecTBo comyTCTBYIOMIMX 3a00JI€BaHUN HA OJTHOTO
naruenta npu Th1/Thl7 tune oTBera MMMYHHO#M CUCTEMBI yBEIMYHBAIOCh OT 0,5 mpu
XOBJI | no 3,5 mpu XOBJI I1l. B anamue3e y marueHToB ObUTA apTepuaibHas TUIEPTEH-

3us1, UBC, octeonopos u 3ab6oneBanus KKT.
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Y namentoB ¢ Th17 TunoM UMMYHHOrO oTBeTa 1o pe3yibratam MMRC-tecta
oJbIika He Oecriokowmna nanueHToB ¢ XOBJI |, nosBnsiack npu HHTEHCUBHOU pu3nye-
ckoitf Harpyske - ¢ XOBJI Il u 6ecniokomnna npu 6sicTpoit xonp6e - ¢ XOBJI 11, uto 3a-

CTaBJISJIO MALMEHTOB IIEPEXOAUTh Ha OoJiee MeIEHHYI0 X0aAp0y (Tads. 31).

Tabnuna 31 — Knuanko-(pyHKIHOHAIbHbBIE TapaMeTpsl y 601bHBIX ¢ Th17 Tumiom oTBeTa

HMMYHHOﬁ CHUCTCMbI

Kimanueckue KonTtponbHas [MarmenTst ¢ Th 17 Tumom otBeta
napameTphbl rpyrmmna MMMYHHOU CHCTEMBI, N=79
n=32 XOBJI | XOBJI I XOBJI HI

n=18 n=37 n=24
MMRC-tect, 6amisl 0 0,9 +0,07 1,9+0,07° 2,9+0,09™
CAT Ttect, 6aminr 0 8,7+ 1,00 16,7+1,13° | 294+121*
Kamens, 6amibl 0 1,24+ 0,12 2,9+ 0,12° 3,3£0,12°
MoxkpoTa, 6abl 0 1,2+ 0,11 2,4+ 0,14° 2,840,14"
Kon-Bo 06ocTpenuii 0 1,5 2,5° 45"
B roJi, abc. 3Hay.
O®B1 noctéponxo- | 103,84 £2.30 | 83,90 £2,82 | 59,39 £2,16° | 42,29+ 1,16
JIAJISITAIIAOHHBIH,
cpen. %
Kon-Bo comyTCTBYIO- 0 1,5 3,5° 55
muXx 3a00JIeBaHUM Ha
OJHOTr0 OOJIBLHOTO

[Mpumeuanue: (*) - mocroBepHOCTh pazmmunii Mexay rpynmnamu XOBJL [l u XOBJI |, *
- p<0,05; (°) - moctoBepHOCTh pazmuuuii Mexay rpynmnamu XOBJl |l u XOBJI I, o -
p<0,05; (*) - nocroBeprOCTS pasmuunii Mex iy rpynmavu XOBJL [ u XOBJI 11, #- p<0,05.

Bbonsubie XOBJI | oTmMedanu peakuii WM yMEpEeHHBIN Kalllellb C OT/IEJICHUEM He-
OOJIBIIIOT0 KOJMYECTBA MOKPOTHI CIIM3UCTOTO XapakTepa, B TO BPEMs KakK MAIlMEHTHI C
XOBJI |l yka3piBasii Ha yMEPEHHBIN KaIllelb ¢ OTACICHUEM CIU3UCTON MOKPOTHI B yMe-
pennoM kosnmuecTBe. [TanuenTtsl ¢ XOBJI 1l oTMeuanu cunbHBIN Kallelb C OTACICHUEM
CJIIM3UCTON U CITU3UCTO-THOMHON MOKPOTHI B IEPHO] 00OCTPEHUS 3a00IEBaHNUS.

ITo pesynbratam CAT Tecta CUMNITOMBI 3a00JICBaHUS HE3HAYUTEIHHO BJIMSIIM Ha

xu3Hb nanueHToB ¢ XOBJI | u okazeiBanu ymepennoe Biusgaue npu XOBJI 11 u XOBJI
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I1l. Cpennee 3nauenne O®B1 y nmauuenToB ¢ XOBJI | cocrasmnsino 83%, y maiiueHTOB ¢
XOBJI Il cauzunock 10 59,4 %, a mpu XOBJI I - 10 42,3%.

Teuenne 3a001eBaHUs Y MAMEHTOB ¢ Th17 THIIOM UMMYHHOTO OTBETa XapaKTe-
PHU30BAJIOCH YaCTBIMU 00OCTPEHUsIMHU J10 3-X pa3 B roj, y nanuentoB ¢ XOBJI Il — no 4
¥ uHor/Ia OoJiee pa3 B roA. Y 0onbHBIX ¢ Th17 THIOM HMMYHHOTO OTBETa HauOOJbIIEE
KOJIMYECTBO COITyTCTBYIOITUX 3a00JIEBAaHMI Ha OJTHOTO ManueHTa orMedanoch mpu XOBJI
I1l, mpeBbinaBiiee B 3 pa3a aHanornyHelii nokasarensb npu XOBJI I. [TanuenTs! ykasbi-
BaJIM HAa HAJTMYWE B aHAMHE3¢e apTepuanbHoii runeprensun, UbC, metabonmueckoro cuH-
JpoMa, OCTEOropo3a, caxapHoro auaoeta, 3aboneBanuit JKKT, runorpoduu ckeneTHbIX
MBIIIIII.

Pe3ynbrathl HccieqoBaHus TTOKA3all, 9TO MPH Pa3HOM CTETICHH TSHKECTH 3a00JIeBa-
HUs HauOoJiee BHIPAKEHO OrpPaHUYEHUE CKOPOCTU BO3AYLIHOTO MOTOKA Y MAlMEHTOB C

Th17 Tunom oTBeTa IMMYHHOU cHCTEMBI (PHCYHOK 13).

Th17 THn IMMYHHOTO OTBETa
Th1/Thl7 THIn IMMYHHOTO OTBETa
Thl THI IMMYHHOTO OTBETa
Th17 THm HMMYHHOTO OTBeTa

Th1/Thl7 Tom HIMMYHHOTO OTBETa

XOBJIII  XOBJIII

Thl THII HIMMYHHOTO OTBETa
Th17 THm IMMYHHOTO OTBETa

Th1/Thl7 THIon HMMYHHOTO OTBeTa

XOBbJI1

Thl THI IMMYHHOTO OTBETa

o

20 40 60 80 100

G 0
OrpaHndeHne CKOPOCTH BO3AYINHOro moToka (O®B1% 0T JOIKHOTO

Th17 Tim IMMYHHOTO OTBETa
Th1/Thl7 T IMMYHHOTO OTBETa
Thl THID IMMYHHOTO OTBeTa

Th17 T IMMYHHOTO OTBeTa

Th1/Thl7 THII HIMMYHHOTO OTBETa

XOBJIII  XOBJIIII

Thl THII IMMYHHOTO OTBETa
Th17 Tom IMMYHHOTO OTBETa

Th1/Thl7 THn HIMMYHHOTO OTBeTa

XOBJII

Thl T IMMYHHOTO OTBETa

o
(=]
w
—
—
w
(8]

BrIpaXKeHHOCTh OJIBIIIKH ITO ITKaie mMMRC, 6auThr
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Th17 THII IMMYHHOTO OTBETa

Th1/Thl7 THI IMMYHHOTO OTBETa

XOBJIIII

Thl THII IMMYHHOTO OTBETa
Th17 THII IMMYHHOTO OTBETa

Th1/Thl7 THII IMMYHHOTO OTBETa

XOBII I
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Cnenyetr otmetutb, uto 1pu I, I, 11l crenenu tsokectn XOBJI y 60onbHbIX ¢ Th17
TUTIOM OTBeTa UMMYHHOU cuctembl B otimuue oT Thl u Th1/Th17 dbenoturnor ormeya-
Jach HAKOOJIBIIAs BEIPAKEHHOCTHh CHMITTOMOB (OJIBIIIIKA, KAIIelb), 3HAYMTEILHOE BIIHS-
HUe 3a00JIeBaHUsl HA KaYeCTBO JKMU3HM IMAIMCHTA, YBEIWYCHUE YacTOTHl 000CTpEeHUN U
KOJIMYECTBA COITyTCTBYIOIIEH MaTOJIOTMH Ha OJTHOTO YesioBeka (pucyHok 13).

[IpencTaBneHHbIC MaHHBIE CBHUACTEIBLCTBYIOT O COMPSOKEHHOCTH KIMHHUYECKUX
CUMIITOMOB ¢ ()€HOTUIIOM UMMYHHOTO oTBeTa. [Ipu mepekitoueHuu CUCTEMHOTO BOCTIa-
aerus Th1 uMMyHHOpETYISITOPHOTO IyTH HAa Th17 y mManueHToB yCHIINBAeTCs BBIPAKCH-
HOCTh CUMITTOMOB, BO3PacTaeT CTEIIEHb OrPaHUYCHUS CKOPOCTH BO3IYIIIHOTO MTOTOKA, Ya-

CTOTa O6OCTpeHI/If/'I, KOJIMYCCTBO COIIYTCTBYIOIIUX 3a00J1eBaHMi Ha OAHOTI'O ITalTUCHTA.

5.2. CtaTu4ecKue jeroyHbie 00beMbl Y 00J1bHBIX

C T-Xe.]'ll'[epHI)IMI’I THIIAMHA UMMYHHOI'0 OTB€TA

[Tpoananu3upoBaHbl MapaMeTPhl CTATHYECKUX 00BEMOB M eMKOCTEH JIETKUX 00Th-
HbIXx XOBJI npu ycTaHOBIEHHBIX THIIAX UMMYHHOTO oTBeTa (Tabds. 32-34).

Y OompHbIXx ¢ Thl TuUmoM oTBeTa WMMMYHHOUW cucTeMbl B 77% ciydaeB
O®B1/®XEJI 6bu10 cHuxeHo 10 62% u ODPB1 — no 87% ot gomxHoro. [Tokazarenu
cratnueckux o00bemoB ®OE, OOJI, OEJI u cootnomenne OOJI/OEJI Haxoaumuck B rpa-
HUIIaX HOPMAJBHBIX 3HAYCHWH M OBLIM COTIOCTABMMBI C TOKa3aTeIsIMU KOHTPOJIBHON
rpymiisl (Tadi. 32). YCTaHOBICHO YBeIMUeHHE OPOHXHUATBHOTO COMTPOTHRIICHHUS Ha BIOXE
B 1,8 paza (p < 0,01) u Ha BeIOXE B 2,9 paza (p < 0,01) OTHOCUTETHLHO KOHTPOJIBHBIX
3HAUCHUN. YBeIWYCHUE OPOHXHUALHOTO COMPOTUBJICHUS Ha BBIIOXE MPHU HOPMATBHBIX

JIETOYHBIX 00BbEMAaX M EMKOCTSIX YKa3bIBACT Ha 6pOHXHTI/ILIeCKI/Iﬁ THII.
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Tabmuna 32 — XapakTepucTHKa CTATHYSCKUX 00bEMOB JIETKUX Yy O0BbHBIX ¢ Th 1 THIIOM

UMMYHHOTO 0TBeTa, (Me, Q25- Q75)

IToka3zarenn I'panuisl KoHntposbHas [Manwmentsr XOBJI ¢ Th 1 Tumom orBeta
(% OoT BOMKHOTO) HOPMBI rpynna UMMYHHOM CHUCTEMBI, N= 62
(Kamenera n=32 Bpouxutndeckuii | DmduzeMaTO3HBIN
M.IO., 2005) ™I, N=48 v, N=14
XKEJI 103,19 115,70 111,35
(93,30; 109,70) | (104,25; 126,35) (104,00; 121,90)
OXKEJI 100,17 109,80 109,25
(94,00; 105,00) (90,82; 124,38) (91,00; 125,85)
O®B1 noctoponxo- - 98,69 87,00 78,97
IS TAMOHHBIMN, (91,00; 106,00) (69,00; 103,00) (60,55; 100,09)
O®B1/KEJI 80,62 66,34 62,06
(71,17; 90,10) (61,37; 73,60) (51,54; 75,48)
ODB1/®XEJ >70 82,80 61,91 58,32
(77,36; 85,03) (48,36; 72,53) (48,87; 64,94)
Rin, kPa*s/L >0,30 0,16 0,29* 0,42*#
(0,12; 0,22) (0,22; 0,44) (0,26; 0,66)
Rex, kPa*s/L >0,30 0,19 0,55** 0,68**
(0,12; 0,26) (0,31; 0,92) (0,40; 1,15)
Esx 80-120 98,42 104,65 112,91
(95,20; 102,30) (56,02; 119,17) (79,61; 145,58)
®OE 85 - 140 93,28 111,64 128,31*
(80,00; 99,00) (91,51; 128,80) (115,83; 145,08)
00JI 85 - 140 92,88 115,34 159,93**#
(78,50; 106,50) (96,19; 129,18) (145,30; 186,28)
OEJ 81125 97,35 107,38 119,40
(89,60; 102,00) (96,88; 118,93) (106,42; 130,55)
OOJI/OEJI <140 90,47 104,15 148,75**#
(78,00; 100,90) (93,05; 116,55) (140,27; 161,18)

[Tpumeuanue: (*) — TOCTOBEPHOCTh Pa3IMYHid C TPYMHON KOHTpost: *- p<0,05; ** - p <
0,01; (#) — mocTOBEpHOCTH Pa3IMUMii MEKIY TPYNIAaMHU AUEHTOB C SM(PH3EMaTO3HBIM

u Oponxutnueckum tunamu XOBJI: # - - p<0,05.

B 23% cnyuaeB y nanuentoB O®B1/OXKEJI 66110 cHmkeno 1o 58,3% u ODBI1 —
10 79 % ot nmomxknoro. Ilokazarenu cratuueckunx oobemoB OOJI u cooTHomieHue
OOJI/OEJI, 6poHxuansHOE COMPOTUBIIEHUE HA BIOXE U HA BBIJIOXE MPEBHIIIAIN 3HAUCHHUE

HOPMbI, 4TO CBHACTCIBCTBYCT O PA3BUTHUHN Y IIALITMUCHTOB FI/IHepI/IH(l)J'ISH_II/II/I 151 3M(1JI/I3€M8,-
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TO3HOTrO THIA 3a0oeBanus (Tad. 32). Y 6oabHBIX ¢ Th1 THIIOM OTBeTa HMMYHHOM CH-
ctembl nokazatesnb OOJI 6bu1 BhImie Ha 72,2% (p < 0,01), cootHomienne OOJI/OEJI — Ha
64,4% (p <0,01) u ®OE - na 37,6% (p < 0,05, yem B KOHTPOJIbHOM rpyrie. OTMeYanoch
yBeJIMUeHUE OPOHXHAIBHOTO CONMPOTURJICHUS Ha BIoXe B 2,6 pasza (p < 0,01), Ha BeIOXE
B 3,6 pa3a (p < 0,01) oTHOCHTENBHO MOKA3aTENEN KOHTPOJIBHOU TPYTIIIHI.

CpaBHHTENBHBIN aHAIW3 MOKa3aj, YTO Y OOJBHBIX C SM(PU3EMaTO3HBIM THIIOM
OpoHXHAJIbHOE COMPOTHUBJICHUE Ha BIoXe ObuIo BhIIe Ha 44,8% (p < 0,05), OOJI — Ha
38,6% (p < 0,05) u OOJI/OEJI na 42,8% 10 CpaBHEHHIO C IMOKA3aTEISIMU Y OOIBHBIX C
OpOHXUTHYECKUM THIIOM.

VY maruentoB ¢ Th1/Th17 tunom oTBeTa MMMYyHHOH cucteMbl B 19 % ciydaeB
ycranoBiieHO cHikeHrne OD@B1/DXEJIT no 60,4% u noctoponxoamistamaaoro OOB1
10 73,8% (tab6u. 33). ITokazareaun POE, OOJI, OEJI u cootHomenune OOJI/OEJI naxo-
JTWINCH B TPAHHUIAX HOPMATBHBIX 3HAUYEHUN W CTATUCTUYECKH 3HAYMMO HE Pa3INvaviCh
C TTOKa3aTeISIMU KOHTPOJIBHOU TPYyNIbl. B ToXe BpeMsi, OpOHXHAIIBHOE COMPOTHBICHUS
Ha BJIOXE U Ha BBIJIOXE OBLIO BHIIIE MMOKa3aTesie HOpMbl. BpoHXUanbHOE CONMPOTUBICHUE
MIPEBBINIABIIICe KOHTPOJIBHOE 3HAUCHUE HA BIoxe B 2 pasa (p < 0,01), Ha BeImOXE B 2,7
paza (p <0,01) yka3piBaeT Ha OpOHXUTHYCCKHUMN THIT 3a00I€BaHMUS.

VY 81% 6onbabIx ¢ Th1/Th17 umMMmyHBIM (DEHOTUTIOM YCTaHOBIICHO CHU)KEHUE TIO-
kazarens ODBI1/®XEJI no 51,8% u nocroponxomunstauuaHoro O®B1 no 58,2%
(tabm. 33). ITokazarenu OOJI, OEJI, cootromenue OOJI/OEJI, ®OE u 6ponxuanbHOe
COMPOTHUBJICHUE HA BJIOXE M HA BBIJJOXE MPEBBIMIATN TPAHUIIEI HOPMBI. Y OOJBHBIX OTME-
Janoch yBenudeHue cratnueckux oobemoB OOJI Ha 118,7% (p <0,01), OEJI na 30% (p
< 0,05), cootnomenne OOJI/OEJI na 73,2% (p < 0,01) u ®OE na 78,5% (p <0,01) ot-
HOCHUTEJIBHO KOHTPOJIBHBIX 3HAYEHUH, UTO CBUACTEIBCTBYET O THIIEPHHQISAINU B HOp-
MUPOBaHUU 3M(PU3EMATO3ZHOTO THIIA.

Hapsimy ¢ m3MeHEHHEM JIETOYHBIX 00BEMOB Yy JaHHBIX OOJBHBIX ONPEICIAIOCH
yBeJIMUE€HUE OPOHXHAILHOTO COMMPOTURIICHUS Ha BAoxe B 2,5 pa3a (p < 0,01) u Ha BbIIOXE

B 4,3 paza (p <0,01) oTHOCHUTENHHO KOHTPOJIbHBIX 3HAYEHUM.
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Tabmuna 33 — XapakTepucTHKa CTATHYCCKUX 00BEMOB JIETKUX y 00bHBIX ¢ Th1/Th1l7

TUIIOM OTBETa MMMYHHOM cuctembl, (Me, Q25- Q75)

[Tokazarenu ['panutier KonrponbHas [Manumentsr ¢ XOBJI ¢ Th1/Th17 tunom ot-
% OT JOJKHOTO HOPMBI rpynmna BeTa UIMMYHHOM cucTemsl, N= 53
(Kamenera n=32 BpoHxuTHYECKHiA OMpuzemaTo3HbIN
M.1O., 2005) v, N=10 Hn, N=43
XKEJI 103,19 108,55 96,50
(93,30; 109,70) (98,20; 114,30) (90,00; 102,70)
OXKEJT 96,81 89,66
(89,38; 107,13) (67,81; 105,84)
O®B1 moctbponxo- - 98,69 73,84 58,21
IS TAMOHHBIMN, (91,00; 106,00) (65,04; 85,55) (42,91; 78,65)
OD®B1/XKEJI 80,62 62,50 57,49
(71,17; 90,10) (54,25; 71,55) (44,51; 75,26)
O®DB1/DXKEJ >70 82,80 60,42 51,77
(77,36; 85,03) (50,42; 67,74) (40,22; 64,04)
Rin, kPa*s/L, >0,30 0,16 0,32** 0,41**
(0,12; 0,22) (0,20; 0,54) (0,24; 0,75)
Rex, kPa*s/L >0,30 0,19 0,52** 0,82**
(0,12; 0,26) (0,27, 0,76) (0,34; 1,52)
Eex, 80-120 98,42 94,37 88,78
(95,20; 102,30) (84,70; 105,22) (62,59; 117,69)
®OE 85 - 140 93,28 109,99 166,52**#
(80,00; 99,00) (93,15; 125,45) (128,75; 226,49)
00JI 85 - 140 92,88 109,40 203,15**##
(78,50; 106,50) (96,77; 123,95) (150,15; 287,40)
OEJI 81-125 97,35 98,75 126,60*#
(89,60; 102,00) (88,68; 107,34) (105,55; 171,65)
OOJI/OEJT <140 90,47 104,83 156,70**#

(78,00; 100,90)

(97,62; 116,48)

(141,55; 178,45)

[Tpumeuanue: (*) — TOCTOBEPHOCTh pa3TUYHiA

B CPaBHEHUU C TPYMIONA KOHTPOJS: *-

p<0,05; ** - p < 0,01; (#) — 1OCTOBEPHOCTh PA3IUYHIA MEXKTY IPYIIaMHU MAIIMEHTOB C

saM(puzemMaTo3HbIM 1 Oponxutndeckum tunamu XOBbJIL: # - - p<0,05.

B xone cpaBHUTENBbHOTO aHaIM3a YCTAHOBIEHO, UTO y OOJBHBIX C IM(PHU3EMaTO3-

HBIM TUIIOM OpPOHXHUAJIbHOE CONMPOTHUBICHUE Ha BAOXE ObUIO BbIlIe HA 28% (p < 0,05) u

Ha BeIOXE — Ha 57,7% (p < 0,05), OOJI —na 85,7% (p < 0,01), coornomenne OOJI/OEJI

Ha49,5% (p <0,05) u ®OE —na 51,4% (p <0,05) oTHOCUTENHHO MOKa3aTeseil y O0IbHBIX

C 6pOHXI/ITI/I‘ICCKI/IM THUIIOM.
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B rpynne 6onbHbIx ¢ Th17 THIOM MMMyHHOTO OTBeTa B 12% ciydaeB yCTaHOB-

aeno camkenrne ODPB1/DXKEJ no 63,3%, ODPBI1 coctaBuio 85,9% (tadi. 34).

Tabmuna 34 — XapakTepucTHKA CTATHYCCKUX 00BEMOB JIETKHUX Y O0JIbHBIX ¢ Th17 THIioM

oTBeTa UMMYHHOU cucteMbl, (Me, Q25- Q75)

ITokaszarenu I'pannns Konrponenas | ITamuents ¢ XOBJI ¢ Th17 tunowm ot-
% OT JOJKHOTO HOPMBI rpynna BeTa UIMMYHHOM cuctemsl, N= 82
(Kamenena n=32 Bponxutnyeckuii | OMpu3eMaTo3HbINH
M.1O., 2005) v, N=10 ™I, N=72
XEJI 103,19 109,65 97,72
(93,30; 109,70) | (99,40; 118,80) (89,86; 106,56)
OXKEJI 104,68 91,99
(92,40; 115,84) (64,78; 111,58)
O®BI1 mocTopoH- - 98,69 85,87 58,57
XOIMIIATALMOHHBIMH, (91,00; 106,00) (78,13; 96,91) (40,18; 77,96)
O®B1/KEJI 80,62 68,98 55,79
(71,17; 90,10) (60,46; 80,36) (42,88; 71,28)
ODB1/®XEJT >70 82,80 63,34 50,92
(77,36; 85,03) (59,92; 54,20) (39,80; 60,84)
Rin, kPa*s/L >0,30 0,16 0,31** 0,45**
(0,12; 0,22) (0,27; 0,43) (0,31; 0,61)
Rex, kPa*s/L >0,30 0,19 0,55** 0,95**##
(0,12; 0,26) (0,30; 0,65) (0,46; 1,43)
Egz, 80-120 98,42 102,23 90,33
(95,20; 102,30) | (71,87; 118,62) (58,13; 111,69)
®OE 85 - 140 93,28 103,67 175,10**#
(80,00; 99,00) (83,58; 119,56) (138,85; 221,75)
00JI 85 - 140 92,88 107,16 209,62**##
(78,50; 106,50) | (81,93; 116,87) (156,42; 263,32)
OEJ 81-125 97,35 101,20 232,16**##
(89,60; 102,00) | (87,50; 110,70) (172,40; 263,00)
OOJI/OEJI <140 90,47 100,30 130,11*#
(78,00; 100,90) | (84,40; 111,20) (103,98; 150,22)

[Ipumeuanue: (*) - TOCTOBEPHOCTh pa3NUYMil B CPAaBHEHUU C TPYMNIOW KOHTPOJS: *-
p<0,05; ** - p < 0,01; (#) - TOCTOBEPHOCTh pa3IUUMil MEXKIY TPYIIaMU MAIUCHTOB C

sampuzemMaTo3HbIM 1 OporxutndeckuM tuniamu XOBJI: # - p<0,05.
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3nauenue OOJI, OEJI, coorHomenne OOJI/OEJI u ®OE Haxoauauck B rpaHUIIax
HOPMBI U ObUTH COTTIOCTAaBUMBI C MOKA3aTesIMU KOHTPOJIbHOM rpyinbl. BpoHxuaibHoe co-
MPOTUBJICHUE HA BJIOXE M HA BBIJJOXE MPEBBINIATIO BEPXHIOIO TPAHUILY HOPMBI, IIPU 3TOM
Rin mpeBsimano B 1,9 paza (p <0,01) u Rex - B 2,9 paza (p < 0,01) mokasaTenu KOHTPOIb-
HOM TPYIIIIBI.

B 88% cny4aeB y manmeHToB ¢ Th 17 uMmMmyHHBIM (PEHOTHIIOM OTMEYAJIOCh CHU-
xxeane ODB1/DXEI no 50,9% u nmocroponxoaunstanmaHoro O®B1 1o 55,8% (Tabdsn.
34). Ilokazatenu cratudeckux o0beMoB M emkocteir OOJI, OEJI, cooTHomeHue
OOJI/OEJI, 6poHxuanbHOE COMPOTUBIICHUE HA BAOXE U HA BBIJIOXE OBLIU BBIIIE BEPXHEH
I'PaHULIBI HOPMBI.

VY GonpHBIX oT™Meuaniock yBenuuenue OOJI va 125 % (p < 0,01), OEJI na 138,5%
(p <0,01), coornomenuss OOJI/OEJI na 43,8% (p < 0,05) u ®OE Hna 87,7% (p < 0,01)
OTHOCHUTEJILHO MTOKa3aTeNeld KOHTPOJIbHOM rpymibl. Takke BBISABICHO yBEIUUYEHHUE OPOH-
XUAJIBHOTO CONPOTUBIIEHUS Ha BIoxe B 2,8 pa3a (p <0,01) u Ha Bergoxe B 5 pa3 (p <0,01)
OTHOCHUTEJIBHO IMOKa3aTeJIe KOHTPOJIbHON TPYNIbL. Y BETUYCHHUE JIETOYHBIX 00bEMOB U
OpOHXHMAJLHOTO COMPOTUBIICHUS YKa3bIBAIOT HA JIETOYHYIO TUTIEPUH(IISIIIUIO U TTpeodia-
JTaHUE y MalMEeHTOB SM(HU3EMaTO3HOTO TUTIA.

CpaBHHTENBHBIN aHATIN3 MTOKA3aJ1, YTO Y 00IbHBIX Th17 THIIOM HMMYHHOTO OTBETa
¢ 3M(pU3eMaTO3HBIM THUIIOM OpOHXHAJILHOE COMPOTHUBIICHUE HAa BIOXE ObUIO BbIIIE Ha
45,2% (p < 0,05) u na Beioxe — Ha 72,7% (p < 0,01), OOJI — na 95,6% (p < 0,01), OEJI
-Ha 129,4% (p <0,01), coorHomenune OOJI/OEJI na 29,7% (p < 0,05) u ®OE — Ha 69,6%
(p <0,05), yueM y OOJIBHBIX C OPOHXUTUYECKUM THUIIOM.

[To pe3ynpTaTaM CpaBHUTEIBHOTO aHanu3a npu Opouxutrndeckom ture XOBJI oT-
CYTCTBOBAJIM CTATUCTUUECKH 3HAUUMBIC PA3JINUUS MEXK]Ty TTOKA3aTEIsIMU JIETOYHBIX 00b-
€MOB U OpPOHXHUAIBHOTO COMPOTUBJIEHUS ¥ OOJIBHBIX C Pa3HBIMU (DEHOTHUIIAMU MUMMYH-

HOTO OoTBeTa (PUCYHOK 14).
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KOHTPOJIbHAS
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Pucynok 14 — Iloka3zarenu 1ero4Hoi (pyHKIIUH TPH pa3HbIX TUIIAX OTBETAa UMMYH-
HOI cUCTEMBI y MallMeHTOB ¢ OpoHxuTudeckum turnom XOBJIL.

[Tpumeuanue: (°) — IOCTOBEPHOCTH PA3IMYMN C KOHTPOJIBHOM rpymmoi: *— p<0,05;
(*) — mocToBepHOCTH pasauuunii Mexxay rpymnmamu ¢ Th1/Thl7- u Thl Tumom oTBera
MMMYHHOI1 cucTeMbl: *- p<0,0); (¥) - mocToBepHOCTH pasnunii Mex 1y rpynmnamu ¢ Th17-

1 Th1/Th17 Tumom orBeTa UMMYHHOM cHCTEMEL: * - p<0,05.

[Tpu smpuzemartoznom ture XOBJI ¢ penonspusarueii Thl B cropony Th17 um-
MYHHOPETYJIATOPHOTO ITyTH HaOIIoAaeTCs cratuctuyecku 3Hauumoe (p < 0,05) yBenuue-
aue OOJI, ®OE, OEJI u OpoHXHaTbHOTO CONPOTHBICHHS Ha BBIOXE (pucyHOK 15).
HawuOosbliiee yBeMueHUe mapaMeTpoB oTMedaeTcs pu Th 17 Tume oTBeTa HMMMYHHOM

CHCTCMBHEI.
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Empusemarosssiil Tan Tl THI OTBETa HUMMYHHOW CHCTEMBI
Pucynoxk 15 — IlokazaTenu jierouHod ()yHKLIHMH MPU Pa3HbIX TUIAX OTBETa UMMYHHOU
CHUCTEMBI Y TIAlMEeHTOB ¢ 3MbuzemMaTo3HbIM TUoM XOBJIL.
[Mpumeuanue: (°) — AOCTOBEPHOCTh PA3IMUYUil ¢ KOHTPOJIbHOM rpymmoit: *— p<0,05; (*) —
JOCTOBEPHOCTH paznnuuii Mexxay rpynnamu ¢ Th1/Thl7- u Thl tunom orBeTa UMMYyH-

*

HOM cucremsbl: *- p<0,05; (*) - nocTroBepHOCTL paszianumii Mexmy rpymnmamu ¢ Thl7- u

Th1/Th17 Tumom oTBeTa UMMYHHOM cucTeMsI * - p<0,05.

Pe3ynbTaThl HccnenoBaHus Moka3anu, 4to y nainueHtoB ¢ XOBJI yBennueHne J1erouHbIx
00bEMOB, OTPAKAIOIIUX PA3BUTHE TUNEPUHQIISAIINUA, aCCOITUUPYETCS ¢ (DEHOTUIIOM HM-

MYHHOT'O OTBCTA 11O YaCTOTC BCTPCHACMOCTH U I10 BBIPAKCHHOCTH U3MEHCHUMN (pI/ICYHOK

16).
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1000?

80%

60%

40% 77%

20%

0% 19,0% 12%
Th1l THII ”MMYHHOTO Th1/Thl7 tun 1] Th1l7 Tun
oTBeTa HMMYHHOIO OTBETa  MMMYHHOIO OTBETA
O OpOHXUTHYECKHUI THIT E 5Mm¢pu3eMaTo3HbIN TN (THNEPUHIIALIHS)

Pucynok 16 — Pacnpenenenne OpOHXUTHYECKOTO M 3M(U3EMATO3HOTO TUNA Y
00apHBIX XOBJI npu pa3HbIX TUIIAX OTBETA UMMYHHOM CUCTEMBI

[Tpumeuanue: % oT yncna O0JIbHBIX B TPYIIIE

[lonmyyeHHbIE NaHHBIE CBUAETEIBCTBYIOT, UTO MPHU MEPEKIIOUYEHUH CHCTEMHOTO
BocriasieHus ¢ Thl - ro va Th 17 uMMyHOperyasTOpHBIN MyTh yyallaeTcs pa3BUTHE Jie-
TOYHOM TUNEPUHQIISINY, YCUIIUBAETCS TKECTh €€ MPOSBICHUNA U BCIEACTBUE 3TOTO BO3-

pactaet cpenu 6ompHBIX XOBJI yactoTa 3M$pu3eMaTo3HOro THIIA 3a00ICBaHU.

5.3. B3aumMocBsi3b HapyLIeHUH JIero4Hoi (YHKIIUHM M CHCTEMHOI0 BOCTIAJIeHUA

IPU XPOHUYECKOH 00CTPYKTHBHOM 00/1€3HM JIETKHX

JI71s1 yCTaHOBIICHHUSI CBSI3€M MEXKIy ITapaMeTpaMM, XapaKTEPU3YIOIIUMHU COCTOs-

HUE JIETOYHON (YHKIIMM U UMMYHO-MeTaboinyeckoro craryca y 6onbHbix XOBJI ¢
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Thl-, Th1/Th17- u Th17 Tunamu oTBeTa MMMYHHOM CHCTEMBI, MOJTYYCHHYIO HHPOP-
MAIIIO CKOHIIEHTPUPOBAIA METOIOM TJIaBHBIX KOMIIOHEHT ()aKTOPHOTO aHAJIHM3a U BbI-
pa3uin yepe3 HeOOJIbIIOE YUCIIO CYHIIECTBEHHO 00Jiee €eMKIX BHYTPEHHUX XapaKTepu-
CTHK CUCTeMBbl. METOJIOM TJIaBHBIX KOMIIOHEHT BBIICJICHBI HanOoJiee 3HAYMMBIC IS
NaTOJIOTHYECKOTO OPOHXOJIETOYHOTO IMpoliecca MHTEPICHKUHBI, MMMYHOKOMIIETEHT-
HBIE KJIETKU U )KUPHBIE KUCIOTH MEMOpaHbl, BIUSIONINE HA Pa3BUTHE JIETOYHOM THUIIe-
pUHGIISIINH, ¥ OTpeielieHa CTENEeHb UX Harpy3KH (BECOBOW XapaKTEPUCTHKH) B ITOM
nporiecce.

B rpynme 601bHBIX ¢ Th1 THIIOM OTBETa UMMYHHOW CUCTEMBI cpeln (aKTOPOB,
XapaKkTepU3yIOMUX (PYHKIIMOHUPOBAHNE UMMYHO-META00JINYECKOW CUCTEMBI 1 COCTO-
sHue (YHKIIUU BHEIIHETO JBIXaHUS, BBIICTICHBI IEPBUYHBIC, ONTUMAIFHO BOCIPOU3-
BOJSIILIME KOPPEISILIMA MEXKIY U3yyaeMbIMU NepeMeHHbIMU. Vcnonb3oBanue metona
TJIaBHBIX KOMITOHEHT BBISIBUJIO JBa TJIaBHBIX (PAKTOpa, C Pa3iIMIHON COBOKYITHOCTHIO
napameTpoB (Tadi. 35).

Bxnana 1-o¥ rnaBHOM KOMIIOHEHTHI cocTaBui 37 % (tabxa. 35). Benymumu napa-
MEeTpaMu 3TOW KOMIIOHEHTHI ObLIIN KO3 (DULIMEHTH MeTabonyeckux npespariennid KK
20:3n-6+20:5n-3/22:6n-3 (Becopoit koaddunuent = 0,90390) u 20:4n-6/22:6n-3 (Beco-
Boit kod(durment = 0,89932), Haceimennast nanemutrHOBas 16:0 KK (BecoBoii ko -
dbunment = 0,89369), mutokun IFN-y (BecoBoii koaddunment = 0,86901) u HacbeHHAS
apaxunoBast (20:0) XKK (BecoBoit koaddurment = 0,76794), IL-21 (BecoBoii koahduru-
eHt =0,74633), Rex (Becoroii koaddunment =0,76120), ODB1 % (BecoBoit ko3 duiiu-
et =0,73110) cBsizannbie ¢ 1-0ff KOMIIOHEHTOM MOJOXKUTEIBHBIMA KOA(DOUIIMECHTAMU
Beca

Taxxe mapameTpamu mepBoro ¢akTopa SBISIOTCS HACBHIIICHHAS MHUPUCTHHOBAS
(14:0) (Becoroit koadunuent = - 0,87918), manpmuroosennoBas (16:1n-7) (BecoBoi
ko3 dunuent = - 0,81390), monoruter CD14"CD126" (BecoBoit ko3 duiueHt = -
0,80205), okramemonoenoBas (18:1n-7) (BecoBoii koadpdunment = - 0,78619), ueiirpo-
¢ubHbIe TpanyonuTel CD126" (BecoBoit koadduuuent = - 0,78291), noko3arekcaeHo-
Bas (22:6n-3) [THXK (BecoBoit koaddurment =0,74564), cBs3aHHbIC OTPUIIATEIHHBIMU

ko3 dunmrenTamu Beca ¢ 1-0if KOMIIOHEHTOM.



Tabmuna 35 — Pe3ysbrathl hakTOpHOrO aHaIM3a B Ipymrne 00abHBIX ¢ Th1 THIOM OTBeTa

UMMYHHOH cucTteMbl, (N=84)
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[TapameTpsr Factor 1 Factor 2

CD4+CD126+ % 0,32445 0,843553
mon CD126+ % -0,80205 -0,401125
gran CD126+ % -0,78291 -0,231101
IL-4 or/ma -0,69270 -0,019482
IL-6 rir/mun -0,45795 0,396728
IL-10 rr/mut -0,67145 -0,565031
TNF tr/mn 0,25508 0,886743
IFN mr/mn 0,86901 0,391762
IL-17A nr/ma -0,09041 -0,341285
IL-21 or/m 0,74633 -0,114674
TGF tr/mn 0,01331 0,540196
12:0 0,17947 0,339408
14:0 -0,87918 0,050792
16:0 0,89369 0,317039
20:0 0,76794 -0,423072
16:1n-7 -0,81390 0,518007
18:1n-7 -0,78619 -0,395545
20:3n-6 0,24762 -0,749206
20:4n-6 0,13279 0,481811
20:5n-3 0,68781 -0,382345
22:4n-6 -0,36874 0,095480
22:6n-3 -0,74564 0,599962
20:4n-6/22:6n-3 0,89932 0,085700
20:3n-6+20:5n-3/22:6n-3 0,90390 0,007252
20:4n-6/20:5n-3 -0,51915 0,678144
ODBI1, % ot gomKHOrO 0,73110 -0,109697
ODB1/DIXKEJI, % OT m0JKHOTO 0,47545 -0,245595
EBna, % ot nomKHOTO 0,32630 0,054533
Rin, kPa*s/L 0,69682 -0,112647
Rex, kPa*s/L 0,76120 -0,106993
®OE, % oT 10IKHOTO -0,29854 -0,207586
OO0JI, % oT TOMKHOTO -0,33119 -0,197316
OEJI, % oT moJKHOTO 0,12774 -0,145660
OOJI/OEJI, % oT moimKHOro -0,37418 -0,164854
Expl.Var 12,30861 5,655498
Total variance % 37,29882 17,13787
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Bxnaa 2-oii rmaBHOM KOMHOHEHTHI coctaBui 17 %. Bo 2-om ¢akrope Hanbonee
BBICOKHI TOJOXKHUTENIBbHBIM Bec cooTHocuTcss ¢ TNF-a (BecoBoit koadduimeHt
=0,886743), CD4"CD126" (BecoBoii koaddunuent =0,843553). Hanbosee BbICOKHUIT OT-
pHUIATEeNIbHBIA BeC COOTBETCTBYET AUrOoMO-y-auHoaeHOoBOM (N20:3w6) ITHKK (BecoBoii
ko3 urment = - 0,749206).

B taGmure 36 mpencTaBieHbl CpeTHAE 3HAYCHUS IMMYHO-META0O0JINIECKUX TTOKa-
3aTeliell ¥ MmapaMeTpoB JIerouyHoW (BYyHKIMH OOJBHBIX ¢ Th1 THIIOM OTBEeTa MMMYHHOM
cucteMbl. COCTOSIHUE JIETOYHOW (PYHKITMU y OOJBHBIX XapaKTEPH30BajIach CHUKCHUEM
cpennero 3Hauenust O®B1 1o 83,7% (p<0,05), uro yka3biBajuo Ha 1-10 cTeneHb Hapylle-
HUN OpOHXHAIBLHOW MPOXOJUMOCTH. Y MAIMEHTOB OpPOHXHAIBHOE CONMPOTHBIICHHUE Ha
BbIJIOXE B 3,2 paza (p<0,05) npeBsimiano mokazaTeiab KOHTPOJbHOU Ipynmbl U B 2 pa3a
BepxHiot0 rpanuily HopMbl (Kamenea M.IO., 2005 r). 3meHeHune cratuueckux oOne-
MOB JieTkux TmposiBisiiock yBenuuennem OOJI nHa 50% (p<0,05), cooTHolIEHUS
OOJI/OEJI na 42% (p<0,05) u ®OE na 25,3% (p<0,05) oTHOCUTENHHO 3HAYECHUN KOH-
TPOJILHOM TPYIIIBI, MPU 3TOM 3HAUYCHMS TOKa3aresied HaxOIUIUCh B TPAHUIIAX HOPMBI
(Kamenera M.IO., 2005 r). OTCYyTCTBHE KIMHUYECKUA 3HAYMMBIX U3MEHEHUU JIETOYHBIX
00BHeMOB Ha (hOHE CYIIIECTBEHHO MOBBIIIEHHOTO OPOHXUATBHOTO CONPOTUBIICHHS Ha BbI-
JI0XE CBUACTEILCTBYET 0 OpoHxuanbHoM THe XOBJI y manmenToB ¢ Th1 tumom otBera
MMMYHHOU CHCTEMBI.

CucTeMHOE BOCTIAJICHUE XapaKTePHU30BaAJIOCh CTAaTUCTHYECKH 3HAUMMBIM (p<0,05)
YBEJIMYEHUEM IO CPAaBHEHHUIO C KOHTPOJIbHOM Tpynmnoil koiaumdectBa T-IMM@ouuTOB
CD4*CD126", monorutoB CD14"D126" u HeliTpoduibHbIX rpanyonutoB CD1267, He-
CYIIMX Ha IMOBEPXHOCTH MeMOpaHbl perienTopsl k 1L-6, Ha 25,4 %, 51,7 %, 32,6 % cooT-
BeTcTBeHHO, 1 3kcnpeccuu IL-10, TNF-a u IFN-y Ha 50,9%, 68,5% u 124,8% cooTBeT-
CTBEHHO.

Moaudukanus cocraBa KK mMemMOpaHbl J€HKOIUTOB XapaKTepHu3oBaiach CTaTH-
CTHUYECKH 3HaYMMBbIM yBeanuenueMm (p<0,05) nonu nansmutrHOBOM (16:0) U CHIDKEHHEM

nou mupuctuHoBoH (14:0) u apaxunooii (20:0) XKK.
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Ta6muna 36 - [Tokazarenu UMMYHO-METabOOJIUYECKOTO CTaTyca v JISTOYHOU (yHKIIMU

OosbHBIX ¢ Th1 THITIOM OTBETa UMMYHHOW CHCTEMBI

ITokazarenun Kontponshas rpymma bonpabie ¢ Th 1 TrIIOM
n=32 OTBETa UMMYHHOU CH-
CTEMBI
CD4+CD126+ % 1,65+ 0,45 2,07 £0,07
mon CD126+ % 28,30 + 1,42 42,93 +1,23%*
gran CD126+ % 18,70 + 1,52 24,79 £ 0,56*
IL-4 or/mn 779+ 1,87 51,73 £0,95
IL-6 mir/mn 38,4 £0,42 42,86 + 0,78
IL-10 or/mn 325+1,42 48,88 +1,37*
TNF nr/mn 46,3+ 0,75 78,04 +2,52%*
IFN nr/mn 103,5+ 4,55 232,72 + 5,46*
IL-17A nr/mi 379,6 £ 4,70 407,58 + 5,53
IL-21 or/mg 76,50+ 1,16 73,31+ 1,23
TGF tr/mn 151,86 + 4,41 167,35+ 2,67
14:0 1,98+0,10 1,55 +£0,02*
16:0 25,03+1,12 29,60 + 0,34%*
20:0 0,71+0,08 0,63+0,01*
16:1n-7 1,38+0,18 0,89 £0,03*
18:1n-7 1,88+0,16 2,04 + 0,04
20:3n-6 1,15+0,09 1,37 £0,01*
22:6n-3 1,89+0,12 0,45 +£0,33*
20:4n-6/22:6n-3 7,05+0,67 40,56 +2,18*
20:3n-6+20:5n-3/22:6n-3 1,554+0,08 5,28 +£0,27*
O®BI1, % oT gomKHOTO 103,84 + 3,90 83,37 £ 1,84*
ODB1/DXEJI, % ot q10KHOTO 79,78 £ 2,25 60,29 £ 0,75%*
EBn, % ot nQuxHOTO 98,02 + 3,84 108,39 + 3,15
Rin, kPa*s/L 0,16+0,03 0,35+0,04*
Rex, kPa*s/L 0,19+0,04 0,61+0,04*
®OE, % 0T 70IKHOTO 95,10 + 3,32 119,18 +£2,20
OOJI, % oT HOJKHOTO 89,82 +3,49 135,51 +£3,31*
OEJI, % oT 10o1KHOTrO 98,30 + 2,33 112,82 + 1,40
OOJI/OEJI, % oT moJKHOTO 87,52 +2,57 124,33 £ 24,41*

OTMeuasioch CHHXKCHHE COJEP)KaHMs MalbMHUTOOJeHHOBOM (16:1n -7) Ha 35,6%
(p<0,05), moxo3zarekcacHoBoii (22:6n-3) Ha 72,2% (p<0,05) Ha (oHE yBEIUYCHHS TH-
romo-y-nuHojaeHoBoi (20:3n-6) XKK Ha 20% (p<0,05) 1 ko3P PHIIMEHTOB, OTPAKAIOIINX

aKTUBHOCThH MeTabomueckux npespaniennit [THXKK - 20:4n-6/20:5n-3, 20:3n-6+20:5n-
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3/22:6n-3, 20:4n-6/22:6n-3.
[TatoreneTnueckoe 3HaUCHUE UMMYHO-META00IMYECKUX HAPYIICHU B Pa3BUTHH
OpOHXHUAITBHON 0OCTPYKITUH y OOJBHBIX ¢ Th1 THIIOM IMMYHHOTO OTBETa UMEET MaTeMa-

THYeckoe odocHoBaHue (Tadm. 37).

Tabnuna 37 - KoppensiroHHbIe CBA3H MEXKIY MOKA3aTeIsIMU JIETOYHON (QyHKIIUU

)41 I/IMMYHO-MCT3.6OJIH‘I€CKOFO CTaTrycCa y NaiucHTOB C Th1 tumom otBera I/IMMYHHOI?I

CHCTCMBI
IToka3zarenu Kosddurment xoppensiuu Crmpmena (r), p<0,05
JIETOYHOM Ces13u cpenneit cubL ' =0,5—-0,7
QyHKIUM MIMMyHO-MeTaOO0IMYECKHE TTOKa3aTeNH (n
O®BI, cpen. % | mon CD14+CD126+ % -0,55
gran CD126+ % -0,54
INF-a 0,56
16:0 0,59
16:1n-7 -0,51
18:1n-7 -0,52
20:4n-6/22:6n-3 0,52
20:3n-6+20:5n-3/22:6n-3 0,54

BbIsiBNIEHBI MONOXKHUTENbHBIE KOPPENISALMOHHBIE CBSI3U CPEAHEH CHIIBI MEXIy
O®B1 u yposHeM npoBocnanutenbHoro mutokuaa INF-y (r=0,56, p < 0,05), B Takxke ¢
coJiep>KaHMeM HachllleHHON nanbMuTuHOBOM (16:0) KK (r = 0,59, p < 0,05) u ko3 du-
ueHTamu 20:4n-6/22:6n-3 (r = 0,52, p < 0,05), 20:3n-6+20:5n-3/22:6n-3 (r = 0,54, p <
0,05). YcraHoBieHbI OTpHIIATENIbHBIE CPEIHEN CUIbl KoppensuuonHsie cBsizu ODBI ¢
OTHOCHUTENILHBIM yuciioM MoHOLMTOB CD147CD126™ (r = - 0,55, p < 0,05) u Heitrpoduib-
HBIX TpanynoruroB CD126™ (r = - 0,54, p < 0,05), a Taxxke ¢ comep:KkaHUeM MOHOHEHA-
coiieHHbIx JKK nanemutoonennooit (16:1n-7) (r = - 0,51, p <0,05) u okTaIeMOHOCHO-
Boii (18:1n-7) (r =- 0,52, p <0,05).

Takum o6pasom, npu Th 1 Tune ummyHHOro oTBeta cHmxkenne ODB1 mo 83,7 %

OT JIOJHKHOTO TIPSIMO KOPPEIUPYET ¢ MOBBIIIEHHOU 3Kkcnpeccuei nutokrnHa INF-y, koTo-
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PBIii ABJISIETCS KIIFOUEBBIM B quddepeHnupoke HauBHbIX CD4" -nmuMdoIuToB B Hampas-
nenun Th 1-kierok. OOpaTHas KOPPESIIIMOHHAS CBA3b MeX Ty cHIbkeHueM ODBI1 u no-
BoIlicHHEM 3Kcnpeccuun IL-6R #a Mononurax CD14"CD126" u HeRTpopHIbHBIX Ipa-
HyjoruTax CD126" cBumeTenbCTBYeT 00 yU4acTHH aKTHBUPOBAHHBIX TOCPECTBOM KJIac-
cuyeckoro |L-6 curHanuHra KJI€TOK BpOXKJACHHOTO UMMYHUTETAa B OTPAaHUYEHUU CKOPO-
CTH BO3JIyIIHOro MOoTOKa. [Ipsimast KoppensaiuonHas cBa3b Mexay cHmxenueM ODBI1 u
HaKOTUICHUEM B KJIETOUHOM MeMOpaHe HachlilieHHOH nanbMuTuHOBOM (16:0) KK, ycune-
HueMm Mmetabonumueckux rnpeppaimiennii [THXK B siiko3anonaHOM 1K€ (MOBBIIICHHbBIC
koadduiments! 20:3n-6+20:5n-3/22:6n-3 u 20:4n-6/22:6Nn-3) u oOpaTHas CBI3b CO CHU-
YKCHHOM J0JIel manbMuTo0IenHOBOH (16:1N-7) U MOBBINICHHOHN J0JIeH OKTaJIeMOHOCHO-
Boi1 (18:1n-7) XXK cBHuIeTeNbCTBYET O 3HAYMMOCTH MOTH(DHUKAITMH COCTaBa HACHIIIEHHBIX
u MoHOHeHachIeHHBIX KK B pazButuu OpoHxuaibHON 00cTpyKiuu y 60sbHbIX XOBJI
¢ Th 1 Tunom orBeta uMMyHHOU crucTembl. CHrbkeHne y 00pHBIX ODB1 1o 83,7 % ot
JOJKHOTO U YBEITUYEHHE OPOHXHAIFHOTO COMPOTUBIICHHUS HA BBIIOXE B 2 pa3a OTHOCH-
TEJIbHO BEPXHEW IPaHUIIBI HOPMBI ITPU OTCYTCTBUU U3MEHEHUMN JIETOYHBIX 00EMOB CBH-
JETEILCTBYIOT O MPeo0JIalaHny Y MAMEeHTOB ¢ Th 1 THITOM KIMMYHHOT'O OTBETA HapyIIle-
HUs OpoHXHaNbHOU MpoxoauMoctu | ctenenu u 6ponxutuyeckoro turma XOBJI.

B rpynmne 6onbHbix ¢ Th1/Th17 THIOM 0TBeTa UMMYHHOW CHCTEMBI TAKXKE BBIZC-
JICHO METOJIOM TJIAaBHBIX KOMITOHEHT 2 TJIaBHBIX (pakTopa (Tads. 38).

Bxrnan 1-o¥i riaBHOM KOMIOHEHTHI HamOoJIee CYIIECTBEHHBIM M cocTaBisieT 36,8
%. IlepBblii (hakTOp BKIIIOYAET MapaMETPhl, CBI3aHHBIE C IEPBOM KOMIIOHEHTOM MOIOKU-
TeabHBIMU Kodhunrentamu Beca: ODPB1 (BecoBoit koaddurment = 0,84718) u HackI-
meHHas apaxunosas (20:0) KK (Becoroii koaddurinent = 0,72046) (tabim. 38).

[lepBblil (pakTOp BKIIOYAET MPU3HAKU, CBA3aHHBIE C 1-0if KOMIIOHEHTON OTpHIa-
TEJIBHBIMU KO3 PUIIMEHTaMH Beca, K KOTOPBIM OTHOCSTCS 1uTOKuHBI [ GF-B (BecoBoi
koaddurment = - 0,87783), IL-10 (BecoBoii koaddunment = - 0,86949), T-xenmepbl
CD4*CD126" (BecoBoii koaddurment = - 0,81831), noko3arekcacHoByto (22:6n-3) X)KK
(BecoBoit ko3 durment = - 0,81034), IL-4 (Becosoit kodpPumment = - 0,79293), I1L-21
(BecoBoit korpdunment = - 0,72958) u 20:4n-6/20:5n-3 (BecoBoit ko3 PuIMEHT = -
0,71531).
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Tabmuna 38 — Pe3ynbrathl (pakTOpHOro aHanu3a B rpyie 00abHbIX ¢ Th1/Th17 tumnom

OTBEeTa UMMYHHO# crcteMbl, (N=109)

[TapameTpsl Factor 1 Factor 2

CD4+CD126+ % -0,81831 0,041507
mon CD126+ 0,05044 -0,734437
gran CD126+ % -0,33941 -0,589944
IL-4 rir/mus -0,79293 0,113993
IL-6 rir/mut -0,60684 -0,561874
IL-10 /v -0,86949 -0,062453
TNF r/mn -0,29724 0,773484
IFN nr/mn 0,44983 0,739561
IL-17A nr/ma -0,62366 -0,082099
IL-21 /Mg -0,72958 -0,511404
TGF nr/mn -0,87783 -0,212064
12:0 0,25614 -0,058658
14:0 -0,60688 -0,135244
16:0 0,54442 0,245399
20:0 0,72046 -0,345820
16:1n-7 -0,64296 -0,024175
18:1n-9 -0,31947 0,547196
18:1n-7 -0,33913 -0,559200
20:3n-6 0,54734 -0,319688
20:4n-6 -0,58656 0,292933
20:5n-3 0,59012 -0,243548
22:4n-6 0,27026 -0,195765
22:6n-3 -0,81034 0,443730
20:4n-6/22:6n-3 0,59571 -0,308698
20:3n-6+20:5n-3/22:6n-3 0,66592 -0,300550
20:4n-6/20:5n-3 -0,71531 0,380103
ODBI1, % ot HomKHOrO 0,84718 0,092067
ODB1/DXKEJI, % 0T TOJKHOTO 0,48545 -0,245595
EBn, % OT n@§XHOTO 0,31650 0,054533
Rin, kPa*s/L 0,67622 -0,102447
Rex, kPa*s/L 0,66120 -0,105992
®OE, % oT 70IKHOTO -0,45449 -0,265552
OOJI, % ot nomKHOTO -0,53005 -0,213322
OEJI, % oT 10JKHOTO 0,10671 -0,114260
OOJI/OEJI, % oT HOJIKHOTO -0,64253 -0,183574
Expl.Var 11,05237 4,465331
Total variance, % 36,84123 14,88444

Bxiaz 2-oit koMmoHeHTBsI cocTaBiisieT 15 %. Hanboee BEICOKHI OT0KUTETbHBII

Bec BO 2-oM (akTope cooTHOocuTCs ¢ TNF-a (BecoBoit koaddurment =0,773484) u INF-
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v (BecoBoit koaddunment =0,739561). Haubonee BHICOKHMI OTpUIIATENIBHBIN BEC COOT-
BETCTBYeT KojuuecTBy MoHomutoB CD14'CD126" (BecoBoit kodddumueHt = -
0,734437).
VY 6oapabix XOBJI ¢ Th 1/Th 17 TunoM oTBeTa UMMYHHOW CHCTEMBI ITOKA3aTeIb

O®B1 6bu1 cHMXKeH 10 61,8% (p<0,05) OTHOCHTETEHO KOHTPOJIBHBIX 3HAYCHUH M COOT-

BETCTBOBAJ 2-i CTEIIEHU TSHKECTH OOCTPYKTHBHBIX HapyIieHui (Tadm. 39).

Tabnuna 39 - [lokazaTenn UMMyHO-METabOIMYECKOTO CTaTyca U JIETOYHON (PYHKITHH

y 0osibHbIX ¢ Th1/Th17 THnom oTBeTa UMMYHHON CHCTEMBI

[Tokazarenu Kontponbenas rpynmna, | boapabie ¢ Th1/Th17 tunom
n=32 OTBETa UIMMYHHOU CHCTEMBI
CD4+CD126+ % 1,75+ 0,45 3,84 +£0,15%
mon CD126+ % 28,30 = 0,42 39,85+ 1,39*
IL-4 rir/mn 779+4,31 63,17 +2,11%*
IL-6 rir/mnn 38,4 +£0,42 79,72 +0,98%
IL-10 or/mut 32,4+1,42 59,37 + 1,46*
TNF nr/mn 46,3+ 2,14 7231 +£1,71%
IFN nr/mi 103,5 + 4,55 145,38 £5,07*
IL-17A nr/nvg 379,6 £ 4,70 553,4+ 4,99*
IL-21 /Mg 75,5+ 3,08 195,53 + 3,82*
TGF nr/min 151,0+ 4,41 207,61 +4,53*
14:0 1,98+0,10 2,02+0,03
16:0 25,03+1,12 25,41+ 0,23
20:0 0,71+0,08 0,49 £0,02*
16:1n-7 1,38+0,14 1,09 £0,02*
18:1n-9 15,59+1,11 12,41 + 0,09
18:1n-7 1,88+0,16 2,29+0,02%*
20:3n-6 1,15+0,09 1,17 £0,02
20:4n-6 12,57 £ 0,95 14,87 £ 0,19
20:5n-3 0,80 £0,14 0,38+ 0,01*
22:4n-6 1,19+ 0,06 1,53 + 0,02*
22:6n-3 1,89+0,12 0,62 £ 0,04*
20:4n-6/22:6n-3 7,05+0,78 36,15+ 2,10*
20:3n-6+20:5n-3/22:6n-3 1,09+0,10 4,16 + 0,29*
20:4n-6/20:5n-3 17,91+1,66 45,68 +1,95*
O®B1 (% ot gomKHOTO) 103,84 + 3,90 61,79 + 1,49%
ODB1/DIKEJI, % 0T D0JKHOTO 79,78 £ 2,25 53,84 £ 0,97
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[Tponomxkenue Tabauibl 39

EBna, % oT momKHOTO 98,02 + 3,84 90,11+ 1,97
Rin, kPa*s/L 0,16+0,03 0,39+0,03*
Rex, kPa*s/L 0,19+0,04 0,75+0,04*
®OE, % 0T JOIKHOTO 95,10 + 3,32 153,04 + 4,54*
OO0JI, % oT TOMKHOTQ 89,82 + 3,49 180,79 £ 6,61*
OEJI, % oT 10mKHOTO 98,30 + 2,33 119,96 + 2,47
OOJI/OEJIL, % 87,52 +£2,57 144,33 +£2,48*

bporxuanpHOE COMPOTUBIICHUE Ha BBIIOXE MPEBHIIIANIO MOKA3aTelh KOHTPOJIBHOM
rpynnsl B 4 pa3a (p<0,05) u B 3,5 pa3za BepxHioto rpanuily HopMmbl (Kamenera M.IO.,
2005 r). Cratndeckue 00BEMBI JIETKUX MPEBBIIIAIN MTOKA3aTEU B KOHTPOJILHOM TpyMIIE:
®OE Ha 46,2% (p<0,05), OOJI na 101,7% (p<0,05) u cootnomenue OOJI/OEJI Ha
64,9% (p<0,05). IIpu sTroM Tosbko OOJI u coornomenue OOJI/OEJI npeBsbimanu rpa-
HUIIBI HOPMBI JerouHbix 00beMoB (Kamenea M.1O., 2005 r). Venuuenne OOJI B cpen-
HeM 1o rpytre a0 180 % ot gomkuoro u OOJI/OEJI no 144% cBuaeTenbCTBYET O pas-
Butuu runepundusiinum erkoi crenenu (Kamenesa M.IO., 2005 r.) u ¢popmupoBaHuu
amduzemarosnHoro tuna XObJI y manmenToB ¢ Th1/Th17 ¢peroTrnom uMMyHHOTO OT-
BETa.

AHanu3 UMMYHO-METa00IMYEeCKUX MTOKa3aTeliel, CBA3aHHBIX BECOBBIMH KOd(DPu-
LMEHTaMU ¢ |- TJIaBHOW KOMIIOHEHTOM IMOKa3ai, yTo ypoBeHb |L-21 mpeBblman KoH-
TpoJibHBIE 3HaUYeHHUS Ha 159% (p<0,05), IL-10 — na 83,2% (p<0,05), TGF-B - na 38,4%
(p<0,05), komuuectBo T-xennepos CD4"CD126" — na 119% (p<0,05).

Onpenensitoch cHmwkeHue 1oy apaxuHoBoi (20:0), maieMuTooaenHoBOH (16:1n-
7) u noko3arekcacHoBoi (22:6n-3) XK na ¢done yBemuuenus kodp¢uimenra 20:4n-
6/20:5n-3, cBUACTEILCTBYIOIIETO O HAKOIUICHUHU B KJICTOYHOW MEMOpaHe MpeIIeCTBEH-
HUKOB CHHTE3a DMK03aHOUIOB.

N3 nMMyHO-MeTabOoIMYeCKUX MTOKa3aTeNiel, CBI3aHHBIX BECOBBIMU KOd(hpHIIreH-
TaMH CO 2-#1 TJIaBHOM KOMIIOHEHTOMH, CJIeyeT OTMETUTh yBelnueHue sxcrpeccuu TNF-o
Ha 56,2% (p<0,05), INF-y Ha 40,5% (p<0,05) u xonmuuectBa mononuros CD14"CD126"
Ha 40,8% (p<0,05).
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Y 6oabHbIX ¢ Th1/Th17 THIOM OTBETa MMMYHHOM CHCTEMBI 1O pe3yJIbTaTaM Kop-
PENSIIIMOHHOTO aHAJIM3a BBISIBICHBI MOJIOKUTEIHHBIE KOPPEISIIUOHHBIC CBSI3U CpeIHEH
cwtbl Mexxty ODBI1 u conmepskanneM HachimeHHou apaxuHoBoi (20:0) KK (r= 0,54, p
<0,05), mexxay cootHorrenuem OOJI/OEJI u yposuem IL-10 (r = 0,50, p < 0,05), TGF-
B (r=0,51,p <0,05) (Tadm. 40).

Tabmuma 40 - KoppensiuoHHbIe CBS3U MEX/Ty IMOKa3aTeIsIMU JISTOYHON (DYHKITHH
¥ IMMYHO-METa00JIMYECKOTo cTaryca y manueHToB ¢ Th1/Th17 tumom otera

HMMYHHOﬁ CHUCTCMbI

[ToxazaTenu Koadbdunuent koppensiniuu Crimpmena (1), p<0,05
JIErOYHOMN CBsi3u cpeHeln CUIIbI CBs131 BBICOKOM CHIIBI
byHKIAN r=05-0,7 r=0,71-0,95
NmmyHO-MeTabomudyeckue r NmmyHO-MeTabomudyeckue r
MOKa3aTesn oKa3aTesn
ODBI, CD4+CD126+ -0,64 IL-10 -0,73
cpen. % IL-4 -0,68 | TGF-p -0,74
IL-17A -0,61
IL-21 -0,58
20:0 0,54
16:1n-7 -0,51
22:6n-3 -0,59
20:4n-6/20:5n-3 -0,50
00J1, CD4+CD126+ 0,42
% IL-4 0,44
IL-10 0,46
TGF-B 0,45
OOJI/OEJI, IL-10 0,50
% TGF- B 0,51

[TonoxutenbHbie crabbie cBs3u ycTaHoBieHBI Mexay OOJI u komuyectBom T-
mumpornmuroB CD4*CD126™ (r = 0,42, p <0,05), ypoaem IL-4 (r = 0,44, p <0,05), IL-10
(r=0,46,p <0,05) u TGF- B (r = 0,45, p <0,05).

VY cTaHOBIIEHBI OTPULATEIBHBIE CUIIBHBIE KOppelsiuoHHble cBsi3u OPB1 ¢ ypos-
Hewm IL-10 (r=-0,73,p <0,05) u TGF- B (r =- 0,74, p < 0,05). BeisiBJICHBI OTpHUIIATEIb-
Hble cpeauecuibhbie cBs3u ODBI1 ¢ koamuectBom T-xemnepos CD47CD126™ (r = - 0,64,

p < 0,05), c yposrem IL-4 (r = - 0,68, p < 0,05), IL-17A (r = - 0,61, p < 0,05), IL-21 (r =
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- 0,58, p < 0,05), ¢ cogepxkanreM naabMuToOaeHHOBOM (16:1n-7) (r = - 0,51, p < 0,05),
JoKo3arekcaeHoBoit (22:6n-3) KK (r=- 0,59, p <0,05) u cootnomenuem 20:4n-6/20:5n-
3(r=-0,50,p<0,05).

PesysbTaThl aHanu3a nokaszanu, uro npd Th 1/Th 17 ummyHnHOM eHOTHIIE YPO-
BeHb O®BI1, cHmxennsiid 10 61,8% 0T HOMKHOrO, HAXOAUTCA B OOPAaTHOW KOPpEIsLHU-
OHHOI1 CBSI3U C BHICOKMM YPOBHEM MPOBOCHANIUTEIbHBIX [IATOKUHOB, ACCOIMUPOBAHHBIX
¢ passutueM Th 17 tuna ummynsoro otseta (IL-21, IL-17A) 1 npoTHBOBOCHIAIHTE -
HBIX I[IMTOKWHOB, O0JAJAIOMIMX MNPOPUOPOTUYECKUM, UMMYHOMOIYJTUPYIOUIUM JIEH-
cTBUEeM depes cynpeccuio T-kiaetok CD4™ (TGF-B) u nogasisionium Beipabotky TNF-
0., XeMOKHMHOB ¥ METaJUIONPOTEUHA3, KOTOPhIE MOTYT OBITH BOBJICUEHBI B pa3pyIlICHUE
nerouHoi nmaperxumsl (IL-10). Hamwmuue o6patHoii koppemsiuoHHo cBsizu ODB1 ¢ BbI-
cokoii skcnipeccueii IL-6R Ha iupkysmpyronux T-xenmepax CD4"CD126" ykasbiBaeT Ha
ydactue kiaccuueckoro IL-6 curnammnra B nporpeccupoBanun XODBJI u Bo3pactannn
OTPAaHUYEHHSI CKOPOCTH BO3AYIIHOro notoka. CHmkenne OPB1 Taxxke HaAXOOUIOCHh B
IPSIMOM KOPPEJISIIMOHHOMN CBSA3M ¢ HU3KO# noseit apaxuHoBoi (20:0) u oOpaTHOM CBS3H
C HU3KUM COJIepKaHHE MaJIbMHTOOJeHHOBOM (16:1Nn-7), moko3arekcacHoBoi (22:6Nn-3)
KK, nakorienuem n -6 IMTHXK (mossimensiit kosddurment 20:4n-6/20:5n-3) B MeM-
OpaHe UMMYHOKOMITETEHTHBIX KieToK. YBennueHHubld OOJI u ero nonst B OEJI, otpaxa-
fore (OpMUPOBAHHE JIETOYHOW TUNEPUHDIIALNHN, MPSAMO KOPPEIUPOBAIN C BBICOKOM
sxcnpeccueit 1L-10, TGF- B, IL-6R Ha tupkynupyronmx T-mumdonutax CD4*CD126"
u Hu3KuM ypoBHeM IL-4. Camxenune OPBI1 1o 61,8% OT JOMKHOTr0 COOTBETCTBYET 2-i
CTETNICHU HapyIIeHUs] OpoHXUanbHOU mpoxoaumocty, a yBenudenue OOJI no 180 % ot
noipkaoro 1 OOJI/OEJI no 144 % cBUIETEIBCTBYIOT O JITOUHON TUTIEPUHGISAIIUY JIeT-
KOM CTENeHH CorIacHO HopMawm, nipeioskeHbiMu Kamenesoit MLIO. (2005).

B rpymme 6ompabix XOBJI ¢ Th17 THoMm oTBeTa IMMYHHO#M CHCTEMBIC UCTIOJIB30-

BaHUEM (DAKTOPHOTO aHAJIN3a BBIJICJICHBI 2 TIIaBHBIX (akTopa (Tad. 41).
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Tabmuna 41 — Pe3ynbrathl ()aKTOPHOI'O aHAIM3a B IpyIie 00abHBIX ¢ Th17 Tumom ort-

BeTa UMMYHHO# crcteMbl, (N=44)

[TapameTpsl Factor 1 Factor 2

CD4+CD126+ % -0,95311 0,061523
mon CD126+ % -0,44522 0,175399
gran CD126+ % -0,93538 0,090176
IL-4 rir/mup -0,87492 0,042266
IL-6 nr/ma -0,24699 -0,328855
IL-10 rir/min -0,87095 0,077732
TNF nr/mn -0,44314 0,133982
IL-17A ur/w -0,64705 -0,145684
IL-21 mr/mg -0,79688 -0,117946
TGF nr/mn -0,83871 -0,012270
12:0 -0,00383 -0,488951
14:0 -0,72640 0,155446
16:0 0,92934 0,233789
20:0 0,91344 -0,111665
16:1n-7 -0,82770 0,149511
18:1n-9 -0,16197 0,861547
18:1n-7 -0,79277 -0,393581
20:3n-6 0,77507 0,325295
20:4n-6 -0,61506 0,596227
20:5n-3 0,78254 -0,175880
22:4n-6 -0,38735 -0,173895
22:5n-3 0,82232 -0,275383
22:6n-3 -0,92641 0,192168
20:4n-6/22:6n-3 0,88539 0,041511
20:3n-6+20:5n-3/22:6n-3 0,94027 0,080108
20:4n-6/20:5n-3 -0,80747 0,347313
O®DBI, % ot 10JKHOTO 0,93397 0,105122
ODBI1/DXKEJI, % oT 1OMKHOTO 0,77647 0,410525
EBn, % OT I@§KHOTO 0,31652 0,054533
Rin, kPa*s/L 0,64672 -0,022547
Rex, kPa*s/L 0,56121 -0,106895
®DOE, % 0T 70IKHOTO -0,65403 -0,412110
OOJI, % ot DomKHOTG -0,67284 -0,367128
OEJI, % ot 10o1KHOTrO -0,44424 -0,778162
OOJI/OEJI, % -0,76898 -0,254096
Expl.Var 17,02564 2,606020
Total variance % 55,68356 9,19698

Haunlosee cymiecTBeHHBIN BKJIa, BHOCHMBIN 1-0i1 rJ1aBHON KOMIIOHEHTOM, COCTa-

Bui 55,7 %. Benymme mapamerpsl Bkitouanu kodddumuent 20:3n-6+20:5n-3/22:6n-3
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(BecoBoii koahdunment = 0,94027), ODBI1 (Becosoit koappunment = 0,93397), nasin-
mutrHOBYIO (16:0) KK (BecoBoit koaddurment = 0,92934), apaxunonyto (20:0) KK (Be-
coBoii koaddurert = 0,91344), coornomenne 20:4n-6/22:6n-3 (BecoBoii k03 huIu-
ent = 0,88539), nokozamnenracHoByo (22:5n-3) (BecoBoii koadduiuent = 0,82232), sii-
Ko3oneHTacHOBYI0 (20:5n-3) (BecoBoii koaduiment = 0,78254), ODB1/DIKEJI (Beco-
Bo ko3(pdurment = 0,77647) u quromo-y-muaoaeHoBy0 (20:3n-6) ITHXKK (BecoBoit
kodpdunment = 0,77507), cBsi3aHHBIC C 1-01 KOMIIOHEHTOMN MOJIOKUTEIBHBIMHU K03 DU-
[IUEHTaMH Beca.

[epesiii haktop Brarowaer CD4*CD126" (BecoBoit koaddumment = - 0,95311),
HeiTpoduiabHbie rpanyiaonntel CD126" (BecoBoit koaddumment = - 0,93538), moko-
3arekcaeHoBYyIO (22:6Nn-3) KK (BecoBoii koapdunment = - 0,92641), npoTuBoBCcHaiu-
TeJIbHBIC IMTOKUHBI |L-4 (BecoBoit koaddurment = - 0,87492), IL-10 (Becoroii ko3 du-
et = - 0,87095), TGF-B (BecoBoit ko3 durnuent = - 0,83871), maabMUTOOICHHOBYIO
(16:1n-7) XKK (BecoBoii koaddunment = - 0,82770), coornomrenue 20:4n-6/20:5n-3 (Be-
coBoit koaddunuent = -0,80747), IL-21 (Becoroii ko3pdurment = -0,79688), okrane-
MoHoeHOBY10 (18:1n-7) XK (Becosoit koadduruent =-0,79277), orHomenne OOJI/OEJI
(Becoroii ko3 durnent = - 0,76898) u HackimeHHyo MupucTHOBYIO (14:0) KK (Beco-
BOi1 kK03 pumment = - 0,72640), cBsa3aHHBIE OTPUIIATEIFHBIMH KO3 (DULIIEeHTaMH Beca ¢
1-0#1 KOMITOHEHTOM!.

Bxknang 2-o# koMmoHeHTHI cocTaBuil 9,2 %. Hanbonee BBICOKHI MTOJIOKUTENBHBIN
BeC BO 2-0M ¢akTope cooTBEeTCTBYeT osienHoBoi (18:1n-9) KK (BecoBoii koadduiineHT
=0,861547), a orpuriareibubiii — OEJI (BecoBoii koaddurment =-0,778162). Y 60abHBIX
XOBJI ¢ Th 17 tumom otBeta nMmyHHOM cucteMbl ODB1 0bu1 cHIkeH 10 51% (p<0,05)
Y COOTBETCTBOBAI 3-U CTENEHHM HApPYIICHUH OpOHXUAIBHOW MPOXOAUMOCTH (Tabdi. 42).
[Tokazarenb OPOHXHUATLHOTO COMMPOTUBJICHUS Ha BBI0XE IIpeBhImian B 5 pa3 (p<0,05) mo-
Ka3aTellb KOHTPOJIbHOW TPYNIIbI M BEpXHIOK rpanuily Hopmel (Kamenesa M.1O., 2005 r).
Cratuueckue 00beMsbl JieTkux @OE, OOJI u coornomenne OOJI/OEJI 6pumn Ha 100,5%
(p<0,05), 144,6% (p<0,05) u 94,3% (p<0,05) BBIIIC OTHOCUTEIHLHO 3HAYCHUN KOHTPOJIb-

HOH rpynibl H HOPpMAaTUBHBIX 3HA4YCHUM JIETOUYHBIX O6’B€MOB, 4TO YKa3bIBACT HA PA3BUTHUC
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y ManueHToB ¢ Th17 TUIIOM UMMYHHOTO OTBETA JICTOUHOW THIIEPUHMIISAINH, JIexkKaleH B

ocHoBe (popmupoBanue smpuzemaro3Horo tumna XOBJI.

Ta6nuna 42 - [lokazarean UMMYHO-METa00IMYECKOT0 CTaTyca M JISTOYHOM (PYHKIIUU y

oonbHBIX XOBJI ¢ Th17 THIIOM 0TBeTa IMMYHHOHN CHCTEMBI

KoHntposbHas rpynmna bonpnbie ¢ Th17 Tumom oteeta
n=32 MMMYHHOH CHUCTEMBbI
CD4+CD126+ % 1,75+ 0,08 4,43 £0,32*
mon CD126+ % 28,30 + 0,42 66,34 +1,31*
gran CD126+ % 18,70 £ 0,52 57,07 £2,41*
IL-4 rr/m 779+431 69,69 + 1,82
IL-6 mr/mit 38,4 +0,42 77,69 £ 1,54%
IL-10 or/mi 32,4+£1,42 56,65 +2,16*
TNF nr/mn 46,3 £ 2,14 65,88 + 1,64
IFN /v 103,5+ 4,55 120,87 + 2,87
IL-17A nr/ma 379,6 +4,70 636,88 + 7,24*
IL-21 mr/mgs 75,5+ 3,08 22290 + 6,14*
TGF nr/ma 150,0 £ 9,41 229,35 + 8,49*
14:0 1,98+0,07 1,95+ 0,06
16:0 25,03+1,12 27,02 + 0,49
20:0 0,71+0,08 0,52 £ 0,04*
16:1n-7 1,38+0,18 1,04 £ 0,05%
18:1n-9 15,59+0,92 13,07 £0,12*
18:1n-7 1,88+0,16 1,97 £ 0,06
20:3n-6 1,15+0,09 1,24 +0,06*
20:4n-6 12,57 £ 0,95 15,52 +£ 0,29*
20:5n-3 0,97+0,09 0,39 £ 0,02*
22:4n-6 1,19+ 0,06 1,41 +£0,03*
22:5n-3 0,97+0,11 0,99 + 0,03
22:6n-3 1,89+0,12 0,76 = 0,08%*
20:4n-6/22:6n-3 7,05+0,67 32,74 +£2,92%
20:3n-6+20:5n-3/22:6n-3 1,55+0,08 4,03 £0,44*
20:4n-6/20:5n-3 17,91+1,66 46,82 + 3,37*
O®B1, % OoT J0IKHOTO 103,84 + 3,90 51,54 +3,82*
ODB1/DIKEII, % 0T TOIHKHOTO 79,78 £2,25 50,92 + 1,66*
EBx, % oT nesKHOTO 98,02 + 3,84 74,87 £2,47*
Rin, kPa*s/L 0,16+0,03 0,45+0,03*
Rex, kPa*s/L 0,19+0,04 0,95+0,12*
®DOE, % oT 101KHOTO 95,10 + 3,32 190,72 £ 4,92*
OO0JI, % oT TOIHKHOTG 89,82 + 3,49 219,70 £ 4,55*
OEJI, % oT 10JKHOTO 98,30 +£2,33 145,92 + 4,33*
OOJI/OEJL, % 87,52 + 2,57 170,10 + 3,08*
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AHanu3 UMMYHO-MeTa00IMYECKUX MOoKa3aTeliel, CBA3aHHbIX BECOBBIMHU KO3 PU-
MeHTaMu ¢ 1-il r1aBHOM KOMIIOHEHTOM, mokasai, 4to y 0oibHbIX XOBJI Obut0 yBenu-
yeHo KosmuectBo kierok CD4*CD126" u gran CD126" ma 153% (p<0,05) u 205%
(p<0,05) cooTBercTBeHHO, YpoBHs IL-21 Ha 195,2% (p<0,05), TGF-B Ha 52,9% (p<0,05)
u IL-10 Ha 74,8% (p<0,05) OTHOCUTENHHO KOHTPOIBHBIX 3HAUEHUN U CHUKEH YPOBEHb
IL-4 1a 11 % (p<0,05).

Moaudukaius coctaBa >KUPHBIX KUCIOT MPOSIBISIACH CHUKEHUEM COJEp>KaHUS
apaxuHoBoi (20:0) mHa 26,8 % (p<0,05), mamemuToonenHoBoit (16:1n-7) Ha 24,6%
(p<0,05), stiko3onentacHOBO# (20:5n-3) u moko3arekcaeHoBoi (22:6n-3) J)KK Ha 59,8%
(p<0,05) Ha done yBeawueHus kodpduimentor 20:4n-6/22:6n-3 na 364% (p<0,05),
20:3n-6+20:5n-3/22:6n-3 u 20:4n-6/20:5n-3 Ha 160% (p<0,05) u 161,4% (p<0,05) cooT-
BETCTBEHHO. Takke yCTaHOBJICHO CHIDKEHHE 10JH ojeruHoBoi (18:1n-9) XKK na 16,2%,
CBSI3aHHOW BECOBBIM KOA(DPUIIUEHTOM CO BTOPOH INIABHON KOMITOHEHTOM.

VY GonpHBIX ¢ Th17 THTIOM IMMYHHOTO OTBETA IO PE3YIbTaTaM KOPPEISIIMOHHOTO
aHaJIM3a BBISBIICHO 3HAYUTEIHHOE KOJMYECTBO CBSI3€H MEXKIYy MapaMeTpaMu JIETOUYHON
(YHKIIMHU U IOKA3aTEIIIMA HIMMYHO-METa00Im4ecKoro cratyca (Tadim. 43). YCcTaHOBICHBI
CWJIbHBIE MOJIOKUTEIbHBIE KOppEsIMoHHbIe CBsA3U Mex 1y ODB1 u coaepkanueM Hachl-
meHHoi apaxuHoBoi (20:0) XKK (r = 0,87, p < 0,05), stiko3onenraeroBoi (20:5n-3) KK
(r=0,70, p < 0,05), muromo-y-nmuuosnienoBoi (20:3n-6) (r = 0,74, p < 0,05), cooTHOIIIE-
auem 20:4n-6/22:6n-3 (r=0,77, p <0,05) u 20:3n-6+20:5n-3/22:6n-3 (r = 0,86, p < 0,05).
[Tokazatens O®B1 Haxomuica B OTpULIATEIBHOW CBS3M C YHCIOM T-Xenmepos
CD4*CD126" (r =- 0,90, p <0,05), gran CD126" (r = - 0,85, p < 0,05), ypoaem IL-10 (r
=-0,79,p<0,05), IL-21 (r=-0,70,p <0,05), TGF- B (r=- 0,73, p<0,05), conepxkanrem
najnpMuTooJienHoBoM (16:1n-7) (r=- 0,77, p <0,05) u moko3arekcaeHoBoii (22:6n-3) )KK
(r=-0,82, p <0,05), coornomenuem 20:4n-6/20:5n-3 (r =- 0,71, p <0,05).

Kpome Toro, @OE monoxutensHO KOppeaupoBaia ¢ OTHOCUTEIBHBIM YUCIIOM T-
xenmnepoB CD4*CD126™ (r = 0,56, p < 0,05), HewrpoduibHbIX rpanyiaonuToB CD126™ (r
= 0,55, p < 0,05), ypoBuem IL-21 (r = 0,54, p < 0,05) u TGF- B (r = 0,52, p < 0,05),
conepkanrem apaxunopoit (20:0) XK (r = - 0,59, p < 0,05), cootHomenuem 20:3n-

6+20:5n-3/22:6n-3 (r = - 0,51, p < 0,05).
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Tabnuua 43 - KoppensiroHHbIE CBSA3M MEX]y MTOKa3aTeNIIMU JIETOYHON (QYHKIIUU U UM-

MYHO-MeTab0JIMIecKoro caryca y 00JIbHBIX ¢ Th17 THIIOM OTBETa UMMYHHOU CUCTEMBI

[Tokazarenu Koaddbumuent koppemsiiuu Crimpmena (I), p<0,05
JIETOYHOM CBsi3u cpeiHel CUJTBI CBs131 BBICOKOM CHIIBI
byHKIAH r=05-0,7 r=0,71-0,95

NMmyHO-MeTaboandeckue r NMmyHO-MeTaboaudeckue r
MOKa3aTeNH MOKa3aTean

O®BI1, CD4+CD126+ -0,90

% OT MOIK- gran CD126+ -0,85

HOT'O IL-10 -0,79

IL-21 -0,70
TGF- B -0,73
20:0 0,87
16:1n-7 -0,77
20:3n-6 0,74
20:5n-3 0,70
22:6n-3 -0,82
20:4n-6/22:6n-3 0,77
20:3n-6+20:5n-3/22:6n-3 | 0,86
20:4n-6/20:5n-3 -0,71
®OE, % or | CD4+CD126+ 0,56
JIOJKHOTO gran CD126+ 0,55
IL-21 0,54
TGF- B 0,52
20:0 -0,59
20:3n-6+20:5n-3/22:6n-3 | -0,51
OO0JI, % CD4+CD126+ 0,59
gran CD126+ 0,56
IL-10 0,51
IL-21 0,50
20:0 -0,62
20:3n-6 -0,50
20:3n-6+20:5n-3/22:6n-3 | -0,52
OOJI/OEJI, | CD4+CD126+ 0,68
% gran CD126+ 0,65
IL-10 0,69
IL-21 0,58
TGF- B 0,57
20:0 -0,69
20:3n-6 -0,58
20:5n-3 -0,52
22:6n-3 0,62
20:4n-6/22:6n-3 -0,56
20:3n-6+20:5n-3/22:6n-3 -0,64
20:4n-6/20:5n-3 0,53
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B rpymnne 60mpHbIXx XOBJI ¢ Th17 deHOTHIIOM BBISIBIICHBI TIOJI0KUTEIBHBIC KOP-
peJSIIMOHHbIE CBsA3M cpeaHed cuibl Mmexay OOJI u kommuectBom T-xenmepos
CD4*CD126" (r = 0,59, p < 0,05), metitpodunsHbIx rpanynonuroB CD126™ (r = 0,56, p
< 0,05), ypoBaem IL-10 (r = 0,51, p<0,05), IL-21 (r = 0,50, p < 0,05), a Takke oTpHIIa-
TEJIbHBIC KOPPEIIIIUOHHBIC CBSI3U ¢ coaepikanueM apaxuHoBoi (20:0) XKK (r = - 0,62,
p<0,05), nuromo-y-munoienopoi (20:3n-6) (r = 0,50, p < 0,05) u coorHoruennem 20:3n-
6+20:5n-3/22:6n-3 (r = - 0,52, p<0,05).

VYcTaHOBJIEHBI TOJIOKUTENIBHBIE CBSI3M CpPEAHEM CHUJIbI MEXAYy IoKazarelieM
OOJI/OEJI u konmuyectBom T-xenmepo CD4*CD126" (r = 0,68, p < 0,05), He#Tpoduib-
HBIX TpanyonuToB CD126™ (r = 0,65, p < 0,05), ¢ ypoaem IL-10 (r = 0,69, p < 0,05),
IL-21 (r=0,58, p <0,05), TGF- B (r=0,57, p <0,05), moko3arekcacHoBoii (22:6n-3) )KK
(r=0,62, p <0,05) u coornomenuem 20:4n-6/20:5n-3 (r = 0,53, p < 0,05). Taxxe oT™me-
yanach OTpuLaTelbHas KoppeisauuonHas cBsi3b Mexay OOJI/OEJI u conepxanuem apa-
xunoBo# (20:0) HXKK (r = - 0,69, p < 0,05), u quromo-y-nuaosienoBo# (20:3n-6) (r = -
0,58, p <0,05), stiko3zonenraeHoBoi (20:5n-3) XKK (r=- 0,52, p <0,05), COOTHOIICHUSIMHU
20:4n-6/22:6n-3 (r =- 0,56, p < 0,05) u 20:3-6+20:5n-3/22:6n-3 (r = - 0,64, p < 0,05).

Takum oGpasom, ipu Th 17 Tume oTBeTa MMMYHHOM cucTteMbl HH3KHH ODBI
(51,5% oT 1OMKHOr0) HAXOUTCA B 0OPAaTHON KOPPEISIUUOHHON CBSI3U C BBICOKUM YPOB-
HEM TPOBOCITAJIMTEILHOTO IIMTOKHHA, ACCOIIMUPOBAHHOTO ¢ pa3sutueM Th 17 ¢enoruna
(IL-21), ¥ TPOTUBOBOCHAIUTEILHBIX IIUTOKUHOB, 00JaNalomMX MPOPUOPOTUICCKUM
nericteueM (TGF-B) u npenoTBpamaronmx ype3MepHyo BocanuTenbHyo peakuuto (IL-
10). O6partnas koppensunonHas cBsa3u ODB1 ¢ Beicokoit skcnpeccueii |L-6R Ha miupky-
mupyromux T-xenmepax CD47CD126" cBuaeTenbCTBYET O TOM, YTO aKTUBAIHS KIIaCCH-
yeckoro IL-6 curnanunra, crnocoOCTBYIOMIETO MOISPU3AUU T-XeNMepHOTO UMMYHHOTO
orBeTa B cTropoHy Th17 u Monynsiiuu QyHKIMOHAIBHOW aKTBUHOCTH HEUTPOPUIBHBIX
IpaHyJIOIMTOB, YYAaCTBYET B YCUJICHUN OTPAaHUYCHHUSI CKOPOCTH BO3AYIITHOTO MOTOKA H B
nporpeccupoBanuu XOBJI. Taxxe Huzkuit OOB1 Haxoawics oOpaTHON KOPPENSIHH C
HU3KHUM COJIep’)KaHuEM B MeMOpaHe MMMYHOKOMIIETEHTHBIX KJIETOK MaTbMHUTOOJIEUHO-

Boit (16:1n-7) u moko3arekcacHoBo# (22:6n-3) KK u mpsmMo KOppenupoBaa ¢ HU3KHUM
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conepkanrem apaxuHoBoit (20:0) XK, ycuieHnem cuHTe3a IUTrOMO-Y-JIMHOJEHOBOMU
(20:3n-6) )KK Ha ¢oHe CHHMKEHHS T0JIH HK030IeHTacHOBOMH (20:5N-3) 1 moko3arekcae-
HOBOH (22:6Nn-3) KK BciencTBue coXpaHsroniencsi BBICOKOM aKTUBHOCTH MeTa0oInye-
ckux mnpespamiennii [THXKK B »siikozaHougHOM 1uKIIE (MOBBIIIEHBI KOI(PQPUIUEHTHI
20:4n-6/22:6n-3 u 20:3n-6+20:5n-3/22:6n-3).

BrisiBnennas npsimast koppensiuust mexay ysemnueHHsIM @OE, OOJI, OOJI/OEJI
1 BeicokuM ypoBHeM IL-21, IL-10, TGF-f, Beicokoii axcripeccueii IL-6R Ha nupkynupy-
romux T-xenmepax CD4*CD126" u neiitpoduibHbIx rpanyionurax CD126" cBuaerens-
CTBYET O TOM, YTO aKTHUBaIus Kiaccuyeckoro IL-6 curHamvHra Ha HUPKYJIUPYIOIIUX
KJIETKaX BPOXKJIEHHOTO M aJalTUBHOTO MMMYHHUTETA, CIOCOOCTBYIOMIAS MOJISIpU3AIIUU
HauBHBIX CD4'T-mumdonutoB B Th17 KiIeTKH, y4acTBYyeT B peMOICIUPOBAHUH JIETOY-
HOU TKaHU U popmupoBanuu jierounoi runepuHdsyu npu XOBJI ¢ Th17 dpenoTumnom.
3HaunMocTh Moaudukamuu cocrana KK kierounoit MemOpansl B (hOPMUPOBAHUM Jie-
TOYHOM TUNIEPUHQIIAIINH TOATBEPIKAACTCS IPSIMON KOPPEISIIUOHHOMN CBSI3bI0 MEXKIY BbI-
cokuM 3HaueHueM OOJI/OEJI u cHIKEeHHBIM CO/IepKaHUEM JIOKO3areKCcaeHoBOM (22:6N-
3), noBbImeHHBIM K03 durmenTom 20:4n-6/20:5n-3, cBHIETENBCTBYIONIUM O HAKOILIC-
Huu N-6 [THXXK B MeMOpaHe UMMYHOKOMITETEHTHBIX KJIETOK. A Take 00paTHOU Koppe-
nsuuert ysenuueHHbIx @OE, OOJI, OOJI/OEJI ¢ ycuiieHHBIM CHHTE30M JTUTOMO-Y-JTMHO-
aeHoBo# (20:3n-6) Ha (oHe UCTOIICHHS MyJIa diiko3omneHTacHoBoM (20:5N-3) ¥ HU3KOTO
coneprkanus apaxuHoBoi (20:0) XKK BcaeacTBHe COXpaHSIONMICHCS BBICOKOW aKTUBHOCTH
metabonnueckux npespatiennii [THXK B sitko3anongHom 1ukie (MOBBILIEHHBIN KO3 (-
¢durment 20:3n-6+20:5n-3/22:6n-3).

Huzkuii yposenb ODBI1 (51,5% OT 10KHOTO) COOTBETCTBYET 3-11 CTETIEHH HApy-
HIEHUI OpOHXHAIBHON MPOXOAUMOCTH, a BhicokHe 3HaueHus ®OE (191 % ot nomxkHoro),
OOJI (220 % ot momxuoro) u OOJI/OEJI (170 % oT 10/KHOTO) CBHACTEIBCTBYIOT O
JIETOYHOM TUNEPUH(IISIIIUN CPEHEN CTETEHH TSKECTH COTJIaCHO HOpMaM, MpesioiKe-
HeiMu Kameneroit M.YO. (2005) u a¢uzemaroznom tune XOBJI.

[TosrydeHHbIe pe3yabTaThl CBUIETENBCTBYIOT, yTO Y 00s1bHBIX XOBJI ¢ dhenorunom
UMMYHHOTO OTBETa aCCOIMUPYIOTCS CTENEHbh HApyIICHUH OpOHXHAIBHOW MPOXOIUMO-

CTH, UBMCHCHM CTaTUYCCKHX 00BEMOB JICTKUX U I/IMMYHO'MeTa6OJ'H/I‘-IeCKI/Ie HapymcHUA.
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[MIpu Th 1 Tume MMMYHHOTO OTBETa Pa3BMBAETCs IEpBas CTCNECHb HApPYIICHUS
OpOHXHAJILHON MPOXOJUMOCTH 0€3 U3MEHEHU JIErOYHBIX 00heMOB. DYHKIIMOHAIbHbBIE
HapyIICHUS KOPPETUPYIOT C BHICOKUM YPOBHEM LUTOKUHA, HHUIIUPYIOLIETO (GOPMUPO-
Banue Th 1 ummyHoperynstopraoro mytd (INF-y); akruBanueir MOHOIIMTOB/Makpodaros
U HEUTPOo(UIOB MOCPEACTBOM Kiaccudyeckoro |L-6 curnanmura; aucOanaHCOM HacChI-
HMICHHBIX W MOHOHeHachlmeHHbIX KK, ycuieHneM MeTaboIMuecKux MpeBpalieHun
ITHXXK B 31K03aHOUIHOM ITHUKIIE.

[Mpu Th1/Th17 Tume oTBeTa UMMYHHOW CHCTEMBI Pa3BHUBACTCS BTOPAs CTEIICHBb
HapyILIEHUs OPOHXHAIBHON MPOXOJUMOCTH C YBEIMYEHHEM JIerouHbiXx 00beMoB (OOJI,
OOJI/OEJI), cBUAETENbCTBYIOMUX O JIETOYHON TUHEPUHQIISIIINY JETKOM CTENECHU TskKe-
ctu. [IporpeccupoBanre GyHKIMOHAIBHBIX HAPYIICHUH KOPPETUPYET C BHICOKUM YPOB-
HEM MPOBOCHAIUTENBbHBIX IUTOKUHOB IL-21 u IL-17A, accomupoBaHHbBIX C pa3BUTHEM
Th17 uMMyHHOPETYJIATOPHOTO Iy TH; aKTHBaNEH Kiaccndeckoro |L-6 curHamunra, cro-
COOCTBYIOIIETO MOJIIpH3ANU T-XeNMepHOr0o IMMYHHOTO OTBETa B CTOpOHY Th17 myTu;
YBEJIUYCHUEM YPOBHSI MPOTHUBOBOCTIAIUTEIBHBIX ITUTOKUHOB TGF-f 1 1L-10, o6manato-
X MPOPUOPOTUUECKON AKTUBHOCTHIO; MOJU(HUKAIIMEN COCTaBa HACBIILEHHBIX, MOHOE-
HOBBIX U nosinHeHachneHHbIX JKK, o0ycnaBnuBaromeid n3MeHEHHE TEKy4eCTH KIIeTOY-
HOI MEMOpaHbI U aKTUBHOCTH MEMOPAHOCBSA3aHHBIX PEIIEITOPOB.

[Tpu Th17 Tune oTBETa UMMYHHOW CHCTEMBI Pa3BHBACTCS TPEThS CTCIICHb HAPY-
IeHUs1 OPOHXUATLHOM MPOXOANUMOCTH € yBeJInueHueM JierouHbix 00bemoB (POE, OOJI,
OOJI/OEJI), cBUAETENbCTBYIONIEM O JIETOYHOU THIEPUHMIIALNN CPETHEN CTENEHH TsXKe-
ctu. IIporpeccupoBanue orpaHMYEHUs CKOPOCTH BO3AYLIHOTO MOTOKAa KOPPEIUPYET C
BbICOKMM ypoBHeM Th17 nutokuna - IL-21; nmutoxuuos IL -10 u TGF-, kak xomreHca-
TOPHOTO MEXaHW3Ma JIJIs oJIIepKaHus OajlaHCca TIPO- U IPOTUBOBOCTIATIUTEHBIX MeIna-
TOpoB; akTuBanuen |L-6 curnamuura, cnocoOCTByOIIETro moJisipu3anuu T-XeanepHoro
UMMYHHOTO OTBETa B CTOPOHY TNh17 W W3MEHEHHIO (DYHKIMOHAIBHOW aKTHBHOCTH
HEHUTPOoDMITOB; MOAM(HUKAIIUEH COCTaBa HACHIIIIEHHBIX, MOHOCHOBBIX U MOJIMHEHACHIIICH-
HbIX KK ¢ HakorienneM B MeMOpane nMMmyHokomMiieTeHTHBIX kieTok [THXKK cemeiictBa

N-6 u ucromenus myna nN-3 [THXKK.
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3AK/IIOYEHUE

XpoHuueckasi 0OCTpyKTUBHAs 00JIE3HB JIETKUX BCIIEJICTBUE IIMPOKOM pacnpocTpa-
HEHHOCTH ¥ HEYKJIOHHO MPOrPECCUPYIOLIETO TEUEHUS OCTAETCS 3HAUUTEIbHON MEIULIVH-
ckoi nmpodsieMoii. HecmoTps Ha To, uTo npuuuHbl pa3Buths XOBJI n3BecTHbI, naToreHes
3a00JIeBaHUs MPOJIOKAET OCTABATHCS aKTyalbHOM Temoil miisi uccinegoBaHuii. OCHOB-
HBIM MATOPHU3UOIOTHIECKUM HApYyIIEHHUEM IIPU JaHHOM 3a00JIeBaHUU SIBJISIETCS] HEOOpa-
TUMOE€ HapyllleHUe (PYHKIMH JIETKHX, XapaKTepU3yIolleecs CHUKEHHUEM CKOPOCTH BO3-
JYIIHOTO MOTOKA U onpenenstomee nporpeccupoanrne XOBJI ¢ yTsbkeneHueM TeueHus
[40, 49, 111].

B ocHoBe HapyieHuil QyHKUINY JIETKUX JIEKUT BOCHAIUTEIbHBIN MpoIlecc, IPUBO-
TSN K pEMOJECIMPOBAHUIO IBIXATEIIbHBIX MYTEW U CTPYKTYPHBIM U3MEHEHHUSAM JIETOY-
HOU TKaHU ¢ pa3BuTHEM dMpu3eMsl [55, 72]. Ycnnenne 00CTpyKTUBHBIX HAPYIICHUN ITPH
nporpeccupoBanuu XOBJI cBsizaHo ¢ U3MEHEHHEM 001Lel CTPYKTYpbl 0ObEMOB U EMKO-
CTH JIeTKuX. B HacTosmiee BpeMs OTCYTCTBYIOT OOLIEIPUHSATHIE TPAHULIBI HOPMBI 00be-
MOB M €MKOCTEH JIETKUX U IPaJIallii UX OTKJIOHEHHM OT HOpMBI. B paboTe aBTOp UCIIOIb-
30BaJI TIOKa3aTeau HOpMbI, tipeoskenHbie M.FO. Kamenepoii (2005) [17, 18]. B xoxe
uccienoBanus ycranoBieHo, uto mpu XOBJI | mpeoGnanaet Oponxutudeckuii Tam y 46%
OO0NBHBIX, a SM(pU3EMaTO3HbIN onpenensercs B 28% ciyuaes. [1o Mepe CHIKEHHS CKO-
pOCTH BO3IYIIHOTO NOTOKa y 0osibHbIX XOBJI pa3BuBaercs neroynasi runepuH@asuus,
nuarHoctupoBanHasi B 68 % cinydaeB npu XOBJI Il u B 82% cnyuaeB mpu XOBJI I,
Jexaras B o0CHOBe (popMupoBaHus 3Mbur3emMaTo3Horo peHoruna 3adbonesanus. F0.B. Pa-
YEeEeBa U COABT. B CBOEM HccliefoBaHNM paccMmaTtpuBanu yenndenue POE, OOJI y nanu-
enToB ¢ GOLD 1 u GOLD 2 B kauectBe kputepreB (OpMHUPOBAHUU OTHOCUTEIHLHOM T'HU-
nepuHdsnuy, a Hapactanue OEJI y nanuenToB ¢ Hu3kuMm ypoBHeM ODBI1 <50% - a0-
cototHoM runepuHdIsinuu [33]. B psme apyrux ucciaenoBaHui MOKa3aHO, YTO CHUKE-
HUE SKCIHPATOPHOTO MOTOKA OOYCJIOBIEHO HAapacTaHUEM JIETOYHOW TMIEPUHQIISINH,

KOTOpPAasi IMEET MPSIMYIO KOPPEISIIIMOHHYO CBSI3b € pa3MepoM amdu3semsl jerkux [10, 70,
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93, 185]. CobcTBeHHbIE pe3yIbTaThl U JaHHBIC JUTEPATYPhl YKA3bIBAIOT Ha OOJIBIIYIO
3HAYMMOCTh HApYIICHUW BEHTWISIIMOHHOMW (PYHKIIMU JIETKMX B MPOrPECCUPOBAHUU
XOBJI, ogHako OCTaeTcsl HECHOM CBSA3b MEXKIY TSDKECThbIO 3a00J€BaHus U NpoduiIemM
METa0O0JMYECKUX U BOCTAIUTEIBHBIX MapKEPOB.

B xponundeckom Bocnanennu npu XOBJI ygactByer MHOTO (haKTOpPOB, KOTOPHIC
00pa3yIoT CI0KHYIO0 CHCTEMY B3aMMOJICHCTBHS MEX/Ty KJIETKaMU BOCIIAJICHHSI, TIPOIYIIH-
PYyEMBIMH LIUTOKMHAMH, (paKTOpaMH pOCTa M aKTUBALIMEH PELENTOPHOIO OTBETA KaXA0U
TPYIIIBI KJIETOK, BOBJICYEHHBIX B ATOT mporiecc. OOmenpu3HaHo, 9T0 UMMYHOJIOTHYE-
CKH€ MEXaHU3MBbI SIBIISIIOTCS BaXKHBIM ACIIEKTOM Pa3BUTHUS CHUCTEMHOTO BOCHAJICHUS Y
oonpHbIx XOBJI [52, 65, 66]. B cOOTBETCTBHH ¢ COBPEMEHHBIMH MPEACTABICHUIMHU O
BO3MOXKHOCTH D epernupoBars ummyHnoperoTunsl XObJI Ha ocHoBe Th-accommupo-
BaHHBIX IUTOKMHOBBIX Mpoduiiet uMMyHHOTO oTBeTa [123, 220, 221, 237] B HacTosIIEM
WCCJIEIOBAaHUH C UCTIOIh30BaHUEM (DaKTOPHOTO U KIIACTEPHOTO AaHATTN30B BHIACIICHBI ITpe-
oOnanaroue GpeHoturbl T-xeanepHoro UMMYHHOTO oTBeTa y 00bHBIX XOBJI cTabuiib-
HOTO TEUEHUS PA3HOM CTETNEHU TshKeCTU. Pe3ynbTaThl HccieoBaHus oKa3alu pa3BUTHE
y 6onpHBIX XOBJI Tpex BapuantoB uMMyHHOTO OoTBeTa — Thl-, Th17- m Th1/Th17-de-
HOTHMA. YBenuyeHue B nepudepuueckoi kposu uncia Thl- u Thl7-kmeTok onuchiBa-
eTcsl B Apyrux uccienoBanusx [86; 213, 214, 220, 233], uTo cBHIETEIBCTBYET O pPa3BH-
tun y 60sbHBIX XOBJI cucremuoro Bocnasienust mo Thl- u Thl7-ummyHoperynsarop-
HOMY MyTH. B X0/1€ ncciaenoBanus BhISIBIEHB 0COOEHHOCTH T-XeNmnepHoro oTBeTa B 3a-
BucuMocTtH oT ctaauu XOBJI. YcranosieHo, yTo Ha cTaauu Jierkoro teuenus (XOBJI 1)
JOMUHHUPYET pa3BuTHEe UMMyHHOTO oTBeTa 1o Thl Tumy (62 %), apdexTopHbIME KiT€T-
kaMu kotoporo sBisitorcsi Makpodaru, NK-kimetkn u CD8" T-numdonuThl, KOTOpbIe
CIOCOOCTBYIOT B X0J/i€ OOpHOBI ¢ MATOr€HOM PAa3PYILICHUIO JIETOYHON TKaHU yepe3 BO3-
nericTBue nepOpruHOB, TPAaH3UMOB M NpoTeonuTHdeckux GepmenTon [39, 200, 232]. Ha
craauu cpeanetspkenioro Teuenust XOBJI I Thl (38%), Th1/Th17 (29 %) u Th17 (33 %)
TUIIBI IYMMYHHOTO OTBETa BCTPEYAIOTCS C OJIMHAKOBOM YaCTOTOM, a TIPH TSHKEIIOM Tede-
aur XOBJI 1 mpeodnanator Th1/Thl7 (33%) u Th17 (60 %) TrIiel *UMMYHHOTO OTBETA.
Psin uccnenoBateneit B cBoux padorax otmeuanu y nanueHToB ¢ XOBJI cBsa3bp Mexay

yXYALIEHUEM JIETOYHOHN (PyHKIMU U yBennyeHueM ymcia T-xennepos 17, KOHIEHTpauu
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IUTOKKMHOB Th17- HMMYHOPETyJISTOPHOI'O MYyTH B KPOBH M B Jierounoi Tkanu [110, 143,
149, 150, 196, 197, 220]. /lanHbic 00 K3MECHCHHH TTApAMETPOB, OIPEACIISIONIMX PA3BUTHE
Th1/Th17 umMMyHOpPEryIaTOPHOTO MyTH, B IUTEpaType eauHU4Hbl. B nccnenosanum Xu,
W. et al, (2019) nokazano, uto y 60sibHBIX XOBJI yBenrueHO MPOIEHTHOE CO/ICPIKaHue
Th17/Th1l xnerox, OTpHUIIATEIFHO KOPPEIHUPYIONINX € ITOKa3aTeIs MU (PYHKITUU BHEIII-
Hero abixanus (O®B1). AT cBsA3b, 10 MHEHUIO HCCIIEIOBATENEH, yKa3bIBAeT Ha 3HA-
YUMYIO POJIb 3TUX KjeTok B mporpeccupoBanuu XOBJI [230]. C popmupoBanuem
Th17-omocpeoBaHHOTO CUCTEMHOTO BOCHAJICHUS CBS3BIBAIOT YACThIC TSAXKEIIO MPOTEKa-
orue o0ocTpeHus 3a00iieBaHus U ycyryosienne Bocnaienus nmpu XOBJI [39, 44, 233].
Dddexropupie hyHkuU peanuszyrorcs Thl7-knerkamu nytem cekpenuu 1L-17 u aktu-
BallMM KJIETOK BPOXKICHHOTO MMMYHHTETa, KOTOpble cuHTesupyroT IL-6, IL-8 u xe-
MOKWHBI, TPaHyJIOIIUTAPHO-KOJOHUeCTUMYupytonmid pakrop (G-CSF), ycunuBas mpo-
mudepaluio U peKpyTHHT HEUTpoduioB B AbIXxaTeiabHble TMyTH. HEHTPOduibr mocne
BBINIOJIHEHUS 3(P(HEKTOPHBIX (PYHKUIMI MOrMOA0T, BBICBOOOK A MATPUKCHBIE METAILIO-
pOTENHAa3bl, HEUTPO(PUIBHYIO 3acTasy, KaTencud G u Jip., KOTOpbIe MOBPEKIAIOT Jie-
TOYHYIO TKaHb M TMOBBIMIAIOT XEMOTAKCUC MMMYHHBIX KJIETOK B ouar BocrayeHus |86,
114, 119, 197, 222].

CoOcTBeHHBIE pe3yabTaThl U aHATU3 JIUTEPATYPHBIX JAHHBIE TTO3BOJISIOT CIENATh
3aKirovyeHue, yto y 60iabHbIX XOBJI pazsutre Thl7-3aBUCUMOro myTu CBSI3aHO C OTCYT-
cTBUeM 3(PPEeKTUBHON SITUMUHALIMU TMATOTeHa NP UMMyHHOM otBeTe mo Thl myTtw.
Knerku Th17, cexperupys Thl7 - muTOKHHBI, MOAABIAIOT aU(epeHpoBKy T-xen-
nepoB 1 u popmupyroT COOCTBEHHBI UMMYHOPETYJIATOpHBINA MyTh. C ero ¢popmMupoBa-
HUEM B pe3yJibTaTe aKTHUBAI[MU BPOXKJIEHHOTO KIMMYHHOTO OTBETa, BOBJICYCHHS B BOCIIA-
JUTENBHBIA OTBET HEUTPOPHIOB U BEICBOOOKICHIE UMHU MPOTEOIIUTUIECKIX (PEPMEHTOB
YCUIIMBACTCS ACCTPYKIIHS JIerouHor Tkanu [86, 96, 214]

UccnenoBanue ypoBHS ITUTOKUHOB niepudeprudeckoit kposu y 60mpHBIX XOBJI mo-
Ka3aJio, YTO CHCTEMHOE BOCTIAJICHHE, pa3BuBaroiieecs mo Thl myTu, moanep>kuBaercs: Ha
BCEX CTAIUsAX Pa3BUTHs 3a00JI€BaHUS BBICOKMM YPOBHEM MPOBOCHATUTEIHHBIX IIUTOKU-
HOB |IFN-y u TNF-a. MHorue 3apy0exHble 1 OT€4eCTBEHHbIE UCCIIEIOBATENN OTMEYAIOT

MOBBIIICHHBINA YPOBEHB 3TUX UTOKKUHOB Y 001bHBIX XOBJI [3, 4, 13, 44, 150, 218].
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['naBHbIi BOCTAIUTENBHBIN MeauaTop Thl-umMyHoperyistopaoro myTa IFN-y u
TNF-a, mpoayuupyembie Th 1 kieTkaMu, ak THBUPOBAHHBIMU MOHOIIMTAMU U DHIOTEIIH-
aJIbHBIMH KJIETKaMHM, 00Ja/laloT CXOKHUM JIEHCTBUEM Ha KIETKU-MuIleHd. OHU crocoo-
CTBYIOT aKTUBAIIMK MOHOIKMTOB/MaKkPOdaros, NK u nmutoTokCrueckux kietok CD8™ [3,
4]. Kpome Toro, IFN-y myTem aktuBanuu TpanckpurniuoHHoro ¢akropa T-bet obecrre-
yuBaeT AuddepenurpoBky Thl-kineTok u 0OHOBIEHNE TaHHON CyOnomysiiun. Y o0cie-
JIOBaHHBIX HaMHU OOJIBHBIX Ha Bcex ctamusax XOBJI Beicokoe comepkanue Thl-kimeTok
MOJIICPKUBAJTIOCh HU3KUM ypoBHEM IL-4 - kmoueBro daxrtopa auddepenurpoku Th2-
auM@oruToB — HHrMOUTOBO T- xenmnepoB 1. Jledbunmt IL-4 u Beicokuit ypoBennb IFN-y
CBUJIETENBCTBYIOT 00 akTuBanuu auddepenumpoBku TO-mumdonutoB B Thl-knetku ¢
dopmupoBarreM Th 1 ummyHHOperynsTopHoro yTH [179, 214].

CornacHoO NOJy4YE€HHBIM pe3yJibTaTaM, pa3BUTHE CUCTEMHOIO BOCHAJIEHUS C Ipe-
BanupoBanueMm Th 17 mytu ummyHHOro oTBeTa Ha Beex craausax XObJI obecneunBaercs
YCUJICHHOW TPOAYKITMEH HHTEepIACHKUHOB -21, -17A, -6, - 10 u TGF-B1. ITpu XOBJI |11
BBISIBJICHBI HAOOJIBIINE OTKJIOHEHUS! YPOBHEN ITUX IIMTOKMHOB OT 3HAYEHUN KOHTPOJIb-
HOM IPYIIIBEI. DTOT GaKT COracyeTcs ¢ JaHHBIMHU JIPYTUX KccaenoBarenei [3, 13, 44, 149
221]. T'unepnponaykiwms IL-17A accoumupyetcs ¢ nporpeccupoanueM XOBJI u ycuie-
HUEM JICCTPYKIIMH albBeoJ JIeTkuXx [77, 78, 114, 224]. YcuneHue npoyKIIui HHTEPJICH-
KUHOB - 6, -21 u TGF-B1 obecneunBaer noaaepxanue cyonomymsiiuun kietok Th 17,
ABJISSICh BaXXHBIMH (pakTopamu ux auddepennnposku u passutus [150, 218, 220]. [u-
TokuHbl |L-6 1 TGF-f uHaynupytoT sKkcnpeccuro KiIto4yeBoro (haktopa TpaHCKPUIILUU
kietok Th17 - RORyt mytem KocTUMYyISIMU HAUBHBIX T -XeImepoB B MOMEHT UX KOH-
TakTa ¢ aHTureHoM u aktuBanuu JAK/STAT3 curnansHoro kackana. Kpome Toro, 1L-21
Y4acTBYET B 3TOM MPOLECCE, UHULIMUPYS alIbTePHATUBHBIN MyTh popmupoBanus Thl7-
mamoruros [150, 197]. Tarke cyonomyssiius Th17-kieTok, 4epe3 CeKpeIuio IpoBoC-
najauTesnbHoro nutokuua IL-17, uaaynupytomero cunre3 IL-6 aHTUTeH-TIpe3eHTUPYIO-
MMM KJICTKaMH, MOJJICPKMBACT cama ce0s uepe3 neTio ooparHoit cesasu [130,163]. B
XO0JIe HCCIEeOBAaHUS aBTOPOM BBISIBICHO yBenuueHue skcrpeccuu 1L-10 y GompHBIX

XOBbJI ¢ Th 17 Tunom oTBeTa UMMYHHOUM CUCTEMBI. JlaHHBIE TUTEPATYPHI 11O UCCIIEAO0BA-
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Huto ypoBHs IL-10 npu XOBJI Heonno3Haunsl. B uccnenoanuu E.FO. TpymmHoii ¢ co-
aBT. (2019) ykaspiBaeTCs Ha OTCYTCTBHE WM3MeHeHMM cozepkaHus IL-10 y OoiabHBIX
XOBJI oTHOCHTETBHO TIOKa3aTeel 30poBhIX JHIT [39], B TO BpeMs Kak B IPYroM HCCIIe-
JIOBaHUU OTMeuaeTcs cHkeHue ypoBHs IL-10 y 6omeabix XOBJI 3 [69]. Kimaccuueckuii
B3yl Ha 1L-10, kak ¢akTop moanep:kaHus U BOCCTAHOBICHUSI KMMYHHOTO TOMEOCTa3a
pu MUKPOOHOM M BUPYCHOM MH(MEKIMH, HE MOKET OOBSICHUTH €T0 TUICHOTPOIHBIE (-
¢exthl [208]. N3ydyeHne MeXaHU3MOB pealTu3alliy IPO- WIK MPOTUBOBOCHATUTEILHOTO
nevictBus 1L-10, B 9acTHOCTH mpy 3a00JICBAaHUSAX PECTUPATOPHON CHUCTEMBI HAXOIUTCS
Ha HavajgpHOM dTare [69, 160, 195]. B namem ciydae nosbimenue ypoBus 1L-10 y muig
c Th 17 Tumom oTBeTa UMMYHHOM CHUCTEMBI 110 MEpPE BO3PACTaHUS TSKECTH TECUCHUS
XObBJI MOXkHO paccmaTpuBaTh KaK KOMIICHCATOPHBIA MEXaHW3M, HAIIPABJICHHBIA Ha
yCcTpaHeHHe aucOanaHca Mpo- U MPOTUBOBOCHAIUTEIbHBIX IIUTOKUHOB, MOJJEpKUBaC-
MOT0 YYaCTUBIIUMHUCS OOOCTPEHUSIMH MPU TSHKEIIOM TEUEHUH 3a00JI€BaHNUS.

Pesynbratel nccaenoBanus nokasaiu, 4ro y 0onbHbeIXx XOBJ1 crabunsHOrO Teye-
HHSI CHCTEMHOE BOCIIAJICHHE MOKET pa3BuBarbesi o Th 1/Th 17 ummyHHOperyssiTop-
HoMy nytu. Ha Bcex cragusax XObJI oH monnepKuBaeTcss OQHOBPEMEHHBIM yBEIUYE-
HUEM IUTOKUHOB, perymupytonmx Th 17 myts (IL-17A, IL-21, TGF-B1, IL-6) u Th 1
nyTh (IFN-y, TNF-0) uMMyHHOTO OTBEeTa. AHAJOTHYHBIC JaHHBIC MPEICTABICHBI B UC-
cnenoBanuu XU, W. et al (2019), riae mokazaHo yBenuueHUe B Mepru(eprUIeCKOil KPOBU
nomu kietok Th17/Thl. OnHoBpeMeHHOE TOSBICHUE TyaIbHO-TIO3UTHUBHBIX KIIETOK
cpenu CD4" u cpenu Th17 -kierok cBuaeTenbcTByeT 00 ycmieHnn auddepeHInpoBKu
kietok Th17 8 Th17/Th1 [230]. B uccnenoBanuu mpuBOASTCS JaHHBIE 00 00paTHON KOP-
PEJISIIIMOHHOMN CBSI3H MOBBIIICHHON 10IH MpKyaupytomux kietok Th17/Thl ¢ O®B1. B
MIPOBEICHHOM aBTOPOM HCCIIEA0BAHUH BBISBIEHO, YTO KOHIEHTPALMS IUTOKUHOB UHTEP-
neiikun-21, -17A, -6 u TGF-B1, yuactBytonux B qudpepeHnpoBKe U pa3BUTUU KIIETOK
Th17, yBenuuuBanace mo Mepe Bospactanus crernenu Tsbkectu XOBJI. B toxe Bpems
CHMKaJICS ypOBEHB [FN-y, KOTOPBIU ABJISETCS KIIFOYEBBIM BOCTIAJIUTEIBHBIM MEIUATOPOM
Thl kierok. Ycunenue npoayKIuu HIHTOKMHOB Th17 Tuma Ha (oHE CHIKEHUS TPOIYK-

1uu utoknHoB Th1 Tuna mo3BossieT paccmatpuBath Th 1/Th 17 tum orBeTa UMMYHHOM
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CHUCTEMBbI KaK MePEXOJIHbIN MyTh NepektoueHuss uMMyHHoro otBeta ¢ Thl Ha Th17 de-
HOTHUII IIpu TiporpeccupoBannl XOBJIL.

BakHbIM MapkepoM CHCTEMHOTO BOCHAJICHHS] MHOTHE HMCCJIEI0BATEIN CUUTAIOT
IL-6 1 paccMaTpuBalOT €ro B KAYECTBE MUIIIEHU TEPANIEBTUUECKOT0 BMEIIATENbCTBA MTPU
XOBJI [6, 59, 71, 97, 108, 198, 215]. Ceou mieriorponHbie 3pdekThl IL-6 peannsyer
pPa3HBIMU CUTHAJBLHBIMU MYTSIMU: KiaccuueckuM IL-6 curHaivHromMm c mepepaveil cur-
Haja myTeM o0pa3oBaHUs KOMIUIEKca ¢ MeMmOpaHHOUW ¢opmoit penentopoB kK IL-6 u
TpaHC-CUTHAJIMHOM C Tepeiaueii CUrHajia 4yepe3 pacTBOpuMyIo Gpopmy peuentopos K IL-
6 [6, 108, 119, 191, 210, 215, 227]. [losBuIKCh JaHHBIE O KiacTepHOM THIe IL-6 curHa-
JIMHTa, KOTOPBIA Mayo n3ydeH [178]. AHanu3 HaydHOMH JINTEpaTyphl MOKa3ajl, YTO BHU-
MaHHE UCCIIeIOBATEIICH COCPE0TOUCHO Ha M3yUCeHUH TpaHC-curHaymara [147, 148, 172],
a BKs1aJ knaccuyeckoro IL-6 curnanuura B narorene3 XOBJI u3yden HeA0CTaTOYHO.

N3BecTHa BaxHas poiab [L-6 B perynsiuu pa3Butus u audpdepeHuupoBku T- xen-
nepoB [108, 119, 159, 194, 218]. Ilpu >TOM MaJI0o H3y4EHO y4acTHUE PA3IUIHBIX THIIOB
IL-6 curnanunra B GopmMupoBaHuu T-XeNMepHOTO OTBETa UMMYHHOM CHCTEMBI.

ABTOpPOM yCTaHOBJICHO YBEIMYEHHUE B CHIBOPOTKE KpoBU ypoBHs IL-6 u xonmye-
cTBa HUpKyIupyrommx T-xenmnepos, sxcnpeccupyomux IL-6R, y 6oipnbix ¢ Th 1-, Th
1/Th 17- w Th 17 Tunamu OTBETa IMMYHHOH CHUCTeMBbI. ¥YBeindeHue y 001pHBIX XOBJI
3Ha4eHus nmokazateneit npu Th 1-, Th 1/Th 17- ummyHOeHOTHIIAX CBHIETEIHLCTBYET O
BOBJICUCHUHU Kilaccuueckoro IL-6 curHajMHra B peryssiuio pa3Butus Thl7-kieTok u
dbopmupoBanue Th 17 myTu uMMyHHOTO OTBEeTa. B nuTeparype nmpuBOASTCS JaHHBIE O
pazButuu Th17 Tuna oTBeTa UMMYHHON CHCTEMBI MPU MOBBIIIEHUHU dKcnpeccuu |L-6R
Ha T-xenmepHbIX TUMGOIUTAX MPU PA3HBIX HO300J0TUAX, B TOM yrcie mpu XOBJI [5,
235], xponnueckoMm renatute [234], sxkcriepuMeHTATLHOM MOJICITH PEBMATOUIHOTO apTH-
puta [147]. B sxcniepuMenTe OBLTO MOKa3aHO, YTO Kiiaccuueckuit |L-6 curHaauHr BOBIIe-
YeH B CUCTEMHBIC peakuuu T-xennepHoro orsera, a IL-6 TpaHC-CUTHAIMHT yIpaBisET
s¢dexkTamMu B JIOKaIbHOM ouare Bocrayienus [147]. [To MHeHHIO UccieoBaTeNIeH TpaHc-
MeMOpaHHas repejadya CUTHaJIa HMEET OOJIBIIIOe 3HAUCHUE JJI YIPABICHNS HAMBHBIMU

ThO- xierkamu u T-kiietkamu namsTh. [lepenava curHana yepe3 pacTBOpUMyr Ghopmy
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penentopa sIL-6R criocodcTByeT moaaepskanuto Thl7-accouunpoBaHHOTO MPOQHIIS IIH-
TOKMHOB B ouare BocrnasieHust [126]. CriocoOHOCTh upKyupyromux kietok CD4™, skce-
npeccupyomux IL-6R, uaayuposats sIL-6R myTem orpanndeHHOT0 MpoTE0In3a ¢ y4a-
ctueM Metaiutonporeazbl ADAM17 o0bsicHAET UX BKJIaJ B pa3BUTHE JokaiasHoro Thl7-
acconupoBaHHoro BocnaneHus rnpu XOBJI [75, 159].

VYBennuenue skcnpeccun [L-6R Ha knetkax CD4+ MOXHO paccMaTpuBaTh Kak Me-
xanu3M ycuinenus Th17 oreera y 60iapHbIX XOBJI. Bepositho IL-6 noanepsxusaet Th17
TUI OTBETa UMMYHHOM CHCTEMBI ITyTeM UHTHOUpOBaHus anonro3a T-mumM(pOIUTOB U aK-
tuBamu auddepenumpoku Thl7 knerok. ¥Ycunenue skcnpeccun [L-6R na CD4+ kiet-
Kax kpoBH nipu Th1-3aBUCMMOM HMMYHHOM OTBETE TOJBKO MpH TshKkeoM TeueHur XOBbJI
MO3BOJISIET CIIENATh 3aKJII0YEHUE O TOCTENEHHOW penospu3alny 3Toro (peHoTumna B cTo-
pony Th17 npu nporpeccupoBaHnuy NaTOJIOTHH.

Cpenu xnerok, yuactByronux B natoreHeze XODBJI, kirroueByto posips B pa3BUTUU
BOCHAJIEHUS] UTPAIOT MOHOLMTBI/Makpoparu U HEUTpOo(UIIbl, OTHOCSIIHECS K TOMY HE-
OOJBIIIOMY YHCIIy KJIETOK, HAa TOBEPXHOCTH KOTOpBIX 3kcmpeccupyetcs IL-6R. B xone
HaIIEro UCCIEA0BAaHMs YCTAaHOBIIEHO, 4TO y 0osbHbIX XOBJI o Mepe Bo3pactanus cre-
IIEHU TSHKECTU 3a00JIEBaHUs U B MpoLiecce penoisipu3anuu T-XeanepHoro oTBeTa B CTo-
pony Th 17 uMMyHOpEryJsTOpHOrO MyTH YBEJIWYMBAETCA KOJIMYECTBO MOHOLIMTOB
CD14" u HelTpopHUIBHBIX TPaHYJIOIUTOB, JKcpeccupyromux IL-6R.

MHorue aciieKTbl BpOKAEHHOW KIMMYHHOU CUCTEMBI MOJIYJIMPYIOTCS IIPU yUaCTHUH
IL-6, B TOM 4rclie HAKOTUIEHHE HEUTPO(DUIOB B MECTAX JOKAIBHOIO BOCHAIIEHHSI TOCPE/I-
CTBOM KOHTPOJISl TpaHyJionod3a yepes perysnnio CXC- u CC-XeMOKHHOB, aKTUBHPYIO-
IIUX HEUTPODUIIBI, ¥ TIOCIICAYIONIHNI aronTo3 HelTpoduios [8, 26, 27, 58, 144]. [Tomumo
CBOEH NpsIMOM aHTUMUKPOOHOH (DYHKIIMH, aKTUBUPOBAHHbBIE HEUTPO(PUIIBI yUaCTBYIOT B
HOCJICIYIOIIEH MOAYJISALNNU (aJalTHBHBIX) HMMYHHBIX pEakiui nMpu BocnayieHuu [145,
171]. B ycnoBusix BocHaJIeHUs] HEUTPO(UIBI MPOYIUPYIOT XEMOKHUHBI M CEKPETUPYIOT
COJIEP>KMMOE TPaHyJ1, KOTOPbIE MOTYT MPSIMO U Yepe3 CHUKEHUE IKCIPECCUH KOCTUMY-
JUPYIOLIUX MOJIEKYJI JEHAPUTHBIMU KJIETKaMH, MOJABJICHUE CO3PEBAHMS U HUHAYKIUU

Th1 ummyHHOTO OTBeTa MOy IMpOBaTh PyHKIMIO T-kietok [171, 183]. Kpome toro, T-
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KJIETKHM TaK)Ke MOJBEPraloTCsl BO3ACUCTBUIO HEUTPODUIBLHOMN 371acTa3bl MyTEM paCILer-
aeHus ux perentopos IL-2 u IL-6 [61].

WuTepneiikun-6, 00pasyst Ha MOBEPXHOCTU LUPKYIUPYIOMUX MoHOIMTOB CD14+
komiutekc IL-6/IL-6R, cmocobctByeT mx moispusaiuu nocpeactsoM STAT3-3aBucu-
MOTO MEXaHHU3Ma U MOABIEHUI0 M2-110/T0OHBIX KJIETOK C BBICOKOW IKCIIPECCHUEH XEMOKH-
HoBoro penenitopa CCRS5 [85]. B cBoto ouepens M2-1moio0HbIe MOHOIIMTHI, 0013 1a10-
[IMe KJIETOYHBIM (DEHOTUIIOM, MPU PEKPYTUPOBAHUU B BOCHAJICHHYIO JIETOUHYIO TKaHb
muddepeHupyoTes B Makpodarua M2-tuna, KOTOpble Y4acTBYIOT B PETYIISILIMMA BOCTIA-
JICHUS, IOJIePKAaHUY aHTUOTeHEe3a, PEMOICIIMPOBAHUY JIETOUHON TKaHU, Pa3BUTHH (PrO-
po3a u smpusemsl Jterkux [28, 46, 87, 104, 180, 231].

Pe3ynbratel HccneqoBaHUs MOKa3ajiu, YTO B XOJI€ PETOSpU3aUU HMMYHHOTO OT-
Beta ¢ Thl na Th17 mpu XOBJI ycunuBaercs HEUTPOPUIBHBIA XapaKTep BOCHAJICHUS.
[Tomy4yeHHbIE JaHHBIE MTO3BOJISIOT CAENATh 3aKIIOUEHNE, YTO CUTHAJIBHBIN My Th, ONIOCPE-
noBaHHbIN [L-6R Ha MOHOLMTAaX M IrpaHyJIONMTAaxX, BHOCUT CYIIECTBEHHBIA BKJIAJ B Pa3-
BUTHE U TIOJIIEP/KAHUE CUCTEMHOI'O BOCIIAJICHUS] HA MECTHOM YPOBHE, COITPOBOK/IAOIIIE-
€csl peMOJIEIMPOBAHUEM JIETOYHOM TKAaHU U Pa3BUTHEM 3M(PHU3EMBI JIETKUX IIPH MPOrpec-
cupoBanuu XOBJL.

CoracHo MoJy4eHHbIM JIaHHBIM, CHUYXAETCSl KOJIMYECTBO MOHOHYKJICAPHBIX JICH-
KOLIMTOB, 3KcIpeccupyromux penentop CBy, npu nossipusainuu T-XenmnepHoro oTeera B
cropony Th17 uMMyHOPEryJIsTOPHOTO ITyTH U NPU BO3pACTaHUM CTENIEHH TSHKECTU MaTo-
aoruyeckoro npouecca. Co cHUxeHueM skcrnpeccuu peuenropa CB; cBsi3aHa akTUBaLuUs
nuddepenimpoku CDA(") HauBHbIX T-kineTok B auMdorutel Th17 Tuma mocpeacTsom
yBenuuenus skcnpeccuu M-PHK Th17 u npoaykiuu IL-17, koTOpsIil crmocoOCTBYET yBe-
JMYEHUI0 UHTEHCUBHOCTHU MPOLIECCOB BOCHAJeHUs U (pUOPO3UPOBAHMS JIETOUHON TKAHH.
B3anuMocBsI3p UMMYHHON U 3HJIOKaHHAOMHOMJIHON CHCTEMBI B YCIIOBUSIX BOCIHAJICHHS
NPOJICMOHCTPUPOBaHA JApyruMu uccienoBatensamu [20, 24]. AxtuBaiusi CHHTE3a MPo-
BOCHAJIUTENbHBIX IUTOKUHOB UMMYHOKOMIIETEHTHBIMH KJIETKAMH MPUBOJIAJIA K YTHETE-
HUIO SKCIPECCUU SHAOKAHHAOMHOUIHOTO pelenTopa 2 Tuma. BeisBIeHOE B HACTOALIEM

HCCIICAJOBAHNN CHUKCHUC OKCITPECCUHA 3HI[OK&HH36I/IHOI/I)1HOI‘O peaenropa 2 THIIa HA UM-
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MYHHBIX KJIETKaX MOKET OBbITh CBSI3aHO C OJI0KA101 PELiENTOPOB HIOT€HHBIMU CUHTE3U-
poBaHHBIMU de NOVO KaHHAOMHOUIAMU U 3aITyCKOM MPOrpaMMbl JUMUTHPOBAHUS (PYHK-
MM KAHHAOWHOWTHOW CUCTEMBI U aKTUBAIIMA UMMYHHOM cucteMsr [20].

[TosrydeHHbIE JaHHBIE MO3BOJISAIOT CETATh 3AKIIOUEHUE, YTO MEPEKIIOYECHUE UM-
MyHHOTO OoTBeTa ¢ Th 1 B ctopory Th 17 UMMyHOPETYJISTOPHOTO ITYTH COTIPOBOXKIAETCSI
aKTHUBALIMEl CUTHAJIBHOTO MyTH, onocpenoBanHoro CB; penenrtopamu Ha JIEWKOLIUTAX,
KOTOPBIA BHOCUT CYILECTBEHHBIN BKJIAJ B MOJIEPKAHUE CUCTEMHOT0 BOCIIAJIEHUS, IIPO-
IIECCOB PEMOJICTTUPOBAHHS JIETOYHON TKAHU C pa3BUTHEM (Hudpo3a.

MeTabonu3m JUNUI0B SBISIETCS €I1€ OJHUM BaXKHBIM IyTEM, C IIOMOIIbIO KOTO-
pOro MOTEHIMAIBHO MOKHO MOJYJINPOBAaTh UMMYHHBIE KiIeTKU. [loidydeHHbIEe JaHHbIE
MOKa3aJId, YTO AKTUBALUA UMMYHOKOMIETEHTHBIX KJIETOK (MOHOLIMTOB, TPAaHYJIOLUTOB,
T-nmum¢ponuToB) conpoBoxkaaercs AUcOaJaHCOM HACBHIIIEHHBIX 1 MOHOHEHACBIILIEHHBIX
KK, HakorieHueM B KJIETOYHON MeMOpaHe NalbMUTHHOBOM U €€ MPOU3BOJHOMN — cTea-
punoBoil XK. Dto sBnseTcs ciencTBUeM MepenporpaMMHUPOBAHUS METa0O0JIMYECKHUX
IPOLIECCOB C OKUCIUTENBHOTO (hOCHOPMUINPOBAHUS HA CyOCTPATHOE B YCIOBHUSIX UHTEH-
cudukauu a3pooHoro rmkoau3a [209]. [Ipu 3ToM He3aBepIICHHBIN UK TPUKapOOHO-
BBIX KHUCJIOT T€HEPUPYET U30BITOK LIUTpaTa, KOTOPBIA UMEET pellarollee 3HaueHue AJis
cuHTe3a unuaoB de novo. B Tom uncne ansa cuHte3a HackimeHHbIX KK 1 ocobenHo
MaJbMUTUHOBOM KHUCIOTHI. [lo MHeHMIO psnma uccnepoBaTenel nmambMuTHHOBas KK
y4acTBYeT Kak B MU PepeHIIMpOBKE MMMYHHBIX KJIETOK T-XenmnepoB 1 MOHOIIUTOB/MaK-
podaros, HenocpeacTBeHHOo yepe3 TLR-4 u aktusaruio NF-KB, STATS, tak u B peryiis-
1 npoaykuuu IL-6 mocpencrom yBemmuenus sxcnpeccud MPHK 1L-6 [83, 94, 135, 162,
209]. C stumu 3hhexkraMu MaaTbMUTHHOBOM KuCI0ThI (16:0), HakorIeHne KOTOpoi ObLIO
HanOonpmM 1ipu Th 1, camsunock npu Th 1/Th 17 u orcyrcTBoBano npu Th 17 tune
MMMYHHOTO OTBETA, I0JIaraeM, CBA3aH CABUI MOJSIPU3aLlMM MMMYHHOI'O OTBETA B CTO-
pony Th 17 uMMyHOPETYJISATOPHOTO MYTH. Y CTAHOBIICHOE B XOJIE UCCIICIOBAHHS YBEIIH-
4yeHue 1oJim creapuHoBor kucioThl (18:0) B neiikonuTax npu Th 17 Tune UMMYHHOTO
OTBETa acCOLMUpyeTcs ¢ yBennueHueM yposHeil IL-17A, IL-6 B cucTeMHOM KpOBOTOKE
U OoTHOocuTelnbHOro uymcia kierok CD4'CD126%, HeHTpopHIbHBIX TI'PaHyJIOLUTOB

CD126" u mononutos CD14" CD126", skcnpeccupyromux IL-6R [58]. D10 mo3somsier
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MPEANOJIOXKUTh, YTO BHYTPUKIIETOUHOE HakoruieHue cteapunoBoi XKK Biausier Ha mony-
asuuto Gyskiuil CD4+-K1eToK, rpaHyJIONUTOB, MOHOIIMTOB U, KaK CJIEJICTBUE, HA pa3-
BUTHE U MOJIIEPKaHUE CUCTEMHOr0 BOCHAJIEHHUS OMOCPENOBAHO uepe3 dkcnpeccuto |L-
6R u yBenumuenue cexpenuu IL-6, IL-17A. M3BecTHO, 4TO HakoIieHue HackImeHHbIX KK
B MeMOpaHe KJIETKHA YBEITUIMBACT KECTKOCTh JIMIMHIHOTO OUCIIOS JEHKOIIUTOB U SIBIIS-
€TCSl MPUIMHON HAPYIIIECHUS CTPYKTYPHO-()YHKIIMOHATBHBIX XapaKTEPUCTHK KIETKU. DTH
WU3MEHEHUS MPUBOJISAT K TOPMOKEHHIO CBSI3U PEIIEITOPOB C JIUTaHIaMU, TTOBBIIIAIOT PUCK
JEeCTpyKIMu MeMOpaH 1 rubenm kieTku |94, 162, 168]. Co cHmKeHHEM 10U MOHOHCHA-
chilieHHO# onenHoBoi KK, ycTaHOBIEHHBIM NP BCEX THUIMaX UMMYHHOTO OTBETa, MO-
KET OBITh CBSI3aHO HapyllleHHue T-KJIETOYHBIX MEXaHW3MOB PETYJISIIIUU BOCIIAJICHUS PU
XOBJI BcieacTBue ocnabiaeHus cynpeccCuBHOU GyHKIMU Treg, 00yCIIOBIEHHOE CHUXKE-
auem skcrpeccud FOXP3 u pochopmmmposanuss STATS [173]. CaHmwkeHHe 10U Tallb-
muToosienHoBO# XK crmocobcTByeT akTHBaAIy JTUMGOITUTOB, TOBBIIIIEHUIO UX TPOJIH-
dbepaTUBHOI CITOCOOHOCTH, YBEITMUCHUTO CEKPEITNN BOCTIATMTEILHBIX IIMTOKHHOB, Y4aCT-
BYIOIIUX B (hopMUpOBaHUK UMMyHHOTO oTBeTa Th1 m Th17 Tuma [168]. B xome npose-
JICHHOTO HAMH HCCIICJIOBAHMUS YCTAHOBIICHO YBEIWYCHHE JOJH OKTaJIeKaMOHOCHOBOM
XK y narentoB ¢ Th17 TrrmomM UMMyHHOTO OTBeTa. E€ poJib B BOCHIAJICHUH MaJlo H3Y-
yeHa. IMeroTcs eIuHuYHbIE 1aHHbIe 0 crtocoOHOoCcTH JaHHoM KK nHrnbuposats npoayk-
IIUI0 OKCHJIa a30Ta U BOCTIAJIUTEIIBHBIX ITUTOKKMHOB [128]. IIpoTHBOBOCTIATUTEIBHBIN d(-
dexT okragekamonoeHoBol JKK Takke 0OBSICHSAIOT € ClIOCOOHOCThIO CHIKATh (pocdo-
pwmpoBanue N-konieBo# kuHa3sl c-Jun (JNK) v BHEKIIETOUHOM CUTHAI-PETYIHPYEMOM
KMHA3bI, 4YTO MPUBOJUT K HAPYIIICHHUIO MIePEIaun CUTHAJIOB MUTOT€H-aKTUBUPYEMOM TIPO-
TEeMHKUHAa301 [128].

N3menenue coaepxanus guznonorndecku BaxHbix KK y 6ompabx XOBJI, npu-
BOJIUT K yBeJIUUeHUI0 cooTHomeHus 20:4n-6/20:5n-3, koTopoe Hanbosee BRIpaKEHO MPH
Th17 ummynaOM (eHOTHTIE. YUnTBIBas, 4YTO apaxuaoHoBas (20:4n-6) XKK smisiercs cy0-
CTPaTOM JIJIsi CHHTE3a MPOBOCTIAIMTEIBLHBIX M OPOHXOKOHCTPUKTOPHBIX 3MKO3aHOMIOB
(TpoMOOKCaHbI, JTEUKOTPUEHBI), a diiko3aneHTaeHoBas (20:5n-3) XK — mpopaspermaro-

muX OKCUJIMIIMHOB (Map€3HHBI, PE30JIbBHUHBI, HpOTCKTI/IHBI), TO UIBMCHCHHUC UX COACPIKA-
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HUS U COOTHOUIEHUS! CBUJIETEILCTBYET O HAPYIICHUH B 3MIKO3aHOUHOM IIUKJIE U YBEJIU-
YCHUU PUCKA Pa3BUTHs BocHaiuTenbHOro mporecca [139]. M3meHeHne UPHOKHUCIIOT-
HOT'O COCTaBa MPEUMYIIECTBEHHO B CTOPOHY YMEHBIIICHHS COACPKAHMS 3CCEHIIUATBHBIX
[THKK, BbIsIBIIEHHOE MPHU BCEX TUIIAX UMMYHHOT'O OTBETA, PUBOUT K HAPYIICHUIO CUH-
T€3a MPOBOCMATUTENBHBIX U MPOTUBOBOCHAIUTEIBHBIX JIMIUIHBIX MEIUaTopoB. B pe-
3yJbTaTE MCCIEAOBAHMS BBISBICHO YBEIMYEHHE Collep:KaHus TpomOokcaHa B2 u nelt-
xoTpueHa B4 npu penonsipusanuu T-xennepHoro orBeta ot Thl k Th17 denorumy.

Pe3ynbTarsl (hakTOPHOTO U KOPPESAIIUOHHOTO aHATN3a MTO3BOJIMIN KOHKPETU3UPO-
BaTh JIMIUIHBIE MEXAHU3MbI PETYIISIUU CUCTEMHOrO Bocnanenus y 6osbHbIXx XOBJI ¢
pPa3HBIMU TUIIAMU UMMYHHOTO OTBeTa. Boicokuii ypoBeHb UTOKMHOB INF- v 1 IL-10 y
naueHToB ¢ Th1 THIoM KMMYHHOTO OTBETA CBsI3aH ¢ MoauduKkaruei cocrapa JKK mneii-
KOIIUTOB, MPOSIBIISIONICHCS HAKOIIJIEHUEM MabMUTUHOBOM (16:0), CHIDKEHHEM coJiepika-
HUSI TAJIbMUTOOJIenHOBOM (16:1N-7) u nedururom goko3arekcacHoBol (22:6Nn-3) XK. V
nareHToB ¢ Th 1/Th 17 Tumom orBeTa IMMYHHO!H CHCTEMBI MTOBBIIIICHHOE COJICPIKaHUE
TGF-B1 u vuzkuii yposens IL-4 acconuupyrorcsi ¢ mogudukarmeit cocrasa KK B Bune
CHWKEHUS conepkannst apaxuHoBoi (20:0), moko3arekcaeHoBoi (22:6Nn-3) KK u Hakor-
aeariem n-6 ITH)XKK. Bricokast konnentpanus qutokuaoB IL-21, IL-17A y aur ¢ Thl7
TUIIOM OTBETAa UMMYHHOUM CUCTEMBI CBS3aHa C HAKOIUIEHHMEM MUPUCTUHOBOU (14:0) u
cHmkeHueM apaxuHoBoil (20:0) HXKK, yBennueHueM J0JiM OKTaJE€KaMOHOEHOBOM
(18:1n-7) u cHmwkeHreM nanrbMUTOOeHHOBOM (16:1Nn-7)) JKK, ymenbIiienuem myia N-3 u
HakoruienneM N-6 ITHXXK. Cunraercs, 4To ®UpHbIE KHUCIOTHI YYaCTBYIOT B aKTHBAIHH
VI TIOJIaBJICHUM UMMYHHOI CHCTEMBI OMOCPEOBAHO Yepe3 MPOU3BOJCTBO FHKO3aHOU-
JIOB WJIM B3aUMOJICHCTBUE ¢ (PaKTOpaMu TPAHCKPUIIIINH, BIUSS HA PO eparnio Jum-
(GOIMTOB ¥ TPOIYKITHIO IUTOKUHOB [192, 211]. Takxke MOTYT OKa3bIBaTh BIMSHHE Ha aK-
TUBHOCTh NK-KJIETOK WM BBI3BIBAThH ArioONTO3 B OMPENEIEHHBIX WMMYHHBIX KIJIETKAaX.
Moaynupytoiiee Ui HHrHOUPYIoIee BIUSHUE )KUPHBIX KUCIOT HA UMMYHHYIO CHCTEMY
0OyCIIOBJIEHO Pa3IMYHBIMU (aKTOpaMH, TAKUMHU KaK KOHIICHTPAIIUS W THIIBI KUPHBIX
KHCIIOT, TUTIBI UMMYHHBIX KJIETOK, BUJ U ApyTrHe. BaxkHoe 3HaueHre B akTUBAIMK T-Xell-

HEpOB B CTOPOHY Th1 MMMYHOPETYJISITOPHOTO IyTH MPUAAETCS U3MEHEHHUIO JTUITHTHOTO
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cocraBa padTa, IPH 3TOM M3MEHSIOTCSA CTPYKTypa U TeKydecTh MmemOpaH [211]. B He-
MHOTOYHUCIICHHBIX IKCIEPUMEHTAIBHBIX UCCIIEIOBAHUIX IMOKa3aHAa CIOCOOHOCTh >KHP-
HBIX KHCJIOT BIUATH Ha nposimdepanuro T-KIeTOK U MOIYJINPOBATh CEKPEIMIO MU HE-
CKOJIbKMX IIMTOKHHOB, Takux kak TNFa, IL-6, IL8, IL1p, IL-2, IL10 u IFNy [118, 121,
133, 135, 211].

JluteparypHbie TaHHBIC U COOCTBEHHBIC PE3YJIHTATHI TTO3BOJISIIOT CHIENATh 3aKITIO-
YeHHe, YTO CUCTEMHOEe BocrnaneHue npu ctabmibHoM Teuennu XOBJI acconuupyercs ¢
yBEIUYCHHEM cojiepkanns HachleHHBIX JKK Ha GoHe cHMKEeHNS MOHOHEHACHITIIEHHBIX
KK, nakomnenuem N-6 ITHXKK nHa done uctomenus myia N-3 HE3aBUCUMO OT THUTA OT-
BeTa UMMYHHOM cucTeMsbl. [Ipu 3ToM numeroTcst ocooeHoctu moaudukamnuu cocrara KK
IIpH pa3HBIX (PEHOTUNIAX UMMYHHOTO OTBETA.

CorunacHo pe3ynbrataM uccieaoBanus y 60iabHbIx XOBJI ycunuBanach BeIpaxkeH-
HOCTh CHMIITOMOB, CTEMIEHb CHIKEHHUS BO3IYIITHOTO IMOTOKA, YaCTOTa 00OCTPEHHM, KO-
JUYECTBO COMYTCTBYIOIMNX 3a00JICBAHUI HA OJTHOTO MAIMEHTa MPU TIEPEKIIOYCHUHN CH-
cteMHOro Bocnasienus Thl- Tura uMMyHHOTO OoTBeTa Ha Bocnasienue Thl7 ¢enorumna.

B xoze nccienoBanus cTaTHYECKIMX 00BEMOB JIETKUX YCTAaHOBIICHO MpeodiagaHue
OpOHXHMTHYECKOTO ()eHOTHITA 3a00IeBaHus MPU Th1l- THUIE OTBETa UMMYHHOM CHCTEMBI
(77 % ciyuae). [Ipu nepexiirodyeHUN CUCTEMHOTO Bocniayienus ¢ Thl- Tuma uMMyHHOTO
orBeTa Ha Th17 ¢penorun Bo3zpacraet yactora ampuzemarosnoro tuna XObJI (88 % ciy-
qaeB), 00yCIOBJICHHAS Pa3BUTHUEM JICTOYHON THIEPUHQIISIINY U YCUIICHUEM CTECTICHH TSI-
YKECTH €€ TPOSBIICHUS.

B xoze uccnenoBanus yCTaHOBJICHBI B3aUMOCBSI3U MEX Iy TapaMeTpaMu (QyHKIIHH
BHEIITHETO JIbIXaHUS U UMMYHHO-META00IMYECKUMU TTOKA3aTEIISIMH.

VY 6ompHBIX XOBJI ¢ Th 1 THTIOM OTBETa UMMYHHOU CUCTEMBI (DYHKIIHSI BHEIITHETO
JIBIXaHUS XapaKTEPHU3yeTCs MEPBOM CTENEHBIO HAPYIICHUS] OPOHXUATBLHOU MPOXOAMMO-
CTH 0€3 U3MEHEHUH JIETOYHBIX 00bEMOB, UTO YKa3bIBAaCT HA OPOHXUTHUECKUI TUI 3a00-
neBanus. OyHKIMOHABHBIC HAPYIIEHUS KOPPETUPYET C BBICOKOW IKCIPECCHEH ITUTO-
kuHa INF-y; aktuBanueit nmocpeactsoM kiaccuueckoro IL-6 curHamvHra Ha MOHOIM-
Tax/Makpodarax 1 HeMTpouaax, y4acTBYIOIIMX B JIIMMHHALIMM TATOTEHHOTO (haKTopa;

I[I/IC6aJ'IaHCOM HACBIIICHHBIX 1 MOHOHCHACBIIIICHHBIX }KK, YCHIICHUCM METa00JIMYECKUX
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npespanienuit [THXKK B 31ik03aHOMIHOM LTUKIIE.

VY GonpHbix XOBJI ¢ Th 1/Th 17 uMMyHHBIM (QEHTHUIIOM COCTOSIHUE (DYHKIIUU
BHEILIHErO JbIXaHUSl XapaKTEpU3YyeTCs BTOPOM CTENEHBIO HapyLIEeHUss OpOHXHAIBHON
npoxoaumoctu u ysenuuenuem OOJI no 180% ot gomxHoro, OOJI/OEJI no 144% ot
JIOJKHOTO, YTO CBUJIETENILCTBYET O JISTOYHOU TUIEPUHDIISAIINY JTETKON CTENCHH TSHKECTH.
[Ipu naHHOM (peHOTHIIE UMMYHHOT'O OTBETA IPOTrPECCUPOBAHUE OPOHXOOOCTPYKTUBHOTO
CUHApPOMa KOPPEIUPYET C BBHICOKOM 3KCIpPECCHel MpOBOCMAIUTENbHBIX IIMTOKMHOB |L-
21 n IL-17A, acconnnpoBaHHbBIX ¢ pa3BuTHEM 1N17 IMMYHHOPETYISTOPHOTO MYTH; aK-
TUBaIMeN kiaccuyeckoro |L-6 curnanunra, cnocoOCTBYIOIIEro noJisipu3anuu T-xenmnep-
HOT'O KIMMYHHOTO OTBETa B CTOPOHY Th17; yBeln4eHrneM ypOBHS IPOTUBOBOCIIATHUTEIb-
HbIX 1TUTOKUHOB TGF-B u IL-10, o6magatomux mpodhuOpOoTHIECKON aKTUBHOCTHIO; MO-
IuuKalnuend cocTaBa HACBIIIEHHBIX, MOHOCHOBBIX U mNosnHeHachlmeHHbIX JKK, o0y-
CJIABJIMBAIOLIEH N3MEHEHHE TEKYUYECTH KJIETOYHON MEMOpaHbl U aKTUBHOCTH MEMOpaHO-
CBSI3aHHBIX PELIEITOPOB.

VY 6osbHBIX ¢ Th17 THIIOM HMMYHHOTO OTBETa COCTOSIHUE (DYHKITH BHEIITHETO JIbI-
XaHUS XapaKTepU3yeTCsl TPEThEU CTENEHbI0 HApyUIEHUs! OPOHXUAIBHON MPOXOAUMOCTH
u yBenudenueM ®OE 1o 191 % ot nomkaoro, OOJI no 220 % ot nomxuoro, OOJI/OEJI
10 170 % OT IOMKHOTO, YTO CBUIETEIBCTBYET O JIETOYHOW TMNEPUH(IIALNM CpelHen
cTeneHu TskecTu. [IporpeccupoBanne orpaHM4eHHsI CKOPOCTH BO3AYILIHOTO TOTOKA KOP-
penupyeT ¢ BBICOKMM ypoBHeM Th17 nutokuna - IL-21; nutokunos IL -10 u TGF-B, kak
KOMIIEHCAaTOPHOI'0 ME€XaHW3Ma I MoJAepkaHus OajaHca Ipo- U MPOTHBOBOCHAINATE-
HBIX MeauatopoB. Omnpenaensercs cBa3b ¢ aktuBarueit |L-6 curnanuura, cnocoOCTBYIO-
IIEro MoJIIpU3auy T-XeNnepHOro IMMYHHOTO OTBETa B CTOPOHY Th17 M M3MEHEHUIO
(YyHKIHMOHATIBHOM aKTUBHOCTH HEUTpOo(UIOB; MOAU(UKALKUEH COCTaBa HACHIIICHHBIX,
MOHOEHOBBIX U NoJuHeHachieHHbIX JKK; ¢ HakorieHneM B MeMOpaHe UMMYHOKOMIIe-
TeHTHbIX KieTok N-6 ITHXKK u uctomenus myna n-3 ITHXK.

Ha ocHoBaHuM noy4eHHBIX JaHHBIX c(HOPMUPOBAHA KOHIENTYyalbHAs CXEMa M-

MYHO-METa00IMuecKrX Mexann3MoB nporpeccupoBanust XOBJI (puc. 17).
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BbIBO/IbI

1. YcranosneHo, uto y 60mapHbIX XOBJI | mpeobnagaet 6ponxutnaeckuii tun (46%),
y 60sbHBIX XOBJI Il 1 XOBJI Il — smpuzemarosnsiit Tum (68% u 82% coOTBETCTBEHHO)
3a00J1€BaHUS.

2. VY namuenToB ¢ XOBJI cTabunbHOTO TeUEHUSI CUCTEMHOE BOCTIAJICHUE PETYIINpPY-
ercs Thl, Th17 u cmemanasiM Th1/Th17 ummyHoperynstopabiMu peHoTunamu. [Ipu
XOBJI | mpeobmamaer Thl tum oTBeTa MMMYHHOU cuctembl, (61% cimydaes). [Ipu XOBJI
Il ¢ omunakoBoit yactoroit onpenensitorcst Thl, Th17 u Th1/Th17 Tumnsl orBeTa UMMYH-
HOM cuctembl — B 38 %, 27% u 35% cootBercTBeHHO. Y manueHToB ¢ XOBJI I npeo6-
nagatoT Th17 (60% cayyaeB) u Th1/Th17 (33% cinyyaeB) UMMyHOpPETyJISITOPHBIE (PEHO-
THIIBIL.

3. ®opMupoBaHUE UMMYHHOT0 0TBeTa 1o Th1 UMMyHOperyasTopHOMY IyTH COIIPO-
BOXK/IA€TCSI CUCTEMHBIM YBEITUYCHUEM YPOBHS MPOBOCTIAIUTEIBHBIX TUTOKUHOB [FN-y,
TNF-0. Pa3zsutre Bocnanenust mo Th17 uMMyHOPETyIaTOPHOMY IyTH XapaKTEPU3YETCsI
MOBBIIIICHHUEM YPOBHS MPOBOCHANUTENbHBIX TUTOKUHOB [L-21, IL-6, TGF-B1, IL-17A u
MPOTHUBOBOCTIAIUTEIbHOTO IMTOKMHA [L-10. Jlmg BocmajieHus 1O CMEIIaHHOMY
Th1/Thl7 umMmyHOpEryasSTOPHOMY ITyTH XapaKTEPHO MOBbIMIeHHe ypoBHen |L-6, IL-21,
IL-17A, TGF-B1, IFN-y, TNF-a u IL-10.

4, MexaHu3MOM peryJisiiii CUCTEMHOIO BOCHaJIEHUs, 00YyCIaBIMBAIOIIET0 BO3pac-
tanue creneHu Tsxectd XOBJI, BeicTymaeT nepexiatouenre Thl uMMyHOPEryIsiTOpHOTO
nytd Ha Th17. Penonspusamus umMmyHHoro orsera ¢ Thl B cropony Th17 denoruna
0OyCJIOBJIEHA yBEIMUEHUEM YpOBHs IMTOKUHOB |L-6, TGF-B1, unnynupyromux audde-
penipoBky Thl7-knmerok; akTUBalMed CUTHAJIBHOTO MYTH, OMOCPEIOBAHHOIO MEM-
OpaHocBs3aHHBIM perentTopoM K IL-6 Ha knetkax T-xenmepax CD4+, a¢dhekTopHBIX U
PETYIATOPHBIX KIIETKaX BPOKICHHOTO UMMYHUTETA — MOHOIIUTAX, HEUTPO(DUIIHHBIX I'pa-
HYJIOIIUTaX U CHIKeHueM skcnpeccun CB; perientopos Ha MIJL.

5. Oco6eHHOCThIO MOAN(UKAIINK HACKIIIICHHBIX 1 MOHOHEHachIeHHbIX KK y marm-
ertoB ¢ XOBJI npu Th1 Tume oTBeTa IMMYHHO# CHCTEMBI SBIISICTCS] YBEIMUCHHUE TTaJTh-

mutrHOBOH (16:0) XK Ha dhone cHmkenns mupuctuaoBoH (14:0) 1 MamTbMUTOOIEUHOBOM
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(16:1n-7); mpu Th1/Th17 dpenotune — yBennuenue naabMuTHHOBOH (16:0) Ha PoHE CHH-
eHus apaxuHoBoi (20:0) u maneMuToonennoBoi (16:1n-7) XXK; mpu Th17 penorurne —
HakoruteHne creapuHoBoi (18:0) u okTamekamMoHOoeHOBOU (18:1N-7) W 3HAYUTEIBHOE
CHIDKEHME HachlleHHOM apaxuHoBoi (20:0) XKK.
6. KitroueBbIM TUIIHI3aBUCUMBIM MeXaHu3MOM U depeHIpoBKd Thl KiIeTok sB-
aseTcs yBenmdeHue nanbMUTHHOBOM (16:0) m muromo-y-nmuHoNeHoBOM (20:3n-6) XKK;
uHaynHpoBanue TuddepeHupoBkd Th17 MpoucXoauT 3a CUeT HAKOTUICHHUSI MUPUCTH-
HOoBOM, cteapuHoBoil HXKK, oktanekamonoenoBou KK, camxenns apaxunoBon HKK,
nedunura N-3 [MHXKK u HakoruieHus npeaiecTBEHHUKOB SWKO3aHOUIOB B KJIETOUHOMN
MeMOpaHe; MOJICKYJIIPHBIM MEXaHHU3MOM OJHOBpeMeHHOW auddepeHimpoBkr Thl u
Th17 kieTok SBISFOTCS BBICOKOE COJIEPyKaHKE MTATbMUTUHOBON U CHUKCHUE apaxUHOBOM
HXK, ycunenue metabonnueckux npespamienuit N-3 [THXKK B siiko3anouaHOM HUKIIE.
1. Kimuanyeckoe Teuenue XOBJI acconuupyercst ¢ peHOTUTIOM UMMYHOPETYIISTOP-
Horo nyt. Jns Thl u Th1/Thl7 ¢peHOTMIIOB UMMYHHOrO OTBETa XapaKTEPHBI JerKas
(ODB1>80%) nu ymepennas (50% < ODB1<80%) crenenb CHIXKEHHUSI CKOPOCTU BO3-
JQYIIHOTO MOTOKAa, YMEPEHHO BBIPAXKEHHBIE CHUMITOMBI 3a00JIEBAHMS — OJbIIIKA (TECT
MMRC 0-1 6amr), kamiens, He3HAYUTENbHOE WM yMepeHHoe BiusiHue XOBJI Ha kave-
ctBO xku3Hu nanuenta (CAT-tect 0-20 6ai10B), pefikue ce30HHbIe 00ocTpeHus 1 -2 paza
B I'0J1 WJIM Y€pe3 roji, HaJu4Khe OT OJTHOTO JI0 TPEX COMYTCTBYIOMIMX 3a00J€BaHUI Ha OJI-
HOT0 OOJBHOIO B COOTBETCTBUHU CO CTENEHBIO TSKECTH OCHOBHOTO 3alosieBanus. s
Th17 Tuna orBeTa UMMYHHOU cucTeMbl XapakTepHsbl cpeansis (50% < ODPB1 < 80%) uinu
Tsokenast (30% < OPB1 < 80%) cTreneHb CHUKEHUSI CKOPOCTU BO3/YIIHOTO TTOTOKA, BbI-
pakeHHast ofipIlKa U 3HaunTeNbHOE BiusiHue XOBJI Ha kauecTBO KU3HM NaIeHTa (TeCT
MMRC 1-2 6amna, CAT-tect 20-30 6amioB), yacteie obocTpeHus A0 3 -4 pa3 B roj,
HAJIMYKE OT JABYX JO YETHIPEX COMYyTCTBYIONINX 3a00JI€BaHNIl HA OJTHOTO TAIMCHTA.
8. N3menenue ctatnueckux 00bemMoB Jierkux y 6osibHbIXx XOBJI o ywactoTe u BbIpa-
KEHHOCTH acCOIMUPYETCs ¢ GEHOTUIIOM UMMYHOPETYIATOpHOro myT. YacToTa pa3Bu-
tust JITU u smbpuzemarosznoro tuna XOBJI Bozpactaet ot 23 % npu Thl mo 81 % npwu

Th1/Th17 u no 88% npu Th17 Tune oTBETa UMMYHHOW CUCTEMBI.
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Q. CHMIXEeHHE CKOPOCTH BO3AYLIHOTO MOTOKA U PA3BUTHE JIETOUHOMN TUNEepUHOIALNUN
y 60onpHbIX XOBJI acconuupyroTcsi ¢ TUIIOM UMMYHHOTO OTBETa U META0OJIMYECKUMU
HAPYIICHUSMH:
— V 6onpHbIXx XOBJI ¢ Th 1 THnoM oTBeTa UMMYHHOM CHCTEMBI COCTOSIHUE (DYHKIIUU
BHEIIIHETO JIbIXaHUs XapakTtepuzyercs 1-oif cTeneHblo HapylieHus: OpOHXUAIBHOU TPO-
xonumoctu (ODPB1>80%), mpeobmamanneM OpPOHXUTHYECKOTO THUIA 3a00JIEBaHUA.
@OyHKIIMOHAIbHBIE HAPYIIICHUSI CBA3aHBI C BBICOKOM dKkcnipeccueit INF-y; akTuBanueit no-
cpeacTBoM Kiaccuueckoro |L-6 curHanuHra MOHOLUTOB/MakpodaroB U HEHTPODUIOB;
nucOaiaHcoOM HaChIIEHHBIX U MOHOHeHachIeHHbIX JKK, ycunenneM MeTaboaudecKkux
npepatenuil [THXK B siiko3aHOMIHOM ITUKIIE.
— VY 6onbabix XOBJI ¢ Th1/Th17 Tumom oTBeTa UMMYHHOW CHCTEMBI COCTOSTHHE (PYHK-
[[MU BHEIITHETO JIBIXaHUsS XapaKTEePU3yeTCsl 2-0M CTENEHbI0 HAPYIICHHUs] OPOHXUATLHON
npoxoguMoctu (50% < ODPB1<80%), pa3BuTHEM JIETOYHON TUNEPUHGISALUMN JIETKOU
crenenu Tsokectu (yBenuuenue OOJI no 180%, OOJI/OEJI no 144% ot momxHOTO) U
sMpuzeMaTo3HOTr0 TUIa 3a06oaeBanus. [IporpeccupoBanue OGpOHX00OCTPYKTUBHOTO CHH-
JpoMa U Pa3BUTHUE JICTOYHOM TUIIEPUHQIISIIIUN CBSI3aHO C YBEJIMUEHUEM SKCITPECCUH MPO-
BOCHIATIUTENbHBIX TUTOKUHOB |L-21, IL-17A u npotuBoBocnanurensubix TGF-B u IL-10;
akTuBanuei kimaccudeckoro IL-6R curnanmmara ma CD4+xnetkax; MoauduKammuen co-
CTaBa HACBIIICHHBIX, MOHOCHOBBIX M ToJMHEHACKHIIeHABIX JKK.
— V 6oababix XOBJI ¢ Th17 Tumom oTrBeTa MMMYHHON CHCTEMBI COCTOSIHUE (DYHKIIUU
BHEIITHETO JBIXaHUS XapaKTepU3yeTcs 3-€i CTEMEHbI0 HApYIICHUs] OPOHXUATBHOU TIPO-
xonumocTH (30% < ODPB1 < 80%), 00ycIOBICHHOW Pa3BUTHEM JIETOYHON THIIEPUHDIIS-
uuu cpenneit crenenu Tsokectu (yeennuenue @OE no 191 %, OOJI no 220% oT noik-
Horo, OOJI/OEJI no 170%) u dhopmupoBanueMm 3M(pPU3eMaTo3HOTO THUIMa 3a00JIEBaHMUS.
[IporpeccupoBanre OPOHXOO0OCTPYKTUBHOTO CHHIPOMA U Pa3BUTHE JICTOYHOUN THITIEPUH-
basiuun koppenupyeT ¢ BbicokuM ypoHeM IL-21; IL -10 u TGF-f3; akTuBarueit kiaccu-
yeckoro IL-6R curnanunra va T-xennepax CD4+kierkax u HEUTPOPUIBHBIX TPaHyJIO-
UTax; MOAU(UKAIMEH COCTaBa HACKIIIIEHHBIX, MOHOCHOBBIX M TTOJIMHEHACHITIIEHHBIX JKK
C HAKOIUIEHHEM B MeMOpaHe UMMYHOKOMIIETEeHTHBIX Ki1eTok N-6 [THXKK u ucromenus

nysa n-3 [THXKK.
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IHPAKTHUYECKHUE PEKOMEHJIALINHU

[Tony4yeHHBIE 3HaHUS O B3aUMOCBSI3HM (DYHKIIMOHAJIBLHOTO COCTOSIHUSI pecrupaTop-
HOM crcTeMbl U ()EHOTHIIAa IMMYHHOT'O OTBETA MOTYT OBITh MCTIOJB30BAHBI JJISI POTHO3-
HOU o1leHKH nporpeccupoBanus XOBJIL.

JI1s1 mpakTUYEeCKOro 37paBOOXpPaHEHHs pa3padoTaH croco0, MO3BOJISIONIMMA Olie-
HUTh PUCK Pa3BUTHs XPOHUYECKOW 0OCTpykTHBHOU Oosie3Hu serkux (Ilarent PD Neo
2545740 RU or 26.02.2015).

[Tomy4yeHHbIe 3HaHUS 00 UMMYHO-META0OJUIECKUX MEXaHU3MaxX MPOTPECCHpoBa-
Hust XOBJI BAsiFOTCS OCHOBOM 1Sl TOBBIIEHUS KAYECTBA MPOTHO3HOW OLIEHKU T€YEHUS
3a00J1eBaHus, pa3pabOTKU MEPCOHUPUITMPOBAHHOM TEpAIUK U CO3/JaHUS 1IEJIEBBIX JIEKap-

CTBCHHBIX IIPCIIapaTOB.
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CIIUCOK COKPAILIEHUN

— XKHU3HEHHAsA EMKOCTB JIETKAX

— YKUPHBIE KUCIIOTHI

— KOMIIBIOTEpHAs TOMOTpadusi BEICOKOTO pa3perieHus

— MOHOHYKJI€apHBI€ JICHKOINTEI

— HACBIINEHHBIE XKUPHBIE KUCIOTHI

— 00111as1 EMKOCTB JIETKUX

— OCTAaTOYHBIH 00BEM JIETKHUX

— 00BeM (hopcHUpOBaHHOTO BBIIOXA 32 | cekyHTy

— IIOJINHEHACHII[EHHBIE JKUPHBIE KUCIOTHI

— IIUKOBasi CKOPOCTh BBIJJOXA

— (hopcupoBaHHas JKU3HEHHAS EMKOCTH JICTKHX

— (byHKIIMOHANbHAS OCTAaTOYHAA €MKOCTD JIETKUX

— XpOHUYecKasg OOCTpyKTUBHasA 00JI€3Hb JIEeTKUX

— KaHHAOMHOHUIHBII perenTop 2-To TUIla

— T-xemmepsl, KCIpeccHpYOIe MeMOpaHHbBII
pPELEenTOp K HHTEPIECHKHUHY-6

— EMKOCTh BJIOXa

— HellTpodUIIbHBIE TPAHYJIOIUTHI, SKCIIPECCUPYIONTHE
MeMOpaHHEII pelenTop K HHTePICHKUHY-6

— nuaTepdepoH-y (interferon-vy)

— uHTepieikuH (interleukin)

— MeMOpaHHBIN pelenTop K HHTepISHKUHY-6
(interleukin-6 receptor)

— nenikoTpueH B4

— MOHOITUTHI, 3KCIIPECCUPYIONINE MEMOPaHHBIH
peLenTop K HHTEPIEHKIHY-6

— MIOJINHEHACHIIT[EHHBIE )KUPHBIE KUCIOTHI ceMelicTBa

omera - 3



n-6 ITHXK

Rex
Ry
TGF-B

Th (CD4")
ThO

Thl

Th17
TNF-a

TXB2
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—ITOJTMHEHACKHIIIEHHEIE )KIPHBIE KUCIIOTHI ceMelicTBa
omera - 6

— OpoHXHaNbHOE CONIPOTHBIICHHE HA BBIIOXE

— OpoHXHaNbHOE COIIPOTHBIIEHHE HA BIOXE

— Tparcdopmupyroimuii pakrop pocta-3
(transforming growth factor-f3)

— T — xemmep (T-helper)

— mauBHEI T-xenmep (naive T-helper)

— T-xennep 1 tuma (T — helper type 1)

— T-xennep 17 Tuma (T-helper type 17)

— (hakTOp HEKPO3a OIIyXOIU
(tumor necrosis factor alpha)

— TpoMboKcaH B2
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