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XpoHUYECKUIT COLMATBHBIN CTPECC CITOCOOEH BBI3BIBATh (DU3MOJIOTUYECKHE Hapylle-
HUSI, TPOBOLIUPYS Pa3BUTUE AECTIPECCUU U TPEBOTHU, a CTPECC-UHIYLIMPOBAHHAS UM-
MYHHasl IUCPETYJISILHUS SIBJISIETCS TPUTTEPOM PA3BUTHSI MHOTMX TMATOJIOIMYECKUX CO-
CTOSITHUWIi, BKJIIOYAsi BOCITAJIMTENIbHBIE 3a00sieBaHUS KullleuHWKa. HoBble maHHBIE Ha
5KCMEPUMEHTATBHBIX MOAEJSIX XUBOTHBIX MPEATNOaraloT ONpenesIeHHYIO CBSI3b MEX-
Iy CTPECCOM 3HAOIIa3MaTUYECKOTO PETUKYJIyMa, IETIPECCUEil M pa3BUTHEM BOCHAIU-
TEJIbHOTO TIpoliecca. B ycaoBUsIX KJIETOUHOTO CTpecca KOJIMYECTBO OETKOB C HapyIIeH-
HBIM (POJIIUHIOM PaCTET, UTO MPUBOAUT K Pa3BUTUIO CTpecca IHIOIIA3MaTUYECKOTO
perukyayma. CTpecc SHIOIIa3MaTUYeCKOro peTUKYJIyMa, B CBOIO OUYepellb, aKTUBUPY-
eT cuctemy “oTBeTa Ha HecBepHYyThIe Oesikun” (unfolded protein response, UPR), cpenu
KOTOPBIX Ype3BbIUaiiHO BaxKHOE 3HaUeHUE uMeeT curHajibHasi cuctema IRE1—-XBPI1.
TpanckpunuuoHHbiit (aktop XBP1 siBisieTcss OTBETCTBEHHBIM 32 PETrYJISILIMIO 9KC-
MPEeCCUM OOJIBIIIOTO KOJIMYECTBA TEHOB, MPUYACTHBIX K NMPABUJIBHOMY CBEPTHIBAHUIO 1
CO3peBaHUIO OEIKOB, Aerpanaliy HeMpaBUIbHO CBEPHYTHIX OEJIKOB, PEryIsiLiuU UM-
MYHHBIX peaKlHii, a UBMEHEHHSI ero dKCIPEeCCUU MOTYT CYLLIECTBEHHO BJIUSITh Ha PUCK
pa3BUTHS 3a00JIeBaHUS U TIPOTPECCUPOBAHUYN BOCTTAIMTEILHBIX M ayTOMMMYHHBIX 3a-
0OosieBaHMIt, BKJIIOYAsl BOCIIAJIMTENIbHbIE 3200I€BaHUS KUILIEUHUKA.

Knrouegovle crosa: ctpecc aHIOIIIA3MAaTUIECKOTO PETUKYIyMa, X-00KC-CBSI3bIBAIOIINA
6es10K 1, XpOHUUYECKUIA CTPECC, KULLIEUHO-aCCOLIMMPOBaHHast TMMMOUIHAS TKAHb

DOI: 10.31857/50869813922100119

Cutyanusi, CJIOXHUBIIAsICS B MOCJAEIHUE TOAbI B COBPEMEHHOM OOIIECTBE, XapaKTepyr-
3yeTcsl BBICOKMM YPOBHEM COLIMAJIbHOTO HAMPSIKEHUSI, TIPU KOTOPOM CTPECCHI Ipuodpe-
TAIOT 3aTSDKHOM XxapakTep. AKTUBAlMSI PeakilMM Ha CTPECC NMPUBOIUT K U3MEHEHUSIM,
CBSI3aHHBIM C BO3MOXHOCTBIO OpraHU3Ma CKOPPEKTUPOBaTh CBOIl TOMEOCTa3 U TaKUM
00pa3oM MUHUMU3UPOBATh MOTEHUMATbHOE BO3IeiicTBME Yrpo3bl. OgHAKO XpOHUYEe-
CKMI1 COUMaBbHBIN CTpecC CITOCOOEH BhI3bIBATh (DU3UOJIOTUUECKME HAPYIIIEHUS HE TOJb-
KO B HEHPOIHIOKPUHHON CHCTEME, TTPOBOLIMPYSI pa3BUTHUE AEMPECCUU U TPEBOTU, HO U
MPUBOAUTH K UBMEHEHUSIM (DYHKIIMOHUPOBAHUS BPOKACHHOTO U aAallTUBHOTO UMMYHM -
TeTa, a CTpeCC-UHAYLIMPOBAaHHAsI UMMYHHasl TUCPETYJISILUS SIBISIETCSI TPUTTEPOM pa3BU-
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TUSI MHOTHX MATOJIOTMYECKUX COCTOSIHUI, BKJIIOYasi BOCHaIUTEIbHbIE 3a00JIeBaHUST KU~
meyHuka [1].

Kak u3BecTHO, Jaxe B HOPMAaJbHBIX (PU3MOJOTMUECKUX YCIOBUSAX 10 30% OelKoB,
CUHTE3UPYEeMbIX Ha puOOCOMax, WUMEIT HapyLUIeHHYIO TPETUYHYIO U UYETBEPTUYHYIO
CTPYKTYpY (TakK Ha3bIBaeMEbIe “IedeKTHbIC pubocoMalIbHbIC IPOOyKTH”) [2—4]. B ycio-
BUSIX KJIETOUHOTO CTPECCca KOJIMYECTBO TAKUX OEITKOB C HAPYIIEHHBIM (hOJIIMHTOM pacTeT
eiie OoJblille, YTO MPUBOAUT K PA3BUTHUIO CTpecca SHAOIIIA3MAaTUUECKOTO PEeTUKYTyma
(COP) u GyHKIMOHAIBLHON Meperpy3Ke CUCTEMbI MOJIEKYJ/ISIPHBIX 1IAIIEPOHOB U YOMKBHU -
TUH-TIPOTEACOMHOI CUCTEMBI [2, 5]. DTO, B CBOIO 0Yepelb, HApyILIaeT YPOBEHb IIPe3eHTa~
LIM SHIOTEHHbBIX MENTUI0B aHTUTEH-TIPEICTABISIIOIMM KJIETKaM Y MOXET IMPUBOIUTD K
pa3BUTHIO ayTodarnu, aronTo3a Wiu BocraneHus [6, 7]. Kak nnporuBoneiicTBre pa3Bu-
to COP B KiIeTKax aKTUBUPYETCS CUCTeMa “OTBeTa Ha HecBepHYThIe 0enku” (unfolded
protein response, UPR), kotopas HeoOxomuma miIsi coxpaHeHUs ee (PyHKIIMOHAJIBbHONI
1IEJIOCTHOCTHU [3—5]. DTOT mpoliecc HOCUT 3alMTHBIN, MPUCTIOCOOUTENIBHBIN XapakTep,
IO3BOJIsIsI KJIETKAM HUBEJIUPOBATh HapylleHUs, cBsi3aHHble co COP. OnHako eciiy CUH-
Te3, (DONIMHT, TPAHCIIOPT U Aerpaaalust OeJIKOB He HOPMaIM3YIOTCS, B KJIETKE pa3BUBa-
€TCsl arnorTo3 U3-3a MPSIMO aKTUBALIUU MpoTea3 (crneuuduuHoi Il SHAOTIIa3MaTHye-
CKOTO peTUKyiayma Kacmasbl 12), psaa nporemHnkuHas (Ask, JINK, p38 MAPK) u tpaH-
ckpunuMoHHBIX (hakTopoB (ATF4, ATF6) [6—9].

Cpenu Tpex KaHOHWYECKUX MyTei, peryiaupytomux pazsutue COP, upesBbruaiiHO
BaxkHOe 3HaueHue nuMmeeT curHanbHas cuctemMa IRE1—XBPI. Ilpu ctpecce DI1P mpouc-
XOJIMT aKTUBALIMsSI TpaHCMeMOpaHHOI KMHa3bl/3Ha10puboHykKIea3bl IRE1, koTopas crie-
urduruecku pacnoszHaet 5' u 3' caiitel criaiicuira MPHK XBP1 v Beipe3aeT 2-it HyKJ1€o-
TUAHBIIA UHTPOH — KOPOTKYIO MOC/IEN0BAaTEeIbHOCTh LIMHOM 26 mH [2, 10]. D10 npuBo-
IUT K CIBUTY PaMKW CYWUTBIBAHUSI WM TPAHCISILUM AKTUBHOTO TPAHCKPUITIIMOHHOTO
dakrTopa XBP1 mnuHoit B 376 amuHokucior. O0pa3oBaHKe 1 HAKOIUIEHUE CILIAiiCUHIO-
Boit popmbl MPHK rena XBP1 siBnsieTcst xapaKTepHBIM MapKepOM aKTHUBAIlUY CUTHAJIb-
Horo nmytu IRE1—-XBP1 cucrembr UPR, koopauHupytoieit MeTradboanyeckue 1 UMMYH-
Hble peakiuu [11—14]. UMeHHO 3TOT aJbTepHATUBHBIN CILJIaiic-BapyuaHT TPAHCKPUITIIH-
oHHoTO hakTopa XBP1 oTBeuaeT 3a peryssiiiiio 3KCIPEeCCUr COTEH TeHOB, MPUYACTHBIX K
MPaBUJIbHOMY CBEPTHIBAHUIO U CO3PEBAHUIO OEJIKOB, B TOM UMCJIE K Aerpajalluy Herpa-
BIUIbHO CBEPHYTHIX Oe1KoB [10].

Kak m3BectHO, TpaHcKpunuuoHHbIT ¢akTop XBP1 (X box-binding protein 1) ObLI
TMIEPBOHAYAJIBHO BBISIBIIEH KaK KPUTHUYECKUI (haKTOp B PETYNSIIMU 3KCIIPECCUU TEHOB
mIaBHOTO KoMmiuiekca rucrocopmectuMmoct (MHC, ot anrmi. major histocompatibility
complex) Il kiacca y yenoBeka B Hayane 90-x rogos. [lo3gHee B psiie MccienoBaHUit Ha
9KCIEPUMEHTAIBHBIX MOAESIX TPhI3YHOB OblIa MOoKa3aHa KitodeBas pojib XBP1 B pery-
JISIIAY UMMYHHBIX Peakivii, B YaCTHOCTHU MPOAYKIIMU MTPOBOCITAIMTEIbHBIX IMTOKUHOB.
A VI3MeHeHMe YPOBHSI TPaHCKPUITIUOHHOI akTuBHOCTA XBP1 oKa3pIBalo CyliecTBeH-
HOE BJIMSIHME Ha PUCK PAa3BUTUSI BOCTTAJIMTENBHBIX U ayTOUMMYHHBIX 3a00JIeBaHUi1, B TOM
YUCJie BOCMAJIUTEIbHBIX 3200JIeBaHUI KUILIEUHUKA, TaK KaK CHUXXEHUE ero 3KCIpeccuu
OJIOKMPOBAJIO MPOAYKIIMIO aHTUMUKPOOHBIX menTtuaoB kijerkamu [laHera, BbI3bIBAIO
pasButue COP, runepaktuBanuio IRE1 u B manpHeieM MOIJIO NPUBOAUThL K aKTUBA-
IIUM T€HOB MPOBOCIAJIMTEIbHBIX IIUTOKMHOB, Pa3BUTHUIO XPOHUYECKOTO BOCTIAJIEHUST U
KJIETOYHO cMepTH (B IepBYIO ouepens ayrodarun) [4, 6, 7, 10].

[MpencraBiasitioT MHTEpeC NaHHbIE O HaJn4Yue PyHKUMOHaIbHOU cBsi3u Mexny COP u
XPOHWYECKUM COLIMAJIbHBIM CTPECCOM, B YACTHOCTH, B psific pabOT Moka3zaHa B3anMMO-
CBSI3b CUCTEMBI “OTBETa HAa HECBEPHYTHIE OEIKM” C pa3BUTUEM CTPECC-UHAYLIMPOBAHHOM
NEINPeCcCU U KOTHUTUBHBIX HApYIIeHUI y KphIC [15—17], a u3MeHeHUsT ypOBHSI 3KCIIpPeC-
cuu kimoueBbIx perynsitopoB PERK, IREla u ATF6a uHayLMpoBaiu pa3BUTHE arorrosa
B YCJIOBUSIX XpOHMYECKOTO COLIMaIbHOTO cTpecca [18, 19]. D10, B cBOIO o4epenb, HaeT
BO3MOXHOCTb TIPEAIOJIOXUTh ydyacTus ctpecca DITP B pasBuTuu u mporpeccupoBaHUM
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BOCITAJIMTEIbHBIX M ayTOUMMYHHbIX 3a00JIeBaHUI B YCIIOBUSIX XPOHUYECKOTO COLIMAIb-
HOTO cTpecca.

YuuTteiBas 1uTepaTypHbIe TaHHbIE, HAMU ObLTIO TOMYIIEHO, YTO OAHUM U3 BO3MOXHBIX
MEXaHU3MOB M3MEHEHUS (PYHKLIMOHATBHOTO COCTOSIHUSI UMMYHHBIX CTPYKTYp, aCCOLIM-
MPOBAHHBIX CO CIU3UCTBIMU OOOJOYKAMM XKEJYIOYHO-KUILIEYHOTO TPakTa B YCIOBUSIX
XCC sBISIOCh CHUXXEHHE 3KCIIPECCUM TpaHCKpUIIIMOHHOTO (akTtopa XBP1, n kak
ciencTBue, HapyleHve nuddepeHIalu M BbDKUBAHUS IEHAPUTHBIX KJIETOK, B- u T-mum-
douuToB ¢ mocieaywueil akTUBauUeid MPOAYKIIUU MPOBOCITAIMTEIbHBIX IIUTOKMHOB
WUMMYHHBIMU KJIETKaMU.

B cBs3u ¢ aTUM, 1IeabI0 HacToOsIIEH pabdOThl ObLIO M3y4YeHHE YPOBHS SKCIIPECCUU
MPHK XBP1, npoBocnanutenbHbiX IMTOKUHOB IL-10, TL-170 B KMIIIEYHO-ACCOLUUPO-
BaHHO# JIMMMOUTHON TKAHU Y KPbIC JTMHUM Bucrap B 3KCNIepUMEHTATbHBIX MOJESIX
XPOHUYECKOTO COLIMAJIBHOTO CTpecca.

METOAbI UCCIIEJOBAHUA

HccnenoBanust mpoBoawInch Ha 60 MOJIOBO3PEbIX caMKax KpbIc TMHUM Bucrap. Bee
MPOLIeTYyPbl, BHITTOJTHEHHBIE B UCCIIETOBAHUSX C YYACTUEM XKUBOTHBIX, COOTBETCTBOBAIU
9TUYECKUM CTaHAapTaM, YTBEPXKJACHHBIM TPABOBBIMU aKTaMU YKpaWHbI, IPUHIUIIAM
baszenbckoit neknapanuny M peKoMeHIAlUMsIM KOMHUCCUU 110 6uoatuke MHcTutyTa du-
sunosiorun HAH Vkpaunsl (ot 21.02.2006 Ne 3447-1V). ZKuBoTHbIe cllydailHbIM 00pa3om
ObLIM pasaeseHbl Ha 3 9KCIepUMeHTabHbIe TPYHITbI MO 20 KPbIC: KOHTPOJbHBIE KPBICHI
(rpymma 1), KoTopble COAEPKIMCh B CTAaHAAPTHBIX YCJIOBUSIX, CO CBOOOAHBIM TOCTYIIOM
K BOJZIe U THIIE, TaKWe MapaMeTphbl COEepKaHUSsI, KaK TeMIepaTypa U BIaXXKHOCTb, MO/~
NeP>KUBAJMCh TIOCTOSTHHBIMU HAa MPOTSKEHUM BCEro sKcrepuMmeHTa. Kpbichl, KOTOpbIM
MOJIeJINPOBAIM XpOHUUYECKUit coumnanbHbiii ctpecc XCCI nmyTreM TpexHeneabHON COoLM-
aJTbHOM M3OJISILIMU U JUTUTEJIbHOTO TICUXO3MOILIMOHAILHOTO BO3/IEMCTBUS, COAEPXKAINCH B
YCJIOBUSIX TIEPMaHEHTHOTIO MPOXKMBaHUSI CaMOK B “arpecCuBHOI cpene”, a UMEHHO, Ye-
pe3 nep¢hoprMpoOBaHHYIO MEPEroponKy B KIJIETKE C arpeCCUMBHBIM CaMIIOM, €XEIHEBHO
BCTYIAMOIIMM B KOH(PPOHTALIMU C MOACAXEHHBIM K HEMY JPYrMM caMlioM (rpyrmna 2).
I'pynmy 3 cocraBisiii KphIChl, KOTOPEIM MoaempoBain XCC2 myTteM coaepsKaHUs XK1 -
BOTHBIX B MEPEHACEJICHHBIX KJIETKaX C €XEeIHEBHOW CMEHO! TpyNMUpPOBKU, TIPU ITOM
TMOOTIBITHYIO CAMKY KaXX/Iblii IeHb TIOMEIIAJIM B HOBYIO COaTaHCUPOBAHHYIO U MepeHa-
CEJICHHYIO KOJIOHUIO.

1t moy4eHus 10Ka3aTesIbCTBa TOTO, UTO Y KPbIC ACMCTBUTEILHO PAa3BUJICS COLIMAIIb-
HBII CTpecc, BBIPAXEHHBIN MPOSIBJIEHUEM TPEBOKHOCTU U IAETPECCUBHOIO COCTOSTHUS,
OBbLIT TIPOBEIEHBI XapaKTEPHbIEC TTOBEAEHUYECKHUE TECThl. YPOBEHb 3MOIIMOHAJIBHO-TIOBE-
IEHYECKOW M HMCCIIeIOBaTEIbCKON aKTUBHOCTU M3y4yalid B TeCTax “OTKpbITOE Tojie” u
“meperopoaka”, rae 3TU IapaMeTpbl OLEHUBAIMCH IO YMCIY (eKaJbHbIX OOJIOCOB,
rnoabeMax Ha 3aJHue JIallKu, OOHIOXMBAHUU, 3aMUpPaHU ((DPUBUHT), BPEMEHU U YUCITY
rpyMUHTOB, Torcke yoexwuina [20]. B tecte [Topconrta (“npuHyauTeabHOE TLIaBaHUE™)
MO BPEMEHU MaCCUBHOTIO IUIAaBAHUS U TIPOSIBJICHUIO MEPBOit UMMOOWIILHOCTH OTIPEIesisi-
JI yPOBEHB ACIPECCUBHOCTU XKMBOTHEIX [21].

OOBEKTOM U151 MOJIEKYJISIPHO-TEHETUYECKUX UCCIIEA0BAHUI METOAOM MOJIMMEPa3HOit
LIETTHOM peakliMy ¢ 00paTHOI TpaHCKPUITLIMEN B pexkxuMe peaibHoro Bpemenu (OT-T1LLP
Real-time) ObUIM CcrpyrnupoBaHHbIC TUMGOUIHbBIC Y3€JIKU MOAB3IOIUIHON KUIIKKU (k-
epOoBHI OJISIIIIKK), KOTOpbIEe moMellann B ¢hukcarop byaHa, mpoBoawin aeruaparanuio B
BOCXOJSAIIUX KOHLIEHTPALIMSIX 9TaHOJIA U TTapadHUPOBAIIN.

Brinenenue toranpHoit PHK, monyyeHHOIT M3 THCTONOTMYECKUX CPE30B TOJIIUHOM
15 MKM TTyTeM TpeaBapuTeIbHOM AenapaduHU3alMU B KCUJIOJIE € TTIOCeYIOLIei perui-
paranueit B HUCXOASIIMX KOHLIeHTpanusx ataHoua (100, 96, 70%) u roMoreHu3anueii ¢
MOMOIIIBIO CTYIIKM 1 TIECTUKA, IIPOBOAMIIM C UCITOIb3oBaHueM Habopa “Trizol RNA Prep
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Tao6muma 1. IpaiimMepsl, ncnosib3yemsble 1s1 aHanu3a skcnpeccun MPHK uccnenoBaHHBIX U pede-
PEHCHOTO TeHOB

I'en GenBank accession [Tpaiimep

XBPI NC_051349.1 F=5-ACACGCTTGGGA ATGGACAC-3'
R =5-CCATGGGAAGATGTTCTGGG-3'

1l17a NC_051344.1 F =5CTGGACTCTGAGCCGCAATG-3'
R =5TGCCTCCCAGATCACAGAAG-3'

111b NC_051338.1 F = 5STCTTTGAAGAAGAGCCCGTCC-3'
R =5'GGTCGTCATCATCCCACGAG-3'

GAPDH NC_051339.1 F = 5GCCTGGAGAAACCTGCCAAG-3'
R =5GCCTGCTTCACCACCTTCT-3'

F — nipsimoii tipaiimMep; R — oOpatHBbIii Tipaiimep.

100” (M3oreH Lab., LTD, Poccus), kotopsrit cogepxain Trizol reagent (JIM3upyOIINnii pe-
areHT, B COCTaB KOTOPOTO BXOAWJI ACHATYPUPYIOIINI areHT TYaHUIUHTHOIMOHAT U (e-
voi, pH 4.0) u ExtraGeneE (cycnieH3ust cMecu MOHOOOMEHHHUKOB). I10AToTOBKY 1 ITpO-
BelleHWe peakluy MPOBOAUIN COOTBETCTBEHHO MPOTOKOJY Habopa.

KoHueHTpaluio u KauectBo BblaeseHHo# ToTanbHoit PHK omnpenesnsiiu Ha criekTpo-
dotometpe LibraS32PC (Biochrom Ltd., Aurnus). st mocienyolieil mpoueaypbl 00-
patHoit TpaHckpumnuuu (OT) oroupanu o6pasisl PHK co cienyronmu nokasarensimu
(TT0 COOTHOIIIEHUIO ONTUYECKOM ruIoTHOCTH A260/A280): 260 HM/280 HM = 1.8—2.2.

Jnst mpoBeneHust OT n monydenus kK IHK ucnons3oBamm 2 mxin PHK 1 Ha6op OT-1
dupmel “CuHton” (Poccust). st onpenesieHrsl YpOBHSI 3KCIIPECCUM HUCCICTYEMBbIX Te-
HoB ucnonb3oBaiu amrundukarop CFX96 Real-Time PCR Detection Systems (“Bio-
Rad Laboratories, Inc.”, CIIIA) u Ha6op peaktuBoB Maxima SYBR Green/ROX qPCR
MasterMix (2X) (Thermo Scientific, CIIIA). ComtacHO MHCTPYKLIMM TTPOU3BOIUTEIIS,
¢duHanbHasT peaklMOHHAsI CMech IS aMIUMpuKauuyd BKiIodyaga kpacutedb SYBR
Green, JIHK-nmonmumepa3y Maxima HotStartTaq DNA Polymerase, mo 0.3 MM npsiMoro
n obpaTHoro creumduieckux mpamepon, 1 Mk Matpuibl (KHK). Peaknnonnyio
CMECh JOBOAMIM 10 OOLIero oobema 25 MK Ao0OaBjleHUEM AeMOHU3upoBaHHoit H,O.
Cnenuduaeckue mapsl npaiimepos (5'—3") mj1s aHanM3a UcclieayeMbIX U pedepeHCHOTO
TCHOB ObUIM ITOHOOpaHBI C MOMOIIBIO IIporpaMMHOro obecrnedeHust PrimerBlast
(www.ncbi.nlm.nih.gov/tools/primer-blast) 1 usroroBneHsl ¢pupmoii Metabion (I'epma-
Hus) (Tabi. 1). AMmndukanus Tpoucxoauia Mpyu CASAYIOIIMX YCIOBUSIX: MHULIMUPO-
BaHHas neHatypaums 95°C — 10 muH; manee 50 umkioB: AeHatypauus — 95°C, 15 ¢, ot-
XHT TipaiiMepoB — 58—63°C, 30 ¢, ammonrauus — 72°C, 30 ¢. Peructpanust UHTEHCUBHO-
¢ty (IIyopeclieHIIMM TIPOMCXOMJIa aBTOMATUYECKM B KOHIE CTaauW BJIJIOHTAIlU
KaXXIoro LIMKJIa Mo KaHaly aBToMaTndecku SybrGreen. B kadecTtBe pedepeHc-TeHa i
omnpeAeeHus] OTHOCUTEILHOTO 3HAUEHUSI U3MEHEHUSI YPOBHS SKCIIPECCUU UCCIIEAYEMbIX
TeHOB ObLI MCHOJb30BaH I'eH miunepanbiaerun-3-gocdar-mermaporeHassl (GAPDH).
OTHOCUTEebHOE HOpMaau3oBaHHOe KoJinuecTBO KJHK TapreTHbIX T€HOB OIpeaesuiu
meTtonom AACt. [laHHbIe HOpPMUPOBAJIU MO CPEIHEMY 3HAUEHU IO KOHTPOJILHOM TPYITITBI U
JiorapuMUpoBaIr MO OCHOBAaHUIO 2, YTOOBI MPUBECTH K HOPMAaJIbHOMY pacrpezee-
Huto. B akcriepyuMeHT ObUIM BKIIIOYEHBI OTpUllaTelIbHbIE KOHTPOJIU: 0e3 nobOaBiIeHus
kIHK matpuiisl B peakuuio 1L P, 6e3 no6asnenns MPHK marpunsr B cuaTe3e kJIHK,
0e3 nobasieHus ¢pepmeHTa B cuHTe3e KJIHK. Bce peakiiny amminduKaiy BeITOTHSIIN
Ha MHAMBUAYAJIBHBIX 0Opasiiax B Tpex MoBTopax. Bcero B 3ToM oIbITe KCHOIb30BAHO MO
10 caMOK KpbIC KaxKa0i 3KCTIEpUMEHTATIbHOM TPYIIIHI.

Cratuctnueckuit aHaiau3 aaHHbIX [ILIP mpoBoaMiM C MOMOIIBIO MPOrPaMMHOTO
obecrieueHust CFX Manager™ (Bio-Rad, CIIIA). C uesbto MpoBEepKU F'MIOTE3BI O XapaK-
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Puc. 1. OtHocurensHOe HopMan3oBaHHOe KonnuecTBo MPHK rena XBP1. Hopmanu3sanus o metony AACt ¢
pedepeHcHbIM TeHOM GAPDH.

control — koHTpoB; stress 1 — XCCl; stress 2 — XCC2.

* — HaJIMYME 1OCTOBEPHBIX Pa3INUMil MEXIY ITOKa3aTesIMU KOHTPOJIBHBIX U OTBITHBIX rpy, p < 0.05.

Tepe pacrnpeaeseHus UcciienyeMblx JaHHbIX mpuMeHsuin TecT Konmoroposa—CMupHO-
Ba. [Ipu moaTBEepKAEHUU TUTIOTE3bl O HOPMAJIbHOM paclpele/ieHUM UCTOIb30BAIM Ma-
PaMETPUYECKUI HEMAPHBINA /-KPUTEPUIA, ITPU OTKIIOHEHUU TUTIOTE3bl — HEIlapaMeTpuye-
ckuii HerapHblii U-kputepuii MaHHa—YUTHU. 3HAUMMOCTD TOJIyYEHHBIX PE3yJIbTaTOB
OLIEHUBAJIM C MOMOULIBIO ONHOMAKTOPHOTO JUCTIEPCUOHHOIO aHAIM3a, B KauecTBE aro-
CTEePUOPHOTO KpUTepUsi MpUMeHsUIn Kputepuii JlanHeta. KpuTtnuHbIii ypoBeHb 3HAYM-
MOCTH MPU TIPOBEPKE CTATUCTUYECKUX TUTIOTE3 MpuHUManu paBHbIM 0.05.

PE3VJIBTATBI MCCJIIEAOBAHHWA

U3BecTHO, 4yTO M3MeHeHus skcnpeccur XBP1 MoOTyT cyliecTBEHHO BIMSITH HAa ypoO-
BEHb MPOAYKIIMU MTPOBOCIAIUTEIBHBIX IUTOKUHOB U B JajbHEUIIIEM MPUBOAUTD K pa3-
BUTHIO BOCTIAJIMTEIbHBIX U ayTOUMMYHHBIX 3a0oJieBaHUil. B cBg3u ¢ 3TUM B Halleil pa-
0oTe ObLIa IIpoaHAJIM3UPOBaHa TPAHCKPUIIIIMOHHAS aKTUBHOCTh TeHOB XBP1/mpo-Boc-
MaTUTeNbHBIX ITUTOKUHOB IL-1B, IL-1700 B KUIIIEYHO-aCCOLIMMPOBAHHOM JTUMGbOUTHOI
TKaHM.

CornacHO HaIllMM JaHHBIM, YpoBeHb 3Kcrpeccun MPHK XBPI B xieTkax meMOH-
CTPUPOBaAJI IMHAMUKY K CHIKEHUIO. Tak, B 9KCIIEPUMEHTAIbHBIX MOJIEJISIX OTOT MOKa3a-
tenb ymeHbiics pu XCCl1 B 3.1 paza (p < 0.05), a Ha pone XCC2 — B 8 pa3 (p < 0.05)
M0 CpaBHEHUIO C KOHTPOJBHO IpyImoit Kpbic (puc. 1).

Pa3BuTHE XpOHNUYECKOTO COIMAILHOTO CTPECCa TaKXKe COMPOBOXIAIOCh CYIIECTBEH-
HBIMU U3MEHEHUSIMU B 9KCIIpeccuu TeHoB IL-If w IL- 170, B KATIIEIHO-aCCOLIMMPOBAH-
HOM TMMGOUITHON TKaHU KphIc, Oosee BrIpaxkeHHoi B ciydae XCC1. B vactHoCTH, TIpO-
BEIEHHOE MCClleIOBaHUE YCTAHOBWJIO OJHOHAMPABICHHYIO ITUHAMUKY POCTa TPAHCKPUTI-
1MoHHOM akTuBHOCTU IL- 1P (B 6 pa3 (p < 0.05) nmpu XCCI1 u B 2.8 pa3 (p < 0.05) mpu
XCC2); IL-170. (B 2.3 pa3a (p < 0.05) npu XCC1 u Ha 53% (p < 0.05) npu XCC2) 1o
CpaBHEHUIO C KOHTPOJIbHOI IpyIMnoii XXKUBOTHBIX (puc. 2—3).

OBCYXIEHMUE PE3VJIBTATOB

CornacHo auTepaTypHbIM JaHHbIM, XBP1 sBisieTcss omHUM U3 KJTI0YEBbIX (DaKTOPOB
TPaAHCKPUIIIUU, UHAYLIUPYIOIINX OTBET HA HECBEPHYThIE OEJIKM, U MOIIHBIM PETYJISTO-
poM paboThl TEHOB MPOBOCHAIUTENBHBIX IIUTOKUHOB. [102TOMY M3MEHEHUS €ro 3KC-
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mPNA IL-1B

Relative normalized expression
S = N W kA NN
T

Control Stress 1 Stress 2

Puc. 2. OtHocuTenbHOE HOopMaiu3oBaHHoe KonnyectBo MPHK rena /L-IB B KJieTKaxX KMIIEYHO-aCCOLIMUPO-
BaHHOMI nMdonnHoi Tkanu. Hopmanusauus o metony AA Ct ¢ pedepeHcHbIM reHOM GAPDH.

control — koHTpob; stress 1 — XCCl; stress 2 — XCC2.

* — HaJIMYME TOCTOBEPHBIX PA3IMUUI MEXIY MOKA3aTeISIMU KOHTPOJIBHBIX U OMBITHBIX rpyrd, p < 0.05.

mPNA IL-17a
3.0 *

2.5
2.0 x
1.5
1.0
0.5

Relative normalized expression

Control Stress 1 Stress 2

Puc. 3. OtHocuTenbHOe HOpMau3oBaHHOe KonnuectBo MPHK rena /L-1700 B KJieTKax KUIIEUHO-aCCOLIMUPO-
BaHHOI TuMbounnHoit Tkanu. Hopmanuzanus no meroay AACt ¢ pedepeHcHbIM TeHoM GAPDH.
IMpumeuanue: control — KoHTpoIb; stress 1 — XCCl; stress 2 — XCC2.

* — HaJIMYME JTOCTOBEPHBIX PA3IMUMil MEXKILY ITOKa3aTeIsIMU KOHTPOJIBHBIX U OINMBITHBIX rpy1, p < 0.05.

MPEeCCUU B YCIOBUSAX IEHCTBUS CTPECCOBBIX (haKTOPOB PA3IMUHON MIPUPOILI, B TOM UHCTIE
XPOHUYECKOTO COILIMAIIBHOTO CTpecca, MO0 MHEHWIO pPsilia aBTOPOB, MOTYT CYIIIECTBEHHO
BJIMSTH Ha YPOBEHD MIPOAYKIIMH IMPOBOCTIATATENBHBIX ITMTOKUHOB (IL-1B, IL-6, IL-170 1
TNF-o) 1 B manpHeileM OpUBOIUTh K Pa3BUTHIO BOCHAIUTEIbHBIX X ayTOUMMYHHBIX
3a0oneBaHuii [22—27]. B HacTos1IeM MCClIeNOBaHUM Mbl YCTAaHOBUJIM, YTO BO BCEX IPYI-
nax >KMBOTHBIX Ha oHe akcrepuMeHTanbHbix Moaeiaeit XCCl u XCC2 Habmonanoch
JIOCTOBEpHOE CHMKeHUe ypoBHs 3kcrnpeccurn MPHK XBPI. Bto, B cBOIO ouyepenb, CO-
MPOBOXAANOCH akTuBanueit nponykiu IL-17a u IL-1B uMMyHHBIMU KiieTKamMu. Bos-
MOXHO, aeduuut XBP1, BbI3BaHHBIi, COMIACHO HallleMy MCCJIEIOBAHUIO, COLMATBHBIM
CTPECCOM, SIBJISICSI OMHUM U3 TeX MEXaHU3MOB, KOTOPBI MpuBoAWI K pa3zButuio COP u,
KakK CJIeICTBUE, CITIOCOOCTBOBAJ MOBBIIICHHONH TPAHCKPUIIIMOHHO aKTMBHOCTU T€HOB
IL-1B w IL-170. VI maHHbIi haKT MOATBepXKAAICS B psine pabor [6, 18, 24, 26—28]. Tak, B
uccenoBanuu Lotrich 6bU10 OGHAPYKEHO, YTO MoBbiieHue yposHst IL-6, TNF-o, IL-1B
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1 MX PacTBOPUMBIX perienTopoB onocpeayercss UPR y manmeHToB ¢ TsoKenol nenpeccueit
[28]. A paGoTh! Liu ¢ coaBT. 1 Zhang ¢ coaBT. Ha XXKMBOTHBIX ITPOJIEMOHCTPHUPOBAJIN B3an-
MOCBS$I3b MeX Iy udMeHeHueM skcrnpeccuu XBP1 u pazBuTrem BocnaauTebHbBIX TTPOIEC-
COB IIPU XpOHUYECKOM COLIMaJIbHOM cTpecce [ 15, 29].

Kpome Toro, HegaBHO OBLIIO BBISIBJICHO HAJIMYME BaXKHOW CBSI3U MEXIY BHYTPUKIIC-
TOouHbIM cTpeccoM DIIP u opraHocnenuyecKuM BOCIaJIEeHUEM B KullleuHuke [6, 30,
31]. B wacTtHOCTH, MCClIenOBaHMS ITOKA3aI1, 9TO neaelius XBP1 B annTeInaaIbHbIX KIET-
Kax MbIIIEN MTPUBOAUIIA K CHOHTAHHOMY Pa3BUTUIO BOCTIAJIEHUSI B TOHKOM KUILIEYHUKE,
BKJIIo4ast (popMuUpoBaHUEe aGCIIECCOB KPUIIT, JICMKOLMTAPHYIO MHGMWIBTPALIUIO U SIBHBIC
s13Bbl. [IprMeuarebHO, UTO AaXe yaajJleHue onHoro ajieiss XBPI ObUIO HOCTAaTOYHO,
4YTOOBI BHI3BATh PAa3BUTHUE CIIOHTAHHOTO SHTEPUTA Y OOJIBIIOTO KOJMYECTBA KUBOTHBIX
[6, 22]. Kpome Toro, runoMopdHbiit XBP1 ¢ rioTepeit 0mHOro ajijiesist TaKKe TPUBOIUIT K
nuchyHkny Kietok I[laHeTa ¥ MOBBIIEHHOI YyBCTBUTEIbHOCTH K DSS — mHIynmpo-
BaHHOMY KOJIUTY Yy MBbIIIEN, a ynajieHue oOboux ajuiesieil MpuBOAMIIO K alloNTO3y KJIETOK
Ilanera [22]. BoJsiee paHHUE UcCieIOBaHUS Ha JTIOISIX MTOKa3aad aHAJIOTMYHbIE Pe3yJibTa-
Thl. [1pu 3TOoM cTpecc DITP MoxeT ObITh OCHOBHOM MPUUYMHOI BOCITAJIMTEILHOTO TIPO-

1ecca B KMIIEYHUKE (HalmpuMep, Kak 3T0 HabJI01aIoch y XBP1~/~ MBIIIIE) U Cle-

CTBUEM BOCIaJeHUs (HampuMep, KaK y IL-107"u IREIB*/* nedUIUTHBIX MbllIeit) [22],
a ranueHThI ¢ 6oJe3Hb0 KpoHa 1 I3BeHHBIM KOJIMTOM MPOJIEMOHCTPHUPOBAJIN CHUXKEHUE
ypoBHs XBP1 [22, 23].

Takske HeCKOJIbKO TOJTHOT€HOMHBIX MCCIEAOBAaHUI YKa3bIBAJIM Ha CBSI3b MEXIY BOC-
NaJuTeIbHBIMU 3200JIeBAHUSIMU KUILIEUHUKA U 00JIaCThIO TeHOMa (hU3UYECKU OJIM3KOTO
K reHam XBPI w IREI [11, 12]. CekBeHMpOBaHMEM OTPEIEIEHBI HOBBIE PENKIE OTHO-
HyKJIeoTuaHbIe ToJmMopdu3Mel (SNP) B XBP1, KoTopble HapsIoy C APYTUMM 3KOJIOTAIe-
CKMMU U T€HETUYECKUMHU (pakTopaMM prcKa MOTYT aBaThb CKJIOHHOCTb WU UHAYLMPO-
BaTh IaTOJIOTMUYECKUIT mpouecc B KulieyHuke. Tak, Kaser u coaBT. 0OHapyXWIu, 4TO
SNP XBP1 rs5997391, rs5762795 u rs35873774 accouMupoBaHbI ¢ BOCHAIUTEILHBIMU 3a-
OosieBaHUSIMM KMIIIeYHUKA [6]. OmHAaKO HECMOTPST Ha Ge3YCIIOBHYIO BaXKHOCTh U3MEHe-
Huit akcnipeccun XBP1 snuTenuanbHbIMU KJI€TKaMU KUILIEUHUKA B Pa3BUTUU TATOJIO-
TMU, B HACTOSIIlee BpeMs B 1IeJIOM psifie paboT Obla ToKa3aHa CMOCOOHOCTh JaHHOTO
TPAaHCKPUMNLIMOHHOTO (hakTopa peryjavMpoBarTh peaklMM BPOXIEHHOTO U aJallTUBHOIO
umMmyHuTteta [11, 12, 30—34]. HegaBHO ObLIO MOKa3aHO, YTO cUrHaimu3aimus yepes TLR
aktuBupyet mytb IRE1/XBP1, u 3T0 MMeeT pelnaroliee 3Ha4eHUE IS UMMYHHOIM 3a11v-
ThI opranusma [ 12, 14, 34]. Kak 66010 otMeueHo, TLR — BEICOKOKOHCEpPBAaTUBHEIC PELICITO-
pbl, pPACMO3HAIIME MATOTeH-aCCOLMMPOBAHHbBIE MOJIEKYJISIpDHbIE MATTePHbl U CUTHAJIBI
onacHocTth. [lpu crumynsamuu in vitro makpodaros aronncraMu TLR2 (Pam3CSK4) u
TLR4 (LPS) aktuBupyetrcsa IRE1/XBP1-11yTh He3aBUCUMO OT IPYrUX MEXaHU3MOB CHU-
CTEMBI “OTBETa Ha HECBEPHYThIE OeKku” U B orcyTcTBUE cTpecca DIIP [12]. MHTepecHoO,
yTO 00paboTKa aKTUBMPOBAHHBIX MaKpO(aroB JUMOIOJUCAXaPUIOM BMECTE C TYHUKA-
MUIIMHOM (tunicamycin) BbI3bIBajla UHTUOMPOBaHME TYHUKAMUIIUH-UHAYIIMPOBAHHOTO
ctpecca DIIP. B manpHeiimem ucciienoBaHuu aBTopbl Habmonamm TLR-omocpenoBaH-
HEI yTh akTuBauu XBP1. B cBoio ouepens, XBP1 crmoco6¢cTBOBaN BEIpabOTKE ITPOBOC-
MATATETbHBIX IUTOKMHOB, BKoyast 1L-6, TNF u IFN-B [12]. Takum o6pasom, nedu-
uuT XBP1 yBenuuuBan 6akTepualbHyI0 MH(DEKIIMIO Y MBIIIEH 32 CUeT CHUXKEHUST YPOB-
HEl 3TUX LUTOKWHOB. BBLTO OOHapyXeHO, 4TO TpaHCKpUMNIMOHHBIN (dakTop XBPI
B3aMMOJIEMCTBOBA C MPOMOTOPHBIMU obOyactaMu reHoB IL-6 u TNF, uro BbI3Bajio
YCTOMYUBYIO TTPOAYKIIIO TTPOBOCTATUTENbHBIX IMTOKMHOB (IL-6 1 TNF-o) [12]. TTo-
3TOMY MOXHO CUYMTaTh, YT0 XBP1 urpaer BaxkHy10 pu3nM0JI0rn4IecKylo, B TOM YHCIIe U 3a-
LIIUMTHYIO POJIb KaK BO BPOXJIEHHOM, TaK U B alalTUBHOM UMMYHUTETE. DTO HEYAUBU-
TeJIbHO, yunThiBasi, uto IRE1 umeer o u B nomerst PHKasbl, siBjstionecst yHUKaIbHBIMU
romosioraMu nonoOHbIM fomMeHaM RNase L, BaxkHOI coCTaBIsIIOIIEH MPOTUBOBUPYCHOM
cucteMsl [35, 36].
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Kak u3BecTHO, JEHAPUTHbIC KJIETKW UTPAIOT Pellalollylo PoJib B paclO3HABAHUM Ta-
TOT€HOB U B MHUIIMALIMW BPOXKIACHHBIX U aJaliTUBHBIX UMMYHHBIX peakiuii. Heckoyibko
WCCIIeOBAaHWI MOKa3aau BICOKUIA YPOBEeHBb aKcrpeccuu XBP1s B IeHAPUTHBIX KJIETKaxX
10 CpaBHEeHUIO ¢ UHAKTUBUPOBaHHBIMU T- 1 B-mumdonmramu. IRE1a—XBP1 curnanb-
HBII IIyTh CUCTEMBI “OTBeTa HAa HECBEPHYThIe OCNKM~ TakkKe MMEET BaXKHOE 3HAYCHUE
TSI pa3BUTUS U BBKMBAHUS JEHAPUTHBIX KJIETOK, B TOM YMCJIE Y TIJIa3MaTUYeCKUX IeH/I -
putHbIX KjieToK (pDCs) [22, 37, 38]. Tak, y XBP1-gedunuutHbIX MbIlIeit Haba100a10Ch
CHMDKEHUE KOJIMYECTBA 3TUX KJIETOK, OCOOCHHO TUIa3MaTUYECKUX M COOTBETCTBEHHO YMEHb-
meHue ypoBHs cekpeuuu IFN-o. Takke cHUXXeHUe 3Kcrpeccuu uin orcyrctsue XBP1
Hapymaio nuddepeHiannio 1 BbKMBaHUE TEHAPUTHBIX KJIETOK, a TIOBbIIIIEHHAsT 9KC-
npeccus TPaHCKPUIIIIMOHHOTO (pakTopa ycrirBaia ux passutue [22, 30].

Kpome sToro, BeIsIBIEHHBIE HAMU U3MeHeHUs aKcnpeccur XBP1 npu crpecce Moryt
0Ka3aTh 3HAYUTEJIbHOE BIMSIHME W Ha mpoliecchl nuddepeHIMPOBKU KJIETOK alanTUB-
HOIT UMMYHHOI cucteMbl. JlokazaHo, yro XBP1 unayuupyer nuddepeHIIMpoBKy akTH-
BUPOBaHHEIX B-1nMdonuToB B miasmatndeckue Kietku [27, 30, 38]. bruto mpogeMoH-
cTpupoBaHo, 4To XBP1-nedunurHeie B-ki1eTku mmokasanm HoOpMalabHYIO TIpomdepalnio
M aKTUBAIUIO, OMHAKO TP 3TOM OBLI CHIDKEH YPOBEHBb DKCIIpeccuu J-11ernu, HeoOXomm-
moii st coopku Ig [3, 30]. [ToaToMy 3T XKMBOTHBIE ObLIU 00JIe€ BOCIIPUUMYMBLI K UH-
dexuusM, a BocctaHoBieHue akcnpeccun XBP1 nmpuBoaniao K BO30OHOBIEHUIO TTPOU3-
BozactBa Ig. Mi3BecTHO, uTo mHaynmpoBaHHast XBP1 skcnipeccus IL-6 B B-kieTkax cene-
3eHKU SIBISIETCS (pakKTOpoM HX TepMUHaIbHOU muddepennuposku [3, 38]. Takum
obpaszom, skcrapeccusa XBP1 B mpodeccrnoHaaIbHBIX CEKPETOPHBIX KJIETKAX, BO3MOXKHO,
CMOCOOCTBYET Pa3BUTUIO AOTIOTHUTEIbHBIX (DYHKIIMIA, MO3BOISIIOLIMX 3TUM KJIETKaM pe-
arupoBaTh Ha (PU3UOJOTMUYECKUE CUTHAJIbI CUCTEMBI “OTBETa Ha HECBEPHYTbIe OelKu”.
MexaHu3M aKTUBAlLIMM CUCTEMBI “OTBeTa Ha HecBepHyThie O0enku” u XBP1 npu nndde-
PEHIIMPOBKE TUIA3MaTUYECKUX KIJIETOK /IO CUX TTOp OCTAETCS MHTEPECHBIM U OTKPBITHIM
BOIIPOCOM. A YUUTHIBasi Ty BaXKHOCTh, KOTOPYIO UTPAIOT B-KJIETKYM B 3a1IuTe CIU3UCTOI
KMIIIEYHMKA OT MaTOT€HOB, CTAHOBSTCS TOHSTHBI BO3MOXHBIE TTOCEACTBUS BBISIBICH-
HBIX HAMU U3MeHeHuM skcnpeccn XBP1 mmMdonuraMu KuilreqaHO-acCOMUPOBaHHOMN
nauMmdounaHoit TkaHu. Kpome Toro, naHHble U3MEHEHUSI MOTYT BJIMSTh U Ha KOHEYHYIO
MPOIYKIIUIO TJIa3MOLIUTAMU ayTOAHTUTE K KJIETOYHBIM aHTUTEHAaM, YTO OOBSICHSIET Pe3-
KO€ YBEJIMUYEHUE YaCTOThl ayTOUMMYHHBIX 3a00JIeBaHUI Y JIFOACH, MOIBEPraBIIMXCS Ieii-
CTBUIO COLIMAJILHOTO cTpecca. TakkKe U3BeCTHO, YTo peakiius Ha crpecc DIIP — ato kpu-
Tu4Yeckuii (paktop nHUIMaLMU 1uddepeHInpoBKU T-KIIETOK MpU pacrio3HaBaHUU aH-
TureHa [39—42].

Taxkum o6pa3om, MoJIydeHHbIE pe3yabTaThl pacKphIBalOT poJib cTpecca DIIP B pa3Bu-
TUM BOCITAJIUTEILHBIX 1 ayTOMMMYHHBIX 3a00JIeBaHUi1, B TOM YMCJIE U B BOCITAJIMTEIIbHBIX
3a00J1eBaHUSIX KUILIIEYHUKA.

SAKJTIOYEHUE

Hacrosiiiee uccienoBaHue 1nokasano, YTo COOBbITHS, MPOUCXOSIIIME B KUILIEUHO-aC-
COLIMUPOBAHHOM JTUMGOUTHON TKAHU B YCIOBUSIX XPOHUYECKOTO COLIMAJIbHOIO CTpecca,
SIBHO IPOTUBOPEYAT KJIACCUYECKOW MapaaurMe cTpecca U MpoBOLMPYIOT HE UMMYHOCY-
MPECCUIO, a BEIPAXKEHHYIO aKTUBAILIMI0 UMMYHHOU CUCTEMBI C MOCIEAYIONUM Pa3BUTUEM
BOCMAJIMTENIbHOTO Mpoliecca. Ha Haiir B3misia, OMHUM M3 BO3MOXHBIX MEXaHU3MOB TaKO-
ro (GU3MOJOTNYECKOTO U3MEHEHUSI B CTPYKTYpaX, aCCOUMUPOBAHHBIX CO CIM3UCTHIMU
000JI0YKaMU KETYyTOYHO-KUIIIEYHOTO TPaKTa SIBJISIJIOCh CHUXKEHUE IKCIIPECCUU TpaH-
ckpunuuoHHoro ¢akropa XBP1, u kak cienctBue, rociaenayoolias aKTUBalysl IpoayK-
IIUY MTPOBOCTIAIMTEIbHBIX IIMTOKWMHOB UMMYHHBIMU KJieTKamu. [lomydeHHbIe HAMU JaH-
HbIe MPOJIEMOHCTPUPOBATIA TOCTOBEPHOE YMEHbIleHUWEe YpoBHsI 3kcnpeccun MPHK
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XBPI. 3T10, B CBOIO ouepelb, MPUBOAMIIO K YBEIUUYCHUIO TTPOIYKIIMU TTPOBOCTATIUTEIb-
HBIX LIUTOKWUHOB, TAKMUX KaK lL—lB ulL-170.

TaxkuMm o06pazom, pe3yabTaThbl IKCIIEPUMEHTA JaI0T BO3MOXKHOCTb MPEANOJI0XUTh yya-
CTHsI CTpecca SHAOIIa3MaTUYECKOTO PETUKYJIyMa B pa3BUTUM U IMPOrPECCUPOBAHUU BOC-
MaJTATEIbHBIX 3a00JI€BaHNI KUIIIEYHUKA B YCIOBUSIX XPOHUYECKOTO COLIMAJIBHOTO CTpecca.

NCTOYHUK OPNHAHCHUPOBAHUA
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Chronic social stress (CSS) can cause physiological disturbances, provoking the devel-
opment of depression and anxiety, and stress-induced immune dysregulation is a trigger
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for the development of many pathological conditions, including inflammatory bowel
diseases. New data in human and animal models suggest an intriguing relationship be-
tween endoplasmic reticulum stress, depression and inflammation. Under cellular
stress, the number of protein folding disorders increases, which leads to the development
of endoplasmic reticulum (ER) stress. The SER, in turn, activates the “unfolded protein
response” system (unfolded protein response, UPR), the IRE1-XBP1 signaling system
is very important. The transcription factor XBP1 is responsible for regulating the expres-
sion of a large number of genes involved in the proper folding and maturation of proteins,
the degradation of misfolded proteins and regulation of immune responses. In addition,
changes in XBP1 expression can significantly affect the risk of developing the disease and
the progression of inflammatory and autoimmune diseases, including inflammatory bowel
disease.

Keywords: UPR, XBP1, chronic stress, gut-associated lymphoid tissue (GALT)
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