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CAXKETAK

[TenTHuka ynkycHa OollecT NMpeAcTaB/ba 3HA4ajaH IIIOOANHU 3JPABCTBEHH MpPoOIeM
300r BHCOKE y4ecTamocTH W 030H/BHMX KIWHHYKHX KOMMIHKandja. Boske pasymerarbe
MH(IaMaLHjCKHX TYTEBa KOjH YIeCcTBY]Y Yy omrehemy cIy3HHIIE Kenyla MOXKE OTBOPHTH HOBE
MoryhHocTH 3a HmbaHe Tepanujcke MHTepBeHIMje. ExcrniepumenTanna mannnynamyja IL-
33/ST2 ocoBuHe moKasana je 1a MOXe YTHLIATH Ha TOK MH(pIamanuje u omrehema enurena y
racTPOMHTECTHHAIIHOM TPaKTY.

[um crymije je ma ce ucnuta edekar gemenuje ST2 Ha pasnHYNTE TOKOBE
nH(amMannje 1 MexaHn3Me hellijcke CMPTH y SKCIICPHMEHTATHOM MOJCAY akyTHOT omrcherba
JKeIyna.

AxkyTtHo oureheme jkemyna H3a3BaHO je jenHokpaTHOM HpumMeHoMm 80% eraHoma
OPaTHOM TaBaKOM KO/ MHINEBA ca HeqocTaTkoM rena 3a ST2 u mumesa 1ncTor coja BALB/c.
Hakon muaykunje ourrehema crnpoBejeHa je MakpOCKONCKa M MAaTOXHCTONOLIKA IPOLCHA
WHTEH3HTeTa TKHBHOT oumehema. AnanusupaH je yTunaj geneumje ST2 Ha Mogynanujy
UMYHCKOT OJrOBOpa M MyTesa henHjcke cMprH y omreheHOM TKHBY Jkenyua, J0K je
pexoMOuHaHTHH MUNIjH 1L-33 annmmkoBaH y MJBHUM TpynaMa pajaH (yHKIIMOHATHE MOTBPJE.

Jlenenuja ST2 ybonakaBa akyTHo owreheme kenyna kof MHUleBa HHXHOHIHjoM NF-
kB 1 NLRP3 curnannmux myreea y TKUBY XKellyLa, IOTo je npaheHo cMameHOM HH(HITPanHjoM
henuja ypohene n credeHe MMYHOCTH, Ka0 M CHMKEHOM TIPOIYKIIH]OM MPOHH(IAMAIN]CKIX
nutoxuHa. Takolhe, nenernmja ST2 orpannuaBa anonTo3y enutennux hemmja, mox npumena
pexombunantnor 11-33 moropmasa omrrelieme cnysnune skemyna, notephyjyhun maroreny
ynory 1L-33/ST2 ocosune.

Jlobujenu pesynTtatu ykasyjy ma Hegoctatak ST2 rena yomaxasa akyTHo oureheme
kemyna ¥ nubamse 1L-33/ST2 ocosune npeacTaBiba noTeHIMjamio oochasajyhy crparterujy 3a
JcUCHE NENTHYHE YIKYCHE DOIeCTH Kemyla.

Kmbyyune peun: IL-33/ST2 ocoBuna, akyTHo ourreheme xemyna, NF-kB, NLRP3
uH(pnamazoMm, heaujcka cMpT.




ABSTRACT

Peptic ulcer disease represents a significant global health problem due to its high
prevalence and serious clinical complications. A better understanding of the inflammatory
pathways involved in gastric mucosal injury may open new opportunities for targeted
therapeutic interventions. Experimental manipulation of the IL.-33/ST2 axis has been shown to
influence the course of inflammation and epithelial damage in the gastrointestinal tract.

The aim of this study was to investigate the effect of ST2 deletion on different
inflammatory pathways and mechanisms of celldeath in an experimental model of acute gastric
injury.

Acute gastric injury was induced by a single oral gavage of 80% ethanol in wild-type
and ST2-deficient BALB/c mice. Following injury induction, macroscopic and
histopathological assessments of tissue damage severity were performed. The impact of ST2
deletion on immune response modulation and cell death pathways in damaged gastric tissue
was analyzed, while recombinant murine IL-33 was administered to selected groups for
functional validation.

ST2 deletion attenuated acute gastric injury in mice by inhibiting NF-kB and NLRP3
signaling in gastric tissue, which was accompanied by reduced infiltration of innate and
adaptive immune cells and decreased production of pro-inflammatory cytokines. In addition,
ST2 deletion limited epithelial cell apoptosis, whereas administration of recombinant 1L.-33
exacerbated gastric mucosal damage, confirming the pathogenic role of the 11.-33/ST2 axis.

These findings indicate that ST2 deficiency alleviates acute gastric injury and that
targeting the IL-33/ST2 axis represents a promising strategy for the treatment of peptic ulcer
disease.

Keywords: 11.-33/ST2 axis, acute gastric injury, NF-xB, NLRP3 inflammasome, cell
death.
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1. YVBOJ

V yBOAHOM fAeny JUcepTalyje IeTa/bHO Cy pa3MaTpaHu eTHONOTH]a, (aKTOpH PH3HKA,
HATOQU3UONIOIKY MEXaHH3MH, AHJArHOCTHYKH [IPUCTYIIH U TEPALMjCKE CTPATEruje HenTHYHE
yakycHe Oonectu koj Jeyan. [MocebHa naxma noceehieHa je aHalM3W €KCIIEPHMMEHTAIIHUX
Mojiena aKyTHOT omTehiersa Kenyia, ca HarmrackoM Ha Mojen akyTHor omrrehema cnysnuie
JKENyIa W3a3BaH €TaHOJIOM, KOjH je KopHIiheH Y OKBAPY OBOT HCTPaXHBaa Kao PelieBaHTaH 1
n06po BaIMINPaHH MOAEN 32 MPOYUaBamke NaTOTEHETCKNX MeXaHu3aMa omTehema.

[Topen Tora, y yBoaHOM Jeny CHCTEMATCKH cy NpHKa3zaHu Ouonoukn edextn IL-
33/ST2 curnanne ocoBHHe, ca NOCEOHHUM OCBPTOM Ha E:eHY YIOTY Y perynanuju ypoheHor u
CTCYCHOI HMYHCKOI OJATOBOpa Yy TacTPOMHTCCTHHATHOM TpakTy. OBaKBHM NPHCTYIOM
MOCTaB/bEH j¢ jacaH TCOPHJCKH M KOHICNTYAIHH OKBHP 3a HCTPAXKHBAKC MCXaHH3aMa MyTeM
kojux 1L-33/ST2 curnanusanuja IONPUHOCH HACTaHKY H NpPOrpecHjd akyTHOr ourrehema
CIIY3HHLIE XKeTyIa.

1.1 HENITHYHA YJIKY CHA BOJIECT

[MenTnuna ynxycHa GonecT mpeAcTar/ba 3HAYajaH KIWHHYKH M jaBHO-3/IPaBCTBEHH
npobrnem 360T cBoje BUCOKE yHecTaloCTH, XPOHHYHOT TOKa ca NMepruoauMa erzanepbannja u
NOTEHIH]aTHUX KOMIUIMKaLHja KOje MOTY 3Ha4ajHO HapYyUIMTH KBaJUTET )KHBOTa 00OIEIHX.
PasymeBame OCHOBHHX TOjMOBa, ETHONOTHjE, (pakTOpa pH3MKa M MEXaHH3aMa HacTaHKa OBE
00JIeCTH HEOMXOIHO j€ 3a MPABIIIHY I1jarHOCTHUKY M TEPaIHjCKH IPUCTYT.

1.1.1. lepnununjau 1ude peHIHjaIHA Te pPMHHOJIOTHja

IlenThyna ynkycHa OonecT, YHjH je HA3HB H3BeIeH M3 TpuKe peud ,peptikos™, 1To
3Ha4H ,,BapUTH", JepHHHIIE ce Kao JeheKT CIy3HHIIe Kelyla WIH ABaHaecTONalauyHor LpeBa
KOjH ce MpoTexke kpo3 muscularis mucosae y cyOMyKo3y, a HacTaje Kao IIocIeguua
HepaBHOTe:xke H3Mely oabpamOeHHX M arpecHBHHX (akTopa cnysHule skemyna. Hajuemhn
eTHonoukd axTopu cy unpexuuja Helicobacter pylori, ynoTpeba HecTepoMIHUX
aHTUUH(IaAMaIUjCKUX JeKkoBa (eHI. non-steroidal anti-inflammatory drugs, NSAIDs),
KOH3yMallWja alnKkoxona, a pehe ManonaTcku y3poln Ko KOjHUX Ce jacHA €THONIOTH|a He MOXKe
naentuduropaty. [lenTuuna ynkycHa GonecT ce pasiHKyje ol NOBPLIHMX epo3Hja, koje He
npomupy y muscularis mucosae (1-3).

FactpuTHC 03HAa4aBa 3ana/beibe CAY3HMLE JKEelyla, Koje Momxe OMTH aKyrHoO WM
XpoHH4HO. XpOoHMYHM TacTpuTUc Hajuemhe je mosezan ca H. pylori wndeximjoM n
KapaKTepHIle ra XpoHH4aH WH(IaManujcku HHGHUITPAT Y CIy3HHIH Xemyna (4, 5). AKyTHH
racTpuTic o0yxBaTa CHEKTap aKyTHHX olmehema CIy3HUIe, YKby4yjyhn epo3uje u
NOBpIIHHCKA KpBapema, Koje ¢y Hajuemhe Iocneauna TeKHX CHCTEMCKHUX CTama, YoTpede
nexoBa (nocedno NSAIDs), ankoxona HIH KayCTHYHHX CYICTaHIH. 3a pa3IHKY O MeNTHYHHX
yIKyca, oBa omrrehema odHuHO cy caMmoorpannyasajyha u He mpoaupy y cydMmykosy (2, 3). Kao
nocedan eHTHTET H3/Baja ce MojaM peakTHBHe (XeMHjcKe) racTpolaTije, Koja NpeAcTaBba
omrreherse CIy3HHIE Kelylla H3a3BaHO XeMHJCKMM areHcHMa, IpH dYeMy cy MpHCYTHE
Mopdoonke npoMeHe Oe3 3HauajHe HH(Iamanuje (6).

ATrpoduuHz racTpHTHC TIpeJCTaBba XUCTONATOMOLIKY IHjarHo3y Koja ce OMIHKYje
ryOMTKOM OJAroBapajyhux >Je3faHHX CTPYKTypa CIy3HHIIE jKelyla, ca MM Oe3 3aMeHe
MHTECTHHAIHUM ENUTENIOM (MHTECTHHAIHA MeTannasuja). Hajuemhn ysponu cy xponnuna H.
pylori nHdeKLHja 1 ayTOUMYHCKH racTpuTuc. OBaj eHTUTET NpeJcTaB/ba U MpeKaHLIepOo3Hy
ne3ujy M KJbYYHH jé KOpaK Y KackaQu racTpHuHe kapuuHorenese (4, 5,7).

dyukuuonanna qucrencuja ce geguuuine kao 0O UIM HETArOJHOCT Y FOPIEM Jely
abnomena Oe3 NO3HATOr CTPYKTYPHOr y3poka Ha engockonuju. OOyxsarta pasimudute
JUCIENTHYHE CHMIITOME, Kao MITo cy 6071 y enuracTujymy, ocehaj mocrnpanaujanue nynohe n




paHa CHTOCT, IIpH 4EMY Ce CMaTpa Ja y leHOM HacTaHKY yJIory UMajy nopemehaju MOTHIHTETA
Kelylla U BHCLepanHa MpeoceT/bUBOCT (8).

1.1.2. UcTopujaT nenTHYHe yIKYcHe dosectn

[MenTuana ynkycHa DONECT MMa 3HAYAjHY YIOTY ¥ HCTOPH]H METUITHHE, KAKO KA0 Y4eCT
Y3pOK MOpPOHIMTETa, TAKO M KAO Y3POK BENHKHX MOMaKa y racTpoeHTeponoruju. Jeman on
HajpaHj X ONKca YIKYcHe OonecTd motude U3 4. BeKa Ipe HOBE €pe M YKJIEecaH je Ha cTyoy
Acknenujesor xpama y Enumaypy, rie je onncana pana Xupyplka HHTEpPBEHIIHja Ha YIKYCY
xenyna. ITopen Tora, npBH HEIBOCMHCIIEH I0KA3 MENTHYHOT YJIKYCa ITOTHYE M3 ayTOINCHjE
mymuje w3 aumHactHje Xan (167. roguna m.m.e.), KOI Koje je yrBphen mnepdopucamm
HPCTTHIIOPHYHH YIKYC ¢a MOCISIMYHHM aKyTHHM ISPHTOHHTHCOM , IITO jJACHO MOKa3yjc Ja 0Ba
OonecT HHMje HCKJbYYHBO caspemenH ¢enomen (9). McTopwjckH nocMarpaHo, HeNnTHYHA
yiakycHa OonecT je Ouma perka mpe 19. Beka, anu je meHa [peBaleHla 3HA4ajHO Hopacia
n3mehy 1850. 1 1900. rogune, nocthxyhn BpxyHal y koxoprama palienum kpajem 19. Beka.
Oaj nopacT NoKJI0IHO ce ca yHanpehemeM CaHUTapHHUX YCIIOBA U XMTHjeHE, IITO j& H3MEHUIIO
eMHAeMHONOTHjy HH(pekuuje H. pylori, IpUMapHOT €THOJNOLIKOT areHca NEeNTHYHE YIKYCHe
Gonectn. Omnoxeno ctuname H. pylori nA(EKLNje y NIETUILCTBRY, yeae] 1000 bIIaHIX YCI0Ba
’KUBOTA, J0BEIIO j& 10 Pa3Boja TeXHX 0ONHKa racTpUTHCa H NoBehaHOT pH3UKa O CTBapama
yAKyca y ofpacioM 100y, HapOUHTO YIKyca NBaHAeCTONaNadyHOr npeBa. Hakmamuu man
HpEeBAJICHLE NEeNTUYHE YAKYCHE OOJIECTH TOKOM HPETX0HOI BEKa [AapaIelat j€ Ca CMabeheM
crone H. pylori undexnuje, nrro ogpaxasa cranHa nobo/blnamka MeEpa jaBHOT 3/paB/ba M
KHMBOTHOT cTanapaa (2, 9, 10). Kpaj 19. u nouerak 20. Bexa oOenexuiu cy emuIeMHUjCKH
KapakTep HNENTHYHE YIKYCHE OONECTH, ca M3paKeHHM e(eKTHMa KOjH 3aBHCE Of TOIMHE
pohema: HajBehn pu3mk 3a ynkyc kenyia 3abenesxkeH je xogocoba pohennx oko 1885. ronnne,
JIOK ce HajBehy pU3HMK 32 YIKYC ABAHAECTOMANAYHOT [PEBA jaBiba KOJI KoXopTH pohenux 10-30
roguna kacuuje. OBa enmujeMuja He MOKE ce Y MOTHYHOCTH 00jacHUTH HeKbYduBo H. pylori
nagexnujom. Cmatpa ce ga cy ¢akTopu NonyT nmylelka U Moryhe mojaBe BUPYICHTHHjHX
cojeBa H. pylori Takohe nonpuHenH, anu HHjeJaH NojeIHHAYHH (pakTop He oDjalmbaBa youeHe
Tpengose (11). Meauimucka nuTeparypa Takohe Oenexu na je HeylKycHa [JUCIIeIICHja
Ipeno3HaTa Kao 3acedan eHTHTeT joll y 18. BeKy, 0K je 3HauajHHjH IopacT X0 CIHTaNH3anuja
300r ymKyca »Kenyla ¥ ABaHaecTONANa4yHor 1jpeBa 3adenexkeH Tek kpajeM 19. U noueTkom 20.
Beka (12).

PasymeBame naTo()U3HONOTHje MENTHYHE YIKYCHe OONECTH pasBHjalo ce BEKOBUMA.
Panu pamoBu Ounm cy ycpeacpelheHn Ha Tydeme KemyJadyHe KHUCENWHE, IPH HeMy je Jyro
JOMHHHpana Makcuma ,,0e3 KHCelMHe - HeMa yIkyca“, koja je oONHKOBala Teparyjcke
npucryne TokoM Beher gena 20. Bexa. Xupypllke MHTEpBEHIIH]e, K0 IITO Cy racTpEeKTOMHja 1
BArOTOMMja, OMIIe CY OCHOBHM BHJI JlgYerma Mpe pasBoja eMKacHUX (PapMaKOJIOUIKHX
cpenctasa. Otkpuhe H. pylori Tokom 1980-ux roguHa JOHENO je PEBONYIH]Y Y OBOM MOJbY,
MOMEPHBIIM [ApaguIMy ca MyKe CYIpPECHje KHCEIHMHE Ka I[MJbaHOj epaluKaldjH OCHOBHE
nHdekuyje, mro je Mapmwany u Bopeny moneno HobenoBy narpamy 3a memununy (9, 13).
Pa3Boj Tepanuje 3a epamuxauujy H. pylori, "HXMOHTOpa MPOTOHCKE IMYMINE M aHTArOHHUCTA
XHUCTaMHHCKHX PELeNTOpa y Apyroj nonosuuu 20. Beka J0BEO j€ [0 IPaMaTHYHOT CMameHa
MHOUACHLNj¢ TICNTHYHE YIKYCHC OONCCTH, KCHHX KOMIUIMKAlMja M XOCMHTAIH3alHja
MOBe3aHHX ca 0BoM Oonemhy, moceOHO y 3eM/baMa ca BHCOKHM IpHxoaama. Mnak, nentuina
yAKycHa DOJECT M Jasbe MpPeCcTaB/ba 3HayajaH y3pok MOpOHIUTETA Y 3eMJbaMa ca HHCKHUM H
CpeImuM MPUXOAUMa, TA¢ je npeBanenua H. pylori undexuuje 1 1ake BHCOKa (2).




1.1.3. EnuaeMno10THja nenTHYHe YIKYcHe DoJ1ecTH

[TenTuyna ynkycHa GonecT W Jajbe INpeACTaB/ba 3HA4ajaH TIOOANHH 3IpaBCTBEHH
U3a30B, MAaKO CE IbEHa ENUAEMMOJIOTHja IIOCIEeIBUX [eLEeHUja CYLITHHCKM W3MEHMIA.
Cappemena pacrojena O0JECTH Y CBETY OpakaBa KOMILIEKCHY MHTEPAKLH]y IPOMEHIbHBUX
¢hakTopa pU3HKa, JOCTYIHOCTH 3APABCTBEHE 3ALITUTE H IHPHX COLIMOAEMOrpad)cKHX KpeTama.
Jpyrum peunma, TepeT OONECTH JaHac je BUIE MOCHEAHIa riobamHux aeMorpadckux u
€KOHOMCKHX Ipolieca Hero OHONOMIKHX MPOMEHa caMOoT NaTOIOLIKOT EHTHUTETa.

Ha rnobannom HuBoy, ancomytan Opoj obonemnx oJ MEeNTHYHE YIKycHe OoNecTH je
nopacTao, npe cBera 300r pacra cBeTCKe NONYNAaLHje H NpoyikKemha KUBOTHOT BeKa: ca
npubnuxuo 6.4 Munnona cay4dajesa 1990. rognne Ha npexo 8 mumnona 2019. rogune. Unak,
YOPKOC OBOM TNOpacTy ¥y AalCoNXYTHHM OpojeBHMa, CTapoCHO CTaHAApAH30BaHHX CTOIA
npeBajeHIe Oenesxe 3Ha4ajan naf, ca 143.4 na 99 4 obonenux na 100000 cTaHOBHHKA Y HCTOM
nepuonay. OBaj TpeH[I OJpakaBa HaNpeJaK y MPEBEHLH|H, paHO] AHjarH OCTHIH H JeUely, a
HApOUHTO ¥ 3eMJbaMa ca BUCOKMM NpuMamuMa (2, 14, 15). Cnuune npomeHe youapajy ce H y
norneay MopTalnnTeTa n 6poja roJuHa *KHBOTa NpUIaro)eHHUX HHBATHIUTETY (eHIN. disability-
adjusted life years, DALY's), xoju cy TOKOM NocHebe TPH JCLIEHH]€ CMalbeHH 3a TIPUOITHIKHO
60% (14, 15). BaxHo je HarmacuUTH Aa Ce OBaj Maj CTAPOCHO CTaHAApAM30BAHMX CTOIA
perucTpyje y CBUM CTapoOCHHM Tpynama, YKJbydyjyvhu u cTrapujy momymanujy, y Kojoj
ancolyTHHU Opoj coydajeBa pacTe, aly NpeBaneHNaonajaa. Hajeume crone u gasme ce Genexe y
JyxKHO] A3djH, perHoHMMa ca BHCOKMM mpuxoanma y CeBepHO] AMEpPHIH M IIEHTPAITHO]
nojcaxapckoj Agpunu (Crnuka 1) (16).
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Cuanka 1. [nobansa qpuerpudyuuja nenrHy He YIKYcHe 00JieCTH (Ipey3eTo U KopurosaHo npema: Xie X et
al. BMC Gastroenterol 2022; 22(1):38).

M3paxkeHe perHoHaTHe pa3lMKe OCTajy jeaHa O HajBKHHjHX OAIHKA caBpeMeHe
enMMIEMHOIIOTH] e TTeNTHYHe YIKycHe Donectu. JyxkHa Azuja v 3amaaHa moacaxapeka Adprka
PENOBHO PETHCTPYjy HAjBHILE CTAPOCHO CTaHIApAM3OBAHE CTOIE, NMPH HeMy jyxkHa Asuja
noctuke 156,6 ma 100000 cranosauka y 2019. romunn (14, 15). Ha auBoy nojeauHavnux
npxaea, Kupubatn nMa HajBUIIM HAllMOHATHH HIBO NpeBanenue, Behn ox 330 wa 100000 (14).
CynpoTHO ToMe, PETHOHH ca BUCOKHM NPHXOIMMa, Kao 1o cy 3anaaHa Espona n Cesepna
AMepuka, Oeneke IpacTHYaH Najg M NPEBAICHIIC B MOPTAINTETA, ITO CE JHPEKTHO MOBE3YjC




ca 00JbMM CAaHUTAPHUM YCIIOBMMA, IIMPOKOM IPHMEHOM HHXHOHTOPA IPOTOHCKE MyMIIE ( €HTIL
proton pump inhibitors, PPIs) n epuxacuum ctpaTerujama epagukanuje H. pylori (2, 14, 15).

COLMOEKOHOMCKH ~ CTAaTyc [PEACTaB/bd  jeJaH O  K/bYYHHX JETEPMUHAHTH
eNUIEMHOIIOTHjE TIENTHYHE YIKycHe OonectH. 3emMibe ca HUCKHM M HWKUM CPEIHHM
BpEIHOCTHMa conuoaemMorpadckor wHaekca MMajy Hajehn Teper Gonectn, ca mosehanom
npepanen1oM, MoptanuteToM 1 DALY (2, 15). Y oBuM pernoHHMMa, OTpaHHYeHa JOCTYIHOCT
3paBCTBEHE 3aLUTHTE, BHCOKa pacnpocTpamenocT H. pylori nadexuuje n nosehana ynorpeba
NSAIDs nonpuHOoce NEp3HCTEHTHO BUCOKO] MHIMASHIIM]U M Y4ECTATMM KOMIUTHKa#jama (2,
14, 15). Ilpesanenua H. pylori, TnaBHOT eTHOIOLIKOT (haKTOpa MENTHYHE YIKYCHe OonecTH,
npatcha je oBuM Tpenmoeuma: goctuxke 79% y Adpunn, 63% y Jlatunckoj AMepuim u Ha
Kapubuma, 55% y Asuju, nox je y Cjenumenum AMepunuxum JpkaBama npouemeHa Ha 9-20%
(2, 17). Haxo camo oko 10% uHpHUHpaHUX pa3BHje YIKYC, HH(EKIH]ja ocTaje JOMHHAHTAH
nokpetad OONECTH y cpelHHaMa ca oTpaHH4eHHM pecypcuma (17). [lonne u crapocHe pasnike
Takohe cy m3paxkeHe. Y BehMHH persona MymKapIH HMAajy BHIIE CTOIE INpeBalieHIe,
HHIMJEHIEe U MOPTATHTETA y odHOCcY HakeHe (14, 18,19).VY 3emsbama ca HHCKHM IPUMAaIMa,
oaHOC 00ONENUX MyIIKapala W jkeHa Moke gocthu w no 13:1, y3 noMuHanmjy ymkyca
JIBAHAECTONAJa4YHOr 1[pPeBa, JOK BHCOKOpa3BHjeHE 3eMJbE NOCTENLUX MAeleHHja Oenexe
U3jeIHAYABaAE MOJIHE pacloene H MOCTENeHH OMaK Ka Behoj yuecTaloCcTH yIKyca Kewlyna
(14, 20). Menujana y3pacTa IpH NocTaBbalby AMjarHose Takohe ce nosehana rmobanno, mrro
carjiefjaBa mHpe geMorpafcke npoMeHe 1 MoauduKanyjy npoguna pakropa pusuka (16, 20).
Kommnmkanuje kao mro cy kpeapeme # nepdopannjau ake NpeacTaBbajy 3Ha4dajaH y3pok
MOPOHIUTETa M MOPTATHTETA, Ca TOMHIIBAM WHITHIeHIIaMa KpBapema n3mely 19,5 u 57,0 na
100.000 cranoBuuka, u nepdopanuje oa 3,8 xo 14,0 ma 100.000 (2). Oe KoMIIMKaLHjE
Hajuenmhe ce jaBsbajy y PerHOHMMA Ca OTPAHHMYEHHM MPUCTYIIOM 3IPaBCTBEHO] 3alITHUTH H
BHCOKHM onTepehemeM (akTopuMma pH3HKa.

Kana je peu o CpOuju, npema noganuma CBeTcke 3ApaBCTBCHE OpraHu3anyje (CHrI.
World Health Organization, WHO) 3a 2023. roguny, y Ha1oj 3eMJbH ¢y peructposana 3052
CMpTHA HCX0Ja ycie[ DolecTH AUNeCTHBHOT CHCTEMA, 01 KOjHX ce 359 nmpunucyje NenTH4HO|
yakycHoj Oonectd. OBM HojalM ykasyjy JAa, Hako je rnodanHH TepeT 00JeCcTH y onajamy,
NeNTHYHA YIKycHa OONecT M Jasbe MpeAcTaB/ba 3HA4ajaH jaBHO3IPABCTBEHH NpodieM H y
HAIIMOHATHOM KOHTEKCTY (21). PeTpocnexTHBHaA cTyAHja Koja je obyxsaTuna nepuon 1987-
2006. roanHe, a y OKBUPY Koje je aHamu3upano 58.515 eHJ0CKONICKUX Nperaeaa H3BeIeHHX Y
Kimnanukom nentpy CpOuje, npykunaa je JONaTHH YBHJA Y HAILlHOHAIHE EMHIEMHOJIOIIKE
TeHJeHIUje. Pe3ynTaTn cy nokasanH 3Ha4ajaH naj y4ecTaJoCcTH YIKYca JBAHAECTOIATa4HOr
npesa y nepuory 1997-2006. rogune, mro ce MpeBacXOJHO Belyje ca yBohemeM pyTHHCKE
JujarHocTHke M eUKacHMX NpoTokona 3a epamukauujy H. pylori nndexuunje. Mako cy
MYIIKapiy y 00a ncnuTHRaHa neproa deinhe obonesany, y kacHUjeM nepruoay 3abenexeHa je
penatueHo Beha ydecramoct ynkycHe OomecTm Kkoja JkeHa, nmo ynyhyje Ha mocTteneHy
TpaHcopMalKjy eMHICMHONOWKOr npodHia, ¥ CKIaly ca MMPHM TTI00alHHM KpeTambHMa
(22).

V memmuM mocMaTpaHo, caBpeMeHa rio0aiHa emMIeMHONIOTHja MEeNTHYHE YIKYCHE
OonecTn oOeneKeHA je MajOM CTApOCHO CTAHJAPIM30BAHMX CTOMA, Y3 IApase/HH MOpacT
anconyTHOT Opoja obonenux, mwro je mocieauna aeMorpadcekux mpomena. McroBpemeno u
JlaJbe M0CTOje 3HaUYdjHe perHoOHAIHE, COHOSKOHOMCKE, ITOJIHE H CTApPOCHE Pa3IHKe, IPH UeMy
HajBehH TepeT OoOnecTH HOCE 3eMJb€ Ca HHCKHM W HIDKHM CpPEIBHM BPEAHOCTHMA
conuoaeMorpafckor HHEKca .




1.1.4. ETno;1oruja u (pakTOpH pH3HKA

Jlga ocHoBHa eTHoNomKA (akTopa y pa3sBojy NEeNTHYHE YIKycHe OONeCTH jecy
nndexuuja bakrepujom H. pylori, ynorpeba NSAIDs 1 konsymanuja ankoxona, y3 3Hadajan,
MaJia Matby, JOMPUHOC Pa3lIMYUTHX Er30reHnX U enjorennx unnunana (Tabena 1).

1.1.4.1. Hnepexyuja H. pylori

H. pylori je cnupanna, nokpeTHa, rpaM-HeraTHBHA OakTepHja Koja HMa (parene H Koja
jé aganTHpaHa 3a KHBOT y CIY3HHIHM xenyna. OHa ce IITHTH Of KUcele cpeJUHe Tako ILITO
Iy4qd aMOHHjak 1 OHKapOOHaTe IocpeICTBOM aKTHBHOCTH €H3MMa ypease, YiMe HeyTpaluile
okonuu pH, cMaibyje BUCKO3HOCT cly3H H oMoIyhaBa nakine kpeTame Kpo3 MyKO3HH cloj (23,
24). Undexuuja y3poKyje XpOHMUHHM TacTpHTHC, HapylmlaBa HHTerpuTeT Mehyhemnjcrux
crnojHuLa U nokpehe TokamHM HHGIAMALHjCKH OATOBOP.
Tun racrputica koju HacTaje yenea unexuuje H. pylori yrude Ha nokanusanujy yukyca:

- AHTpamHH racTpHUTHC, YIPYXKeH je ca moBehanoM cekperujoM KemyaadHe KuceanHe,
urro nosehasa pUsHK 0O/ pa3Boja YIKyca JBAHASCTONANAYHOT 1[PEBA.

- [ManractpuTic, Koju obyxBaTa TEMOKYITHY TMOBPIMHY CIY3HHIIE JKEIyla, MpH d4eMy
HacTaje CMarbeHa CEKPELH]ja KeMyIauHe KUCETHHE U MOTOIHH YCIIoBe 3a GopMHpamke
yhkyca xenmyna (2, 25).

[lopen yrunaja Ha cekpelln]j y xenyaaune kucenune, H. pylori peMeTH perynaTopHe MeXaHH3Me
XOMeOoCTa3e CIOy3HHLe »Kelylla H JBaHaecTONaladHOr IpeBa, ocnabibyje oabpambene
MeXaHHM3Me CIy3HHIIe ¥ noBehaBa MOII0KHOCT yalepanyjama (2, 17).

Hudexnrja oBoM OakTepHjoM cMaTpa Ceé HajBaKHHjHM peBep3HOHIHHM (axTopom
pH3HKa 3a pa3Boj MENTHYHE YIKycHe OonecTu. tbena rmobanHa pacnpocTpameHOCT 3Ha4aj HO
BapHpa, YCIOB/bEHA j& COLNMOSKOHOMCKHM NpHUIHKaMa, CAHMTApHHM YCIOBHMa H HauHHOM
xkuBoTa. HajBeha ydectamoct Genmexku ce kon ocoba Koje ¢y y JETHICTBY JKHUBENe Y
npeHace/beHHM JoMahHHCTBHMA MM CY MMale OrpaHHYeH MPUCTYN XMTHjeHCKH HCIIPaBHOj
Bomu. [Iponemyje ce na npubmixkuo 10% nnduuupannx ocoba pa3sHije NENTHYHH YIKYC, JOK
jé pu3NK KoJ HeMH(HULIMpPAaHMUX cBera oko 1%, INTO jacHO ykasyje Ha KJbY4HY YIOTY OBE
Oaktepuje y matorenesu 6onectu (2,17, 26).

1.1.4.2. Ynompeoa NSAIDs

Ynorpeda NSAIDs, ykmpyayjyhn aneruiacanuiuiIny KACelnHHy, IpeAcTarba jelaH 0/
HajBaXHHjUX (JaKTOpa pH3HKA 33 NEeNTHUHY YAKYCHY OonecT. OBH JTeKOBH HHXHOHPA]y eH3UM
HuKIooKcureHasy-1 (eHrn. cyclooxygenase-1, COX-1) u THMe cMamyjy CHHTE3Y
NpOCTarIaHAnHA, KOjU CY KJbYUHH 32 OpKaBame 3alITHTHE (PYHKIHje CIY3HHIIE XKenyla H
JIBaHaecTONala4Hor Ipesa. HenocTarak mpocTariaHInHa pesylTyje CMambemeM CeKpelHje
ciy3u U OukapOoHara, cnad/bemeM penapaiyje enuTena 1 y3poKyje CMameHH NPOTOK KPBH,
IITO YKYIHO TOoBehaBa MOJIOXKHOCT 3a HacTaHak ynmiepanuja (27). Ilopen oBor MexaHH3Ma,
NSAIDs umajy 1 AMpeKTHO UHTOTOKCHYHO JejcTBO Ha enmuTenHe hemuje. OHu Hapylasajy
¢oconmunuanu cnoj henujcke mMemOpane M HapylaBajy OKcHAaTHBHY (ocdopumanujy y
MHUTOXOHJApHjaMa, Y3pokyjyhu Ha Taj mauun nopemehaj henujcke emepruje, nosehame
nponycTpuBocTH henuja nomrreheme cnysuune (2, 28). KombuHaiuja oBuX MeXaHH3aMa YHHH
CIIY3HHILY K€yl 1 ABaHACCTOMNAIA4YHOT LIPEBA H3Y3ETHO OCETIHLHBOM Ha XKETyJauHy KHCEIUHY
Y NICTICHH, YMME CC CTBApajy YCJIOBH 3a pa3Boj yaKyca.

Ennpemuonomke cryamje mokasyjy Aa ynoTpeba noschaBa pH3HK O HENTHYHE
yIKycHe OolecTH NpHOIMkHO 4eTHpH nyTa. OcuM nosehama nHuuaennuje, NSAIDs 3naqajo
ysehaBajy pH3HK 01 KOMIITHKALM]a Kao IITO CY racTPOHHTECTHHAIIHO KpBapemne, nepdoparuja
H ONCTPYKIHja MHIIOPYCa, KOje HOCe BHCOKY CTONMY MOpOHIMTETa H MOPTAIUTETa. YIKYCH
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n3aszBanu xopumhemem NSAIDs gecTo nokasyjy cnabuji oAroBop Ha cTaHJapaHE Tepanujcke
HPOTOKOJIE H MOTY OMTH pe3uCTeHTHH]H Ha Jiederhe Y nopelemny ca ynkycuMa apyre eTHoNOrdje
(29,30). HomaTHy 3a6pHHYTOCT H3a3UBAjy pe3yITaTH HeJaBHO cripoBeaeHe cTymje y Mramju,
K0jaje nokasana ia je puine oz 20% ucnuTaHuKa HeJJOBOJbHO MH(OPMHUCAHO O MOTEHIIH] aIHUM
HexkerbeHnM epektuma Tepamije NSAIDs, ykmsydyjyhn v pu3nk o pa3Boja NeNTHHHOT yIIKyca

(31).

1.1.4.3. Konzymauuja ankoxona

[IpexomepHa KoH3yMalMja amkoXola NpeAcTaRba 3HadajaH (aKTOp pH3HKa 3a
HacTaHaK MeNTH4He YIKYCHe OONecTH M pa3Boja KOMILIHKAIHMja, HAPOYUTO KpBapema H
nepdopauuje (32, 33). Ctyauje mokazyjy ga yHoc Bumle of 42 ankoxonna muha Hege/bHO
noeehaBa pH3UK OJ YIKYCHOT KpBapelha 3a OKO YeTHPH IIyTa y OAHOCY Ha ocode Kkoje yHoce
Mmame of jemuor nuha nHegessHo (34). Ankoxon Jenyje yAeporeHo Kpo3 BHIIE MeXaHH3aMa:
JupekTHO omrehyje ciysHHULY JKelyna, Hapylasa og0pamGeHy OapHjepy cay3HHLE H I10jadaBa
JIENoBamhe JKemyladHe KHcellnHe, 9MMe CE CTBapajy MOroIHH YCIIOBH 3a pa3Boj yakyca (32,33).
Ilopen caMor eTHI-aIKOXO0Nd U APYTH CacTOojIH alnKOXONHHX miha nMajy edekar Ha CeKpeLu]y
KelylavHe KHCceTHHe Kao U cnabibeme oabpambennx moryhnocTn cnysuuie xenyta (32, 35).
Osaj koMOMHOBaHU ediekaT gomaTHO moropmasa ourmeheme cmysHune sxemyna u nmosehasa
BepoBaTHOhY HacTaHKa M KOMILIMKALHja TIeNTHYHE YIKyCHe 0OIeCTH.

1.1.4.4. Houonamcku ynkycu

Mamu Jeo MENTHYHUX YAKYca jaBibace y oacycTBY H. pylori undexuuje umm ynotpebe
NSAIDs u o3Ha4aBa ce kao MIMONATCKa yIkycHa OonecT. CMaTpa ce Ja OBU YIKYCH HacTajy
yciaen ApYrHX, joll yBeK HefoBOJbHO AedHHHcaHUX Mopemehaja y MexaHH3MHMa ojadpane
CIY3HHLIE UM Perylaluju Iydemna xelyladne kucenune (2, 36). [logauu cryauje cuposenene
y Kopeju nokasanu cy na je 22,1% ucnurannka MMaio HIHONATCKY NENTHUYHY YIKYcHY OonecTt
(37), a ciM4Ha y4ecTaNxocT OBOT eHTHTETa J00HMjeHa je U Y HCTPOKUBABUMA PEATH30BAHHM Y
dpannyckoj u [lakucrany (38, 39). Ynkycu xoju Hucy noseszanu ca H. pylori nadexuunjom
HUTH ca ynotpebom NSAIDs uemhe ce jarbajy KoA cTapHjHX HalujeHaTa KOju UMajy 6pojHe
xomopbuauTere, oTNOpHHUjU cy HaTepany]y PPIs, Te Hoce Behu pusuk o1 kpBapemsa, peluIuBa
1 YKYITHOT MOpTaluTeTa y nopehermsy ca KIacHYHOM MENTHIHOM yAKycHOoM Oomnelhy (40).

1.1.4.5. Pemku y3pounuuu

Haxo Behuny cnydajeBa nentuuHe ynkycHe 6onecTn y3pokyjy H. pylori nundexuuja n
ynorpeba NSAIDs, noctoju au3 pehux, anmy KTMHAYKA 3HAYAjHUX eTHOJIOIIKAX (hakTopa. Mehy
MH()EKTHRHUM Y3pOYHHIIHMA H3/IBajajy ce TOjeMHH BHPYCH, Ka0 IITO CY XepPrec CHMILIEKS
BUpyc (eHI. herpes simplex virus, HSV) n nutomeranosupyc (enrn. cytomegalovirus, CMV),
kao u Oaktepuja H. heilmannii. Y peTkuMm ciydajeBuMa, yikycHa omrehema Mory HacTaTH
yenen cnenuuuHuX MHGEKja, Kao mro cy Ty0epkynosa, cudummc unu Mykopmukosa (40).
On nexoBa KOjH MOTY H3a3BaTH MIIH IIOTOPLIATH YIKYC, HApouuTO ¥ KoMOuHanuju ca NSAIDs,
u3aBajajy ce  Oucdocdonatn, AOKCHUMKIMH,  KIONHAOTPENl,  KOPTHKOCTECPOHIH,
CIIHPOHOIAKTOH, MHKO(EHOTAT MOQETHN, KaIHjyM-XJIOpHA, Kao H  pa3xIH4IHTH
XeMHOTepalHjCKi pexHUMH, YKbydyjyhn wHmyHoTepanujcke arence (41-47). [lopemehaju
npaheHH XHIEPCEKPEIIHjOM JKeNy1adHe KHCeNHHe, Kao IIT0 ¢y TaCTPHHOM y OKBHPY Zollinger-
Ellison cuHapoMa H CHCTEMCKA MacTOIMTO3a, Takohe MOTy J0BecTH 10 (opMHpama yikyca
(48, 49). Xupypiike HHTepBeHIHje, HAPOIHUTO racTPOHHTECTHHAIIHE PEKOHCTPYKIIHje Kao 1T
je noctracTpuuHH Oajnac, Mory OuTH npahene nojaeom nenTuyHUX ynkyca (50). Ilopen Tora,
YAKyCH MOTY HacTaTH M Kao Iocieauna 3padema (51), ka0 U y OKBHpPY HH(HITPaTHBHUX
GonectH, ykbyayjyhu capkouaosy, amunongosy 1 Kponoy 6onect (40). [Tocebny KIMHHUKY
KaTeropujy NpeacTaBbajy YIKYCH KOjH ce jaBibajy KO HalijeHaTa ca TeIKHM XPOHHYHHM
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ofosbemMa UM akyTHUM JUC@YHKIIHjaMa BUe oprana. OBH YIKyCH Cy H4eCTH y jeJUHHIIaMa
MHTEH3MBHE HeTe U y cTalkHMMa Kao INTO Cy Lupo3a jeTpe, OybpeixHa MHCY(UIIUjeHLH]ja U
XPOHHYHA ONCTPYKTHBHA OonecT niuyha (52-55).

H. pylori
NSAIDs
AJIKOXO0JI

HWnuonaTtcku ynk
Petku y3podHHIH

e Hndexunje
- HSV
- CMV
- H. heilmannii
- Tybepkynoza
- Cudunuc
- MykopMHKo03a

e JlexoBn
- buccochonarn
- JIOKCUITHKITHH
- Knonupgorpen
- Kopruxocrepouau
- CnupoHONaKTOH
- Mukodenonat moderun
- Kannjym-xmopun

Ta6esa 1. ETnostomkn y3poununy nentnyHe yaKycHe 6oiecTn.

XunepceKpeTopHa CTamba
- Zollinger-Ellison cnnapom
- CacTeMcKa MacTOLIMTO3a

3paueme
- Pagnorepanuja

HUunduarpatusue Goaectn
- Kponoga Gonecr
- AMHNIOHA03a
- Capronnosa

JeIHHHIIA HHTeH3NBHE Here

YiKycH moBe3aHH ca XPOHHYHHM
000/belBHMA

- XemuoTepanuja

- Umynotepanuja

- llupo3sa jetpe

- Xponuuna 6yOpexcHa cmabocT

- XpoHHUHA ONCTPYKTHBHA
Oonect myha

e Xupypuke HHTe pBeHIHje
- [NocTracTprunn dajmac

1.1.4.6. @axmopu pusuxa

Pa3Boj nentHuHe ynkycHe D0NECTH y 3HAYAjHO] MEPH 3aBHCH O pa3aIHYHTHX (akTopa
mTo je noTepheHo OpojHUM KIHHHYKHM H eIHASM HONOMIKHM cTyAHjama. Mehy HajBaHHjUM
(hakTOpHMa pH3HKa H3ABajajy ce cinefehn: Nymeme nurapera, KOH3yMalHja alkoxXola, CTpec,
COLHOCKOHOMCKH  ()akTOpH, TreHeTHKa, ymoTpeba [CHXOAKTHBHHX CYNCTaHIH U
KOPTHKOCTEPOH A, INaJoBake, HeJocTaTak CHa U (PH3HYKE aKTHBHOCTH Ka0 M MHOTH APYTH
Mame BaXKHH (akTopH pu3Hka (2, 17).

[Iymeme murapeTa npeacTasiba jeJaH of HajaocneaHHje NoTBpheHNX GakTopa pH3HKa
3a HAcTaHaK MeNTH4YHE YIKycHe OoNecTH, pa3Boj KOMIIMKaLUja U MopTamuteT (56).
IlpeBanenua ynxycHe OoJlecTH KOJ cafalbuX M OMBIIMX Mylada je NpUOIHIKHO JBOCTPYKO
Beha y nopehemy ca ocobama koje HMKama Hucy nyumue (57) A0k je nymeme Bulle of 15
HMrapeTa THEBHO IOBE3aHO Ca BHINE HEr0 TPOCTpPyko moBehameM pH3MKa 3a HacTaHAK
nepdopauuje yakyca y ogHocy Ha Hemymade (34). Ha Monexyackom HHBOy, nyliembe
nHxubupa cekpennjy bukapboHaTa 1 moAcTH4e NoBehano myuemse emyJauHe KUCEIHHE, IITO
pemeTH onbOpambeHe MexaHH3Me CITy3HHIIE H CTBapa IIOroIHE YCIIOBe 3a yueporenesy (58).




XpoHHYHH TICHXOJIOLIKH CTpec MoBes3aH je ca nosehanom yuecTanomhy menTHYHe
yakycne Oonectd. OBH QakTopu Jenyjy MyreM HEYPOeHAOKPHHHX MeXaHH3aMa KOjH
noeehapajy cexpemmjy kucenMHe W HapyliaBajy pereHepanujy cuysuunme (17, 32). YV
MNPOCHEKTHRBHO] CTYIMjH CIPOBEJEHO] ¥ JAHCKO] MOMynanuju yTBpHEHO je Aa TICHXONONIKH
crpec nosehaBa yyecTanocT HojaBe NENTHYHOL yIKyca HeBesaHo 3a ynotpeOy NSAIDs nmm
nocrojame H. pylori wadexnuje. [lenom ce oBaj edexaT Moke 00jaCHHTH MOHAMAmEM
PH3HYHHM MO 31paB/be Koje j& y3pokoBaHo cTpecoM (59). YdecTanocT MenTHYHHX yIKyca
pacTe TOKOM NMPHPOIHHX KaTacTpoda H ApymrBeHux kpusa. Hakon pasopaor semmoTpeca y
Janany 2011. romuHe mopacia je ydecTalnocT YIKyca KojH HHCY moBesanu ca H. Pylori
nadexnujoM HUTH ca NSAIDs, mrmo ykasyje ma caM NCHXONOWIKH CTPeC MOMKE H3a3BaTH
nenTHuHu yakyc (60). Ocum cTpeca, pasnu4uTH OOMUIM TNcHXoNoUKor ontepchema,
YEBYIyjYhH AyroTpajHy AenpecHjy M HoTpedy 3a CTPYYHOM ICHXOJOLIKOM TMOAPUIKOM CY
noBe3aHH ca BehoM IpeBaeHIIoM NenTH4YHe ynKycHe bonectu (61).

ConnoexonoMckH GakTOpH UIpajy 3HaUajHY YIOTY y ofpeluBaby pH3HKa 3a HACTaHaK
HEeNTHYHOT YIKyca: BHIIE CTONE HENTHYHOT YIKyca yo4aBajy ce y CpeqHHaMa ca HHKHM
conHoaeMorpad)cKiM HHAEKCOM, Te CY HCTOBpeMeHO NpHUcyTHH Beha ydecTanmocT H. pylori
HUH(EKLHje U OTpaHHueH NMPUCTYN 3ApaBcTBeHOj 3amruTH (18). Ocobe Koje KUBE ¥ TaKBUM
ycnoBuMa uemhe MMajy He3ApaBe KUBOTHE HABHUKE, K0 IOTO CY NPEKOMEPHO KOH3YMHpPAILE
aIKOXONa U Myllele, OaB/bere (PU3MUKH 3aXTeBHHM NOCIOBMMA W KMBOT Y CpelHHaMa ca
crabujum xurujeHckum cranjapaumMa. [lopen tora, cBakogHeBHO UX ontepehyjy cTpax of
ryduTKa rocia, HeaJleKBaTHAa MCXpaHa U decTa ynoTtpeda nekosa npotuB Oonosa. JKusor y
6pojuuM, mpeHacebeHIM goMahMHCTBUMA HogaTHO ToBehaBa MCHXOJOIMIKM CTpEC, ITO CBE
3ajeano nonpuHocH BeheM pusuKy oa pa3soja menTHYKOr yiukyca (62).

I'enercku daxropu came H. pylori nosehasajy pusHuk ol HacTaHKa IENTHYHOT YIKYyca,
noceGHO KO cojeBa KOjH HOCE BUPYIEHTHE BapHjaHTe I'eHe Kao IUTo ¢y cagA (eHTI. cytotoxin-
associated gene A), vacA (enrn. vacuolating cytotoxin A gene), babA (enurn. blood group
antigen-binding adhesin gene), oipA (eurn. outer inflammatory protein A gene) u dupA (eHrmu
duodenal ulcer-promoting gene A). 'enercku nonumopdusmu gomahuna, ykbyayjyhu
BapHjaHTe reHa 3a (axTop HeKposze Tymopa anda (eHrn. tumor necrosis factor alpha, TNF-a),
HHTepHeYKUH-6 (eHrn. interleukin 6, 1L-6), IL-1B, IL-8, IL-10, PSCA (eurn. prostate stem cell
antigen) u CYP2CI19 (enrn. cytochrome P450 family 2 subfamily C member 19), yTuuy Ha
jaunny uH(IAManHjcKOr OATOBOPA H HHIMBHAYAIHY MOJI0KHOCT HACTAHKY MNENTHYHOT
yakyca (63). Ocum HaBeaeHor, HyaTa (0) kpBHa rpyna H NojeIMHH (PeHOTUIIOBH KpBHE TpyIe
Lewis moBe3aHH cy ca moBehaHuM pH3MKOM 3a pa3Boj NENTHYHOT ynkyca (64, 65).

Kopumheme gpora kao mro cy KOKauH, Kpek M MeTaMgeTaMHH MoXe JOBEeCTH 0
U3paXKEHe BA3OKOHCTPUKLMjE, UCXEMHje CIy3HMLE M JUPEKTHOr olrehema TKUBA, LITO
noeehara pusmk ox macranka yakyca w nepdopanuje (57, 20). Hcrorpemena npumena
koprukocteponaa ca NSAIDs nomatno nmorehasa pu3MK o yIKyca, mTO je moceGHO 3HAYAjHO
KO/ XOCTIMTaNM30BaHUX TallMjeHaTa U OHKUX ca koMopbuanteruma (17, 57). Iorumen ynoc
COIM T0jadaBa Iyuerbe KeTyladyHe KHCeIHHE, 0K IPOIy:KEeHH TIePHOIH 10CTa MOTY H3a3BaTH
10jadano dyuere KHCENHHE Y Mpa3sHOM MKelylly, YHMe Ce CTBapajy YCIOBH 3a yNLepOTeHesy
(20). Henosossas caH 1 ceeHTApPHH HA4MH KHBOTA MOBE3aHH CY ca 0c1a0JbeHHM NpolecHMa
3apacTama CIy3HHIE JKelylla i ABaHaecToNanayHor upeBa U BehoM oceTsbuBoIINy Ha Pa3Boj
yakyca (56). [Topen Tora, IpHCYCTBO ONCTPYKTHBHE allHeje y CHY IPEN03HaTo je Kao He3aBHCaH
(dakTop pH3HKa 3a II0jaBy KpBapema H3 yikyca (66).




1.1.5. IIaToreHesa nenTH4He yJKYcHe B0oJiecTH

IlenTuyna ynkycHa OollecT HacTaje Kao MoOclegMIla HapylleHe paBHOTEXke H3Mel)y
arpecMBHHX ()aKTOpa, [Pe CBEra XJIOPOBOJAOHMYHE KMCEIMHE W MelncuHa H ofdpamOeHHX
MeXaHM3ama CIIy3HHLE Kellyla 1 JsaHaecTonanadsor upesa (Ciuka 2). Yikyc ce passuja Tek
OHJa Kaja arpecHBHH (akTOpH mpeBasully KamanuTeT 3aMTUTHHX CHCTEMa, INTO Y3POKYje
ourrehese M Hekposy emutena (2, 17). Cxparame 0Be IMHAMHYKE PaBHOTEIKE NPEACTABIBA
OCHOBY 3a pa3syMeBame IaTOreHe3e, KIMHHYKHX (J)EHOTHIIOBA U CaBPEMEHHMX TEparHjCcKHX
cTpaTeruja.
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e Yy oy « Mykyc 1 6ukap6oHaTH
Kenynauy Y 9 . npo-rox KpBU
Ilyonetym R—— » [lpocTarnaHanHu
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Cuanka 2. [laroresesa nenru4He yixkycHe doJjectn (npeysero u xopurosano npema: Serafim C et al.
Molecules 2020; 25(22):5431).

1.1.5.1. ¥Yinoza »ceayoaune Kucenune

Cekpennja xenylauHe KHCENHHE NpPeAcCTaB/ba NPELH3HO PETyNHCcaH (DH3HONOLIKH
Ipolec KOjH ce oJIBHja y apujeTanuuM henrjaMa cMELITEHUM Y CITY3HULH (hyHIyca H KOpIyca
xkemyna (67, 68). OcHoBHH e()eKTOPCKM MeXaHM3aM YHHH BOJOHHK/KalHjyM aJeHO3HH
Tpudocdaraza (enrn. hydrogen/potassium adenosine triphosphatase, H/K'-ATP-aza) um
MO3HATa U Kao MPOTOHCKA MMyMIIa, EH3UM KOjH pa3Memyje HHTpalleIynapHe joHe BOJOHHKA ca
TyMEHCKHMM jOHHMa KaJijyMa, IITo NoKpehe u3TydnBame XI0pOBOOHNYHE KHCETTHHE Y TyMeH
xkemyna (67, 69). Osaj mpouec je HEONXoJaH 3a Bapeme MPOTEHHA, AalCOPIIHjY
MMKpOelieMeHaTa oyt reoxha, kanimjyma u satramuna B12, kao n 3a oabpany opranusmaof,
natorena (68, 70, 71). Perynanuja mydema KHMcelTMHE 3aCHHBa Ce Ha JENOBaky TPH IMaBHE
CTUMYNaTOPHE CHIHAJHE OCE: HEypalHEe KOMIIOHEHTE, XOPMOHCKE KOMIIOHEHTE M NlapakpHHE
xomnonente. Heypanna koMmoneHTa ocTBapyje YTHIAj Tako LITO ce€ MyTeM CTHMYyNaluje




BaryCHOT HepBa ocnobaha amneTUNXonuH, Koju [edyje AUPeKTHO Ha mNapujeranne hemuje
axTHBUpajyhu Myckapuncke M3 penenTope, alu 1 HHIMPEKTHO NOACTHIAKLeM helija CIIMYHIX
enTepoxpomaduny (eHri. enterochromaffin-like cells, ECLs) na ocnobahame xucramuna (67,
68, 70, 71). XopMoHCcKa KOMIIOHEHTA Jielyje TpeKko racTpuHa kojer nyde antpanne G henuje
Kao OATOBOP Ha IIPHCYCTBO XPaHe, BE3yje Ce 3a PELEnTOpe 3a XOMSIUCTOKHHUH THH 2 (SHTIL
cholecystokinin receptor type 2, CCK2) na ECLs hemmjama m ctumynmume ocrnobahame
xuctamuna. [lopen Tora, mupexkTHO akTHBHpa U napujeranne hemuje (68, 70-72). [apakpuna
KOMIIOHEHTa JeMyj € peKo xucTamMuna kojer ocnobahajy ECLs henuje nenyje Ha xuctaMHUHCKe
H2 penentope napujeranuux henmja, axtuBupajyhu agenunaT-umknasy u nosehasajyhu
KOHIICHTPALH] Y HHKJIMYHOT aJcHo3uH MoHodocdara (eHrn. cyclic adenosine monophosphate,
cAMP), unme ce mogcTuue yrpaluBame M aKTHBHOCT HPOTOHCKE MYMIE Y AalHKAIHOj
MeMOpanu (68, 70-73). Perymaumja uHxuOHIIMje cekpelHje XIOpPOBOIOHHYHE KHCENHHE
JOMHHAHTHO je TIocpeJoBaHa cOMATOCTaTHHOM, koju nyde D henmje y anTpyMy, kopmycy H
¢ynaycy. ComMaTocTaTHH MHXHOHpa JTyuelme TracTpHHA, cMamyje oclobahame XucTtaMHHA H
JUpeKTHO Jenyje Ha NapujeTanue hemdje, unMe BpII CHAKHY HETaTHBHY NOBPATHY CIpEry
(68,71, 72). JogaTHu MHXHOUTOPH YKIBYUY]y IIyKaroHy-cau4yal nentui-1 (eurn. glucagon-
like peptide-1, GLP-1) u xonenucroxkunut (68, 71). Hakon cTumynyca kao IITO je YHOC XpaHe,
Jonasu Ao (y3uje MHTpalenynapHuUX TyOymoBesukyma koju cagpxe H'/K'-ATP-azy ca
anukamHoM MeMmOpanoM napujetannux henuja. OBuM ce nosehaBa 6poj aKTUBHUX NIPOTOHCKHX
HNYMIIH Ha NOBpuMHH heluje 1 TUMe nojadaBa cekpenuja kucenune (67, 69). Koopaunucano
JIENI0BAlLE HEypaIHUX, XOPMOHCKMX M HapakpuHUX curhaina oOe30elyje na cexpeuuja
kucenune Oyne ycxnahema ca ¢usMonoumkuM noTpebaMa OpraHM3Ma, AOK 3alTHTHH
MEXaHM3MH Kao LITO Cy cOMaTOCTaTHH M cekpeldja OukapOoHaTa crnpedaBajy omreheme
cmysuune (67,70, 74).

Jlenennjama KIHHHYKA 3aNaKarba, 0JpKaHa eKCIIEPHMEHTATHHM J0Ka3UMa, 00IHKY]y
n06po MO3HATY MaKkCHUMY ,.Oe3 Kuceruwe - Hema yixyca', Koja MCTHYE LEHTpPAIHY YIOTY
XJIOPOBOJOHHYHE KHCENHHE Yy yaueporenesu. HMako je y caBpeMeHO] racTpOEHTEpPONOTHjH
HECIOPHO Ja Pa3Boj MeNTHYHe yAKycHe DOIECTH MoJApa3yMeBa CIOKEHO caJejcTBO OPOjHHX
dakTopa, o1 HapylieHe Oapujepe Cy3HHIIE H HHQIAMALIH]CKHX MeXaHH3aMa 0 CHCTeMCKHX
yTHIaja, KelylauyHa KHCENHHA OCTaje NPUMapHH H HEONXOJHH YCIOB 3a HACTaHAK H
NpoTpecHjy yIKycHe Je3Hje. YIpaBo 300T Tora caBpeMeHa (apMaxoTepanija H Ja/be IOYHBA
Ha HHXHOMIHjH Cekpelije XKelyladHe KHCENMHe: HHXHOUTOPH NMPOTOHCKE NMyMIIE U IpYrd
aHTHCEKPETOPHM JIEKOBH J0Ka3aHO MOCHENlyjy 3apacTaie, CcTaOMaM3alWjy yIkyca U
JYTOpoHHO cMamyjy BepoBaTHOhy penuausa (4, 75, 76).

Jegan of Haj3HaYajHHjUX €THONOIIKUX (pakTopa KOjU peMeTH XOMeocTasy ceKpeluje
Kenylaune kucelmmHe jecte H. pylori. Opa crmpanna, NokpeT/buBa OakTepuja Hace/basa
HOBPIIMHCKE CIIOjEBE CIY3HULIE JKElyla M IPEekUBIbaBa y KHCENOj CPEeIMHM 3axBasbyjyhu
ypeazu, Koja pasrpaji:0M ypeje cTBapa aMoHHjak M 6mxapbonaTt. OBM alkalHH TPOIYKTH
HEYTpaNHIly JOKaIHy KHCENOCT, CMarbyjy BUCKO3ZHOCT CITY3H U oMoryhaBajy bakTep uju maxury
neHeTpauljy W 3agpxkasame y enuteny (77, 78). [lopemehaju cekpenmje kucenmue y
nudexunju . pylori 3aBuce o 1HCTpHOYLHje racTPHTHCA. AHTPANHO JOMUHAHTHH FACTPHTHC
cMamyje CEKpeLHjy coMaTocTaTHHAa M KOMIEH3aTOPHY XHIEpracTpHHEMHjy, LITO INOTOM
nojadaBa CeKpelrjy XIOPOBOJIOHHYHE KHCENIHMHE M CaMHM THM MHobehaBa pH3HK 3a HacTaHAK
yaAKyca ABaHaecTonanaqnor ypesa. CynpoTHo ToMe, IaHTACTPATHC KOjH 3aXBaTa IPOKCHMAHH
neo sxenyna mnpahen je mporpecuBHoM aTpodujoM mnapujeTanHux henHja MU cMamkeHOM
IpPOIyKIHjOoM KHCENIHE, ITO ce Hajuemhe NoBe3yje ca popMUpameM ykyca xemyua (79, 80).
Ilopen oBUX [UpeKTHUX YTuuaja, H. pylori HapyllaBa KOOpPIMHALMjy TacTpAHA H
COMATOCTAaTHHA, KJbYYHUX HEYPOXOPMOHATHUX peTyIaTopa cekpeluje, uuMe ce 10AaTHO cinabe
MeXaHU3MH ogbpaHe coy3HuLe u nmoeehaBa maHca 3a HacTaHak ynuepanuja (81).
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Konsymanuja ankoxola nocefyje M3paxeH yNIeporeHH IMOTEHIHjal, AeNOM U MpeKo
edexata Ha perymanujy cekpeuuje skemylauHe kucemuHe. CTUMYNalujoM TacTpHHA H
noeehanor ocnobalama XxucTamMHHA y CHOY3HHMOU JKenmyua ankoxon mnosehaBa cekpenujy
xnopoBojonnune kucemnne (82, 83). NSAIDs, wako He cTHMynumly JUPEKTHO CEKpelHjy
KHCENHUHE, 3Ha49ajHO peMeTe (PU3HOIOMIKY paBHOTEXY M3Mely arpecMBHUX M ogOpambeHnX
¢akxtopa. Haxubumnujom COX-1 onu ymamyjy TIpOAYKIIHjy TpPOCTariaHIdHa ¥ CAMHM THM
JOBOJE 10 Maja 3alITHTHHX MeXaHH3aMa CIIy3HHIIE a caMHMM THM U Hobehama oceT/bHBOCTH
CIIY3HHIIE Ha Y eporeHo aejcTso kucemine (2, 17). Uako H. pylori, anxoxon n NSAIDs nemyjy
pPasNHYHTAM MEXaHM3MHMa, Y KpajibeM MCXOAy Hapylapajy (H3HOIOLIKY perynauujy
CeKpeltje KUCEAHHEe H KOMIPOMHTY]Y 3aLUTHTY CIy3HHIE, 4iMe OHTHO JONPHHOCE HACTAHKY
1 IIPOTPEeCH]H TIENTHYHE YIKYCHE DoNecTH.

1.1.5.2. Hopehemaj mexanuzama 00pane caysuuye yeeayua

Ciry3HHLA XKeJlyLa paciiolake CJIOKeHHM CHCTEMOM 010paHe Koju oMoryhasa sxeinyny
M JIBAHAAECTONAIAYHOM LPERY JIA [0JIHECY KOHTHHYMPAHO U3/IATahe BUCOKO KOHIEHTPHCAHO)
XJTOPOBOJIOHHYHO] KHCENTMHH, MENCHHY, K YIHHM COITM ¥ APYTHM JYMEHCKHUM HPHTAHCHMA.
Ogaj 3aIITHTHA CHCTEM OPraHH30BaH je y TpH (PYHKIHOHATHA HHBOA: MPESNUTEIHHA, EMTUTETHA
M CyOETHTENIHH, NMPH YEMY CBAKM OI BHX CHEHH(HYHO JONPHHOCH OYYyBamy HHTEIPHTETA
caysunue. [Ipeenntenna Gapujepa npeBacxXoJHO ¢ CACTOjH O TYCTOT ClI0ja Tella CauHbEHOT
OJ1 CITY3H KOjH Jyde MoBpIIHMHCKe MykosHe hennje. OBaj ¢unm on ciys3u aenyje kao pU3nHKa 1
XeMHjCKa 3allTHTa O KHCeIHHe H nencuHa. boraT je MynuHHMa 1 HenymeH OHkapOoHaTHMa
KOje ceKkpeTy]y enuTenHe henuje, unMe ce ycrnocTas/ba cTadbunan pH rpaaHjenT koju oapskasa
TOTOBO HEYTPaJIHy MHKPOCPEIHHY HA MOBPIIHHH SMHTENA, YIPKOC H3Pa3HTO KHCETIOM JIyMEHY
xenyna (2, 84-87). Cnoj cmysu cagpxu 1 pocdolunuie Koju ondHjajy pacTBOp/bHBE TOKCHHE
u orpannuaBajy gudysujy H* jona ka enuteny (87). Emurenna dapujepa rpahena je on
NOBPIIMHCKHMX eNUTeNHUX henHja noBesaHnx TecHUM MehyhemijckuM criojeBuMa (eHrn. tight
Jjunctions), KOju cIpedaBajy MOBpaTHY AM(Y3Hjy KHCEIMHE M MelCHHa y AyO/be ClojeBe
cmysuuie. OBe hemuje cekpeTyjy cays, OukapGoHaTe U HH3 HHTONPOTEKTHBHUX NENTHAA, Mely
KOjuMa cy moce0HO 3HauYajHH NeNTHAU U3 damunuje trefoil gakropa, Koju MoACTHUY Op3y
eNHUTeNHY PEeCTHTYLUjY U penmapanujy HakoH nospefae (85, 88, 89). IIpocrarnanaMuu uUMajy
KJbYYHY YIOIY ¥ CTHMY/IAUHMjH cekpeuuje ciiysu u OukapOoHara, OnpiKaBamby aJeKBaTHE
nepQy3uje cIy3HUIe U NoJAcTHIamy nponadepannje n obnore enutenanx hemnja (2, 85, 90).
JlomatHu MeaMjaTopH, Kao MO Cy a30T-OKCHI M BOJOHWK-CyNHI, Takohe mompuHOCE
perynauuju KpBoToka u uuronmpoTekuuju (89, 90). CyGenutenny onbpaHy HHHH TYCTO
pasrpaHaTa MHKpOBacKylTapHa Mpeka Koja cHa0meBa CIIy30KOKY KHCEOHHKOM H
HYTpHjeHTHMa, oaBoAn H* joHe koju mpokmmsajy y TKHBO M mpeHocH (akTope pacTa H
npocTarnanguHe BakHe 3a pereHepauujy u penapaijy (84, 85). Censopna uHeppaiyja,
yrmyayjyhu  Heyponentuae mnonyr CGRP  (enrn. calcitonin-gene related peptide) n
COMATOCTATHHA, JOJATHO MOAYNHINE oa0pamOeHe H penapaTHBHe npouece (89). Hapymasame
OHIO KOr 0] 0BHX 010paMOeHHX crojera nosehaa ce NPONYCT/EHBOCT, HAPYILIABA PECTHTYLIH]a
H Ka0 KpajiH HCXOJ, jaB/bajy ce ynlepaldje HaH kpsapewe (2, 84, 85, 90). Cnocodnoct
CIy3HHIe fAa Op30 OOHOBM MOBpIIMHCKA omTehema NyTeM PEeCTUTYLHjEe W eNUTEeNHe
npomdepantje NpeacTaBba CYIITHHCKH e1eMEHT lheHe oadpane (85, 88).

H. pylori KoMIIpOMHTYj€ 3alTUTHE MEXAHU3ME CITy3HHIe Ha BHIIE HUBOA. bakrepujciu
€H3MMH M NPOH3BOIH MeTaboNH3Ma CHMIXKABajy BUCKO3HOCT M CTAOMIIHOCT CIIY3HOT Tena,
pemMerehu mBeroBy cnocoOHOCT Ja 3aapxku Heyrpatad pH Ha nospumnuu enutena. Ilopen Tora,
H. pylori napyuasa HHTErpHTeT eHNMTEIHMX YBPCTHX CHOjHHLA, L0 Y3poKyje nosehany
HApaleNyIapHy IponycT/EHBOCT M omoryhaga jiyduby HeHeTpalujy KuceiauHe u nencuta (2,
17,91).
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NSAIDs genyjy mpeBacxogHo nuxuounujom ensuma COX-1, gooaehu ao 3nauajHOT
CMamemha CHHTe3e NpOoCTarijaHIuHa, KJbYYHUX MeaujaTopa 3alITHTE CIY3HUIE JKeyla.
['yOurkom npocrarianjMHa cMaimyje ce cekpeuuja cilysu ¥ OukapOOHaTa, Hapylasa ce
MHKPOIMPKYIIAIAjA CIY3HHIIE M YCIIOpaBa PereHepaluja enuTena, 1mro 3HaTHo nosehara
cknoHocT ka ymepanuju (2, 92, 93). Ocum oBMX WHIMpeKTHHX MexaHn3ama, NSAIDs
MCTIOJhaRajy H MPEKTHO IMTOTOKCHYHO [IEjCTRO HapyliapameM okcHaaTHBHE Gocdopunanmje
Y MUTOXOHApHjaMa YMMe HapyllaBajy eHeprercku Meralomuiam hemuja M mectabunnzyjy
¢dochonunuane memOpane, IITO CBE 3ajeIHO PE3yNTHpa NponajameM enuTenHux hemja u
M0jaBOM JIOKATHHX epo3uja (94).

AIKOXOTT Jeyje MHPCKTHHM JCCTPYKTHBHMM MeXaHu3MuMa. PacTtBopibusomthy
KOMIIOHGHATA CIIY3HOT CJI0ja y anKOXOIY OH PEAyKY) ¢ IETOBY I'YCTHHY M 3alUTHTHH KanaluTeT,
IoK JectadunmuzanujoM (oconunuane memOpane nopehaBa NPONYCT/EHBOCT €MHMTeNa H
HapymaBa hemujcky xomeoctasy. Kao mociemmia, emuTeN nocTaje H3M0KEH HHTEH3HBHOM
XHJPOIHTHIKOM H IPOTEONHTHIKOM JIejCTBY KHCEIIHHE H NIENCHHA, ITo oMoryhasa Op3 passoj
epo3Hja H HEKPOTHUHHX ne3Hja (95, 96).

1.1.5.3. Hmyncrku cucmem ciiysnuue yceiyua u undramanuja

Hmyncky cueTeM ciysHuIe Kelyla o0yxeaTa CIiellHjalM30BaHe HMYHCKE MEXaHH3ME
4{jaje ynora oa INTHTE CIIY3HUIY sKelyla o[ NaTOTeHHX MHKPOOpPTaHH3aMa, a 1a HCTOBPEM eHO
oflpiKe ToNepaHLHjy mpema Oe30macHUM aHTHTEHHMA, Kao LITO Cy KOMIIOHEHTE XpaHe H
KOMeHcanHa MHKpoOHoTa. OBaj MMYHCKH CHCTeM C€ 3HATHO pa3HKYje O CHCTEMCKe
HMYHOCTH H CacTOjH ce O] eleMeHara ypolieHe H cTedeHe ogbpane, ybydyjyhn enuTeIHe
henuje, pesuieHTHe (TKHMBHe) M perpyroBaHe hemHje HMYHCKOT cHcTeMa (HeyTpoduim,
makpodaru, genaputcke hemije, T w B numdouuTH), Ka0 U NPOAYKUHjy LHUTOKHHA H
uMyHornoOynuua (enrn. immunoglobulin, 1g), nocedno cexpetopuor IgA (97-100). Ypohenu
UMYHCKH OATOBOp Y JKelylly 3acHHBa ce Ha (U3MUKOj GapHjepH enHTenHOT cloja, NTydemy
CIY3W M aHTHMHMKPOOHHX METTHAA, Kao U Ha Op3uM, HecelM(GUIHIM OJrOBOPHUMA ypoheHHuX
UMyHCKMX hemja Ha mpofgop Mukpoopranuszama. CTedeHa MMYHOCT KapakTepHIIe Cce
perpyToBameM U akTHBaLWjoM MuMdonuTa, npu 4emy B mumdonuTn nponssoge IgA, xoju ce
TpaHCHOPTYje Kpo3 elUTeN M HeyTpalmulle NaToreHe, cpeyarajyhul LHXOBO NpHjamambe H
nnsazujy (101, 102). XKenynan ncroBpeMeHO cagpiKH OpraHH30BaHe TUM(OHUAHE CTPYKTYpEe H
pasacyre MUMyHCKe helMje Kkoje KOOpJAMHHIY HMYHCKM OJIOBOP M OIpPKaBajy IJOKaIHY
xomeocTazy (99, 103). Kibyyna ynora mMyHCKOT cHcTema CIY3HHIlE Kenyna je aa omoryhu
paBHOTEXKY H3Mehy edHKacHe 3alITHTe O ITETHHX MHKPOOpraHH3aMa, kao 1o je H. pylori,
1 n3beraBama nNpekoMepHe HH(IaMalKje HIX ayTOUMYyHCKOT oarosopa. Hapymasame osor
OCETJBHBOT DallaHCca MOJKE 32 HCXOJ HMATH Pa3nHYNTe O0NecTH CIy3HHLE Keyla, YKbydyjyhu
racTPHTHC, MENTHYHY yIkycHy OonlecT W kapumHoM 3xemyma (97, 98). HMmyHckH cHcTeM
CIY3HHLE OCTBapyje OBY ABOCTPYKY (YHKLH|Y NyTeM CTPOIO perynHcaHux hemHjckux H
MOJIEKYJICKHX MeXaHH3aMa Koju oMoTryhaeajy pasaHkoBame H3Melly naToreHHX H HeNaTOT@HHX
ctumynyca (99, 100).

Hudnamanuja npeacTapiba KJbY4HH NaTO(MH3HONIOLUIKH MEXaHH 3aM Y PA3BOjy MeNTHYHE
yIKycHe OonecTd, umajyhu OyanHy yiory: JAelyje Kao HHHIMjaTop owrTehema ciy3HH1le
JKellylla M Kao perymaTop mpoueca penapauuje. Hajuemhn eruonomku ¢akTop mnomyt
nndexuuje H. pylori, komymanuje ankoxona u ynorpeba NSAIDs, unaykyjy pasnmuuuTe, am
JemMMH4HO npeknanajyhe obnuke nH(pIaManujckor oAroBopa, KOju HapylaBajy HHTETPUTET
oabpamOeHNX MexaHH3aMa CIy3HHIEe U yop3aBajy HacTanak ynkyca (104-106). Hapymasame
MHTErpUTeTa CIY3HHULIE 3KeIyLa y3poKkyje ocinobahame Monekynckux o0pasala naTorena (eHriL
pathogen-associated molecular patterns, PAMPs) n monexynckux odpasaia omrreherma (eHTIL
damage-associated molecular patterns, DAMPs), koju 6p3o aktusupajy ypoheny umynoct
(107, 108). OBu curHanu nokpehy MHTeH3UBaH HH(IAMALIM]CKH IPOLEC Y CIIY3HHUIIM XKETYIa,
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KOjU ce OANMHKYje HarOMHJaBameM Heyrpoduia, Makpodara M pasnHIUTHX cybnomynamuja
numponura. IIpucycTBo oBux hemuja mpatu obGumHa MpogyKUWja NpoHH(pIAMALIM]jCKHAX
nuTokuHa, kao mro cy TNF-o, IL-1B n 1L-6, xao 1 xeMoKHHa KOjH JoJaTHO NpuBiade henuje
UMYHCKOT cucTema y nojapydje omrehema (104, 107-109). Axtusupamem NF-xB (enrm
nuclear factor kappa-light-chain-enhancer of activated B cells) curnannor nyra nosehara ce
eKCIpecHja IMMPOKOT CMEKTpa IIHTOKMHA ¥ aIXe3HMBHHX MOJIeKyna cTrapajyhiu Ha Taj Haunn
HH(IaMaHjcKy IeTIbY KOja oapixaBa 1 nponyomyje omrrehemse Tkusa (110, 111). [Tocneanyano
NPEKOMEPHO CTBApame PEaKTHBHUX BPCTa KHUCEOHHWKA, NOAATHO HapyllaBa CTPYKTYpY U
¢ynximjy enutennux hemmja (105, 106). ¥3 1o, undnamaunja Takohe akTHBHpa BHILE
nporpama henmmjcke cMpTH yKIBYUYjyhH amonTtosy, HeKpo3y, ayrodarujy u ¢eponTosy, UImo y
KOHAYHHUIH Y3POKYje CTPYKTYPHY Ae3MHTErpalujy ciy3nule u popmupame yiakyca (106, 112,
113). Ilopex wmacHuHHX HH(IAMalLMjCKUX MyTeBa, cBe Beha naxma moceehyje ce ynosu
nH(namasoma y naroreHesH ynkycHe Oonectu. Ilosehana excrnpecuja komnonentn NLRP3
(eurn. NLR family pyrin domain containing 3) undaama3zoMa Kao ¥ nojadano ocnobdahame
mBeroBHX edexTopckux uuToknna IL-1p u IL-18 y3 akTHBanujy NHpONTO3€E, JOBOIH CE Y BE3Y
ca HaCTAaHKOM TNIEeNTHYHOT ynkyca (111, 114).

1.1.6. Knuanuka camka

[TenTHuna ynkycHa OoJeCT MpeaCTaB/ba XeTeporeH KIMHHYKHY eHTHTET KOojH o0yxBaTa
LMPOK CHEKTap KIMHUYKHX MaHudecrauuja, o MNOTIYHO aCMMITOMATCKUX CIydajesBa [0
TEUIKUX W TOTEHIMjaTHO KUBOTHO yrpoxkasajyhux kommnmkanuja (Crnuka 3). Behuna
obonennx Hema u3paxene Terooe. Iponemyje ce na ce wak j0 ase TpehrHe yIkyca 0TKpHje
caydajHo, Hajuelnhe NMPUIMKOM €HIOCKOMCKOT MPerieaa Koj! ¢e CIPOBOIH H3 CACBHM IPYyror
pasnora (115). AcuMnITOMaTCKH YAKYCH MOTY OMTH KIMHHYKH MOAMYKIH, jep C€ TalyjeHTH
4eCTO jaBbajy TEK Kaja HacTaHy KOMIUIMKAIMje Kao MTO j& TaCTPOMHTECTHHAIHO KPBAapEhe
(116). IToceGuo je Baxkno uctahu ma crapuja KHUBOTHA 100, aKTHBHO MYIICHE H IOja3HOCT
noschaBajy pHU3HK O pa3Boja aCHMITOMATCKHX YIKyca, Ia C¢ NMAlHjCHTH ca HABCICHHM
(dakTopuMma pusrka 4yelhe IpBH NYT jaB/bajy JieKapy TeK HAKOH Mojase koMInukaimja (117).

Kana cy cumMnToMu npucyTHH, JOMHHaAHTHa Teroda je 0on y emUracTpHjymy, Koju ce
jaBma koA oko 81% cumnTomarckux nanujenara (118). Osaj 6on ce najuemhe ommcyje kKao
ourrap, neukajyhi HiaH xysbajyhd, a 4ecTo je yapyXKeH ca JUCIeNTHUYHUM Terodama Kao Iro
cy ocehaj HagUMama, HENArOJHOCT Y TOPHEM Jeny alJoMeHa, paHa CHTOCT H IOBpeMeHa
TN0jaBa ropylLmMIe UIN PperyprHTalyje xKerygaune kucenune. Hohuu 6om, xoju Oyau nanujenta
13 cHa, 3abenexeH je y oko 41% cimydajeBa u objaunsaBa ce HUPKaAHjalHEM BapHjaLijaMa y
nyuemy okemygauHe kucenuue (2, 17, 119). Kog mauujenarta ca ynkycoM dxemyla 0ol y
enuracTpujymy ce Hajuemhe jaBsba HemocpeJHO HAKOH OOpOKa, IITO ce Be3yje 3a BUCLEpalIHy
CEH3HTH3AIM]y H HAPYIIEHY racTpojyojeHainy motopuky (116). Hacynpor tome, koj ynkyca
JIBAHAECTOTATIAYHOT 1[peRa 00N ce THITHYHO jaB/ha Map caTH HAKOH 00poKa, y3 4ecTy Mojary
nohuor domna (2, 17).
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Cauka 3. KJIMHHYKH CHIEKTAap 1 KOMILIMKALHje HeNTHYHE YIKycHe DojlecTu.

1.1.7. Komnankanuje

Komnnukandje nenTHuHe YIKycHe OONESCTH Tpe[CcTaB/bajy Haj3HavYajHHjH H3BOP
MOpOHIUTETA U MOPTAINTETA IOBE3aHOT ca OBUM 00o/bemeM. Hajuemhe ce jaBibajy TpH Tellke
KIHHAYKE MaHH(ecTaluje: racCTPOMHTECTHHAIIHO KpBapeme, nepdopaiyja u ONCTpyKlHja
M371a3HOT Jefa Kenyla (Muaopu4Hor kanana) (Cnuka 4).

1.1.7.1. FacmpounmecmunaIno Kpeapese

Kpeapeme mnpencraba Hajuemhy KOMIIMKALH]Y ITENTHYKOT YIKYycAa H YHHH
npuoOIHKHO 73% CBHX XOCTIHTANH3allHja NOBC3aHHX ¢4 KOMITHKOBAHOM YIKyCHOM Oomemhy
(17). OBa xoMIIHKaLKja HOCH 3HAYajaH PH3UK O MOPOHAMTETA H CMPTHOCTH, HOCEOHO KO
CTapHjUX MauujeHaTa U ocoba ca komopOuaurernmMa. Knmunuuka npeseHTauuja kpsapeher
yAKyca Bapupa, alnH Hajuemhn CHMIOTOMH YK/bY4Yjy: MeneHy (LipHO, KATPaHACTY CTOIHLY),
xemaremMesy (HoBpaharbe KpBU HIIH ,,Tanora kade'), aHeMHjy H MalaKcalocT, XeMOAHHAMCKY
HecTaOMIHOCT y TELIKHUM CITydajeBUMa (TaXukapauja, XMIoTeH3Hja, ok) (2, 17, 120). Penquaus
KpBapema IpecTaRba 0301/bal KIMHIYKHA U3a30B. Hajeehn pusuk o moHOBHOr KpBapema
MMajy NalrjeHTH KoJ Koj X Hije cipoBedeHa epagukauuja H. pylori. JlokasaHo je fa ycnemma
emumuHanuja H. pylori gpaMaTH4HO cMalsyje CTOIY HOHOBHOT YILEpHCAma M PeLUiHBa
KpBApeiba, YUME CE 3Ha4ajHO M000JbIIABA AYTOPOYHH KIMHIYKY ucxon (121).

1.1.7.2. Heppopanuja

Ilepdopanuja ce AujarHOCTHKYje Ko oko 9% mnauujeHaTa ca KOMILTMKOBAaHOM
yAKycHOM QOonemhy W mpeacTasiba HajuemhH pasnor 3a YPreHTHO XMpYpUIKO Jedeme (17).
Haxo je nepdopanuja peha ox kpeapema (ogHoc IpHONHKHO 1:6 Y KOPHCT KpBapema), oHa
HOCH M3pasHTO BHCOK PH3HK cMpTHOT Hcxoqa. [Ipouemyje ce ma 37-40% cMpTHHX Hcxoaa
MOBE3aHHX ca YIKYCHOM Ooneuhy moTHYe yIpaBo oJ nep(OpHpaHHX yIKyca. YHecTalocT
CMPTHOCTH je NpuOMKHO NeT nyra Beha nero ko kpBapehux ynkyca (17,20, 120). Knunuuka
ciuka nepdopansje je paMaTHUHA M KapaKTEpHILE je: HarIH, H3Y3eTHO WHTEH3HBaH 007 y
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cTomaky (,,001 kao ybox HoxeM™), Op3H pa3Boj MePHTOHMTHCA Ca PUTHAUTETOM TPOYIIHOT
3M]a, CUCTeMCKa TOKCHYHOCT M Moryhu cenruuku ok (120). V3pok nepdopauuje je Hajuemhe
AKYTHO [IPOJMpALe YIKyca KPO3 CBE CIIOjeBe 3U/a JKelyla M JBaHAECTONANa4yHOT LPEBa, LITO
33 Kpajiby pesyiTaT MMa U3lUBabe cajpikaja y NepuToHeyM U Op3M HACTaHAK XEeMHjCKOT, a
notoM u DakTepujckor neputonnTuca (20, 120).

1.1.7.3. Oncmpyxuuja usnasnoz dena xeeayua

OncTpykuuja U371a3HOT Jela Xkelyla Kao [oceauna cTeHo3e Nuiopyca, Koja HacTaje
yenel XpOHHYHOT OXMLKA, (uOpoze MIM eAeMa H3a3BaHUX JYTOTPAjHUM YILEPO3HUM
IpollecoM, JaHac je mocTana peJaTHBHO peTKa 3axBabyjyhu edukacHoM dapMaKoIOMKOM
neuemy (122). YdecTanocT oBe KOMIIIHKAIHje Ipoliebyje ce Ha oko 3% cllyuajeBa MenTHYHE
yakycHe OomecT ca koMmmmukanujaMa (17). TUIMUHH CHMNIITOMM YKBY4Yjy: paHy CHTOCT,
MY4YHHMHY M ydecTano nospahame, ryburak TenecHe mace, nopemehaje enexrponnra. ¥ Texnm
CITy4ajeBMMA, TMAIUjEHTH MOTY Pa3BUTH TEIIIKY HYTPUTHBHY Ae(UIN]EHIIHN]Y M IEXUIPaTaIujy,
IITO 3aXT€Ba XOCTIMTAIHHU TpeTMmaH (2, 123, 124).

Crenoza
miIopyca

Heppopaunja
VAKYCA KeJayia

Kpsapeme n3
Kpeapeme u3 yakyca YAKyca eJayna

ABAHACCTONAIAYMHOI HpeBa

Cauka 4. HiycTparuBHH NPHKA3 KOMIUIHKALHja NEeNTHY HE YIKYycHe GoJiecT.

1.1.8. Aujarnosa

JlujarHosa menTHYHE YIKYCHE OONECTH 3aCHMBA CE MPE CBEra Ha KIHHHYKOj CIHIH 1
€HI0CKOICKOM Hperieay ropiher TMIeCTHBHOT TPaKTa, KOji IPeacTasiba 3MaTHH CTaHaapa 3a
noTepay mujarHose. EsodaroracTpomyogenockonuja omoryhasa AHPEKTHY BH3YATH3ALH]Y
yAKyca, NpOLEeHY ILeroBe IOKANM3allHje M BENHYHHE, Ka0 W y3uMame OHomcHja paad
UCKJBYIHBAKa MATHTHHTETa U HokazuBama H. pylori undexuuje. Jlonyncke IHjarHOCTHIKES
MEeTOJe KOpHCTE ¢ Y UHBY oapehupama eTHONOTHje, NPoleHe KOMIUIHKALH|a B TIaHHPaEa
aJCKBATHOT TEPANHjCKOT IPHCTYIA.
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1.1.8.1. Knunuuxa npouena

JlujarHoCcTHYKH MPUCTYN NENTUYHO] VIKYCHOj OONIECTH 3acCHMBA Ce€ Ha MHTErpamuju
KIMHAYKE NpoleHe, CTpaTH(MKANMjH PU3HKA U PALMOHANHO] NPUMEHH €HJOCKONCKHX H
HEeHHBAa3MBHUX JWjarHOCTHYKUX MeTofa. V3bop cTpaTeruje ycloB/beH je XHBOTHOM 100H
NalMjeHTa, ClIeKTPpoM CHMIITOMA, IpHCYCTBOM (hakTopa pU3HKAa M KIMHHUYKOM CYMILOM Ha
KOMIIMKauuje. JIMjarHOCTHYKH NpOLEC 3al0YWE-E JeTa/bHOM AHAMHE30M M LIMIbAHUM
(pM3MKAITHUM [PErNesoM KOjU MMajy 3a LW/b IPOLEHY THUIHYHUX CUMITOMA, KO LITO CY:
em30ANYaH, Hemyncupajyhn enuractpuunn 6on koju ce He nMpH, nojaga doma y HohHUM
caTima 1 0071 Koju ce yOnaskaBa HIIM II0TOpIIaBa HAKOH YHOCA XpaHe, 3aBHCHO 01 IOKanH3aluje
yakyca (119). [Totpebno je Tparaty 3a anapMaHTHHM CHMIITOMIMa, Mely Koje criagajy mojaga
MeJIeHE HIIH XeMaTeMmese, aHeMH]ja, OTexaHo IyTaie, Heo0jalmbuB IryOMTaKk TelecHe Mace,
Hep3UCTEeHTHO NoBpahame, Kao U MOCTojalke Nannabunne abagoMuHanie Mace. OBH CHMITTOMH
yKasyjy Ha MOTYhHOCT KOMIUIHKOBaHe DOECTH MIH IOTEHLHjalHe MATUTHUTETE H 3aXTeBajy
XHTHY W WHBa3HBHY AujarHocTuky (119, 125). Mnak, knMHHHYKe KapakTepHCTHKE HeMajy
JOBOJbHY CEH3HTHBHOCT HH cTIeTH()HYHOCT Ja OH IOY3JaHo pasrpaHHYHIIe TeNTHYHH YIKYC 01
(yHKLHOHAHE JHCIENCcHje UM IPYyrHX 000/bemba Topimber racTPOMHTECTHHANHOT TPAKTa.
Crora ce aujarHosa NenTHYHE yIKycHe OONECTH HE MOXKe MOCTABUTH HCKJbYYHBO HA OCHOBY
kanHuuke ciuke (119). 3a ocobe mnale o 60 roguna, koje HeMajy alapMaHTHE CHMIITOME,
aKkTyellHe CMEepHHIIE MPernopydyjy HEHMHBAa3HBHY CTPATETHjy ,,TECTHpPAj U JIe4u" yCMepeHy Ha
oTKpuBame MHpekuuje H. pylori. 3a nokazuBamke aKTHBHE MH(EKLHje KOPUCTE ce& TECTOBU
BHCOKE [MjarHOCTHYKE TA4YHOCTH: ypea-W3IUCAjHH TeCT M NMPHUCYCTBO aHTHIEHA Y CTOJHLH.
OBe meToJe MMajy BHCOKY CEH3MTHBHOCT M CHeLU()MUHOCT 33 aKTMBHY MH(EKLU]jY, 10K ce
CEPOJIOLIKY TECTOBM BUILE HE HPENOPYYYjY jep He pasiMKyjy axkTUBHY 0J npehaime
MH(EKNHje, Te HUCY KOPUCHH HM Y TPOIEHH YcnemmocTw epagukanuje (17, 124, 126).
Ykonuko ce yrBpau npucyctso H. pylori, 3anounme ce epaaukannoHa Tepanuja (17).

1.1.8.2. Ezogpazozacmpodyodenocrkonuja

Enjockonuja ropmer racTpoOHHTECTHHAIHOT TPaKTa (e30()aroracTpo yoAeHOCKOIH]a)
OpeicTaB/ba 3MaTHH CTAaHAApI Yy MOCTaRbamy IHjarHose, jep omoryhaBa: IHPEKTHY
BURyenm3auujy ynkyca (Cnuka 5), ysumame OuomcHja 3a OokasuBame H. pylori, nmpoueny
CyMIbeé Ha KapLHHOM, HAPOYMTO KOJ yNKyca skemyua (2, 26, 119). Engockomnuja nokasyje
M3Yy3eTHO BACOKY AWjarHOCTHUKY BPeJHOCT, ca oceT/buBolhy o1 oko 92% u cnenuduunomhy
o1 100%, wro je uMHM 3HAYAJHO NPELU3HMjOM Y OJHOCY Ha PajMONIOLIKH Ipernej ca
JBOCTPYKHM KOHTpacToMm (Oapujym), 4Hja je OceT/bMBOCT 3HATHO HHKa (oko 54%), a
cnenugnunoct npubnmkna, oko 91% (17). Enmockormmja je neomxogna y cnegehum
cUTyallMjaMa: maiujeHT cTapuju on 60 TogMHa ca JUCTIENCH|OM, TalHjeHTH OUIo Koje no6u
ca aJapMaHTHHM CHMIITOMHMA, TIep3HCTEHTHH CHMITOMH YIPKOC CIPOBENeH0] HEMHBA3HBHO]
Tepanuju (2, 17, 119). TokoM npouegype npenopydyje ce ysuMame BHIIE OHOICHja W3
cIy3HHLe kelyna (y3 u3beraBarbe Ha yAKyca) pagH NOy3ZaHOT oTkpuBamwa H. pylori kao u
OHOINCHja HBH1A CBAKOT KeIyIauHOr yIKyca pajJH HCK/byuemba MaTuruureta. Hakon Tepanuje,
KOJ[ CBHX MAaI{jeHaTa ca YIKYCOM JKellylia Ipernopydyje ce KOHTPONHa eHJ0CKOINH]a, jep ce Yy
oko 2% ciyuajeBa y YIKycy MOKe HanasHTH KapiuHoM (2, 17).

Kon mnenujaTpujcke nomynaudje, yiTpasBYK TIacTPOMHTECTHHAIHOT TpakTa ca
KOHTPAacTHUM CpeacTBOM (eHTN. contrast-enhanced ultrasound, CEUS) mokasyje BHCOK
npoleHaT MoAyJapama ca Hala3oM Ha esodaroracTpoayodeHOCKONHjH (oko 95%), wro ra
yuHH obehaBajyhoM, HeHMHBa3MBHOM METOAOM 3a MHHIOMjalHy TpOLEHY, HaKo
esoharoracTpoayoJeHOCKONMja oOcTaje 3MaTHH craugapn (127). YarpasByk skedyna ca
OpaTHMM KOHTPAacTHHUM CpPeICcTBOM (eHTIL oral contrast ultrasonography, OCUS) Takohe je
N0KA3a0 BEIMKK NPOLEHAT Ta4HOCTH Y OTKpUBaiby U npahemwy OeHMrHHX yikyca, Oe3 TaHO
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NO3MTHBHUX Halasa y nopelemy ca racTpoCKONHjoM, LITO YKasyje Ha LeroBy HOTEeHLHjalTHy
KOpPHUCT KOJ MalKjeHaTa KojJ KOjuX eHI0cKonHuja Hije Moryha (128).

‘ Cauka 5. YIKYC #Kellyua youeH Ha e30daroracTpoIyo e HoC KONHju.

1.1.8.3. lujaznocmura KOMRIUKOGAHUX YAKYCA

Kon xoMnnmkoBaHHX KJIMHHYKHX NPE3CHTALNja, HAPOYHTO KaJa MOCTOjH CyMIba Ha
nepdopalrjy yakyca, KOMIjyTepuzosana ToMorpaduja (enrn. computed tomography , CT)
abnomena mpeactaBba MeTox H3bopa. CT mMa HM3y3eTHO BHCOKY CEH3HTHBHOCT, Koja y
NOjeUHHM CTYIHjaMa JOCTHKe H A0 98%, uHMe peMalilyje cBe ApyTe AOCTYIHE PaJHONOLIKE
momanuTere. OBa MeToma omoryhasa NOY3IaHO OTKpHBame CIOOOJHOT Basayxa Yy
HNepUTOHEeATHO] IyIJbH, IPeun3Ho opel)iBamke ToKanu3aluje H BelHIuHe nepdopauuje, kao
M UCKJbYYHBake JPYTHX y3poka akyTHor abmomena. Tunuuynn CT Halmas KojH ykasyjy Ha
nepdopanujy yakyca o0yxsaTajy IpHCYCTBO €KCTpaTyMEHCKOT raca, (pokamuu AedekT y 3y
JKeylla MM JBaHAeCTONaNadyHor IpeBa, 3aae0sbame 3ua 1 MacHy HH(UNTpauHnjy (eHr. fat
stranding) y npeJeny skenyla 1 ABaHaecTonanausor upesa (20, 120, 129).

Haxo crangapana penarenorpaduja (ycpaBHH CHUMaK FPyJHOT Kollla MM abJoMeHa)
MOJKE OTKPUTH [IHEYMOIEPUTOHEYM, HEHA CEH3HTHBHOCT j€ 3HA4ajHO HWXKA, Y IPOCEKY OKO
75%. Iopex Tora, peHAreHCKH CHUMAK HE MOXKE [10Y3/1dHO OJPeANTH ETHOIOIHU]Y HIIH TauHy
JoKanu3aiKjy nepopaiinje, Wro OrpaHHYaBa HeroBy JIMjarHOCTHYKY BPEIHOCT Y XUTHHM
ctamuma (20, 120).

Vnarpa3syunn nperien abmoMeHa UMa OrpaHHYEHY YIOTY Y JMjaTHOCTHLH HENTHYHE
yAkycHe OonecTH Kon oapaciux. Pyrnacku ynrpasByk abaoMeHa je Mambe OCETJBHB, Y BEIHKO]
MCPH 3aBHCH OJf HCKYCTBAa ONEpaTepa M TCLIKO BH3YAIH3YjC CIIY3HHIY SKCIyla H
JIBaHaecTONala4Hor 1pesa 300r uHTepdepeHurje Bazayxa. Hako ynTpasByk y NHOjeIHHHM
CIydajeBUMa MOJKe PerHCTPOBATH CJIODOJAH BasgyX y NEePHTOHEANHO] AYIJbH, HAPOYHTO Y
XHTHHM CHTYallHjaMa Kao TAKO3BAHH YATPa3ByK IOpes KpeBeTa DonecHHKaA (@HIIL. point of care
ultrasound, POCUS), oH ce jou yBek He cMaTpa MOy3JAaHUM HHCTPYMEHTOM 3a NpPHUMapHY
nujartosy nepgopaTHBHHX ynuepauuja (120).

17




JlaGopaTopujcke aHamu3e (MapaMeTpH 3amabera, eNeKTPOIMTH, XeMOTIoOHH) H
JojaTHe AHjarHOCTHYKE METOAE KOPHCTE Ce 3a IPOLEHY XeMOIAMHAMCKe CTabUIHOCTH U
KOMIIJIKAIIMja, HAPOUUTO Y aKyTHUM, JKHBOTHO yrpoxasajyhim ctamuma (33).

1.1.9. Jleueme

Jleuewe nmenTHuHe ynkycHe OormecTH oOyxBaTa BHIE TEPANHjCKAX KOMIOHEHTH H
npumarohaBa ce €THONOTHjH 000/bEma, NMPHCYCTBY KOMIUIMKAIMja ¥ WHIABHIYUTHHM
¢axTopuma pusuka. OCHOBHM TEpalmMjcKM IMJbEBH CY: IOCTH3ambe 3apacTama YIKYca,
ennMmuHanuja nHdekuuje H. pylori (ako je mpucyTHa), cOpedaBame pelHINBa O0NeCcTH H
aJeKkBaTHO 30pHmaBamke KoMIUIMKauuja (2, 17, 119).

1.1.9.1. Cynpecuja ayueiva Kucenune u 3apacmarse yiKycd

PPIs mely kojuma ce Hajuemhe npuMemyjy OMenpasoll, eCOMENpasol, TaHToNpasol,
JaHconpason v palenpason TpejcTarbajy OCHOBY (PAPMAaKOJIONIKOT JIeYema TenTHYHE
yakycne Oomect. OBM NEKOBH JeNyjy CHaXKHOM W JYTOTPAjHOM CYHIPECH]OM ITyHera
KemynauHe kucenune myrem Onokame H'/K'-ATP-aze y mapujerannum hennjama, uume ce
CTBapajy ONTHMAIHHU YCIIOBH 3a 3apacTame ynkyca (130). OpakBa muxuOHIIMja KHCENHHE
CMamyje ITeTHO IEjCTBO XJIOPOBOJOHHYHE KHCEIMHE M NEICHHA Ha CIY3HHLY JKeTyla,
noAcTUuyhu peenuTenu3auujy U o0HaBIbamke MHTErpuTeTa cuysuune (2, 17). 3axsamyjyhu
CBOjOj BHCOKO] eduxacHocTH, PPls cy roToBo y mOTHyHOCTH NOTHCHYIM aHTaroHucte H2
pelLenTopa W aHajore IpocTarnaHauHa, jep obe3del)yjy 3HavajHO Behe cToIe €HIOCKOICKH
noTtepheHor 3apacTama ynkyca H Opxy pe3oaylHjy cuiMOToMa. KIMHHUKe cTyIHje A0CIeaHO
nokasyjy cynepuopHoct PPIs y meuemy yakyca skenyla M JBaHAECTONAIauHOr IIpeBa y
nopehewy ca H2 anraronucte. PPls umajy H Kby4HY YIOTY ¥ €paJHKallHOHUM peXUMHUMa H.
pylori, jep mnosehame pH xenymaunor caapxaja 3HauajHo MNoOOJEIIABA [IETOBAH:E
AHTUMHKPOOHHX IEKOBA M YKYIIHY CTONY YclellHe epagukanuje (2, 17, 119). Koa nanujenara
KOju 3axTeBajy ayrorpajuy Tepanujy NSAIDs, PPls cy eduxacuum u y mpumapHoj U Y
CeKYHJApHOj TpPEeBeHIHjH YyAKyca HWHAYKOBaHHX mpuMeHoM NSAIDs U FHXOBHX
kommmkauuja (2, 119, 131). PPIs numajy moceban 3Hauaj y akyTHoM 30pHumaBamy KpBapehnx
yAKyca, e IPAMEHAa BUCOKMX WHTPABEHCKHUX MIHM OpPAIHHX 1033 HAKOH E€HJ0CKOIICKE
MHTEPBEHIM]E 3HAYAJHO CMakbyje PU3MK OJI PElHMBA KpBapewa W 1000JbIIaBa YKYHHH
kmanaky uexo (85). Haxo ce PPls cmatpajy 6e36e 1M nekoBMMa, IPENopyydyje ce npuMeHa
HajHKe edukacHe goze y wmo kpahem HeomxomHom Tpajamy, Oymyhn ma ce myrorpajna
ynorpeba nosesyje ca dmaruM nopacToM pH3HKa 01 oapelleHHX Hexe/beHHX eekaTa Kao WTO
Cy upeBHE HMH(EKLH]je, IPeNoMH KocTHjy U nopemehaju dynkuuje Oydpera. Mnak, ykynHu
aTCOTYTHH PH3HK OCTaje HHM3aK, a KIMHHYKEe KOPHCTH Y JCUeHY YIKyca H INPEeBEHIHJH
KOMIUTHKAIIH]a 3Ha4ajHO HaAMAIly]y NOTeHIHjaTHe HeraTHBHE e(peKTe Kaja ce IEeKOBH KOPHCTe
y aJleKBaTHHM HHAMKauujama (85, 132, 133).

H2-antaronncty (paHUTHIKH, paMOTHANHH) Aenyjy HHXHOUTOpPHO Ha XucTaMuHcke H2
peuenTope mapHjeTanTHUX henuja, uuMe cMamyjy OazalHy H CTHMYIHCAHY CeKpelujy
XJIOPOBOJIOHHYHE KHcennHe. Mako cy Hekana OHIM OCHOBAa Tepanuje NMENTHYHOT YIKYCa,
HBUXOBA e(PHKAaCHOCT je¢ orpaHuueHa y ofHocy Ha PPIs, a TonepaHiuja Koja ce pa3Byja TOKOM
Tepamnuje J0AaTHO yMambyje BUXOB Ayropounn edekar (134).

Bononpaszan npeacraBba HHOBATHBHM MHXMOHTOp KHCENHHE KOjH [elyje Opike H
cHaxHH]e o knacHuHux PPls. Hheroa hapmakoauHaMuyKka cTaOHUIHOCT ¥ TPOY’KEHO JIej CTBO
oMoryhapajy KOHCHCTEHTHY W HOTHYHY cynpecHjy kucenune (135). 36or uspazuto BHCOKe
efuxacHoctH, nocebno y epaguxanujn H. pylori pesucTeHTHE Ha KIIAPHTPOMHIIMH,
BOHOTIpA3aH C€ CBe BHINE TO3WIMOHHpPA Kao Mpenapar TpBe JHHHUje Y CaBPEMEH()
racTpoeHTepoNnomKkoj npakcu (136).
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1.1.9.2. Epaduxauuja H. pylori

Epamukauuja H. pylori npeacrasba K/BYYHH KOpaK y JEHEHY NENTHYHE YIKYCHE
OonectH, jep He caMo Ja YOp3aBa 3apacTame YIKYCHHX Je3Hja Beh u 3Ha4ajHO cMambyje pH3HK
0] HHXOBOT TOHOBHOI jaB/bama. M30op mpBe NHHMje Tepanuje YCIOB/BCH j€ JIOKaTHHUM
oOpacuuMa aHTHOMOTCKe pe3HCTEHIMje, INTO HarjalaBa BayKHOCT IIpHJIarohaBama
TepanHjCKHX POTOKOIA PETHOHAIHHM €MHISMHOIONIKHM NojanKuMma. Tepanujcke oniuje npse
JIUHHje Cy YeTBOPOCTpyKa Tepamnuja DazupaHa Ha OH3MyTy, koja ykbyuayje PPls, dusmyr,
TETPAlHKINH H METPOHHAA30/1, KA0 H KOHKOMHTAHTHA YETBOPOCTPYKA TepanHja Koja HHUje
Oazupana Ha OHM3MYTy, Koja ce cacToju of PPls, aMOKcHIMIHMHA, KIapUTPOMHIHHA H
MeTpoHugazona. Obe Tepanujcke OMiMje COPoBoJe ce y Tpajamy oa 10 1o 14 gana, y3 mokasade
cTONe YcMelllHe epafukaidje of mpubnmwxkno 85-91% (2, 85, 119). TpocTtpyka Tepammja
Oazupana Ha KkjmapuTpoMHuUHHY (PPls, aMOKCHIMIMH, KIapHTPOMHIUH) BUIIE HUje
YHUBEP3aJIHO [Ipernopy4eHa kao panuje. tbena npumena orpanudena je camo Ha o0nacty ca
HUCKOM yuecranomhy pesHCTeHIMje Ha KIAPUTPOMHIMH, jep noBehana pesucreHimja
JpaMaTHYHO yMamyje meny edukacHocT (2, 85). YKonuko Tepanuja npBe THMHWj e HE TOCTHTHE
epanuKalyjy, IpUMemyjy ce cnacunauke Tepanuje. Hajuemha onnuja je Tpoctpyka Tepanuja
3acHOBaHa Ha neBodIoKcanuHy. 3a ynopHe, pedpakTopHe HHPEKIH]je MOTY C& PasMOTPHTH
IBOCTpYKa TepanHja 3acHOBaHa Ha BUCOKMM no3ama (PPls y3 amoxcuuunmmme) mnm tepanwuja
3acHoBaHa Ha pudadbyruny (119). [lotepaa ycnmeume epaguMkaudje je HeonmxodaH A€o
NpOTOKOJIA Jedersa. Hajmoysmannje MeTone cy ypea-H3IMcajHU TecT U ofpehuBame anTHTeHa
H. pylori y cromuuu. TecTHpame Tpeba 00aBHTH HajpaHH]e YeTHPH HeIe/be HAKOH 3aBpLICTKA
TepanHje H HajMame IBe HeJlesbe HaKOH NpecTaHka y3uMama PPls, kako 0H ce u3bernu raxHo
HeraTUBHH pesynratu (17,119).

1.1.9.3. Humonpomexmugnu 1eKosu

[MTONPOTEKTHBHY TEKOBH MPECTARBA]y TPYITY JIEKOBA KOja IITHTE CAY3HHUILY JKenyra
M JIBaHAeCTONANaYHOT [peBa of ourrchema myTeM jayama eHIOTEHHX MeXaHH3aMa oa0pane, a
HE CYNPECHjOM CEKpEeLHje JKenyaadHe KucelnuHe. KOHIeNnT LUTONPOTEKIMje NpBH je
neduHHCAH Y HCTpakMBaIbHMa NPOCTAIIaHHHa, KOJH CY IOKa3aiM CIocoOHOCT Ja COpeue
XEMHjCKH HM3a3BaHa owrehema cnysHuue 0e3 yTHIlaja Ha cekpeuujy kucenuue (137, 138).
[Nopen npocTarmananHa U BbHXOBHX aHATOTa (HIP. MH30MIPOCTOI), Y IHTONPOTEKTHBHE areHce
yOpajajy ce cykpandar, Kao H HeKH aHTalHau ca J0AaTHUM IIPOTEKTHBHUM cBOjcTBHMA (137,
139).

Ha Monexyl1ckoM HHBOY, IIHTONPOTEKTHBHH JIEKOBH JISNTYjy CTHMYJIHCABEM CeKpeliHje
ciy3n M OukapOoHaTa, TOOOJBIIAKEM JIOKATHOT KPBOTOKA Yy CIY3HHIH, yOpzaBameM
PECTHTYLHje enuTeIa U HeYTPaIH3alHjoM cI000AHUX paaHKana. AHANO3H MpoCTariaHIHHA
noschaBajy mpoaykuujy ciysu M OGukapOonata u yHampelyjy nepdysujy cmysnuue, A0K
cykpandar ¢opmupa 3anrUTHH (HIM HA TIOBPUMHH YILEpPHCaHOT TKHBa U Besyje (akTope
pacrta, noactuuyhu npouec 3apactama (137, 139). [lojennnu antanuau, IonyT XUApoTalIuTa,
UCTOJbABAjy ILIUTONPOTEKTHBAH edeKaT Be3HBameM M HMHAKTHBALHjOM TETNCHHA, KYYHHX
KHcelIMHa 1 TokcuHa H. pylori, kao 1 MHAYKIM]OM CHHTe3e npocTarnaniuna (139).

VY KIMHHYKO] MpaKcH, HUTONPOTEKTHBHY areHCH Hajuemhe ce NPUMEmYjy Y JeucHmy
HNENTHYKUX YIKyca KOJ MallijeHaTa koju Mopajy ayropouno xopuctuti NSAIDs u umajy
BHCOK PHU3HK 0] KOMIUIMKaLKja, WIK y CllydajeBIMa Kaja j€ Tepanja HHXUOHTOpHMa JIy4emha
KHCEIMHC KOHTPAHHAHKOBaHA MM HEMOJHOUUBLHBA. MucompocTon je nokazaHo chpukacaH y
NPCBCHIMJH YIKyca HHIyKoBaHMX mnpuMcHOM NSAIDs, anm meroBy HIMPOKy NpHMCHY
OTpaHHYaBajy raCTPOMHTECTHHAIIHH HeKe/beHH e(heKTH, IONYT A Hjapeje 1 abqoMHHanHOr Oona
(2, 140). CykpandaT ce moHekaJ KOPUCTH y Jeuemy YIAKyca [BaHaecTONAIa4HOT IpeBa,
HAPOYHTO KO/ NALlH]jeHaTa KojH He Mory KopucTHTH PPIs mmn H2 antaronucre, Maja ce merosa
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euKacHOCT TeHepaTHo cMaTpa MamkoM y oanocy Ha PPls. Opa rpyna nexosa Moxe OHTH
KOpHCHAa M Y CEeKyHAapHOj Hpodumakcy kKoj TNalujeHaTa ca MCTOPHjOM KOMIUIMKalHja
HEeNTHYHE YIKycHe 00JIeCTH KOjH MOpajy HACTaBUTH TEPAaNujy YILEpOreHHM JIeKoBuMa (2).

1.1.9.4. Konmpona ungiamarnuje y nenmuuom yaKycy

[Tocnenmy Hampegak y Jedemy NMENTHYHE YIKycHe OONECTH yCMepeH je Ka pas3Bojy
HOBHX aHTHHH(IAMAlMjCKHX TEPalMjCKHX CTpaTeTHja M HMHTEH3HBHHjEM HCTpPaiKHBaiby
¢uToTepanuje, nocebHO OMIBHUX jeIHILEmA €A TACTPONPOTEeKTHBHUM cBojcTBUMA. HMako PPIs
U Ja/be MpeJcTaB/bajy OCHOBY CTaHIApIHOr JIeHea, HUXOBY MPHUMEHY OrpaHH4aBajy
Hexe/beHH eeKTH, pU3HK O PEIUIHBA U NOTEHLH]jalHe HHTePaKIHje ca APYTHM JIEKOBHMA,
IITO TOJACTHYE HHTSPECOBALE 3a aNTepHaTUBHE Tepanujcke npucryne (141, 142).

Y OKBHpY caBpeMeHHX aHTHHH(IaMaLlH]CKHX CTPaTernja 3a ederbe NeNTHYHE YIKYCHE
OonectH ocedaH hoKyc ce CBe BHILE ycMepaBa Ha pHpoaHe ¢raBoHonje. PyTun, ¢pnasonona
npucyran y OpojuuM  OMi/bKaMa, y  eKCIIepHMEHTAaIHHM MoOJENIHMa IoKa3syje
aHTHHH(IaMaI1jcKa U TacTPONPOTEKTHBHA CBOjCTBa, IPEBACXOAHO CYNPecHjoM HH(pIaMaluje
n ensuma COX-2 (142). dnaBoHonau kao Ipymna jeanibemha HCMo/baBajy HUTONPOTEKTHBHE,
AHTHOKCHIATHBHE M aHTHHH(pIaMalHjcke e eKTe, jauajy ogOpambeHe MexaHH3Me CIY3HHIIE U
cMalbyjy yileporeHe (akTope y NpeTKIMHUYKUM cTyaujama (143). Iloceban morenHnujan
HOKa3yjy LUMjaHWANH W LHjaHUIMH-3-DIyKO3W, aHTOLMjaHH IIPUCYTHH Y PasHUM BpcTama
Boha, KOjU y NPeAKIMHUYKHM HCTPAXKMBABLIMA CMalbYjy HH(IaMalKjy KelLylauHe CIy3HHLE
¥ IUMNHAHY nepokcuaanujy (144). Monoreprienn, jomr jeana rpyna OWIBHUX jeUTbera,
J0Ka3aH Cy aHTHYIIePO3Hy aKTUBHOCT Y i1 VilFO ¥ in vivo MOJENNMa, YKJbY4yj yhn JenoBarme
NPOTHB yNLeporeHnx QakTopa xao mro cy NSAIDs u H. pylori (145).

Hako cy npeTKIMHMYHH pe3ynTarH oxpadpyjyhn, mHXoBa HpHMeHa y KIHHHYKO]
NpaKcH ocTaje OrpaHudeHa 300r HeJOBOJBHOT 0Opoja KBAaJAMTETHHX pPaHIOMH30BaHUX
KOHTPOIIHCAHUX CTyauja. MenuuuHcka IUTepaTypa HCTHYE NOTpedy 3a pPHTOPO3HHM
KJIMHUYKUM HCIHUTHBakbIMa Koja Ou noTBpauia edukacHocT U 0e30eHOCT (PUTOTEpanijcKUX
areHaca y mopehemy ca crangapanuMm Tepanujama (146, 147). Ilopenr Tora, KOHTpola H
cTanJapaH3anuja OMJBHHX TpenapaTa KJbYYHH CY MpPEeIycNOBH 3a ILHXOBY HHTErpaLHjy y
nedelby TeNTHYHE YAKycHe OOIecTH 3aCHOBAHOM Ha J0Ka3HMa.

1.1.9.5. /1euerme koMnaukauuja nenmuyune YKycne oonecmu

[pucTyn nedery KOMIUIMKAaLUje HENTHYHE YIKycHe Oomectu oapelyje ce y
3aBHCHOCTH OJ THIA KOMITTHKALK]j €, KIMHAYKe CTA0MITHOCTH NMAlHjeHTa H €THONOTHje OCHOBHE
OomnecTH. AKYTHO HEBapHKO3HO KpBapeibe M3 TOpEEr MapTHja racTPOHHTECTHHAIIHOT TPaKTa
yclaen yAKyca 3axTeBa XHUTHY IIPOLIEHY cTala M peaHHMallHjy ca HaJOKHAZOM TeuHOCTH
KpHCTaNouauMa paau cTabHIH3alHje MUpKynaluje, a TpancdysHja ce COpoBOIH Yy ciydajy
3HadajHHje aneMHje (2, 17). Engockoncko nedeme kpapeler yikyca noapalymesa IpHMeHY
MeToJa Kao IITO Cy MILEKIHOHA TepamnHja (aapeHalnH/CKIepo3aHCH), TepMOKOArylammja,
MeXaHH4Ka XeMOoCTaza KIIHICOBHMA MM KOMOMHOBAaHEe TeXHHMKe, y3 MoryhHocT npumeHe
XeMOCTaTCKUX TIpaXxora Yy pedpakTepHum ciydajeBuma (148). VkomHKo eHIOCKONCKa
XeMOCcTa3a He yclle HIH ce KpBapeme MOHAaB/ba, CIIPOBOAH CE XHUPYPIIKO JeHeHle Y BHIY
npolmBama Kpeapeher yiokyca, BaroTOMHje ca APeHaKHHM HOCTYNKOM HIH TapLHjaiHe
racTpeKTOMHje KOJ OTICEKHU|uX ne3uja (149).

Kon mepdopauuje, mouerHo 30pumaBameé MNOApa3syMeBa XUTHY peCyCLUTALU]y,
NpUMeHy aHTHOMOTHKAa IMIMPOKOT CIeKTpa, o0ycTaBy HepopanHOr yHOCa M TJIacHpame
Ha30racTpuyHe conje. XUpypLIKH TpeTMaH je Hajuemhn n30op a penapaTHBHH JIANAPOCKOICKH
HPHCTYT j€ pernopy4deH y ciy4ajesnma Mamnx nepdgopannja (2, 150). KonzeppaTHBHO Tedetse
ce MOXKe pa3MaTpaTH KOJ MIagMxX, cTaOMIHMX mnanujeHata Oe3 3HakoBa Au(y3HOT
NEepPHTOHUTHCA, Y3 YCIIOB [a CY CHMITOMHE OIIary M 1oJ KOHTpoloM. Y cliydajy BETHKHX HIH
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KOMIUIMKOBaHUX Tepdopannja Moxe OHTH HEONXOJHA NaplHjalHa TacTPeKTOMHja HIH
OTICE)KHHja XUpPYPIIKAa MHTEPBEHIIHja, TOK Ce SHI0CKONCKA 3aTBapama JehekTa U paJHoIonKa
JpeHaka MPHMEmYjy caMo y cnennduuno ogadpanum ciydajesuma (33, 151, 152).

OrcTpyKiMja M3Ia3HOr TPAKTA JKEJylla YIKYCOM Hajupe ce TPeTHPa [LIACHPambeM
HA30TACTPHYHE COHJIE A/ CMarkerha PH3MKa OJ1 acmupalije ¥ 00/be BH/UBHBOCTH TOKOM
engockonje. Enockoncka aumarainuja GanoHoM mnpeactarba eUKacHy W TPRY JTHHHJY
Tepamnuje, I0K Ce NOCTaBbabe MPUBPEMEHNX METAIHUX CTEHTOBA HIIM TaCTPOCHTEPOCTOMH]A
BoheHA EHIOCKONCKHM YITPa3BYKOM KOpPHCTe y pedpakTepHHM CIydajeBMMa WM Kajaa
THAaLHj CHT HUj¢ KaHANAAT 3a XUPYPTHjY, Ma/a 4eCTE MUTPALH]j € CTEHTOBA OTPAaHNYABa] Y IHXOBY
npUMeHy. XHpyplKa TacTPOCHTCPOCTOMHja MM IIHJIOPOIIACTHKA PE3CPBHCAHC CY 3
CIy4ajeBe Y KOjUMa CHAOCKONCKH TPETMaH HUjE yereman (2). ¥ Ieucby ¢BUX KOMIUIMKAIHja
01 IpecyIHe je BaxKHOCTH OTKNamame y3poka OonecTH, epaguxauuja H. pylori u obyctasa
KoH3yManuje ankoxona # NSAIDs Tepanuje, 4uMe ce 3Ha4ajHO CMambyje PH3HK 01 HOHOBHOT
jaBpama ynkyca U nodoJbllaBa YKYIaH TepanHjcku uexon (17, 33).

12. AHUMAJIHH MOJEJ/IH AKYTHOI' OLITEREIA CAY3HHLE JKEJTY LA

V HcTpakHBay ENTHYHE YAKYCHe OONecTH HEOMXOIHO j& PACTIONAraTH TOY3IaHHM |
BAIMIHHM CGKCIIEPUMEHTATHHM MOJENHMa KOjM oMoryhaBajy nOpeuu3Hy IpoLeHy
NATOreHETCKUX MEXaHH3aMa i aHTHYJIKYCHOT JIej CTBa JIEKOBA, OMOJIOIIKH aKTHBHHX jEIHILEIHA,
NPHPOIHUX CYNCTAaHUM M (uToTepaneyruka. OBH MOIENM HE NPEICTaBbajy CaMO TEXHHYKO
CPEICTBO 3a HHAYKUMjY omTeherma cay3HHle, Beh M Kby4HH METONONONIKH OKBHP 3
pasyMeBame CloKEeHHX NaTo(hH3HOTOLIKHX IpoLeca KOJH CTOje Y OCHOBH ymueporenese. Kpos
CHCTEMAaTCKO HCIHTHBAkE IIPOMEHA Yy eNHTeNnHoj OapHjepH, MHKpPOLHPKYIALHjH,
OKCHJIATHBHOM CTaTyCy H MMYHCKOM OJTOBOpY, €KCIIEpPHMEHTAIHH MOJICNIHN NPYXKajy YBHI Y
MEXaHH3ME KOjH TTI0TOlyjy pa3Bojy ourrehersa, Kao H y HAUHHE Ha KOj & PasITHIHTH aT€HCH MOTY
JIENOBATH ITUTONPOTEKTHBHO, aHTHH(IAMaIHjCKH, aHTHOKCHAATHBHO HIH aHTHCEKPETOPHO.
Cno)xeHOCT NenTHYHE YIKycHe O0NeCTH oriea ce y YUHILEHHIIH [1a HHjeIaH MOJIEN He MOXKe Y
HOTIYHOCTH PENPOIYKOBATH CBE AcMeKTe JbyICKe NMaTojoruje. 300r Tora je pasBujeH 4yuTaB
CTIEKTap MoJjela aKyTHOr owrehema Cly3HHIE Kemylia, IPH YeMy CBaKH Of BHX 00yxBaTa
oapeliene kommnoneHnTe nmarorenese, 6uno ga ce pagu o nopemehajy onbpambene dapujepe,
XUIIEPCEKPELIMjH KUCEIHHE, PEIyKOBAHOM [POTOKY KPBH, HENOCPEIHOM LIMTOTOKCHYHOM
onrrehersy, HH(pIAMAIM]H MK OKCH/IATHBHOM CTpecy. YIIPaBo 0Ba pasHOBPCHOCT omoryhasa
nytube W audepeHIHjanHo pa3yMeBame YIIePOreHese, and NCTOBPEMEHO 3aXTeRa MaXJhHB
MeToaonomKH 13bop (153).

Mehy najuemhe kopuheHuM MoaenMa Hanase ce OHM M3a3BaHH €TAHOJTIOM, CTPECOM
n ynorpedom NSAIDs. Osu Monenu 1o ¢Bojoj IpHPOAH HMajy OpojHE IPEeIHOCTH, 0] BUCOKE
PENpOaYKTHBHOCTH, KPaTKOT BpeMeHa IOTpeOHOT 3a pas3Boj Je3Hja, A0 MoryhHocTH
crelHHUHOr TecTHpama OApeheHHX NaTo(H3HONOIIKHX OCOBHHA, KAao IITO Cy CEeKpelHja
KHCeJIHHE, HHTEIPHTET CIIy3H, HH(IaMalja H OKCHAATHBHH npouecH. CXoqHo ToMe, H300p
HajaJeKBaTHHjeT aHHMATHOI MOJENa Y BEIHKO] MEpPH 3aBHCH O] NPHMapHHX IHJbEBA
HCTpakKHBamba, jacHO Ae(PHHHCAHMX XHIIOTE3a W eKCEePHMEHTAIHHX YcIoBa y KOjHMa ce
cTyauja uzBomu (153, 154).

1.2.1. Moge.1 akyTHor omTe hemba cory3HHLe *KeTylia H3a3BAH eTAHOJI0M

Mogen eranonoM H3a3BaHor ouwrrehema CIy3HHUIE JKenylla NMpecTas/ba jeflaH off
Hajuemhe KopHIIheHUX eKCIIEpPUMEHTAllHHX NPHUCTYNa y H3y4aBaly NeNTHYHe YIKyCHE
Gonectn. OBaj Mofen BepoJOCTOjHO PENpOAYyKYje MaToreHeTCKe MpoLece KOju Ce OABHjajy Y
akyTHOj (ba3u HACTaHKa yImKyca, Kao M TOKOM I:HMX0Be erzanepbanuje, oOyxsarajyhu Bemmku
6poj KOMOOHEHTH YKJbYy4eHHX y omreheme cmysHMIe, 01 AMPEKTHE LMTOTOKCHYHOCTH H
BacKynapuux nopemehaja no nadnamanuje u M3pa3uTor oKcuIaTUBHOT cTpeca (Cnuka 6) (155-
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158). VYmpaBo 3060r mMPOKOT CHeKTpa MeXaHM3aMa KoOje aKTHUBHpa M BHCOKe
penpoaynHOHIHOCTH, OBaj MOJEN Ce HAIMPOKO KOPHCTH Y HCTPAKHBABHMa MaTOTEHEe3e
HENTHYHOT YIKYCa, K40 1 Y NPOLEHH e(PMKACHOCTH Pa3/IMUMTHX TepalleyTckux aredaca (154).
[MaTorenesa eTaHOIOM M3a3BaHHX YJlEpaluja je KOMIUIEKCHA M T10Jpa3syMeERa  BHILE
MCcTOBpeM eHHX, MehycoOHO TToBe3aHMX Mexann3aMa. ETanon TupekTHo HapyliaBa HHTETPHTET
enuTeNa CIHY3HHIE OKemyla cMarmyjyhn KOmHdWHy ¥ BHCKO3HOCT 3allTHTHE CIY3H,
KOMIIPOMHTY]jyhH MUKPOLMPKYIALH]Y U TIoja4aBajyhu cexpenyjy X0poBOIOHIYHE KUCETHHE,
JIENOM NYTeM XHCTaMHHepruYHuX Mexanuzama (153, 154). PactBoprsuBouhy Myko3Hor cioja
1 aectabunusanyjoM MeMOpaHCKHX (ocoIumuaa eTaHoN OCTaBba CMUTEN H3JI0KESHHM
HPOTCONUTHYKOM H XHIPOJTHTHYKOM JCjCTBY KHCCIHHC M ITICICHHA, Y3 3HadajHO noschame
NpPOMyCT/BHMBOCTH M TyouTak henmjcke xomeoctase. [lopen aupextHor omrchema enurena,
€TaHOJI PeMEeTH BacKyJAapHy XOMeocTa3y noacTH4yhH ocnobahame Ba30aKTHBHHX MeHjaTopa
IITO H3a3uBa Nopemehaje y IpOTOKY KpBH, HCXeMH]Y, €1eM, XUMepeMH|y U KpBapeme (154).
MeTaloIHUKH MYTEBH eTaHoia A0AaTHO moropuarajy oumcheme. [lox nejcTBoM ankoxon-
JETHIPOTeHase, €TAaHOI ce MeTabOoIHIIe Yy aleTalaexXu/l, KOjH Ce JaJboM OKCHJIAILN]OM TIPEKO
KCAHTHH-OKCHA3e MpeTBapa y peakTHBHE KUceoHHYHe BpcTe. OBH CIO0OIHU paaUKaIH
NOACTHYY JHIMIHY NEPOKCHAALMjY, HapyllaBajy (yHKIHjy eHOoTena Kamuwiapa H
Jectabunusyjy MmemOpane enutennux henuja (154-156). [IpexoMepna npoaykiuja c1o60IHIX
pamMKana, yapykeHa ca HajJ0M aKTHBHOCTH aHTHOKCHAATHBHHMX eH3UMa, W3a3uea nosehaH
OKCHJIAaTHBHH CTPEC, jeaH o] IeHTpalHuX MexaHn3ama omrehema y oBom mogeny (155, 156).
3HauajaH 10aTHH MAaTOTEHETCKH ACMIEKT MpeAcTarba MH(pIaMaljcku oarorop. Ocnodahame
DAMPs monekyna aktusupa ypohenn umynononkn cuctem nyrem NF-kB curnannor myta,
nHIyKyjyhu npomyknujy npoundgaamanyjckux qutokuHa (IL-1p, IL-6, TNF-q, IL-8, IFN-y) n
XeMOKHHA Koju mnpueiaue neyrpodune (157, 158). Hakon akTuBaumje, Heyrpoduin
NpeACTaBIbajy CHaKaH M3BOP CIIOOOAHHX paJuKajia H IPOTCOMUTHYKHX €H3MMa KOjH yOp3asajy
JeTpaJalijy MHITHAHUX H IPOTCHHCKHX KOMITOHGHTH €ITUTENA, HHAYKY] YhH pazinu4uTe o0nnke
henujcke cMpTH TIOHYT HEKpO3e, amonTo3e M ayrodaruje, npoaydseyjyhn Tume omrcheme
(156-158).

3a H3a3uBambe ylepamHja, ’KHBOTHAMAa ¢¢ HAKOH MepHO/a IafoBamba Y Tpajamy O
24 yaca annuKyje eTaHol KoHueHnTpanuje 70-100% annukyje opadHoM raBaxoM y go3u 4-10
ml/kg TenecHe Mace. JKMBOTHI:E ce 3aTUM KPTBYjy 1-3 caTa HakoH HHIyKOHje Modena (155-
158).
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Cauka 6. Cxemarckun NpHKAa3MeXaHH3aMa aAKyYTHOr omeﬁemacnymnueme.ﬂyua H3A3BAHOT €TAHOJIOM.
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1.2.2. Mopen akyTHOT o1iTeiema cay3HHIle sKeJIyla H3a3BaH ynorpedom NSAIDs

NSAIDs kao 1o ¢y MHAOMETALHH, aCHMPHH U UOYIIPO(EeH PYTHHCKH Ce KOPUCTE 3a
MHJYKIM]Y YIKyca Kelyla Ko MaljoBd W MHIIEBa, jep NMOy31aHO H3a3uBajy ourmeheme
CIY3HHIIE W MPEJICTaRbA]y jeaan o Hajuernhe MPUMEmBHBAHNX eKCIIEPUMEHTATHAX MOJIETIA 32
UCTIMTHBAme aHTHYNKYcHe akTUBHOCTH (154). NSAIDs Gnokupajy enszum COX-1 n COX-2,
CMamYjy MPOIYKIH]y IPOCTaraHIMHa U THME PEMETE MeXaHH3aM 0J0paHe CIIy3HHIE IITO je
YMHH OCET/BMBOM Ha AejcTBO kenmymaune kucemuue (159). Homatao, NSAIDs y3pokyje
OKCHIATHBHH CTpec W MH(namanujy, mro yop3asa gopmupame ynkyca (154). Acnupum,
MHIOMeTalHH ¥ OpydeH Hajueihe cc KOPHCTE Kao YILCPOTCHH arcHCH y HHIYKIH]H yIKYyca
(160-162). Ynueporen ce 00MYHO Aaje OpalHUM OyTeM (,per os“) HWIH HOTKOXKHO Y
oaroeapajyhem pacTBapady HaKOH IJIafoBaiba JKHBOTHIbA Y Tpajamy 24-36 catu. Opanne no3e
nHajuemhe xopuithenux NSAIDs oOyxeatajy acnupun y omcery onx 125-150 mg/kg,
HHAOMeTAlHuH Y 103u of 25-100 mg/kg, nok ce 3a HHAYKUH]Y yikyca nOynpoden Hajuemhe
npHMemYyje y 1031 of oko 200-400 mg/kg Tenecne mace. JKpTBoBame JKUBOTHIbA CE€ H3BOIH
obnuno 4-8 yacoBa HakOH MHAYKIM]je omrehema cmysnuue xkemyna (153, 160-162).

1.2.3. Mopes akyTHOT o1Te hema cIy3HHIe JKeJIyLa H3a3BaH CTPeCOM Y BOH

Crpec MOXKe M3a3BaTH yILEpaLuje KO JbYILH, 114 je Pa3BUjeH aHMMAllHU MOJE KOjH
KOMOHHYje HMOOMIN3aIHjy 1 ypamamke Y Boay (00MYHY MM XagHy) pajd ONoHalAmba OBHX
yenora. Ora komOMHAIMja Jenyje CHMHEPIHCTHYKHM W HW3a3WBA  aKyTHE CTpec-Ne3dje Koj
KUBOTHIbA, 9HjH MOP(OTIONIKH U XMUCTOTIATONONIKH H3rIe/ nojceha Ha menTHYHE yIKyce Koo
smyan. 30or Tora ce MomeN IIMPOKO KOPHCTH 3@ MCIOWTHBAaE IOTEHIIH]jaTHHX
anTHynueporeHux cyncrannu (153). Ctpecom m3a3BaHM ynkycH Hajuelnhe ce jaBbajy Kao
jeman wny BuIe Iedpekara CIy3HHIIE, a IbHXOBa NMaTo(hH3MOIOTHja je MyATH aKTOopHjenHa:
yKJbydyje noschany cexpelinjy KHCCIHHE, CMabeHY IPOIYKIH]Y CITy3H, pedIykc ITaHKpeacHUX
CH3MMa 1 PEAYKOBAH NPOTOK KpBH y cay3HuLy (153, 163, 164). [losehana Baranna akTHBHOCT
JOAaTHO JONPHHOCH OBHM npomeHama (165). Muayknuja ynkyca moapasymesa NIPETXOJHO
rIafoBabe SKHBOTHIbA (24-36 caTH), 3aTHM CMellTake Y ojeIHHaYHe KaBe3e ca OrpaHHIeHHM
KpeTameM H ypamame Y BOOy 10 HUBoa KcudouIHOT HacTarka: 17 gacoBa y Bogu 15-20°C
(enrn. water-immersed model), 2-4 yaca y xnaguoj Boau (eHri. cold-water model), nnu 2-4
qaca y pacxialjenom npocropy Ha 2-3°C (eHrn. cold-restraint model) (153).

12.4. Mopgen axytHor omTehema ciaysHHIe :Kelyna H3a3BaH HCXeMHjoM ca
penepdyzujom

Ciy3HHLlA TaCTPOMHTECTMHAIHOI TPAKTa IIPEJCTaB/ba JEIAHO 0J MeTadoJIMuKu
HAJAKTHBHUjUX TKHBA Y OPraHU3My M K40 TAKBA j& W3Pa3dTO OCeTJhMBAa Ha nopemehaje y
cHaberamy Kpe/by. Mako MHHITHjalHA MCXeMHja CMambyje TOTOK KHCEOHWKA W HYyTPHjeHara,
Haj3Ha4dajHuje onreheme HacTaje TOKOM aze penepdys3uje, Kaga HarIy IOBPATaK KPBOTOKA
oMoryhasa HHTEH3MBHO CTBapambe PeaKTHBHHX KHCEOHHYHHX BpcTa. OBH coOOIHN paIuKaIH
HapYIABAjy HHTETPUTET enuTenHuX hemmja, n3a3uBajy NUNKUIHY NEPOKCHAALIN]Y, AETPATaLlHjy
OpoTeMHa M JUCYHKIUjYy €HOOTeNa, ITO PE3YITYje pasBOjeEM €po3ja M yiuepanuja y
CIY3HHIM Kenyna. 360r Tora ce Mojel HCXeMHjcko-penepdysuonor ourchema cMarpa
jeaHHM o HajOOJLMX MOJENa 3a MpOydaBamke YJIOTe OKCHIATHBHOT CTpeca y NaTOTeHEe3H
nenTHYHe yiakycHe donectH (153, 166). Y excnepMMeHTaTHOM ITOCTYIKY )KHBOTHEE C& HAKOH
ruafoBama y Tpajamy of 24 yaca aHecTe3Hupajy ga OM ce omoryhuno msBoheme xupypuike
UHTepBeHNHje Oe3 cTpeca W Oona. JlamapoTOMHjOM Ce€ MPHUCTyHA TaCTPOMHTECTHHAIHOM
TPaKTy, a NPOKCHMAITHH U JUCTAIHH Kpaj JKelylla NPHBPEMEHO CE 3aTBapajy CIIELHjaTHUM
KJIMTICHaMa, YMMe ce CTadHIIH3Yje OpraH H cripeyaBa rnacaxa caapixaja. Llenujauna aprepuja ce
HO/BE3Yj€ BACKYJIAPHOM CTe3a/bkoM Ha MecTy npubmkHo 0,5 cm AMcTaiHO 0 HWeHor
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ojBajamba of abgoMuHanHe aopTe. OBa okiy3Hja Tpaje 30 MHHYTa M CHMYyIHpa aKyTHY
UCXeMHjy cHysHHLe xkemyna. Hakon mepuoma ucxemuje, cTesasbka ce YKIama, YHME CE
omoryhapa penepdysuja y Tpajamy o 20 MUHYTa, TOKOM KOj€ CE jaBJba MAaCHBHO CTBapame
c1000IHUX PaJMKalla 1 HACTAHAK KapaKTepucTHUHUX Je3uja. [To 3aBpluerky excriepuMeHTalIHe
TpolEAype KUBOTHILE ce KPTRY]Y (153).

1.2.5. Pele kopnumhenn Moe/m (XHCTAM HH, Pe3€PITHH, Me THJIEH IJIABO)

Vakyc xenyna Moske OMTH M3a3BaH pasNIHYHTHM NAaTO(H3HOMOLIKAM MEXaHH3MHMA, a
jeman o 3Ha4YajHHUX je mojadano ocnobahame XUCTaMUHA, IITO MPEACTABIbA OCHOBY 32 MOJET
YAKyca HHIYKOBAHOT XHCTaMHHOM. XHCTaMHH HE CaMO a2 HHTCH3HBHO CTHMYJIHIIC CCKPCIIH]Y
JKCNIyTayHe KHCCJIMHE, BEh MCTOBPEMEHO PEMCTH HWHTCTPHTET CIY3HHIE, Hapyllasa
MHKPOLIHPKYNALHjy, T0jadaBa MOTHIHTET H CMamyje NPOAYKIH]y 3alTHTHE Ciy3H. Hberoso
JIejCTBO YK/bYUyje CHa)KHY akTHBAlLH]y MapHjeTanHux henuja v M3pakeHy Ba3oAHIIATaLIH]y,
4ypMe HacTaje nosehana BacKylapHa nepMeabHIIHOCT, KOja H YHHH CIY3HHIY OCeT/bHBH]OM Ha
ourreheme (153,167). OBH edekTH UMHE XMCTAMHHCKH MOJeN oce0HO IOr0JHUM 3a IPOLIeHY
JIENOTBOPHOCTH aHTHCEKPETOPHUX JIeKoBa W H2-0nokaropa. V IpakTHYHOj IPUMEHH MOJIENA,
HAKOH NMEPHOJA [M1a10Bamka y Tpajamy o1 0ko |8 uacosa, ’KHBOTHEAMAa CE MOTKOYKHO aNIHKYje
XUCTaMUH y 1034 of 40-100 mg/kg. JBe caTa HaKOH alIHKaIH]je )KUBOTHILE CE JKPTBY]Y pain
npoueHe ynuepanuja (153).

Peseprnt ce Takohe KOpHCTH 38 MHAYKLM]Y YIIKYCA TAKO LUTO OACTUYE JerpaHylalujy
MACTOLMTA Y Kedyny W ocinobdaljamky XUCTAMHHE, WITO j€ BEPOBATHO [OCPEJ0BAHO
xomuHepruakuM cuctemoM (168). dKueoTumama ce HakoH mepuoja rimagoBama o 24-36
4acoBa HHTPAEPUTOHEATHO aINHKYje pesepnun y jeanoj xo3u (0.5-10 mg'kg). Kusotume ce
KPTBYjy 24 "aca HaKoH HHAYKIHje Moaena (153, 169).

MeTtunen nnaso genyje kao pasasajad ATP-a3a, U3Bop cynepoKCHAHHX paaukama H
MHXHOHTOP CHHTA3¢ a30T-OKCHIA, YIME PEMCTH MHKPOLHPKYIALH]y H H3a3HBa OKCHIATHBHH
ctpec gosoachm 1m0 HacraHka neswja cimysHHIE skemyna. Takohe oBaj arcHC akTHBHpa
XOJNHHEPTHYKH cHCTeM. 300T HaBeIGHOT MOJIEN j& KOPHCTAH Y NPOLICHH aHTHYIKYCHHX areHaca
ca AaHTHXOJIMHEPTHYKHM e)eKTHMa H aHTHCeKpeTOpHHM edekTHMa. JKHBOTHIBAMa ce HAKOH
nepuoariagosama o 24 yaca alIiKyje MeTHIIeH 11aBso y 1031 100 mg/kg opanHoM raBakoM.
JKuBoTume ce xKpTBYjy HakoH 4 yaca o HHAYKLHje Mogena (153, 170).

1.3.1L-33/ST2 OCOBHHA

IL-33 u meroB peuentop ST2 (eHrn. suppression of tumorigenicity 2) IpeAcTaBbajy
BLKHY CHTHAIHY OCOBMHY KOja YYecTBYje y perynauuju HHQIAMalHjcKUX U HUMYHCKUX
O/I0OBOpA, HAPOYUTO HA HUBOY enuTennux dapujepa. IL-33 npunaja nopoauun yuroknua IL-
| 1 menyje kao amapmuu koju ce ocnobaha naxon onmehema TikuBa, gox ST2, xoju je
eKCnpuMHUpan Ha OpojHUM hemjaMa IMyHCKOT cHCTeMa, TTOCPEIYje IheroBe GHoNoNIKe edekTe.
Axtusanuja [L-33/ST2 ocoBune noBe3ana je ca MoaynamyjomM ypoljeHe W cTedeHE HMYHOCTH,
a IeHa YJIora je IIpernosHara y pasiH4aTHM HH(IaMalHjcKuM, HHOEKTUBHEM, ayTOHMYHCKHM
1 OHKOJIOIIKHM 000JbebHMa.

1.3.1. UcTopujckn pazsoj u esoayunja IL-33/ST2 ocoBune

Mounekyn manac nosnat kao 1L-33 npeu nyT je onucan nodyetrkoM 2000-ux roquna, kaga
Cy IErOB SHAOTeHH npoTeuH M uHpopmanmoHa RNA (enrn. mesenger ribonucleic acid,
mRNA) moy3gano HIeHTH(HKOBAHH Y bYACKHM TKHBHMa (171). ¥ TpeHyTKy oTkpuha o3HadeH
je xao HykJIeapHH (pakTop BeHyIa ca BHCOKMM eHJoTeNoM (eHrn. nuclear factor from high
endothelial venules, NF-HEV), koje uMmajy KBby4Hy yaory y MUrpanuju nuMmd@ouuTa y
ceKyHJapHe MMM(HE opraHe M NMPEICTaBbajy BaXKHY aHATOMCKY M (PYHKIIMOHATHY KapHKy
uMmyHcKor Hagzopa (171, 172). Pane ctyauje nokaszane cy aa je NF-HEV/IL-33 mRNA Bucokxo
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eKCIpUMHpaHa y BUIlle TMM{(OUIHUX TKUBA, YKJbYTYj yhu kpajHuke, [Tajepose nnoue n mumdne
4BOpOBE, a TeH KOjU je Kogupa KacHHje je MarupaH Ha KpaTKOM Kpaky XpoMoszoma 9 (9p24.1),
y3 uaeHTH(UKaLM]y oaroBapajyher mumjer opronora (171). Kibyunu nomak y pasymeBamy
yaore oBOT MoOJEKyna ycieaumo je kajga cy Schmitz m capaguunm (173) nokasann ma C-
tepmunanuu gomeH NF-HEV nporenna nocemyje TponnmeHn3noHamHy CTPYKTYpy THITHUHY 3a
nutoxnHe mopoauue IL-1 u 1a mcnomaea jacHo JeduHMCAHY LUUTOKMHCKY aKTHBHOCT.
[lokazano je ma oBaj doMeH akTuBHMpa penentop ST2, mperxoano ommcaH kao “orphan”
peLenTop, oJHOCHO pelenTop Oe3 MO3HATOr JUraHAa W Ha Taj HauuH Hokpehe mMyHcke
oarosope Thn 2. Ha ocHOBy OBHX CTPYKTYpHHX M (YHKLHOHAIHHX pe3yaraTa, ayTOpH Cy
npennoxunn qa NF-HEV 6yne npeknacudukosan kao Hoeu wian 1L-1 nopoaune u na nonece
HasuB IL-33. Hakon Tora, fjojaTHa HCTpaKuBamba Cy HEABOCMHUCICHO MOTBpAMia aa cy 1L-33
u NF-HEV 3anpaso ucTtH npotens, kao u aa 1L-33 y in vivo ycnoBuMma (yHKLIHOHHIIE Kao
HyKIeapHH (akTop YBPCTO MOBE3aH ca XpoMaTHHOM (174).

Osga pana oTkpuha mocTaBHuIa cy ocHOBY caBpeMeHor konnenTta lL-33 kao monekyna ca
NOTEHIH]aTHO ABOCTPYKOM (PYHKIMjOM: ¢ jedHE CTpaHE HYKJIeapHOT perynartopa, a ¢ Apyre
CTpaHe NOTEHTHOT eKCTpalenylapHor HuTokuHa. Taj aBojun uaenturet IL-33 nosunuonupa
ray caMm LieHTap HHTEPECOBamka caBpeMeHe HMyHOToTHje, Oyayhn fa yuecTByje y perynauuju
UMYHCKOT OJroBOpa, pa3Bojy U oJpKaBamy HH(IAMalHje, Ka0 U NaToreHe3n 6pojHUX HonecT
HOCPEJOBAHUX AUC(YHKIMJOM UMYHCKOI CUCTEMA.

1.3.2. Brnosonika cTpyKTypa, reHOMCKA oprann3anuja u onoaxktneHe qopme IL-33

I1-33 ce KOHCTHTYTHBHO €KCIPHMHUpA Y 30PaBOM TKHBA MHILEBA U JbYIH, IPH HEMY j&
JOMHMHAHTHO JIOKANH30BaH y jedpy eNHMTEeNHHX M eHAOTeNHHX heldnja, KepaTHHOLMTA,
ME3CHXMMCKHX cTpoMannux hemuja w henmmjama cnuunum ¢ubpobnactuma y nuMQHIM
4BOPOBHMa, JaKJle Y OHUM CTPYKTypaMa Koje mpeicTaBlbajy KJbydHe DapHjepe H pBy ITMHH]Y
samrrnre dfffanmsma (175-177). Omnukyje ce rpahoM W3 TpH perHoHa HMIM JOMEHA Koja
obyxsata N-TepMHHATHH HyKJ€apHH [AOMEH, LEHTpalHH MIH ,.CeH30pHH" JomeH uH C-
TepMHHAIHH TUTOKHHCKH JoMeH (Cnuka 7) (178, 179).

N-TepMHHAIHH g0 MOJEKyNa (aMHHOKHCENHHE 1 -65) cafpiku ceKBEeHLY 3a HyKIeapHy
JIoKaNM3alalMjy U MOTHB 3a BEe3HBaIe 3a XPOMATHH, WTO oMmoryhaBa meroBo cTabHIHO
3afip;KaBaise y jepy npH (usuonomkuM yerosuma (179). Lentpannu fomen (aMHHOKHCEMHHE
66-111) genyje xao ,,censop” omTehema U MoAnaxe MPeLH3HOj MPOTEONUTHUKO] 0Opaal o1
cTpaHe HH(IaMal1jCKUX IIPoTeasa, Kao INTO Cy HeyTpo(UIIHa enacTasa H kaTencuu G, 4ume
HacTajy 3pene ¥ 6uonouku akTueHHje opme IL-33 ca 3nauajuHo nmojavanom aktusowhy (179,
180). C-tepmunanny goMeH (amMMHOKMcenuue 112-270), koju uUMa CTpPyKTypy P-mnode
kapakTepucTHuny 3a I1L-1 nopoauuny uMTOKHHA, HOCPEAyje Y NPENO3HABALY U BE3UBALY 33
penentop ST2 v nokpeTamy HU3a cHrHanHUX myTera (181-183).

Xymauu IL-33 nporenn

1 65 112 70

2
_HEN N NN NN

C- TepMUHATHE J0MEHR

Hyxaeapun Henrpaann
noMen noMen

Cuanka 7: Ilpumapra crpykrypa xymasor [L-33 nporenna.
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Xymanu [L33 reH cMemTeH je Ha XpomosoMy 9p24.1 u cafgpiu ocaM €r3oHa
pacniopehennx Ha Buite o 42 kb renomcke DNA (enrn. deoxyribonucleic acid). Mumju 1133
red UMa WISHTHYHY OpraHW3alyjy er3oHa, alul ce Hamasu Ha xpomosomy 19qCl1 (184).
[Monumopusmu nosesanu ca nosehanoM cisonoihy Ka aCTMU KOHIEHTPHCAHU CY YTITABHOM
Yy TPOMOTOPCKOj PeTHju W WHTPOHY |, 1O ykazyje Ha HUXOB TMOTEHIIMjaTHM YTHIA] Ha
perynaunjy Ttpanckpunuuje [L-33 (185, 186). Kox rmomapa cy unentudukoBana asa
anTepHaTHBHA MpoMoTopa koja npoaykyjy 1133a u 1133b tpanckpunte ca pasznuuutum 5'
HEKoaMpajyhuMm pervoHuMa, and KojH Koaupajy muaentudan npotens (187, 188). Jaka
€BOMyLMOHA o4dyBaHOcT N-TepmuuanHor gomeHa IL-33, ykmydyjyhn moTHB 3a Be3nBame 3a
XHCTOHE, YKa3yje Ja je HyKJICapHO 3apiKaBarbe jeJaH O LCHTPATHHUX MEXaHH3aMa perynaimje
merose Onononke akTusHocTH (189, 190). Mako cy pana ucTpaxkupama ykasusana ga 1L-33 y
jeapy Moke JenoBaTH Kao TPaHCKPHNLHUOHH cynpecop (191), Hema ybequbHBUX JoKasa jaa
engorenH IL-33 aupekTHO KOHTpOIHIIE ekcrpecH]y reHa. Jlanac ce cMarpa Ja cy HyKineapHa
JIOKAaJIM3al{ja H Be3UBamke 3a XPOMAaTHH NIPEBACXOJHO YCIOCTAaB/LEHH Paay OTpaHHYaBaIba
eKcTpalenylapHe IUTOKMHCKe akTHBHOCTH IL-33, a He paau perynauuje Tpanckpuniuje. OBaj
MEXaHH3aM HYKJIEapHOT 3aJpKaBaka HMMa KJbYYHY (DU3HOIOLIKY IOTY jep crpedasa
HeKOHTpomcano ocnodahame nspasuto nponnduamanujckor IL-33 1 Ha Taj Ha4MH oAp>KaBa
TKHBHY XoMeocTasy (189, 190).

Ocnobahame IL-33 u3 henuja y TecHo] je Besu ca CTENEHOM M BPCTOM TKHBHOT
ourrehersa. [Tourro oBaj HUTOKKMH HE NOCELYje CUMHAIHM NENTH[, OH HE KOPHCTH KIIACHYHH
CEKPETOPHH MEXaHH3aM KOjH YKJbYYYje €H/IOMIa3sMaTcku peTukyinym u [osuujes anapart.
Vmecto Ttora, IL-33 ce mnoHama kao amapMHH, MONEKYT dHje ce u30alHBame Y
EKCTpaleTyIapHH IPOCTOP A€IIaBa Hario, Hajueinhe HaKOH HEKPO3e, MEXaHHYKE TOBPEE HIIH
n3paxenor henujckor ctpeca (175, 192). V takBum cutyanujama, IL-33 ce merextyje Ban
henyje y KpaTKOM BPEMEHCKOM OKBHPY, O HEKOJIMKO MHHYTa 0 HEKOJIHMKO CaTH, IITO j&
npaheHo HecTaHKOM ILETOBC HYKIcapHe CHTHaTM3amdje y enuTenHuM henmjama (175, 193).
Oegaj BpeMeHCKH oOpa3all ykasyje Ia ociobahame 1L-33 npeacTasiba paHi OHONOLIKH OATOBOP
Ha HapyIeHH heIHjCKH HHTETPHTET, YaK H OHJA Kaja MOP(OJIOLIKH T0Ka3aTe/bH HeKPOo3e joI
Hucy npucyTHH. Ha Taj mauun 1L-33 nenyje kao MHHUHjaTHH ,.ceH30p oumehema™, Koju
aKTUBUpa JOKalHe HH(Iamauujcke U pereHepaTuBHe npouece (175, 193, 194). Ca acnekra
CTPYKTYpe M (yHKUHOHaNIHe 3penocTH, IL-33 je npucyTan y Bullle OHOAKTUBHHUX BapHjaHTH
Koje oMmoryhaBajy pasmMuuTe CHrHANHE HCXofe. Mako ce NpeTxXogHo cmarpano jaa
NpPOTEONUTHYKA 00paJa NpecTaB/ba MPeayClOB 3a HBEroBy aKTHBAIHjy, AaHAC je jacHO na
npekypcopcka, nmyHa gyxkuna Mmonekyna 1L-33 (enrn. full length IL-33, 1L-33FL) mnocenyje
COICTBEHY OHMOMOIIKY aKTHBHOCT M MOXKe JIHPEKTHO WHUIMpaTtH ST2-3aBHCHE CHIHaHE
kackage, ykbydayjyhm axtuBanujy NF-kB u npoaykumjy pasmrmuantax murokuna (175, 195).
Koncruryruero Bucoka excripecuja IL-33 y 31paBum TKUBMMA, OuyBaHa DMOJIOIIKA AKTUBHOCT
npekypcopcke, myne myxuHe Monekyna IL-33 u 6p3o ocmobahjame HakoH MexaHHUYKOr
omrrehera MM HEKPO3€ jacHO NOTBPhYjy ynory oBor Molekynta kao anapmuza. Herospemeno,
y HH(IaMalKj CKHM YCITOBHMA, CEPHH IPOTEa3e KOje HOTHYY 011 HEYTpoduia ¥ MacToIHTa , Kao
o ¢y enactasa, karencud G, mporemHasa 3, TpHNTasa, XMMa3a M TpaH3uM B, npenmsno
pasnay LeHTpalTHH JoMeH Monekyna. Ha Taj naunn nacrajy kpahe, spene usopopme (IL-33%
70, [L-33%70 ) [L-33105270 [1-331%27)  koje mokasyjy sHaTHO Behn adHMHHTET M CHAKHH]y
OHMOJIOLIKY AaKTHBHOCT Y OJHOCY Ha npekypcopeky (opmy (175, 180,193, 196). OBH pesyntaTi
yKa3yjy Ja NpOTEOIHTHYKA KOHBEP3Hja MPECTaB/ba KIbY4aH PETYIaTOPHH KOpak y (hHHOj
MOMYIAIHjH HHTEH3UTETa M JUHAMHKE HMYHCKOT OJroBOpa rnocpenosanor myrem 1L-33.

1.3.3. ST2 peuentop u peryianuja akmeHoctu IL-33

IL-33 mnpeacrarba NNEjOTPONHHM LMTOKMH YHje OHOMONIKO MAEjCTBO 3aBHCH Of
UHTEpaKLWje ca cneuu(UYHHM PELENTOPCKMM KOMILIEKCOM Koju uune Monekyn ST2 u
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nomohuu npoteun peuentopa 3a IL-1 (enrn. IL-1 receptor accessory protein, IL-1RAcP). I'en
ILIRLI (eurn. interleukin I receptor-like 1) xojn xomupa ST2 mpoTeMH NOKaNM30BaH je Ha
xpomo3zomy 2q12 u 3aysuma npudmokno 40 kb y okBupy mmper renckor knactepa IL-1 (197,
198). Ilpeu onunc ST2 notude u3 1989. roaune, kaja je HASHTH(UKOBAH TPAHCKPUIIT TY:KHHE
2,7 kb koju KoMpa CEKPETOBAHHM MPOTEHMH MoneKkyincke mace oko 37 kD, xacauje npenoznar
Kao pacTBopseHBa (hopma penentopa ST2 (enrn. soluble ST2, sST2) (199). Hexkonuko ronnna
kacuuje, 1993. ronune, onMcaH je U AyXKH TPAHCKPHIT KOjH Koaupa MeMOpaHCKy H30(opMy
peuentopa ST2 (enrn. ST2 ligand, ST2L) (200).

len ILIRLI mopanexe anTepHATHBHOM CIajamby, IITO PE3YATYje HACTAHKOM ‘-IHpH
n3zotopme ST2 penentopa: membpancke ST2L, pactBopssnse sST2, kao u Bapujantu ST2V
(enrn. ST2 variant) n ST2LV (enrn. ST2 ligand variant). MemOparHcka 1 pacTBopJbHBa (hopma
HacTajy JeTOBabeM JBa pa3IHYHTa IPOMOTopa, INTo oMoryhaBa qudepeHLHjanHy perynanujy
mBHXOBe ekcmpecHje. PacteopreuBa sST2 ¢dopma nuimena je TpaHcMeMOpaHCKOT H
LMTOIIIIa3MaTCKOT JOMEHA H Hocedyje jeauHcTBeH C-TepMHHAIHH HacTaBak, Jok ST2L mo
CBOjOj OpraHH3alMju oArosapa peuentopuMa Tuma 1 3a IL-1, ca Tpu lg momena vy
eKcTpalenyIapHOM [eny, TpaHCMeMOpaHCKHUM CerMeHToM U uuTomnasMmaTckuM TIR (enrm
Toll/IL-1 receptor domain) nomenom. Mzogopme ST2V u ST2LV nacTajy kao nocieanua
anTepHaTHBHOT cnajama, npun demy ST2V rybu Tpehu Ig gomen u mobuja crenuduuan
xuapodobun C-repmunanuy pernod, ok ST2LV nacraje ykmamameM TpaHcMeMOpaHCKOD
nomena ST2L. Buonomku 3Hadaj OBMX BapHjaHTH jOII YBEK HHUje Y MOTHYHOCTH pa3jalllibeH
(201).

CrpykTypHa wucnuTHBama kommnekca [[-33-ST2 mokazana cy fa je BHCOKa
crenupUHHOCT BE3HBamka YCIOB/bEHA ENeKTPOCTaTHYKOM KOoMILIeMeHTapHomhy H cTporo
nedrHIcaHUM KoHg opManoHuM MHTepakiuujama. Haxon Besusama 1L-33 3a ST2 monaszu mo
perpyroBama IL-1RAcP u dopmupama TpPOKOMIIOHEHTHOI CHIHANHOT KOMIUIEKCA, LITO
omoryhasa npoctopuy afffoxcumannjy TIR momena. Osaj norahaj omoryhasa anrakosarme
agantopckor npotenna MyD88 (eurn. myeloid differentiation primary response 88), ca
nakHagHoM aktuBauujoM IRAK (eurn. interleukin-1 receptor-associated kinase) 1 TRAF6
(eurn. TNF receptor-associated factor 6), uro nokpehe MAPK (enrn. mitogen-activated
protein kinase) u NF-kB curnanuux mnyresa. AKTHBHpamke OBHX Kackajga pesynaryje
HHAYKIIHjOM Ceu(HUIHHX TPAaHCKPUIITHOHHX IporpaMa 1 npoayKiujoM OpojHIX MeaHjaTopa
ungnamanuje (193, 194, 201). ST2 peuentop je excnpuMHpaH Ha pasTHUUTHM henHjama
uMyHckor cucrema (Cnmka 8) M g0 JaHac ce cMaTpa jeJUHCTBEHHM (DYHKLHOHATHHM
penentopom 3a IL-33 (175, 194, 202). Hakon ocnobahama y excTpauemynapHu npocTop, [L-33
Jenyje kao cHaXkaH aKTHBAaTOP MMYHCKOT OITOBOpa THI 2, akTHBHpajyhu ypohene mimdonane
henuje Tun 2 (enrun. group 2 innate lymphoid cells, 1L.Cs2), nomarauke T (enrn. T helper, Th)
2 numdoiuTe, MACTONMTE, eo3uHoduie 1 6azodune, mro WHAYKyje noBehany npoaykimje
nutoxuHa [L-4, IL-5 u IL-13, xoeyunnx 3a oxbpany of mapasuTapHuX WH(EKIHja, pa3Boj
anepruje 1 npouece pereHepannje Tkusa (203-207). [lapanenno ¢ osum, [L-33 yuecTByje y
HUMYHOpErynaluiji 1 ouyBamy TKHBHE XOMeocTase NOICTHIyhH ekcraH3Hjy U (hyHKLH OHAIHY
ctabunuoct perynaropuux T mumdounta (enrn. regulatory T lymphocytes, Tregs), kao u
nonapu3anijy Makpodara ka anTepHaTHBHO akTHBHpaHOM, M2 denoTumy, 4ynMe ce MocTHxe
pesonymja uadnamanuje (175, 203, 206, 208). Kao anapMHH KOjH ce MPETEKHO eKCIpUMHUpa
Yy eNUTEeIHUM H eHaoTenHuM henujama Gapujepa, IL-33 ce Op3o ocnodaha HakoH ourrehema
TKHBa M Jeyje Kao paHH CHTHAI ONACHOCTH KOjH aKTHBHpa JIOKalHe MMYHCKe hemuje u
nokpehe Mexanusme 3amruTe u nonpaske (175, 194). Mako je xnacMuHo MoBe3aH ¢a HMYHCKHM
oarosopoM Tun 2, IL-33 y oapehenuM KOHTeKCTHMa MOAYIHUINE ¥ UIMYHCKE OAroBope THM 1 u
17, xao u uurtorokcuune nyrese, yruuyhu mna Thl mumdpounute, CD8" T hemije un
npupogHoyounauxe henuje (eHrn. natural killer cells, NK), uMe TonpHUHOCH aHTHBUPYCHO] U
aHTUTYMOpcKOj oabpanu (205, 208, 209). 3axBamyjyhn crnocobHocTH Ja Jenyje Ha MIMPOK
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cnekTap UMyHckux henuja, ybydayjyhu aenaputcke hemije, B mumdonure, neyrpodune u
iNKT (enrn. invariant natural killer T cells),1L-33 npeacTasiba kbyuny Besy uamehy ypohene
U cTedeHe UMYHOCTH M o0imMKyje uH(IaMannjcke OAroBOPe y 3aBUCHOCTH OJ NATOJIOLIKOD
kouTexcta (175, 206, 208).
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Cuanka 8. [Ipuka3s hesiuja uMyHCKOr clcTeMa Koje ekenpumupajy ST2 peuentop (1pey3ero 1 KOPUIOBaHO
npema: Griesenauer B et al. Front Immunol 2017; 8:475).

buonomka aktusHoCT IL-33 mojaneske BHILECTIOjHO] peryIauujy, IITO je Yy CKiady ca
HeTOBHM H3pa3HTO CHOKHHM MPOHH(pIaMaHjcKHM AejcTBOM. [lope MexaHH3Ma 3a1pKaBama
Y jenpy, 3HauUajHy YIOTY Y KOHTPOIM HeToBe (PyHKIHje HMa 1 NpoTeonHTHIKa 00paga. Tokom
amonTo3e, aKTHBAIMja Kacmasa, Ipe cBera Kacmase-3 M kacmase-7, nokpehe crnenuduuno
nenawe [[-33 yHyrap JOMEHAa CIMYHOT IUTOKMHUMA, YAME CE€ MONEKY! (DYHKIIHOHAIHO
MHAKTHBHpa U oMoryhaBa yknamame onmehenux henmja 6es unaykuuje unguamanuje (175,
210). HacynpoT ToMe, y HHpIaMalIjCKOM MHAJLEY, pa3IH4HUTe IIPOTease MOTY HIIH Ja 110jadajy
aktueHocT [L-33 Tpancdopmanijom NpekypcKOpPCKOT MOIEKYNa Y BHCOKO aKTHBHE 3pele
(hopme, HITH 1a TOMPHHECY IHETOBO] pasrpajiihH, YMME Ce OTpPaHnYaBa Tpajarke CHIHATH3AIH]e
(175, 193, 194). V3 1o, nakon ocnobahama y ekctpanenynapuau npocrop, [L-33 je nmognoxan
Op30j OKCHIAUMjH KPHTHYHMX LHCTEMHCKMX OCTaTaka, WITO JAOBOAM 10 (hOopMHUpama
nucynduIHNX Be3a, KOH(QOPMAIlMOHE IPOMEHE U IyOUTKa CIocO0HOCTH BE3HBAama 33 PELl €NTOp
ST2. OBaj mpouec 3a pe3ynTaT UMa Harfo ramemne Ouonouke aktuBHocTH IL-33 y kpaTkom
BpeMcHCKOM HHTepBany (211). Konauno, 3Ha4ajaH pery1aTopHH MEXaHH3aM NPEACTaB/ba U
sST2, koju HacTaje aNTepHaTHBHHUM clajalbeM M Jenyje Kao (YHKUMOHAIHH peLenTop
~Maman®, Besyjyhu 1L-33 y uupkynaunju 1 TKHBHHUM TeuHocTHMa. [loBuiiene KoHueHTpalmje
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sST2, omucaHe y pasnMUUTUM MH(IAMALMjCKAM CTalbUMa, MOTY 3HA4YajHO Oa CMAame
OuopacnonoxuBocT U edekTopeky akTuBHOCT IL-33. in vivo (175,197).

1.3.4. ¥nora IL-33/ST2 ocornne y 060/heH:HMa racTPOHHTE CTHHAJIHOT TPAKTA

IL-33/ST2  curnanmma oOcOoBMHA Wrpa 3HadajHy yhaory vy o0oJsemHMa
racTPOMHTECTHHATIHOT TpakTa, [I€ YYecTBYje y OAroBopy ciysHuue Ha ounmeheme u
nponecuma TkuBHe xomeocTase. IL-33 ce excnpumupa y enuTenHuM hemmujama
racTPOMHTECTHHAIHE MYKO3€ W JeNyje Kao allapMHH KOjH ce ocnobaba ycled TKHBHOT
ourrchema. Edextu aktnBammje IL-33/ST2 ocoBMHE y TacTpOMHTECTHHAIHOM TPAKTy CY
JBOjaKe TPHUPOJE H Y BENHKO] MEPH 3aBHCE O OHONOLIKOT KOHTEKCTA, eKCIepHMEHTaHOr
Mojena kao 1 caMe asze 0onecTH, IPH YeMy MOTY UMaTH IPOTEKTHBHY YIOTY Y peTeHepalHju
CIY3HHILIE, aTH H JAONPHHETH OpiKaBaiby HIIH [10jadaBary HHIaMalHje.

1.3.4.1. H. pylori unghexuuja

IL-33 uma BuiecTpyky yiory y narorenesu H. pylori nndexuuje. Tokom H. pylori
nHpeknuje excrnpecja [L-33 y coy3saunm xkemyna je 3navajuo nosehana n mokasyje jacny
NO3MTHBHY KOpenalujy ca KONM4YMHOM OakTepHjckor onTepehea M TEKMHOM TacTPUTHCA.
JejcTBom na enutenne henuje xenyua, H. pylori unmaykyje excrpecnjy IL-33 axrusanmjom
ERK (enrn. extracellular signal-regulated kinase) curnantor nyTa, Ipy 4eMy je 0Baj Ipollec
Y 3Ha4ajHoj MepH 3aBucal o1 GyHxkunonamHocTH akropa upynennunje CagA (212). Taxobe,
unaykuja cekpenrje 1L-33 xao oaroeop na H. pylori uHdeklH]y YCIOBbEHA j€ JeNOBambEM
NOD1 (eurn. nucleotide-binding oligomerization domain-containing protein 1) curamior
nyTa, KOjH YrHue Ha HacTaHak H (JOpPMHpamLe pa3sIH4UTHX H30(hOPMH OBOT IHTOKHHA (213).

Ha ¢ynxkunonamnom nupoy, IL-33 nenyje kao npouH(prIamManujcKH MeaujaTop y
UH(pIaMaIHjcKOM MUJBEY KOjH HacTaje TokoM HHekunje H. pylori.IL-33 akTHBHpa MacTOLIUTE
n mofacTHue ayuewe TNF-o, koju game cympumupa npoiMdepandjy enuTenHHX henuja
Keqyla, mocrelyje MHQIaMaluMjy U oMoryhasa maknly M AyTOTpajHHjy KoJdoHH3auMjy H.
pylori. Ha Taj naunn opMHpa ce maToTeHeTCKa MpexkKa y Kojoj yuecTByjy H. pylori,enutente
henuje momahmna, IL-33, mactountnn m TNF-0, a koja akTMBHO JONPHHOCH pa3BoOjy H
xponunuTery ractputuca (212). IL-33 takolhe yrude Ha MMyHCKH oAroBop TokoMm H. pylori
nngexnuje ycmepasajyhu ra ka Th2? ¢enoruny. Haunme, Toxkom xponuune dase H. pylori
nH(eknyje gonasn 1o nosehane exkcrpecuje v npoayknuje 1L-33 y coysuunm kemnyma, T0K
muieBn ca HegocratkoM NODI rena nokasyjy cmamene HuBoe [L-33 u Th2 nutokuna y
CIY3HHUIIH JKENyNa, y3 uctoBpeMmeno nosehany npoaykuujy Thl nurtokuna, npe ceera IFN-vy.
Osaj o6pazan UMyHCKOT oaroBopa ykasyje ma mpoaykimja [L-33 3aeucua og NODI moxe
JETI0BaTH Kao MeXaHHU3aM KkojH orpann4asa npekomepnu Thl uMyHckH oarosop u ycMepasa ra
ka Th2 umyHcKOr oAroBOpy M THMe JONPHHOCH XPOHHLHTETY HH(pEKIHje H HOTEHLH]aIHO
HAcTaHKy MallHTHHTeTa. Y MpPHIOr OBOME TOBOPH YHIEHHIA Ja AYroTpajHa MpHMeHa
pexombunantnor IL-33 (eurn. recombinant [L-33, rll-33) pesynaryje u3paxkeHoM
HH(OUATPALMjOM alTepPHATUBHO aKTHBHpaHHX Makpodara (M2 ¢enoTuna) u nojayaHom
npogykuujoM Th2 nurokuna (IL-4, IL-5 wu IL-13), y3 aktuBanujy STAT3 (enrn. signal
transducer and activator of transcription 3) CUTHAIHOT NyTa y TKUBY Jenylla Muiiesa. Ose
npomene npahene cy aTpodujom anTpasnHe CIy3HHIE H 110jaBOM METAILIACTHYHHUX KapHIITa Y
kopnycy sxemyna (213). Hacynpot Tome, Buzzelli n capaguuuu (214) cy nokasanu nosehany
excripecrjy IL-33 Tokom akyrue daze H. pylori undexnuje n unaykuujy Th2 mmymckor
0ATOBOpPA, I0K je y XxpoHnuHoj asu H. pylori undexuuje qomno ao peaykuuje excrnpecuje IL-
33 mungykunje Th1/Th17 mmynckor ogrosopa. ['yourak IL-33 moxxe npeacTaBibaT npecyiaH
MOMEHT Y Xpoununoj H. pylori nudexunju, jep HapyllaBa paBHOTEKY UMYHCKOT OJrOBOpa U
Ha Taj HAYMH CTBapa YCIIOBE KOjM MOTOAYjy Aa/k0j MPOTPECHjH TATOJOMIIKOT TIpolieca Ka
kapuunorenesu. Hasenenn pesynraru ykasyjy ga 1L-33, 3aBucHO o KOHTeKcTa H Tpajama
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Je7noBama, MOKe UMaTH ABojaky ynory. Ca jeiHe cTpaHe ydecTBYje y perydalHjd HMYHCKOT
oarosopa cynpecujom Th1/Thl7 umyHckor oaroeopa M chpedaBameM Jabe MporpecHje Ka
KapLHHOTEHEs3!, JOK ca Apyre CTpaHe, y oipeeHHM ycIoBMMa, MOKE NOIPHHETH HACTAHKY
NPEKaHIEPO3HUX IIPOMeHa yrpaBo HHaykuujom nmynckor Th2 oarosopa. Kontpaguktopuu
pe3ynTaTH y OBUM CTyIHjama Cy ASTMMHYHO [0jallibeHH KOpUIIhebeM pa3mMauTHX cojeBa H.
pylori y unnykumju monena H. pylori nudexumje kox mumesa (213, 214).

[Nomamm nobujeHn N3 UCTpaKHBAkbA HA XyMaHO] TIOMYITALIHj! TOKa3yjy a je eKCclpecHja
[-33 mRNA 3nauajuo moBHIlleHa y OMONTAaTHMa TKHBA KeNyla nanujenara ca H. pylori
HMH(EKIIN]OM Y 01HOCY Ha 3[paBe KOHTpPOIe, IpH 4eMy je youeHa JTUpeKTHA oBe3aHocT u3Mehy
npucycTea QakTopa Bupynenunje babA2 n nopacta excupecrje IL-33 mRNA. HetoBpemeno,
excnpecrja 1L-33 Ouna je 3Ha4ajHO HMKA KOJ TalyjeHaTa ca XPOHMYHMM TacTPHTHCOM Y
nopelery ca TalHjeHTHMa ca aKTHBHUM TacTPHTHCOM, IITO yKasyje Aa 1L-33 moske HMmaTH
BAKHY YIOTY Y perylanujd nuduamanuje, TpaH3MIH]H U3 aKyTHOT Y XPOHHYHH TacTPHTHC H
MoIU(DHKALH]H TekHHe HHIaMalljCKUX TIpoleca Y TKUBY kemyua (215).

Taxolhe, renerckn daxTopn gogatHo moaudukyjy ynory IL-33 y osoj Gonectu. Koa
CUMITOMATCKMX Tauujenata ca H. pylori ynkycnom Oonemhy 3alenexeHe cy Mame
koHueHTpauuje uupkymumyher IL-33 y ognocy Ha acuMnToMaTcke Nauujente ca H. pylori
MH(EKIHjoM Ka0o M Yy OOHOCY Ha 37paBe KouTtpoie (6e3 H. pylori undexuuje), ro ykasyje aa
cmameme npogyknuje 1[-33 moske moeehaTw pHU3MK o HacTaHkKa yiOKycHe OolecTH.
[Momumopduzam rena 3a IL-33 (rs1929992), nocebno GG renotun u Hocwonwm G anena,
MoBe3aHM cy ca BehMM pH3MKOM pa3Boja MENTHYHOr YiIKyca, a koHnentpamuje IL-33
YCHOBJBEHE CY KaKo TEHETCKOM Mo3aauHoM nomahuHa, Tako u CagA crarycom 6aktepuje. OBu
pe3ynTaTH yKasyjy Ha To Ja cHHzkeHa ekcipecHja [L-33 mMoxe cMambHTH OTIOPHOCT CIIY3HUIIE,
noeehatu meHy 0ceT/LHBOCT Ha olrrehierbe U THME TONPHHETH yaueporeHesu (216).

1.3.4.2. Aymoumyncku zacmpumuc

YV natorene3u ayToMMyHCKOr racTpuTHca, [L-33 je npenosnaT kao kbydan daktop ka
pa3Bojy MeTarulasHje JKeiyla, HapoYMTO METamjasHjeé Koja €KCIPUMHpPa Cra3MONHTHYKH
nomunenTun (eHmi. spasmolytic polypeptide-expressing metaplasia, SPEM). V ycnoBuma
XPOHHYHOT ayTOMMYHCKOT TacTpHTHCA ACTEKTYje cc mopacT ckcnpecuje [L-33 y cmysuunm
JKelyla, I/Ie 0Baj LHTOKUH JgNyje Kao KpUTH4YHA Be3a Koja ciaja Nep3ucTeHTHY HH(IaMannjy
ca MeTanjaacTHYHOM TpaHc(opmanyjoM enutena. Ha mexanuctuykom nusoy, IL-33 yemepasa
UMYyHCKH oxarosop ka Th2 denotunmy, nogctHuyhu akymynauujy eo3uHodHIa H akTHBALH]Y
M2 makpodara y xopnycy xenyua. Osu Makpodparu, xoju Takohe excnpumupajy IL-33, on
CYIITHHCKOT CYy 3Hadaja 3a HanpenoBame SPEM-a Tako mTo ce HHXOBOM JETLISHH|OM HIH
omokagoMm IL-33/ST2 ocoBuHe jaB/ba 3HAYAjHO CMakelhe MeTannacTHUKUX pokyca (217-219).
IL-33 pgemyje kao YCXOAHH perynaTop ceKpelyje UTOKHHA, CTHMynHIyhi npoaykunjy IL-13,
4Hje je MPUCYCTBO HEONMXOJAHO 3a MHAVKIHUjY MeTamnasdje HaKoH I'yOMTKa HapHjeTalHHX
henuja. epuuujennujarena sa IL-33 unu merosor peuentopa ST2 y moTnyHOCTH crpeyasa
Ppa3Boj MeTamnnasuje, N0k erzorena npumena IL-33 unu IL- 13 u3a3uBa MeTannacTHYHE IPOMEHE
y knockout MoeIMa, LITO HEJBOCMUCIIEHO IOTBphyje [1a je 0Ba CUI'HAIIHA 0COBUHA HEOIIXOIHA
3a pa3Boj SPEM-a (218). [ponec y Bemikoj Mepu 3aBHCH 01 eo3uHo(una, Oyayhn na muxosa
Iermnenrja cMamyje 0poj M2 makpodara xoju mpoaykyjy IL-33 u camum Tum yOmaxkasa
MeTannacTHyny Tpanchopmanujy (217). Ilopex axymynamnuje m monapusaiije MMYHCKHX
henuja, IL-33 nmompuHOCH M oapKaBamky XpoHM4YHe MH(Iamanuje, cTBapajyhn mumbe Koju
MOToIyjc PEMOJCIIOBAaIbY CHHUTCHA M TI0jaBH MCTamacTHYHHX npoMeHa. Th2 mommHaHTHO
okpyxeme, koje IL-33 opkecTpupa, cse uemthe ce mocmaTpa kao gakxTop koju noxpehe
TPaH3ULIH]Y 0] XPOHHYHOI TaCTPUTHCA Ka METalaasHjH H, Y Kpaj1boj JIHHHjH, Ka KapLIHHOMY
xenmyna (219).
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1.3.4.3. Kapyunom scemma

VYV kapuunomy xenyna, IL-33 umMa ciooxkeHy ymory y pasBojy, HpOrpecHju H
NOTeHLH|aTHUM TEpParujCKUM TPHUCTYNHMa. Y TYMOPCKOM TKUBY 3Kellyla ce OeTeKTyje
noeehano npucycteo u excnpecuja [L-33, a Behe koHIleHTpaIlje OBOT IUTOKHHA TIOBE3YjY ce
ca HENOBOBHOM mnporHo3oMm M Behnm cTenmemoMm arpecuBHocTH Tymopa (220-223). Ha
monekynckom HHUBOY, IL-33 ce ocnobGaha u3 omrrehennx wnm wH(pIaAManHMjoM M3MEmEHHUX
enutennux henuja xenyma, HakoH uera fAenyje npeko ST2 penentopa Koju ce eKcnpuMupa Ha
pasnu4UTAM henujama HMyHCKOT cHeTeMa Kao M henjamMa cTpoMe y TYMOPCKOj MHKPOCPEIHHH
(220, 222-224). Osa untepakuuja omoryhasa 1L-33 na Momudukyje oaroBope MMYHCKOT
cucTeMa M CTPOME Yy MpaBly KoOjH MOApiKAaBa €KCNaH3Hjy Tymopa, aHTHOTEHe3y H
pemofenoBame TkuBa, wro 1L-33 fgonespyje HEHTPANIHO MECTO y OMONOTHjH KapLHHOTEHE3e
JKellylla U MOTeHIIHjaTHOM TepalijCKOM LUbY.

IL-33 moxcTu4e NporpecHjy KaplHHOMa K eTylla Kpo3 BHILE NaTONIOIIKHX MEXaHH3aMa.
Jeman o KbYYHHX MEXaHH3aMa je NPOMOLHja YHAKPCHE KOMYHHKalHje H3Mehy TymopckHX
henuja u pudpodIacTa MoBe’aHUX ca TYMOPOM (eHII. cancer-associated fibroblasts, CAFs),
YUMe Cce MOJCTHYE METAcTaTCKM IIOTEHIHjal M MHBa3HBHOCT HEONIACTHYHOT TKHBA.
@dudpobnacTH akTUBHPAHH Y TYMOPCKO] MHKpocpeanHH npoussoie 1L-33, koju cTuMmynuiie
MUTpallHjy M HMHBa3Hjy henmja kapLUMHOMa >Kelyla WHIYKIHjOM emUTelHO-Me3eHXHMCKe
Tpausunuje (eHrn. epithelial-mesenchymal transition, EMT. Osaj mpouec je IBocMepaH:
Tymopcke henuje nmyse TNF-o koju mogcruue CAFs na momarno mpoaykyjy IL-33, unme ce
CTBapa caMOOAPKHB KPYT KOjH OaKINaBa MPOTPEcHjy U IMpeme ManurauTeTa. brokagaIL-33
unn mwerosor penentopa ST2 y Tymopckum henmjama mmu CAFs 3HauajHo cMmamyje
HEPUTOHEATHY JUCEMUHALIM]Y M YKYIIHH METACTATCKY NOTEHLUjalL, IUT0 Harnawaga 3aa4aj [L-
33/ST2 curnamHe OcOBHHE Kao MOTEHIMjaliHe TepamnHjcke METE Y KapIMHOTEHE3H Keyla
(220).

IL-33 name OONPHHOCH MPOTPECHjH TyMOpa Kpo3 HMYHOMOAYNaTOPHE MeXaHH3ME,
Ogenyjyhn Kao amapMHH KOJH aKTHBHpa MAacTOLHTE M TOACTHYE perpyToBame Makpodara
MOBE3aHUX ca TyMOpoM, nmoceOno M2 deHoTHIA, MO3HATHX MO TOMe 1ro (haBOPH3Y]y pact
TyMOpa, CTBapahe HOBUX KPBHHX CYI0Ba H H30eraBame aHTH-TYMOPCKOT HMYHCKOT HaA30pa.
Ope henujcke nomynanuje, moa yruuajem lL-33, cTBapajy HMyHOCYIPECHBHO TYMOPCKO
OKpY:Keme Koje oMoryhapa HeornacTHIHHM henrjama Op:kH pacT H LMperbe. Y NPUIOT TOME,
NOKa3aHo je Ja reHeTcka MK (hapMaKoIIolKa JerieliHja MacTonuTa, M2 Makpodara HIH cama
onmokaga IL-33/ST2 curnanHor myTa 3HA4ajHO PeAyKYjY TYMOPCKY Macy M cy30dHjajy pacT
TyMOpa y NPeTKIMHHYKHM MOJENHMMa, IITO JOJAaTHO YKasyje Ha TepalHjCKH MOTeHLHjal
HUJbama 0Be 0coBHHE (222, 224). OcuM yTHIIaja Ha UMYHCKH odrosop, IL-33 aupexTHo genyje
Ha Tymopcke henuje, moacTuuyhu mMXOBY mnponudepalnjy, MUTpaldjy U Tponas Kpo3
henujcku UUKITyc, TOK HCTOBPEMEHO MHXUOHMPA aloNTo3y, YUMe NOocTIelyje BIX0B ONCTaHaK.
Ose npo-tymopcke akTuBHOcTH nocpegosane cy MAPK curnanmsaumjom u npahene
nosehamem excnpecuje perynatopa henmjexor nukiyca kao wro cy uukind D1 u kunase
3aBUCHE o1 UMKIMHA (eHTn. cyclin-dependent kinase, CDKs) 4 u 6. YTumasame excrpecuje
reda 3a ST2 penentop nytem mane nuTepdepupajyhe pubonyknennck e kucenuue (eHrn. small
interfering RNA, siRNA) y tymopckum hemujama nonmnmrasa edexte IL-33, mmro cmaxkmo
HOTKpenJbyje TBpAmY aa je 1L-33/ST2 ocoBuHa HeonxoaHa 3a MOAPIIKY NPONH(EepaTHBHOT U
MuTrpanuoHor ¢genotuna henuja kapuuHoma xkenyua (223).

[loBchanu nmBom IL-33, kao u akymymanMja HMYHOCYNpecHBHHX hemuja Koje
excpumupajy ST2 peuentop, yk/bydyjyhH MacTouuTe, MHjenoMaHe cynpecopcke hemuje
(eurn. myeloid-derived suppressor cells, MDSCs) u Tregs, moBe3aHH Cy ca JOIIHjOM
IPOTHO30M H pe3HCTeHIHj oM Ha Tepanujy HHxuouTopumMa PD-1 (enrn. programmed cell death
protein 1) KOf IallijeHaTa ca y3HANpeI0BAIMM KapLHHOMOM kenyla. OBH pe3ylaTaTH ykasyjy
Ha To Aa 6u IL-33/ST2 ocoBuHa MOITa NOCTY:KUTH Ka0o GHOMapKep NpeIuKIHje TepanujCcKor
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OJTOBOpA, aJTH H KA0 NOTEHIIWjaHa Tepanujcka MeTa y LHJbY IPEeBa3HIakeha Pe3HCTEHIIH]e
Ha UMyHoTepanyjy (221). Mako Behuna ucTpaxuBama Mogpikasa Ipo-TymMoporenu edexar 1L-
33, BaxkHo je mctahm ma JenoBame OBOr OMTOKMHA Moxe OuTu 1Bojaxo. [lojemmna
UCTpaXKWBamka yKa3zyjy Ha aHTHnpoiudepaTHBHe u npoanontotuune edekte [L-33 y
ofpehleHHM TYMOPCKHAM JHHHjaMa, CYMIPOTHO FHETOBOj CMOCOOHOCTH Jla CTHMYIHINE
npomadepanyjy y HOpMaTHOM enuTeny xkenyna. Mnak, y nomunantnom 6pojy HcTpakuBama
npeoBnalyje craB ma IL-33 dasopusyje nporpecujy kapuunoma skemyna (220-225). Ha
TepanujckoM mnany, 1L-33/ST2 ocoBuHa ce cBe MHTEH3WBHH|€ HCTPAXKYje KA0 HOTEHIIH]AHH
HWJb Y Jedemy oBe Oonecth. PesynraTH NpeTkNIMHMYKHX HCTpaKHBama MOKa3yjy naa
naxubuumrja [L-33 unu ST2 moxe peaykoBaTH TYMOPCKH PacT, OTPaHHYHTH METACTa3HPahE H
n000JbIIATH OJTOBOP HAa MMYHOTCPAIH]Y, IITO OBY OCOBHHY MO3HIMOHHpPA Kao NMEPCISKTHBHY
Y pa3Bojy HHOBaTHBHHX TepamnMjcKHX cTpaTeruja (220-226). Melyrum, knuHHYKA NpUMeHa
OBMX TepanMjcKHX MpHCTyna Tek Tpeba ma Oyae y mornyHocTH Aeduuucana. Texyha
HUCTpaXKHBakLa ycMepeHa ¢y Ha HWASHTH(HKALH]y MOATpyNa manujeHaTa KojH OH HajBHLIS
uMmam kopucTH of 1L-33/ST2 numanux Tpermana, mro 61 y 6yayhHOCTH MOIIO AOBECTH 10
NepcoHaN30BaHOT TEPANIMjCKOT MPUCTYIIA Y Ieueby KapuuHoMa xkemyna (221, 226).

1.3.44. Hupnamauujcke donecmu upesa

Pactyhn Opoj ucTpaxupama y TOCIHeImkoj AeleHHjH yKasyje Ha Baxuy ynory 1L-33 y
HUMyHOTIATOTeHe3H HH(IaManujckux OonecTr 1peBa, ca BUIIECTPYKHM M IBOjakHM edeKTHMa
y perynalujH HHTeCTHHalHe HH(IaMalHje H peMofeNnoBamwy TKHBAa. OH ce KOHCTHTYTHBHO
eKCIPHUMHpA Y eMHTeNHHM, eHI0TeHHM H hemujama cinanuM puOpodIacTHMa LpeBa, a HAKOH
ourrehema MM Hekpose henuja ocnobaha ce y MHKpocpeIuHy e Jenyje Kao ,alapMHH",
CHUTHATH3HpajyhH HMYHCKOM CHCTEMY IIPUCYCTBO TKHBHOT olrehema (227,228). Penentop 3a
I-33, ST2, nanasu ce eKkcnpUMHpaH Ha HMyHCKMM henujama npesa kao umo cy Th2
numonurn, Tregs, ILCs2, maxpodarn u B mumdouutuma (227-229). ¥V ynuepoznom
KONIMTHCY YOUeHO je 3Ha4ajHo nosehame excnpecuje IL-33 y undnamupanoj cnysHUIH LpeBa,
npu uemy HuUBoM IL-33 moka3syjy jacHy HO3HTHBHY KOpenanHjy ca akTHBHolhy GonecTH, T0K
je xox Kponose 6onectn excnpecuja IL-33 nosehana y ciy3nuuu Lpesa and y 3HauajHO Mamoj
mepu (230, 231). Ilopex Tora, cepymcke konnentpanuje 1L-33 u sST2 cy noBuieHe kon
nanyjenaTa ca uH(IamaunrjckuM donecTuMma upesa (230), mako mojequHe cTyaHje Oenexe
cympotaH o0pasal] KOjH KapakTepHile cHHXeHa koHueHTtpauuja I[-33 y3 mnorumene
koHuenTpanuje sST2 xox mnanmjenara ca wH(mamanujckuMm OomectiMa 1pesa (232).
dynkunonanno nocmatpano, IL-33/ST2 ocoBuna y wmagnamanmjckum GonecTuMma Ipesa
HCIIO/baBa JABOjaKy i KOHTPAAMKTOPHY YIOTY 3aBHCHY O cTagujyma OoNecTH H camor
KOHTEKCTa HCTpaXKuBama. ¥ paHoj dasH aHHMAIHOT MoJela YILepo3HOr KOIHTHCA H3a3BaHOT
JIeKcTpaH HaTpujym cyndarom (eHrn. dextran sodium sulfate, DSS) 1L-33/ST2 ocoBuna
NOoJCTHYe JOKaIHy HH(IaMalijy akTHBanujoM ypohiene umynocts (233), 1ok je 6i1okajga ose
OCOBHHE Y3POKOBAlla CMambelhe TeXHHe DolecTH kako y akyTHoM DSS konutHcy Tako H y
aHHMaNHOM Mojeny KponoBe OolecTH OZHOCHO KOIMTHCY H3a3BaHOM TPHHHTpOOEH3eH
cyn(OHCKOM KHCENHHOM (eHTIN. trinitrobenzene sulfonic acid, TNBS) (234). HacynpoT Tome,
cTyauja Phuong w capagnuka (235) nokasyje mpotektueny ynory [L-33/ST2 ocoBune y
akyrnoMm DSS xonutncy npeko aktusauuje Tregs u ILCs2. ltasuie, npumena erzoreor IL-
33 pesyntyje akTuBanujom ILCs2 1 1 nodosbmameM KTMHHYKHX MaHUecTallja HH(AaMalHje
y DSS xonutucy nyrem cdaktopa pacta am¢uperynuna (235, 236). Pesynrate oBe cTyauje
HOTBPIUIN cy Seo U capaauuiy (232), koju cy nokasamu Aa erzorena npumena rll-33 uma
npoTekTHBaH edear y akyTHoM DSS xomutucey kao u TNBS konmurucy npekxo ctumynanuje
npotieca nudepernrjanuje nexapactux hennja n aktuBanuje M2 makpodara. Takohe, 1L-33
MIMa YIOTy y pemapariji 1 PECTHTYIH| U CITy3HUIIE IPEBA MyTEM aKTHBALIHje EIUTETHE MUKPO
RNA-320 (eura. microRNA, miRNA) Toxom c¢a3ze pesonyuuje akyrnor DSS konutuca (237).
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VY XpoHMYHUM aHUMATHUM MojemMa konutca IL-33/ST2 ocosuna takohe ucnossasa
CYNpoTHe e(pexTe 3aBHCHE O caMOr Mojena OonecTH. Y MOJENy CIIOHTAHOT XPOHHYHOT
unentucakog SAMP (eHrin. senescence-accelerated mouse prone) coja MUIIEBa, KOjH C€ YECTO
KOPHCTH Kao ekcriepdmenTandu ananor Kponose Oonectu, IL-33 uma arpecusny yiory,
nofactuayhu akTuBaryjy eosunopunan Th2 umynckn ogrosop (238). Cinuan ncxo/ youeH je
n 'y cryauju De Salvo n capannuka (239), roe IL-33 myrem NOD2 (enrn. nucleotide-binding
oligomerization domain-containing protein 2) curnanuzanyje v aktusauuje 1LCs2, noropmasa
unentuc kog SAMP coja mumesa. Hacynpot Tome, y mogeny xponuunor DSS xomatuca IL-
33 mokasyje npoTekTuBaH edexar 3axsabyjyhm aktuBanuju Tregs u perymatopuux b
numdonura, y3 uetoBpemeno cynpecrjy Thl7 ogrosopa (240).

IL-33 pomatHO yTH4YE Ha cacTaB LPEBHC MHKpPOOMOTE Tako INTO IIPOMOBHILC
npoxykuujy IgA, npu uwemy ngedurmmr IL-33 y3pokyje aucOMO3y, Koja ce KapaKTepHILIe
€KCIaH3H]OM MYKOIMTHYKHX H NpoHH(pIaMalHjcKUX DakTepHjCKUX BpcTa Koje oJpKaBajy
uHpnamanujy kpo3 Mexanusme 3asucHe on IL-la (241). kberosa ynora y pa3eojy
HHTecTHHaNHe (UOpO3e HMa 3HAYAjHY KAMHHMYKY Texuny, oyayhn ga cy ¢gubpocTeHoTHuHe
KOMIIJIMKallMje uecTe KoJ nanujenaTa ca Kponosom donemhy (228, 242).

1.3.4.5. Konopexmannu Kapuunom

Y konopekrannom kapuuHomy, 1L-33 ce excnpumupa Kako y TYMOPCKHM €NHMTEIHHM
henujama, Tako M y KOMIIOHEHTaMa CTPOME, & BETOBO JejcTBO 00yxBaTa AMpPEKTaH yTUUaj Ha
Tymopcke henmje, kao 1 MHAMPEKTHY MOIYNAIN]y MMYHCKHX M helnHjcKuUX momynarnuja cTpoMe
(243-247) . Ipo-tymopcko nenorame [L-33 ocTrapyje ce myrem Bume mexanusama. [lokasano
je ma 1L-33 moncTude onpixaBamke MAaTHHHHX CBOjcTaBa TyMopckux henuja n mosehasa mUXoBY
OTIOPHOCT Ha anmomnTo3y, AenoM Kpo3 aktuBauujy JNK (enrn. c-Jun N-terminal kinase)
CHTHAIHOT MyTa M M0ojadaHy eKCHpecH]y KbydHUX TeHa 110Be3aHHX ca MaTH4yHowhy hennja,
1ITO JONPHHOCH arpecHBHH]EM pacTy TyMOpa H HelOBOJbHH)Oj MPOrHO3H KOA METAcTaTCKOr
KonopekTanHor kapuunoma (243). Uctospemeno, 1L-33 nogcTude perpyToBambe U akTHBALM]Y
Makpodara, KOjH IpeKo IIPpoIyKIHj e IpocTarianHHa J0JaTHO MoAp:KaBajy TYMOPCKH pacT H
ouyBame MaTHUHHX henuja Tymopa. Ilopen Tora, IL-33 menyje na CAFs u cybenutenue
muoubpobnacTe, cTUMyAHIIYH NpekoMepHY NMPOAYKLHjy eKCTpallelylapHor MaTpHKca H
pasBoj Ae3MoIlIa3Kje, YMMe ce CTBapa MHKPOCPeAHHA NOTOJHA 3a HHBA3Hjy H METAcTa3Hpame
(244, 246). AxruBaunuja IL-33/ST2@bcoBune mNoAcTHHYe M TOjadaHy eKCOpPecHjy Tpo-
MeTacTaTCKMX MoleKkyna, ykbyayjyhu 1L-6, CXCR4 (eurn. C-X-C chemokine receptortype4),
MMP (eurn. matrix metalloproteinase)2 1 9, ITO ONaKIIABA MUTPALUjy TYMOpcKHX hendja u
IBLHXOBO MMpeme (247).

INopen mupexrnux edekara na Tymop, IL-33 3mauajHo o0mHMKyje MMYHCKH Iej3aK
KoJlopekTaiHor kapuuuoma. OH [OACTHYE aKyMyJIalujy U ()YHKLUOHAIHY akTuBauujy Tregs,
koju cy3bujajy edextopcke CD8 T hemmjcke oaroBope u  JomnpuHOCE pa3Bojy
HMMYHOCYTIPECHUBHOI MHJbea, NMOTOJHOT 3a HanpenoBame Tymopa. Hcrtospemeno, [L-33
naxubupa audepennujaurjy Thl7 numdounta u cmamyje npoaykuujy IL-17, momatHo
pemerehu paBHOTe)Y MMYHCKHX henujckux cybrnonynanuja y TYMOpcKoM OKpyxkemy (248).

CynpoTHO OBHM TIpo-TYMOporeHHM edekTuma, y oapehenum ycnosuma 1L-33 moske
HCIO/bUTH M AHTH-TYMOPCKO [€jcTBO. Y IPHCYCTBY O4YYBAaHOI M cHaskHOr T-henmjcxor
UMyHCKOT onrosopa, IL-33 mnoeehaBa oceT/bMBOCT TymMopckHX henmHja KonopekTamHor
KaplHHOMa Ha XeMOoTepamujy 5-(IyopoypalHIoM, MyTeM KOOpAHHALMje aHTH-TYMOPCKHX
CD4" u CD8" T henujckux oAroBopa U HHAYKI[Hje aONTOTCKHX MEXaHH3aMa Y TYMOPCKHM
henujama. Ourrehene Tymopcke henuje mpu Tome ocnobahajy IL-33 u xemoxune 3a T
muMQOLUTE, YUMe Ce YCIIOCTaB/ba MO3UTHBHA TOBPATHA CIIpera Koja [ojayaBa aHTHTYMOPCKY
UMyHOCT nocpenoBany T maMponuTHMa M Mo0OJBIIABA OATOBOP Ha Tepanujy. OBH pe3ynTaTH
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ykazyjy Ha noTenuujanuy ynory IL-33 xao mpeauxTuBHOT GHOMapKepa OCeTJbHBOCTH Ha 5-
¢yopoypauun u Moryher agjyBanca y MMyHOTEpanHji KONOPEKTATHOT KapluHoMma (249).

ITopex Tora, 1L-33 ponpuHocH peMojenoBamby TYMOPCKE CTPOME, aHTMOTEHE3H M
(opMHparby NPO-TYMOPOr€HE MUKPOCPEINHE, YUME J0JaTHO NOJACTHYE Pa3Boj U NPOIPECHjy
KonopekTatHoT Kapuunoma (244, 245). HheroBa mnoruieHa eKcnpecHja MOBe3aHa je ca
y3HampeooBalMM NaTONOIIKHM KapaKTepucTHKaMa OolecTH, yKbydyjyhn wHipakeny
Ie3MONastjy, TYMOPCKO ,Iyl/beme” H NHM(HY MeTacTasy, noceOHO KOI JIEBOCTPaHO
TMOKATH30BAHHUX KaplUHOMAa KOIOHA (246).
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2. IWBbEBH U XUIIOTE3E CTY/JUJE

2.1. UWJbEBH
[lum wucTpakuBama je Aa ce HcnUTa yTunaj curHandor myrta IL-33/ST2 na
MMYHOMEXaHH3ME YKJBYUCHE Y NaTOTeHe3y aKyTHOT TOKCHYHOT omreherba xKemyla MuIa.

Y CKIady ¢a IH/bEM IMOCTaB/bCHH CY cnemchy 3amamu:

1. OgpequTH yTHLIa] TeHcke Aenendje ST2 Ha HHTEH3UTET JeCTPYKIH]E KemyLa H TO Ha JBa
HA4YHHA: OZpehHBambeM MaKPOCKOIICKOT CKOpa Tako ITo he ce MEpHTH MOBpLIMHA Je3Hja H
HPOLEHOM KBAHTHTATHBHOT XHCTOJIONIKOT CKOpa TKMBHUX MPOMEHA.

2. YTBpauTH edekaT reHcke AepuuHjeHnuje peuentopa ST2 Ha MomynauHjy HMYHCKOT
OJTOBOpA aHATH3OM:

- 3aCTYIJbEHOCTH MOHOHYKIEPAHHX H MOJIHMOP(OHYKJIEaPHHX JIEYKOLHTA Y TKMBY aKyTHO
omrreheHor xemyna

- ¢eHOTHNCKHMX N (YHKIHOHAHUX KapakTepucTHka HH(uiITpumyhux hemmuja ypohene mn
CTEYEHE UMYHOCTH

- 3ACTYMUBEHOCTH W (DYyHKIHOHATHOT (DEHOTHIA MMYHOCYMpecHBHHX henuja y akyTHO
omrreheHOM TKHBY JKeTyla

- HUTOKHHCKOT MHJbEA Y TKUBY JKEIyLa U CEPYMY.

3. Hcnutarn noTeHuujanHy Be3y Aeneudje reHa 3a ST2 ca nuponTo3oM, amonTo3oM H
MH(IaMaLKjOM H YTBPIUTH MONEKYICKE MEXaHU3ME

4. Ucnuratn edexar ctumynamyje curnanuor nyra 1L-33/ST2 naxon cucreMcke anankanyje
I[-33 Ha MHTEH3UTET TKUBHC ICCTPYKLHjc oapchuBambeM MaKpOCKOICKOT M XHCTONOLIKOT

cKOpa.

22. XUMIIOTE3E
Pagne xunoTese UCTpaKHBambAa:

1. lenenunjarenasa penentop IL-33 (Monekyna ST2) cMamyje HHTEH3UTET aKyTHOT TOKCHYHOT
omrrehersa K emyla U3a3BaHor jeJHOKPaTHAM YHOCOM alKkoXoma.

2. bnokaga u/unu crumynanuja curnansor nyra IL-33/ST2 momynupa nmMyHCKe MexaHHM3Me
O/TOBOPHE 3a aKyTHO owrreheme ciy3nuLe xenyna.
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3. MATEPHJAJL 1 METO/JIE

3.1. EKCOIEPUMEHTAJIHE KHBOTHIbBE

HetpaxuBarse je CIpOBEIeHO Ha CHHIeHHM MHUIIIEBUMa cTapocT u3Mely 6 1 8 Henesba,
00a nomna, unctor coja (eurn. wild type, WT) BALB/c, kao n na mumesuma BALB/c coja xon
Kojux je red 3a ST2 unmano yknomwen (enrn. ST2 knockout, ST2"). Mumesn cy apxann y
CTaHJapau30BaHUM nabopaTopHjckuM ycnoBuMa Yy oOkBupy Busapmjyma Llentpa 3a
MOJIEKYJICKY MEIHIMHY M HCTpakKMBame MaTHuHUX henunja dakynteTa MEIMIMHCKHX HaykKa
Yuusepsutera y Kparyjeeuy, npu KoHTpoIHMCcaHOj TeMIepaTypH M BIaXKHOCTH, ca 12-
4aCOBHHM LIUKIYCOM CBETIIOCTH M Mpaka. TokoM Lienor Tpajama eKCepIMeHTa JKUBOTHILE CY
uMane crobogaH MPHCTYN MeleTHpPaHo] XpaHH U Boau. CBH eKCIepHMMEHTAIHH MPOTOKOIH
cposesicnn cy y [fknany ca BaxehuM €THYKAM CMEpHHUIAMa 3a paji ca 1adopaTopHjcKHM
JKHBOTHIbaMa Koje je 0g00puna ETHuka koMHCH]a 3a eKCIIepHMEHTANHE JKHBOTHILe DakynTeTa
MeIMIHHCKUX Hayka YHHBep3suTeTay Kparyjesuy (0poj u matym: 01-6172/3;09.06.2023.). ¥V
CBAKOM I10jeHHAYHOM eKCIIepHMEHTY KopHiheHe CY KHBOTHE:E HCTOT II07a, NPHOIHKHE
CTapoCTH (pasiHKa HHje TIpeNasuia IecT JaHa) 1 yjeJHaueHe TelecHe Mace (pasInKka Mamba of
jemHor rpama), 4MMe je OCHIypaHa cTabHIHOCT 1 YIOPEIHBOCT eKCIIepHMEHTaTHIX YCIOBa.

Y 3aBUCHOCTH O] T10J1a U TEKHHE MUILEBH Cy paBHOMEpPHO pacnopel]elm y cneneche
CKCIICPHMEHTA/IHE H KOHTPOIHE I'pyIe:

1) BALBc WT muIneBn koju cy opanHoM rapaxoM npumunn 80% amkoxon y jeqHoj 103H
2) BALBc ST2” mMuIeBH Koju Cy OpaTHOM raBakoM IPUMHIH jenny 103y 80% ankoxona
3) BALBc WT mumesn kojuma je npe yHoca jenne goze 80% ankoxona opamHoM
raBaKOM HMHTpanepuToHeanHo yopusran [L-33
4) BALBc WT muieBH k0jH Cy opalHOM raBaxoM NpuUMHIH jenny 103y PBS
(enurn. phosphate buffered salline)
5) BALBc ST2" MulleBH KOjH CY OpajHOM TaBakoM IPHMHIH jeany xo3y PBS
6) BALBc WT muieBn kojuMa je HHTpanepHTOHeanHo yopusrana jenna gosa PBS

32. HHAVYKIHJA MOJEJA OUITEREA JKEJIYLHA

MuimeBd cy HacyMHYHO pachopeheHH y ekcrnepUMeHTalTHe M KOHTPOIHE TIpyIle.
Excriepumentanue rpyne unnnm cy ST2 u WT mumesu kojuma je ammukosan 80% etanon
y zanpemunn on 200pL (mpubmmxno 10 ml/kg TemecHe mace) opamHOM raBakoM, paju
M3a3uBamka akyTHoT omrrehema xemyna (Cnuka 9). [loza u koHIeHTpaiyja eTaHona o1abpane
cy Ha 0CHOBY panHjux cTymHja (157,250). Koutponne rpyne (ST2' u WT) nobune cy jeanaky
sanpemuny PBS-a, Takohe opannom raBaxkom, kako Ou ce obe3benmma xommapaOHUITHOCT
U3Mely TpeTHpaHHX H HETPeTHPAHHUX XKHUBOTHHA. TPH caTa HAKOH aljiMKallHje eTaHoNa HIH
PBS-a, cBe :KHBOTHIbE CY XKPTBOBAHE LI@PBHKAIHOM JHCIOKAILM]jOM, ¥ CKIady ca BaxehHm
eTHUYKHM CTaHJapIuMa 3a MHHHMH3a1H]y 001a H naTe. Xemylu cy oqMax HaKOH KPTBOBA:A
eKCLIH3HPAHH, Y3TY)KHO OTBOPEHH AyK BENHKe KPHBHHE H NaK/bHBO HCIIPAaHH QH3HONOMKHM
pacTBOpOM pajH yKilamama caipxkaja. Hakon Tora, H3010BaHHM kemylH cy KopuuheHH 3a
pasnHunTe MeTojoNolIKe nocTynke. [Ipe nuayknuje omrehema eayla, cBe KHUBOTHILE CY
NOJABPruyTe 24-4acoBHOM IEPUOIY I1af0Bamka, Y3 cTalaH NpHcTyn Boau (ad libitum).
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| Cinka 9. AINIMKOBaM: ¢ eTAHO0JIA NYTeM 0pAlIHe raBaKe.

3.3. OIPEBUBAILE MAKPOCKOIICKOI' CKOPA

3a MakpOCKOINCKY aHalM3y, HAKOH PeceKIHje, JKenynal je WHIM3UPAH IYK BelTHKe
kpuBuHe ¥ ucnpad PBS-om. Pagn oxpehuBama nospumne nesuja, yHyTpalmba TMOBpIIMHA
sxenyna je dpororpaducana v aHanusupana nomohy codreepekor nporpama ImageJ (National
Institutes of Health, Bethesda, MD, USA) (Cnuka 10). Manexc nesuja sxenyna (%) uspadynar
Jj€ 3a CBAaKM :KeNyaall 1ojequHa4Ho, npema cneaehoj dopmymnn (251):

HOBpHIHHEA Y/ilepaunja (mm?)
Hunexe aesnja meayua (%) = = = (mm?) *100

Ykynna nospumHa ynepanuja (mnY) uspadyHara je kao 30up nospumna ourrchene
CITY3HHILIC CBUX JKETyJala y OKBHPY CBAKEC CKCICPHMCHTAIHE TPYIIC.

i - ‘
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Cuanka 10. Onpelnsase nospmnne je3nja caysuue xeayua kopumhemem Image) nporpama.
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34. IATOXUCTOJIOWIKA AHAJIU3A

34.1. llpunpema TKHBA XKeayna n Gojebe XeMaTOKCHJIHHOM W e03HHOM

Hakon KpTBoBama €KCNIEPHMEHTAHUX JKHBOTHIbA, JKENyJall je H30J0BaH,
JIOHTUTYINHAIHO OTBOPEH, HCTIPaH (H3HOTOLIKHM PAacTBOPOM, 8 TOTOM PaBHOMEPHO pallHpeH
N0 TOMI03HM Tako Ja MOBpIIMHA chysHuue Oyae y moTmyHocTH u3noxkeHa. M3z Tako
NPHIIPEMILEHOT TKHBA Y3AY:KHHM IIpecelliMa H3BOjEHH CY PENpe3eHTATHBHU CETMEHTH 3a
Jaswy xuctonouky obpany. Jobujenu yzopuu cy ukcupann y 4% HeyTpanHoM mydeprucanoM
pacTteopy opManuHa y Tpajamy ol 24 yaca, Ha coOHOj TeMIepaTypH, Kako OH ce ouyBala
Mopdoolka CTPYKTYpa TKHBa xkemyla. Ilo zaBpmeTky dHKkcaluje, COpoBeieHa je IocTeneHa
JexuapaTalidja y3opaka y cepHjama ankoxomia pacTyhux konnentpamuja(70%, 96% u 100%),
HAKOH dera cy mpedninheHH y KCHIONY H YKanyIbeHH y MapamnnacTHd MeaujyMm. M3 oBako
NpHIpEMIbEHUX ONOKOBAa MpaB/bLEHH CY CEpPHjCKH TONPeYHH NpecenH AebbuHE 5 pm,
kopuihemeM MukpotoMma Leica RM 2135 (Austria).

Haxkon aenapaduHu3antje y KCHIOIY H OCTeNeHe pexuapaTaltje TKUBHIX IIpeceka y
cepHjaMa aTKkoxona onajajyhe KoHIeHTpaluje, y30plH cy 60jeHl XeMaTOKCUITNHOM 1o Mayer-
y, uuMme je omoryheno jacHo ucTHLame jeJapHux crTpykTypa. Hakow Tora, mpeceuu cy
HAKHA/HO IPOCBETIbEHH y 2% pPacTBOPY €03MHA PaJd KOHTPACTHOT 00jeba [IUTOILIA3MATCKHX
xomnouenTy. [To 3aBpmenoM 6ojemy, y30puu cy TOHOBO AEXHAPATHCAHH, TPOCBETIHEHH Y
KCHITOITY M MOCTABILEHH Ha TIpeMeTHE rnounne y3 yrnorpedy DPX (Sigma Aldrich) menujyma
3a MoHTHpame. [IpunpeMibenn npenapary ocTaBJbEHH CY 1a CE CYIIE y Tpajamy o1 24 yaca Ha
cofHoj TeMIepaTypH, HAKOH YeTa Cy aHallM3HPAHHU MO CBETIOCHHM MHKPOCKOIOM.

342, OnpehuBame XHCTOIONIKOT CKOpa

XucTonaTononka aHanu3a oOpaeHHX Npeceka je aHanU3MpaHa KOpHIIhEHmEM
CBETJIOCHE MHKPOCKOMH]E ca LH/beM KBaHTH(HKAalH]je cTeleHa olreherba CIy3HHIIE XeTyla.
IlpouemuBanl mapaMeTpH oOyxBaTanu cy TyOHTak emuTenHux henmja, eleM Mykose,
xemopardjcka onrehema u unpunTpaumjy uHdnaManujckux henuja, npu uemy je cpaku
napaMeTap ollelhHBaH Ha ckanu of 0 go 3. 3a cBak Ipecek H3padyHar je 30MpHH XHCTONOLIKH
CKOp, ca MakcUManHuM Moryhum ckopom ox 12 (Tabena 2), y ckragy ca MogudHKanujom
paHHje ONHCaHHUX KPUTepHjyMa npoluene (252).

XucTonolka eBatyallidja 1 CKOpUpamLe je oJpel)eHo ABOCTPYKO CIeNOM METOAOM KOjy
Cy M3Bela JABAa He3aBHCHA MCTpaXKMBaua, kKako OM ce eNMMHHHCA0 CyOjeKTMBHH yTULA] U
o0e3bemuna mwro Beha 00jeKTHBHOCT H penpoAyYKTHBHOCT JOOHjEeHHUX pe3ynTaTa. 3a MponeHy
cTeneHa cliarama u3Mel)y McTpakuBava, kKao MHAMKaTOp caracHocTu kopuihen je Koenos
kana xkoeunujent (Cohen's kappa). BpennocT koedHMjeHTa je MoKa3ao BUCOKY CarTacHOCT
n3melyy ucnutusaua (Cohen's kappa = 0.872 £0.041).
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Tabena 2. [TapameTpn 3a ogpehuBame XHcTOTOMKOr cKopa.
MAPAMETAP OHEHA OIIHC

Hopmanan enuresl, KOHTHHYUPaH ¢Jioj Oe3 Jiere He paruBHIX

Y NPOMEHA WK JIeCKBaMaLyj e.
. bunaro omrrehesse; (pokanHa JlecKBaMAalija WK 10je/[MHAY Ha
OIITERELE HoApy4ja AereHepaurje, 3axsarajy 10 25% nospiuvHe.
ENUTEJA ) VuepeHo owrrehese; gennMutan ryQuraK enirena Wil eposije
Koje 3ay3uMajy 25-50% ciy3mue.
3 Tewko owrreherse; NOTIYHN ryOUTAK enuTesia, 1yDOKe epo3uje WiK
yiLepaisje Koje saxsarajy sue o1 50% noBpiivse.
0 Be3 eaema, TKHBO HOPMAIHOT M3IJIS/1A.
1 Buar efem; npoiuupetse ¢ybMyko3Hor ¢ioja a0 25% nospiumge.
EJIEM 5 YMepeH eeM; HHICPCTHLMjAHA [IPDOCTOPH H3PAMKEHH]H, 3ay3UMajy
25-50% TxuBa.
3 H3pakeH e1eM; HArJIAILICHO WIHPEHe CYDMYKO3HOT WHIN
MYKO3HOT ¢J10ja, NpHCYTHO Yy BHiue o 50% Txupa.
0 bes xeMoparij KX JKapHITa.
1 IMpucyceTBo xapuiuta xemoparuje 10 25% HCHUTHBAHOT HOpyHja.
XEMOPATHJA

2 Xemoparuja koja 3ay3zma 25—50% ykyIHe NOBpLIHHE.

3 H3paxeHa xeMoparuja koja 3axsara suiue o4 50% TkuBa.

0 Hopwmansa nojasa nojequHaunnx nhpriaMaipjekux henmja.

1 Bnar unuimpar; jesHo 10 ABa Mala AKapuiTa HeyTpo (una u/nm

yMmepeHo roseharse 6poja MotoHykneaprix hemnuja.
HHOHITPALIMIA YMeper nHQWITPAT; TP 10 YETHPH JKAPULITA HeyTpoduia w/iwm
HHOJIAMAIMICKHX 2 jacHuje IpyiMcae MOHOHyKJIeapHuX hesja Koje JenuvMHYHO
REJUJA

pazaBajajy xesje.
Hspaxen ma(uarpar; BHILE KapAIITa IYCTHX HH(IAMALH]CKHX
3 hemmja koje poBoje 10 nopemehaja TKUBHE apXuTeKTYpe U
O/IBdj amba AIC3TaHNX CTPYKTYpA.

3.5. IPUMEHA PEKOMBUHAHTHOT IL-33

Pamn ncnutneama ynore [L-33/ST2 curnannor myra y noropiamy akyTHoT omrrehema
cmysuune skenyna, WT wmumesuma coja BALB/c wHTpanepuToHeanHo je amnnmkoBaHa
jemnokpatna qo3a rll-33 y xommuunu on 1pug no xuBotumy (R&D Systems, Minneapolis, MN,
USA) (Cnuxka 11). Ersorenu IL-33 je annukosan 1Ba cata npe Tpetmana 80% eTanonom, y
CKNaay ca MPETXOAHO ONHCAHMM EKCIEpPHMEHTATHHUM IpoTokonuma (253, 254). Osum
npucTyNoM je oMoryheHa npolena yrunaja ersorenor 1L-33 na texuny onmrehema cinysnuie
KeJylla H3a3BaHOT eTaHOJIOM .

Kontponna rpyna caunmena je on WT BALB/c mMuiesa koju ¢y IpHMHIH HASHTHUHY
Jo3y rlL-33 uHTpanepHTOHeanHOo, AT HUCY OMIH M3M0XKEHH eTaHOoNy, YHMe je oMoryheHo
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UCKJbYUHBalke MOTyhMX ampekTHHX edekata 1L-33 He3aBHCHHX 0] €TaHOJIOM HM3a3BaHOT
omrehema.

Cumuka 11. Hatpanepuroneanna anaukanuja riL-33,

3.6. OPEBUBAILE KOHUEHTPAIIMJE LHHIUTOKHHA ¥V CEPYMY WU H30JIATY
TKHBA JKEJQYLA

V30puM KpBH NPHKYIUBAaHM ¢y K3 a0JOMHHANHE aopTe MMINEBA, HAKOH dera cy
HeHTpH(YTHPAaHH paan HM3Bajama cepyma, Koju je 3aTHM uyean Ha -80°C mo TpeHyrka
aHanu3se. 3a IpHIPEMY XOMOrCHATa JKCIIYLA, ACTOBH TKHBA KCIYIAa CY XOMOTCHH30BaHH Y 5
mL xmagnor PBS-a (pH 7.4) xopucrehn Mexannuky xoMorenuzarop. JodujeH XxoMoreHaTH
cy uentpudyrupanu npu 10.000 obpraja y MHHYTY Y Tpajamy o 20 munyTa Ha 4°C. Hakon
3aBPILICHOT LIEHTPH(YTHPama, CYNepHATAHTH CY CAKYIUbEHH H uyBaHH Ha -80°C no TpeHyrka
aHanmse.

CucTtemcka ¥ nokanHa koHleHTpaurja nutTokuHa TNF-a, IL-1B, IL-6, IL-17, IFN-y 1
IL-10 ompehena je mpumenom komepuujanuux ELISM (eurn. enzyme linked immunosorbent
assay) KMTOBa celM()HUHNX 3a MULLje NUTOKUHE (R&D Systems, Minneapolis, MN, USA).
Ilpema ynyrcTBy npousBohaua, ctangapmu cy pacteopenu y PBS-y (pH 7.2) Tako ga mouetne
koHueHTpannje nsnoce 2000 pg/mL 3a TNF-a, IL-10, IL-17 u IFN-y, ognocno 1000 pg/mL 3a
IL-18 wn IL-6. Pagm wm3paje cranmapjaHe KpuBe W no0Oujama jeiHAuMHE 3a HM3pavyHABALE
KOHIIEHTPAIlHja HCTTHTHRAHWX IIHTOKWHA, U3 IITOKOBA CTaH/ap/a MpPUIpeMIbeHa cy cepHjcka
IBOCTpyKa pazOnaxema y ocam Tadaka, kopuctehu Reagent Diluent (PBS ca 1% BSA). V
cBaku OyHapuuh MukpoTuTap rode ca 96 Oynapunha pasnor nHa (SARSTEDT) nonaro je o
100uL panne konnenrpauuje Besyjyher antutena (eurt. capture antibody). Ilnode cy 3aTmm
3ancuaheHe aaxesuBHoM GomajoM (eHrn. ELISA plate sealers) n unkybupane npeko Hohu Ha
cobnoj remnepaTypu. Hakon unkyOanuje, Oynapunhu cy ucnpanu mydepoM 3a HCIHpame
(enrn.wash buffer) nomohy ayromaTcke MalllHHe 3a Ipabe I104a. 3aTHM je y CBe jaMHIIe 10AaT
onoxupajyhu nydep (enrm. block buffer; 1% BSA y PBS-y) y sanpemunn og 300 puL pagu
CTIpedaBama HecHeH(pHIHOr Be3HBalba, HAKOH Yera Cy 11J7I04e OCTaB/beHe jeIaH caT Ha COOHOj
TeMIlepaTypH H NOTOM NMOHOBO Henpane. Pazdnaxkenu yzopiu (1:10 y nejonusoBanoj BogH) U
cTaHaapau HaHeTH cy y Oynapumhe (mo 100 pl) u uukydMpand fapa cata Ha cOOHOj
TemnepaTypu. Hakon npama, y cBaku OyHapuuh je gomato 100 pL pagHe xoHueHTpalmje
JETEKIIMOHOT aHTUTeNa (€HI. detection antibody), a inoue ¢y NOHOBO MHKYOHpaHe JBa caTa.
ITo 3aBpiIeTky oBOT KOpaka, IIo4e cy Uchipane u'y Gynapunhe je nogato mo 100 pL pacTBopa
Streptavidin-HRP (enrn. horseradish peroxidase). Unxy6anuja je Tpajana 20 munyTa Ha cOGHO]
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