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Avaokdrmnon

Onukni Neupopueditida (v. Devic). Aiapopég
Kal KoIvd onueia amo TG (PAEYHOVROEIG

ATMTOMUEAIVWTIKEG VOOOUG

tou Kevtpikou Neupikou Tuotiuatog

X.Aétod!, A. Miciovn!, A. Zapavtémoulog?

Metaproetrc PortAtpia latpikod TuApatoc A6, 2 Mavemotnuiaxkds Yndtoopog Khvikric Avoaooyiag AO

Tunua Khivikic Avooohoyiag, B MNaBoroyikn KAvikr AT, ApiatotéAio [Navemotipio Oeaoalovikng Immoxpdteio TNO

MEPIAHWH

avoolo 2017: 13,1 5— 14

O aropuehvwtikég @Aeypovwdelg mabrjoeig tou Kevrpikod Neupikol 2uotijuatog (KNX) mepidapBdvouy éva eupl @dopa voowy,
ol oTToieg XapaktnpiCovtal amd Koivr MOAMEG veupohoyikr KAIVIKF ekOva Kal Twv oroiwv N 81agopodidyvwon armoteAel TOAMEG @o-
PEG TIPOKANGN YIa Tov KAVIKS 1aTpd. 2Tnv riapolca avackonnon vivetal idiaftepn avapopd otnv ormtikr] veupopuehtida (véoog
Devic) kai katadeikviovtal ol 181artepdtnTeg otnv avooonabo@uoioAoyia Tou Voorpatog, 1I81aitepdtnTeg, mou dlvatal va epunveu-
oouv T600 TNV EexwPIoTr] KAIVIKN ikdva 600 Kal TiG MAOYEG oTr Bgpareutikr TG VOoou.

Key words: OAeypovideig amopueNvwtikég voool, ormtikr| veupopueAtida, vooog Devic, avooonaboguoioloyia.

Eicaywyn

Ol anMopUEAVWTIKEG VOOOI TOU VeupikoU ouoTH-
patog amoteloulv éva eupl @dopa mabrioewy, n
ta&vépnon twv omoiwv ToAU ouxvd eival dUokohn
aMd@ emtaktikr, kabng amd autiv kabBopiletal n
ekdotote Bepameutik otpatnyikd. Alakpivovtal og
QAEYHOVOOEIG KAl PN QAEYHOVWOEIG. 2TIG PAEYHO-
videlg mepIAapfdvovtal n ToAamAy  okAfpuvon,
napailhayég autig (véoog Marburg, ouykevipIkA
okArfpuvon),n o&eia didomaptn eykealopueATIda, kal
N ortkr veupopueAitida. Or un @Aeypovwdelg amo-
HUEAVWTIKEG Slakpivovtal oTiG ) SUCPUEAVWTIKES, Ol
oroiec eival cuvABwg kAnpovopikeég (o&ela vnrmakn
AeukoduoTpo®ia K.a.) Kal OTC 2) TPOPIKEC-TOEIKES
ATTOPUEAVWTIKEG (KEVIPIKY YEQUPIKY) HUEAiVOAUON Kal
mpwtomnabrig ekguUAion pecolofiou). 2tnv mapouoa
avaokornon yivetar avaeopd oTig QAeYHOVASEIG
ATTOPUEAIVWTIKEG VOOOUG.

2uvnOwg umtdpxouv oageic diagopEc PeTaly Twv
ATTOHUEAIVWTKWY VOOWV TToU d@opouv otnv nAikia
évapéng, v KAVIKA TTopeia, Ta epyactnpiakd eupn-
pata (MRI, moiotikd xapaktnpiotikd tou ENY),
Bepaneia al\d kai tnv ékPaon kai Bvntdtnta. [Napdia
autd ol peydheg alnloemkaAdyelg ota mapandvw
XAPAKTNPEIOTIKG, ouxvd kabiotolv duokoAn Tn Siago-
PIKA Toug didyvwon.

O KAIVIKOG 1aTpdG E€Xel WG KUPIO PEANUA TN
diapopikr didyvwon TNG TMOANATANG okAjpuvong
(Multiple sclerosis-MS) and ta mpwiya yeyovdta
amopueAivwong, ta omoia opiovtal wg KAIVIKG A
aneikovioTikd anopovwpéva oivdpopa (Clinical or Ra-
diologically isolated syndromes-CIS, RIS), énwg tnv
oeia didomaptn eykepalopueAitidoa (Acute Dissemi-
nated encephalomyelitis — ADEM) kai ti¢ mapaAAayeg
autrig, tn okAfjpuvon Tou Schilder, tnv eykdpoia
puehida, Tv otk veupopuehitida (Neuromyelitis
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optica-NMO f vdoog tou Devic), tnv umnotpomd-
{ouca amopovwWUEVN OTTTIKY VeupiTida Kal TV oyKo-
Hoppn anopueAivwon.

2Tnv mapoUcda avaokomnon yivetal avagopd otn
didyvwon tnv armionaboyéveia kai tv avooornabo-
puololoyia téoo tng MS, 600 Kal NG OTTIKAG
veupopuehtidag eotidloviag diagpopikr| SIdyvwon Twv
SUo voowv.

MoAAanAnl oxAnpuvon (MS)

H MS eival pia autodvoon @AeypuovndnG KQUAI-
OTIKH) VOOOG TOU KeVIPIKOU VEUPIKOU CUOTAPATOG
(KN2). Ta otoixeia tou lMaykdopiou Opyaviopol
Yyeiag (WHO) yia to €toc 2013 avagépouv ot otnv
EMd&Sa vooolv mepimou 7000 dtopa pe nAikia
évapéng peta&y 26 kar 35 etowv.

Eni pakpoy, ta kprtripia didyvwong tng vocou
BaociCovtav og KAIVIKE XapaKTNPIoTIKG armoPUEAVWONG
tou KN2Z. Ta mpwipa kprtrpia tou Schumacker mepie-
AdpBavav kar tn ouxvaTnTa egedviong CUPMWPATWY,
anarwvIag v tekunpiwon dUo UMoTpoTwy, ol oTTofeg
diaxwpiCovtav oto xpdvo kal tn B€on eupdviong ot
aoBeveic nAikiag 10-50 etwv (Schumacker kai ouv.
1975). Ta petayevéotepa kpitipia Poser mpooéBecav
EPYAOTNPIAKES KAl TIAPAKAIVIKEG TIAPAPETPOUG TTPO-
kelpévou va tebel n didyvwon tng véoou. H onuavt-
kétepn Tpolndbeon kal twv dUo Atav n KAIVIKA
anédei&n tou Siaxwpliopol Tou xpdvou kal TN 8€ong
(dissemination in time/space-DIT/DIS), énAadn n
Tapoucia Twv oudrwpdtwy va ennpedlouv Tepio-
00TepeC amnd pia diakpitég meploxég Tou KN kal og
TePIoocdTEPEG aAMd pia XPOVIKEG OTIYMES KATd TNV
ropeia tng vooou (Poser kar ouv. 1983). >t ouvéxelq,
HE TNV avdmtugn VEwv ameikoVIOTIKOV TEXVIKWV N
avdykn via tekunpiwon twv DIT kar DIS avtikata-
oTdOnKe ev pépel amd TA ATEIKOVIOTIKA €UpAUATa
autig Tng diaomopdq. Ta kpitipia Tou Tpogkuyav
(McDonald) emkevipovovtav otnv éviagn twv KAvI-
KWV, EpYAcTNEIAKWY KAl AMEIKOVIOTIKWY OTOIXEIWY yia
™ Sidyvwon. Kai ota kprtipia autd, anarrodvtav n
mapoucia duo aveEdpTNTwy XPOoVIkd Kai ToToypapikd
KAIVIKQOV eKkONADOEwY Tipokelpévou va tebel n did-
yvwon g MS (McDonald kai ouv. 2001). O DIT
XapaKtrpag Propouce va mpoodiopioTef eite and pia
BAGBN evioxupévn okiaypdeikd pe yadohivio (Gd) r
and pia véa BAABNn, n omoia Ba mapatnpouvtav otnv
enmavaAnmtik) MRI 3 ) mepioodtepoug priveg Petd tnv
apxikry didyvwon). To DIT amartoloe efte tnv edpeon
v Kkpitnpiwv Barkhod/Tintore | eite tv mapoucia

Omrukry Neupopuehitda (v. Devic)

Suo ciwmAwv BAaBwy otnv akohoubia T2 otnv MRI
EYKe@AAoU Kkal oAlyokAwvIkEG Cwvec oto ENY. Ta
avavewpéva kpithpla tou 2005 umootipifav TN
onpaocia twv PAaBwy oto vwtiaio puehd yia to DIS kai
EMTEEMOUV TNV Unapén véwv PAaBwv otnv akohoubia
T2 otnv MRI petd and 30 nuépeg akohoUBwg tng
apxikrg didyvwong (Polman kar cuv. 2005).

H avdykn via éykaipn mapéupacn oe mowipdtepa
otddia g vooou, odriynoav OpPICHEVOUG EDEUVNTEG
otnV MEATacn AyOTEPO AUOTNPWY OSNYIDV WG TIPOG
1a euprjpata tng MRI, au&dvovtag akdpa mepioodtepo
TNV euaioBnoia kar diatnewvtag tnv uPnAr eidikdtnta
TWV MEONYOUHEVWY KPITNPIwV. 2Udgwva pe autoug, To
DIS pmopel va kaBopliotel pe =l PAGBeg og TOUNd-
xiotov dUo BEoelc eppdviong, vwtiaio HUEAS, UTTOOKN-
vidiwg, mepikolhiakd ;. mapaeAolwdwg, xwpic va
uttdpxel TTPOUTIOBEON YIA EVIOXUUEVEG OKIAyPa@IKd
BAdPec. Ooov apopd oto DIT anartolvtav pia véa
BAAPN oe T2 akoAoubia oe omoIadrroTe enavainTTtikr
MRI (Swanton kar ouv. 2006, Karussis 2014).

H olyxpovn mpooéyyion diaxwpilel Toug aobe-
velg oe 4 Kklpleg katnyopieg katd tng Sidpkela TNG
nopeiag g véoou:

. Ymotpormd{ouoa poperj (relapsing-remitting MS):
amnoTeAel TN To ouxvr} Hop®r] Kal agopd Tocootd 85%
Twv acBeviv. XapaktneiCetar amnd e&dpoeic twv oup-
TwUdTwY Mou akohouBoulv Tepiodor Ugeong Katd Tig
OTTOlEG TA CUPITIWHATA UMTOXwEOoUV 1 ugiovial TANPwG.

2. Aeutepomabdri¢ mpoiotoa poperj (secondary pro-
gressive MS): eival dSuvatr| n epgdvion tng oe aoBeveig
NG Mponyoupevng Kkatnyopiag. H mopeia tng véoou
efval taxytepn kal pe Mo emBeTKY CUPTIEPIPOPA.

3. Mpwtonabr¢ npoiouca poper (primary progres-
sive MS): ocuvrbwg eppaviletal oe moocotd 10% twv
aoBevav. Ta oupmtwpata emdeivavovtal otadiakd and
TNV apxikf guedvion Toug, aAd eival duvatdv va
epopavidovtal epiodol otabepdtntag. H poper) auty
eival mepiocdtepo  avBeKTIK OTn  QAPPAKEUTIKH
Bepareia.

4. MNpoiotoa umotpomddouca popen (progressive-
relapsing MS): eival oidvia poper| kar epgavidetal oe
nocootd 5% twv acBevwv. Xapaktnpiletar amd
emBetikr| vooo ridn amnd tnv évapgn Twv CUPMTOHATWY,
pe mepiddoug emdeivwoncg, xwplg 1diaitepn Ugeon
(Goldenberg 2012).

ArtionmaB@oyéveia MS

‘Exouv avayvwplotel etepoyeveis mapdyovteg mou
oxetiCovtal ye tnv artionaboyévela tng vooou. 2



L.Aétoa, A. Miciavn, A. Zapavtdmoulog

autoug TepidapBdavovtal n diatpo@r, ISIocUYKEACIKO!
Tapdyovteg aMd kal To AOIHWOEG PopPTio TToU PEPE!
0 KdBe AvBpwrIOC.

H Autikr) diatpoor, péow Ta Amapwv kai tnv
niepfooeia ahatioy, uropel va oupBdiel otov Kivouvo
gpedviong tng MS (Hedstréom kar ouv. 2014). H
maxuoapkia kar o avgnuévog deiktng pddag owpatog
(BMI) amoteholv mapdyovieg kivduivou avdrrtuéng MS,
1dlaftepa otg yuvaikeg kal otnv naidikr nAikia. H
naxuoapkia propel va Sdieyelpel v evepyoroinon
AeukoU NGOG 10ToU, TIou areAeuBepWVel TIPO-PAE-
YHOVWOEIC KUTTAPOKIVEG e AMOTEAECHA T CuvVTrPNoN
pakpoxpdviag, xapnhol Babuol eAeypovodng amd-
KpIong, IKavAg va ekTpEPel TNV avooiakr] andkpion
(Yadav kai ouv. 2015). 2toug diartnTikous TIapdyovTes
nepiAapBdvetal kar n averndpkela g Brrapivng D
avemnapkrig ékBeon otov AAio amoteAel mapdyovta
KivdUvou yia Tnv epepdvion MS yeyovdg Tiou epunvelel
TN YEWYPAPIKY KATAVOWr| Kal EMOXIAKy eMMTwon tng
véoou. Ta xapnAd enfmeda Prrapivng D éxouv
ouoxeTioBel pe mpoioloa e&€NEN vooou kal Kivouvo
urotpomig (Yadav kar ouv. 2015).

To kdnviopa (ouxvdtnta, moodtnta, madnuikn
¢kBeon oto kdmviopa) amotelolv aveEdptnteg ou-
oxetioelg pe Tov Kivouvo avdmuéng MS. O kivduvog
oaivetal &t oxetiCetal ye ta Mpdobeta tou kamvou
Kal &I Ye TN Vikotivn, Ta omoia Tpodyouv o&eldwtikd
TAYHa, TTapaywyr] TTRO-PAEYHOVWOWY KUTTAPOKIVAY,
Kal KIvnToTToinon KUTIapoTog iKWy mAnBuopwy (Zivadi-
nov kai ouv. 2009, Yadav kar ouv. 2015).

Nolpwdeig mapdyovieg, onws o EBV, éxouv
Kataypagel wg mapdyovieg kivduvou avdmtuéng MS.
H opobetikdtnta otov EBV, ta augnpéva enimeda tou,
1a avuowpata CSF évavt tou EBV oxetidovtal pe
Spactnpidtnta g vooou Kai n mapoucia au§nuévou
lkoU optiou otoug acBeveic pe MS eivar amd Tg
TapatnEroeig Tou umodeikviouv To POAO Tou 10U
otnv artionaboyévela tng vooou. H Umapén EBV-
e18ikv CD8+ T-kuttapikwv amokpioewv otn MS ald
X1 0 AANEG VEUPOEKPUAIOTIKEG VOOOUG, Utoatneiouv
TIEQAITEPW TNV EKAEKTIKY) CUOXETION Tou 10U pe TN MS
(Lossius kar ouv. 2014, Yadav kar ouv. 2015).

Extéc anmd 1o Aoipwdeg poptio, akdua kai n
HIKpoBIakr xAwpida Tou eviépou éxel KatadexBel TIwG
eUMAékeTal otnv armionaboyéveia tng vooou. H oup-
petoxr) NG Sev éxel anodeixBel, SUwG SIATaPaxEg
OTNV OPOIGOTACH TOU EVIEPIKOU HIKPOPIOHATOG EXOUV
oxeuotel pe v autoavooia tou KN2. ®aivetar ét
€MNPEACoLY TNV eMOEKTIKATNTA 1 TNV MPOOTACIA PECW
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néAwong Twv Th amokpicewv (Telesford kar ouv. 2014,
Yadav kar ouv. 2015).

Avoocomnafo@ucioloyia MS

O1 mepioodtepor and toug artionaboyevetikoug
mapdyovteg Tou avagépBnkav mapandvw €xouv evav
KoIvé TéTTO 01O avocoTIaBo@UGIOAOYIKO HOVTIEAO TNG
MS: v @Aeypovr. H xpdvia @Aeypovr), odnyel otnv
anwAeIa TG TEPIPEPIKAG AVOXHG, YEYOVOG TToU 0dnyel
oe e1dikég CD4+ T-Aep@oKkuTtapikég armmokpioelg,
TIPOKAAWVTAC TNV avdrtuén autovooiag (Yadav ka
ouv. 2015). Exer oxeTioTel e Tnv anmopueAivwon Kai tov
VEUPOEKPUNIOPS 0g OAa Ta otddia NG vOoou, aAd
Kupiwg otnv o&eia @don kai ota emeicddia UMoTPOTIAG
(Lucchinetti kar ouv. 20ll, Howell kai ouv. 20I1). Emiong,
undpxel ouoxetion twv Thl/Thl7, evepyoroinon pikpo-
yhoiag, o&eidwtikoU stress kal kuttapikod Bavdtou
e€artiag PAAPng tou DNA (sowtepikd povordt
andmtwong) He TNV AmopueAivwon Kal ToV VEUPO-
ekpuNiopd (Fischer kar ouv. 2013, Yadav kai ouv. 2015).

2Tnv avoooraboguaoiohoyia Tng vooou, ekTOg
and v opydvwon NG avoolakig andkpiong, oup-
HETEXEl KAl N SUOCAEITOUPYIA OPOIOCTATIKWY HNXavi-
opwv (Treg). Ta Treg pubpiCouv ta autoavtidpwvia T-
KUTTapa Kal TEodyouv TIEPIPEQIKY aVOxr HEOW
AVOOOKATACTAATIKWY pnxaviopwv. H duoAesitoupyia
Twv Treg pmopel va odnyfoel o pelwon mapaywyng
avoxoyoévwy T-kuttdpwv and to Blpo f/kal eAat-
TwHEVO TOAAMAQCIaoud Toug ASyw dIaTapaxig otnv
IL-2R onpatoddtnon. EmmAéoy, n Sucheitoupyia twv
Treg pmopel va eAattoel TNV TiePIPePIK avoxr| Twv
B-kuttdpwv pe amotéheopa tnv Kivntoroinon auto-
avudpwvtwv K\ovwv (Yadav kar ouv. 2015).

2 NUatvIKA TAPdPETEO OTNV 0pYAvman OToIoudH-
ToTe autodvooou VOGHHAToG, arnoteAolv Ta auto-
avuydva. 2tnv MS Bewpouvtal kopPikdg mapdyovtag
OTO HOVIEAO Opydvwong VOOOU, VW) Ta OXETIKA
autoavtiowpata, dev aglohoyolvial wg MAPAPETPOG
evepydTNTag g vooou.

H ¢uoikry avooia katéxel onpavtikd pepidio otnv
opydvwaon tou poviéhou g MS. H anwieia oAyo-
SevdpItwv Kal HUENVNG o€ ouvdUaopd e TNV amnouacia
twv T- kal B- Aeppokuttdpwy, ol Tepioxéc pe PAAPeg
otg aloBnTIkES kal MUEapISIkEG 0doug TToU TTAPOoU-
o1ddouv @AeyHovWwdEIG SINBroEIg, KaBwg kal n amousia
TwV T- Aeppokuttdpwy og amopueAVWTIKEG BAAReG o
aoBevei¢ pe PETAUOOXEUON MUEAOU TwV OCTWV Aro-
TENOUV eVvOEIEEIG eUMAOKAG HNXAVIOPWY TNG QUOIKAG
avooiag otnv enaywyr| vooou. Ta KUTtapa tng QuUoIkig
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avooiag avixvelouv éva eupl @dopa HopIakwV
npoTUnwy Tou oxetiCovtal pe maboydva (PAMPs) kai
HOPIAKWY TIPOTUTIWY TTOU OXETICOVIAl HE KUTTAPIKN
BAARN (DAMPs) péow piag pikprg opddag umodo-
xéwv PRRs. 2e autouc avrjkouv or TLRs (Toll-like re-
ceptos). [MoAupoppiopoi twv TLRs éxouv ouoxeTioBel
pe tn véoo (Socorro Miranda-Hernandez 2013), evd
KUTTAPOKIVEG TTOU OToxeUouv KUTTAPA TNG QUOIKAG
avooiag, énwe n IL-B kai n IL-18, éxouv tnv epmhakel
oto avooonaboguoiohoyikd povIEAo NG vooou. Ol
ev AOyw kuttapokiveg Snuioupyolvialr apxikd wg
QVEVEPYEG, TOOSPOHEG HOPPEG Kal amartolyv Bpadon
and n eAeypovwdn kaomdon-l yia va yivouv dpa-
otkéG. H Bpavon auty eivar amapaitnin yia tnv
€KKOION Toug amd Td evepyoroInuéva Povokyttapa
Kal pakpo@dya. H evepyoroinon tng kaomdong-|
yivetar amd pAeypovoowpata. To @Aeypovoowpa efval
éva Peydho TTIOAUTTPWTEIVIKO OUHTIAOKO OTO OTIOf0 N
nipo-kaomdon-| upiotatal Bpadon dnuioupywVIAg In
evepyd kaomdon-l. H Unap&n tou Aeypovoowpatog
oaivetal éu amotelel éva akdpa enimedo pubuiong
TWV TTAPAySVIWV TIOU OUHHETEXOUV OTIG ATTOKPIOEIG
TOU avooiakoU GUCTAPATOC.

2€ PeNETEG éxel Ppebel &t n evepyoroinon tou
QAgypovooWPATog TaiCel onuavtikd pdoAo otnv
naBovéveia tng MS. Exouv avayvwploTel ToAupop@I-
ool ota yovidia tng IL-IB kar tou aviaywviot
urodoxéa IL-IR, o1 omoior oxetiCovtarl pe to TPo@iA
NG vooou. 2uykekplpéva, augdvetar n mbavdinta
avdmuéng MS oe acBeveic pe upnAr} avaroyia IL-1B
w¢ TPog Tov IL-IR kari ugnAr ékppaocn tng kaomdong-
| (Hernadez-Pedro kai cuv. 2013).

Oi Toll like ummodoxeic (TLRs) cuvABwg mepi-
opiCovtal otnv mpoaywyr] avacuvduacpol DNA otig
T- NePOKUTTAPIKEG eEaPTWHEVES Kal Un avudpdoelg,
Kal @aivetal ot Spouv WG evOOyeVelG CUVOETEG
nmpodyovtag tn onuatoddtnon mou cuvinpel tov
HNXaviopd emaywyriG autodocoowy VEUPOAOYIKWY
vOoWV. 2NHelwTéwy TwG ol TLRs dev dpouv dhol
eMaywyikd ailAd umdpxouv Kdrmolol TIou ackouv
TIPOCTATEUTIKO POAO. 2TOUG TIPWTOUG avrjkouv ol TLRI
kal TLR7, eved otoug deltepoug of TLR2 kai TLR3. O
TLR9 eival ikavédg va avayvwpioel to DNA péoa ota
evOOOWHATIa OTNV apxik @don PIag KA AofHwEng,
EVW PEPIKOI EPEUVNTEC EXOUV TTIApAtnEroel ATl TIPodyel
TNV autoavooia kdtw amnd dIapopPeTIKEC OUVONKeG. Ta
evdokuttdpia orfjpata KivoUvou TIou evepyoTolef
ouppetéxouy otnv miaboyéveia tng MS (Marta 2009).
OTLRY éxel ouvdeBel pe tnv maboyéveia tng MS péow

Omuki} Neupopuehitda (v. Devic)

averiapkouc mapaywyic 1eM kai IgG otnv MS, yeyovdg
1o omofo mBavdv oxetiCetal pe v emdeivwon NG
véoou. O TLR2 oxetiCetal pe evepyoroinon emava-
pueAivwonc, kai éxel Ppebel augnuévn ékppact| tou
otug PAdPec tng MS (Hernadez-Pedro kar cuv. 2013).
OTLR3 éxel Bpebel du aokel mpootateutikd pdro ota
aoTEOoKUTTIaPa kabwg emdyel Tnv avdrmuén Twv veupa-
ESvwv Kal apx€yovwv VEUPIKWOV KUTTApwY, UTTodEl-
kvUovtag évav emmiéov poro otnv MS (Wolf kai cuv.
2007, Hernadez-Pedro kai ouv. 2015).

2tnv MS miotevetal 1 o 0TéX0G TwV AUTo-
avtiowudtwy Pploketal otnv em@dveld tou eAdtpou
NG HueAivng amd omou n BAAPN propel va emextabef
maiivépopa oto owpa twv oAiyodevdprtav (“outside-
in"), ev undpxouv Kkai ta povtéha “inside-out”, dmou
uootnpietal mwg n PAAPN evdéxetal va mpogpxetal
and TIPWTOVEVEIC SIATAPAXES TWV VEUPIKWY KUTTADWV
(Traka kar ouv. 2016).

2UvoANikd, n MS xapaktnpiCetal and 4 avoco-
naboloyikd mpdtuna. 2To 1° o TAJKEC xapakin-
piCovtar and o&laixua dpia amd Pakpo@dya, pAeyHo-
vadn didnon and T-Aeppokittapa Kalr ouxvd and
emnavapueivwon. 2to 2° miapatneouvial Opoid Je To
1 pe TNV emmAgov TIapouacia evepyoU CUUMANPWHATOC
kal lgG ota exkpuhiopéva élutpa puehivng. 2to 3°
UTIdpxouv aoder] épla pe pakpo@dyd, amomtwon
ONIYOSEVOPITWY Kal TTEQIOPICHEVN EMAVApUeAivwon.
ASyw NG Umapéng tng MAG otov eowtepikd Bpdyxo
NG veupoyroiag umodeikvietarl pia maboloyiky dia-
dikaofa oto emimedo ToU CWPATOC TWV OAlyOdEV-
Oprtwv. 2to 4° mpdturio mapatneEeftal ekpuAion Twv
ONYOSEVOPITWY XWPIG amdTTwaon otn Aeukr] ousia Tou
niepIBdAel TV evepyd PAABN. Me Bdon ta mapandvw
KATTOIOl EPELVNTEG KaTEANEav oTo cupmépacpa Ot n
MS mipokUrtel and apxikr) BAGRN twv oAlyodevoprtiv
(Barnett & Prineas 2009).

Mia dAMn opdda epeuvnTtidv CUPTTANPWOE TTWG N
(PayokuTtdpwon NG PUeAivng mpoayduevn e avl-
OWHATO- KAl CUPTTAPWHA- €EAPTWHEVO PNXAVIOHO
eival o kupiapxog pnxaviopdg amopueAivwong otnv
MS (Breij kar ouv. 2008). Napdia autd, n ADCC kai n
CDCC eumiéxkovtarl deutepomnabwg otnv mpdKkAnon
IotkAG BAGPNG otnv MS.

> MPdoQateg PHeAETeC, avadelkvietal o POAOG
g ThI7 andkpiong otnv opydvwon tng véoou. H
mpwtn avagopd avdyetar oto 1999 pe v mapa-
enon ou to mMRNA tng IL-I7 Atav auénpévo ota
CSF kar oto afya acBevwv pe MS (Matusevicius kai
ouv. 1999). Endpeveg €peuveg oe aoBeveic pe MS
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€deigav ot undpxel auénuévn mapaywyy IL-17 kar IL-
23 amnd LPS evepyomoinuéva devdpitikd kittapd
(Lynch & Mills 2012).

H avoocoyevetiky éxel kataypdyel didpopoug
YEVETIKOUG TOTTOUC TTOU OXeTICovTal e TNV avdrmtuén
MS. MoAupopopiopol oe HLA pépia (HLA-DRIS:OI),
otov IL7R (interleukin-7 receptor), IL2A (interleukin-
2 receptor), GPCS5 (glypican-5), CDé6 (cluster differ-
entiation), TNFRSFIA (tumor necrosis factor receptor
superfamily member la) amoteholv evdeiktikd
avaQoPES VEVETIKAG OUOXETIONG ME TN VOOCO. 2€ Hia
€peuva aoBevwv-papTtUpwV e TIEPITTTWOEIG TTOMATTAAG
OKAPUVONG KAl OTTTIKAG VEUPOUUEATIOAC yIa Tov
ENEYXO PEPOVWHEVWY VOUKAEOTIOIKWY TTIOANUHOPPICHWOV
(single nucleotide polymorphism - SNP) tou IL7R
TIPOEKUYE onUavtikr] ouoxétion peta&y tou SNP
rs6897932 pe tnv moAAamAf okArfjpuvon. H idia
napatrenon empeBaidbnke kar o mMAnBuopoUs TG
Acfag (Kim kai ouv. 2014).

O eupeieg peréteg yovidiwpatog (GWAS-
genome wide association studies) avédei€av tn
ouoxétion mAeiddag SNPs pe tnv MS (110 moAu-
poppiopol og 103 mepioxég extdg tou MHC). IMepfmou

Mivakag . EmmoAacpdg tng véoou (Marrie & Gryba 2013)

9

10 /3 autwv twv SNPs oxetiCetal pe KAvIKG etepo-
YEVEIC avoo0-OXeTI{OMEVES PAEYHOVWOEIC VOOOUC,
OMwG eAkOON KoAIda, peupatoeidry apBpitida. Em-
npdobeta, oe KAMOIEG AMEeG peAéTeG TTapatnperiOnke
au&npévn ouoxétion e N vooo yovidiwv TTou ou-
HETEXOUV e TNV evepyotioinon, diapoporoinon kai
noAaniaciacpd twv Th (Sawcer kar ouv. 20Il,
Beecham kar ouv. 2013). Onwg oe dAeg TG avooo-
YEVETIKEC PEAETEC, STV peAeTwvTal yovidia mou &g
oxetiCovtal dueca pe o TTABOPUCIONOYIKO HOVTENO
NG véoou, ogeihowv va TPAyHatoroloUvTal OTOXEU-
HEVEC PENETEC o€ B1dpopeG TTANBUCHIAKEG OPAdEG TTOU
xapaktnpiCovtar and Sdiapopetikd mMpdtura diata-
paxwv ouvoEoewv Twv yovwv (linkage disequilibrium-
LD) wote va kataypagoulv ol yovidiakés BEaelg TTou
TPAyHatikd emnpedlouv v avoconabopuaoioloyia
g véoou (Arnon & Miller 2016, Yadav kar cuv. 2015).

Noocog Devic

H véoog Devics ry Ok Neupopughtida, amo-
TeAel éva QAeyHovdEG oUvOpPOopOo TTou emMnpPedlel To
Kevtpikd Neupikd 2Uotnua kar 1o omoio ekdnAwvetal
e emavarauPavépeva emeicddia rj UroTpoTéS OTTtKAG

Crude Crude Crude prevalence
Diagnostic No. of cases incidence prevalence (95% C1)

Study Region Prevalence  Case criteria (population at  (95% CI) (95% CI) /100,000
(year) Subgroup day/period  ascertainment (established by) risk) /100,000 /100,000 Males Females
Asgari et EUROPE 1/1/1998-  Hospital/clinic Wingerchuk 2006 42 (952,000) 0.4 (0.3-0.54) 4.4
al.'(2011)  Denmark (South})  12/31/2008  Neurologists (chart review and 36 NMO, 6 (3.1-5.7)

Ophthalmologists clinical assessment; NMO spectrum

Administrative database AQ4 positivity) disorder

62% AQ4-pasitive

Cabre et NORTH AMERICA  12/31/1999  Neurologists Wingerchuk— 18 (68,300) — 23 — —
alh Martinigue & Qther physicians Mayo Clinic 1999 (0.6-3.9)
(2005/2007)  Guadeloupe Administrative databases (clinical assessment, 29

Physiotherapists radiclogist review) (1.1-4.7)
Cabre" NORTH AMERICA  7/1/1992-  Hospital/clinic Wingerchuk-Mayo 20 (683,000) 0.19 — — —
(2009) Martinique & 6/30/2007  Neurologists Clinic 1999 (0.15-0.23)

Guadeloupe Ophthalmalogists or

General practitioners Wingerchuk 2006

Rehabilitation units (clinical assessment,

Patient association chart review)

Registry
Cabrera- NORTH AMERICA  11/30/2004  Hospital/clinic records Wingerchuk-Mayo S8(11,177,743)  0.053 0.52 012 0.91
Gomez et Cuba (neurologic, rehabilitation,  Clinic 1999 (0.04-0.068)  (0.39-0.67) (0.05- (0.68-1.2)
al.'e pediatric, ophthalmologic) NMQO spectrum 0.25)
(2009) Physicians: neurologists,  disorder as defined by

general practitioners recurrent longitudinally

Records from clinical trial ~ extensive TM and

Database of Cuban Record  severe recurrent ON

of M$ (chart review,

Patient associations neurologist

Media assessment, diagnostic

testing)

Cossburn et~ Wales 1/5/2010 Regional database Wingerchuk 2006 14(717,572) — 1.96 — —
al.'® South East Hospital records (chart review) 11 NMO; 3 (1.22-297)
(2012) Neurologists NMO spectrum NMO and

Laboratory records disorder NMO spectrum

disorder

"Martinique.
‘Guadeloupe.

g AQA, ar in-4; Cl, confidence interval; NMO, neuromyelitis optica; ON, optic newritis; TM, transverse myelitis.
“These articles reponed the same cases; one study reported rates in which the denominator was calculated frem other data and the other did not.
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veupitdac ry/kar puehitidag (Jarius kar ouv. 2012). Alebviig
opdda perétng yia v NMO avaBewypnoe to 2015 tig
Tiponyoupeveg odnyieg tou 2006 yia ) véoo.Aldgopo-
TIOIOVTAG TN OXETIKY ovopdatoloyia, kaBwg dAeg TAéov
o1 véool Tou Bpiokovtal oto @dopua Tng OrTtKkAG VEUpo-
HueANTdag Ba mepihauBdvovtal otny idia katnyopia umd
Tov xapaktnpiopd wg NMOSD (Neuromyelitis Optica
Spectrum Disordes) (Wingerchuk kar ouv. 2015).

O emmoAacpdc Tou cuvdpduou paivetal va efval
<1/100.000 — 4,4/100.000 oe N. Apepikry kar Eupwrn
Onwg Katadeikviouv emONUIOAOYIKEG Kal TTAnBUGoHIa-
KEG peAéteg (Jarius, Wildermann kar Paul 2014). >tnv
EMGSa Sev eival ywwotdg o apiBudg twv atdpwy P
orTtikr| veupopueAtida. Or yuvaikeg epgavidouv upn-
AOTEPO KIVOUVO yIa UTIOTPOTIEG, VW TO @UAO dev
EMNEEAlel 0T OUXVOTNTA TV UTIOTPOTIWY, OTn
Bvntdtnta, oto MpoeiA tng véoou | otnv avakapyn
and 1o apxikd enelcddio (2009).

KAivikég ekdnAwoeig

To ouvdpopo Devic's duvatar va ekdnAwBel wg:

L. Omikd veupitida ) pueAitida

2. Eykepahitida Tou eyke@ahikoU OTEAEXOUG He
ANoEuyya kar vautia-gpétoug (lorio kar ouv. 2013,
Popescu kar ouv. 2011).

3. 20vdpopo anmpdopopns EKKPIoNG avTIOIoUPNTIKAG
oppévng (lorio kai ouv. 2011).

4. EmAnmukég kpioeig (Nakano kar ouv. 2013).

5. 20vdpopo omioBiag avactpéPiung eykepalond-
Beiag, mou exdnAwvetal pe Ke@ahahyia, EMANTTTIKES
Kplogig, cUyxuon Kal anwAela 6pacnc.

6. Pi¢fuda (Takai kar ouv. 2012).

7. AnwAeia akonG.

8. Alatapaxég doppnong kal dAAwV Kpaviakwv
velpwv (Schmidt kai ouv. 2013).

9. Tévog (Kanamori kar ouv. 20l1).

10. Tvwotikég diatapaxég (Saji kai ouv. 2013).

Il. AMa autodvooa voorjuata énwg civdpopo Sjo-
gren,2.E/\ puacBéveia Gravis, autodvoon Bupeoel-
dfuda (Jarius kai ouv. 2011).

Alayvwotikd kpitrpia

2Uppwva pe tn S1ebvry emtporr| yia TIG vVOooug OTo
@dopa NG OTTTIKEG VEUPOUUEATIOAG n Sidyvwon dev
npénel va BaciCetal amokieiotkd otnv Unapén twv
NMO-1gG (AQP4-IgG). MpotdBnkav diayvwotikd
KoItrjpla avahoya pe tnv Tiapousia fj OXI Twv OXETIKWY
QUTOAVTIOWHATOV.

Omuki} Neupopuehitda (v. Devic)

la ug meprmwoelg e NMO-IgG:
. Touhdxiotov éva kipio KAIVIKO XapaktnpIoTiko.
2. Oeukd anotéheopa yia ta NMO-IgG.
3. Anokheiopdg evalaktikov diayvaooewy (Winger-
chuk kar ocuv. 2015).

la ug mepimwoelg xwpic NMO-1gG A pe dyvo-

OTO TO £MiMedo TwWV AVTICWUATWV:

. Touhdxiotov 2 amd ta kdpia kKAIVIKE euprjpata:
a) ToUNEXIoTOV €va amd Ta KAIVIKE XapaKTnpIoTIKA
va eivar otk veupitda, o&eia eykdpola pueAtida
O€ eKTETapévo PAKoG 1 olvdpopo omicBiag erm-
@dvelag otehéxoug (area postrema syndrome).
B) Eppdvion twv KAIVIKOV gupnudtwy os d1ago-
PETIKS xpovikd otiypidturo (dissemination in
space-DIS). y) MRI cupPatd euprjuata.

2. Apvnukd anoteAéopata yia ta avtionpata NMO-
lgG.

3. ArokAeiopdg dMwv diayvwoewv(Wingerchuk ka
ouv. 2015).

Kidpia khvikd xapaktnpiotikd: 1) orrukr| veupitida, 2)
oéela pueNtda, 3) ouvdpopo omioBiag empdveiag eyke-
@ANKOU OTEAEXOUG, Pe aveErynto emeloddio AOEuyya
kar vautiag-epétoy, 4) ol olvopopo eyKe@aAikou Ote-
Aéxoug, 5) ouprtwpatikr) vapkoAnyia rj o&U dieykepa-
AiKS olvdpopo pe tumikég PAdBeg otnv MRI yia
NMOSD, 6) cUPTIWHATIKS eYKEPANKS OUVOPOUO (e
wmkég PAGReg NMOSD (Wingerchuk kai ouv. 2015).

MaBoyéveia

>tnv maBoyéveia tou ouvdpdpou Devic onpavtikd
poho paivetar va diladpapatiCouv Ta aviowuatd évav
g udatomopivng-4 (AQP4-aquaporin-4) (Dellavance
kar ouv. 2012).

O meploodtepol aoBevelc pe omtikr veupo-
HUEATIOQ €xouv kukhogopouvta autoavtiowuata lgG
Tou ouvdEovtal otnv udatomopivn-4, TPWTEvNG TIou
ekppdletal Tiepiayyelakd OTIG VEUPIKEG ATTOAAEEIG TwvV
AOTPOKUTIAPWV.

Ta autoavtiowpata autd xapaktneidoviar anéd
eidikétNTa yia tn véoo Devic og mocootd mou
QAVEPXETAl WG Kal 98%, evw paivetal mwg mMPoKalouv
1otk BAABN péow CDCC pnxaviopou -kuttapo-
TogIKSTNTaC e€aptwpevng and To cupmAipwpa- (Jarius
kar ouv. 2008). To yeyovdg autd Siagoporolel abo-
@uoIohoyIKd tn véoo tou Devic and v kAaoikr MS,
éva voonua oto oroio kuplapxel n emPBpaduvopevou
irou IV avtidpaon unepeuaiobnoiag.
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Alagopikn didyvwon avdugoa otnv
moAAarAf] okAfjpuvon Kai tn véco
Devic

H vdéoog Devic fj aAibg orruikr] veupopueAitida
(optic neuromyelitissNMO) Bewpoulvtav yia ToAd
xPAVIa UTTGTUTIOC TNG TTOAAATIANG OKAPUVONG, QWS N
avakdhuyn tou Pioroyikoy Seiktn yia v NMO,
NMO-IgG v katéta&e wg ave&dptntn KAIVIKA ovtod-
Nta. 2tn ouvéxeld urmmp&av dAMa otoixeia Tou
umédei€av &t n PAAPN twv aotpokuttdpwy eival
ouvéneia dpdong twv eIdIKWV évavtl Tng udatoro-
pivnc-4(AQP4) autoavtiowpdtwy, n omoia Bpioketal
oTa dKPa TWV aoTPOKUTTIdpwy, Kal kabdpicav tn
dpdon auth wg tnv ouciactikr artia Tng maboyéveiag
g NMO. H diagopd ota onpeia kal cupm®Pata
peta&l tg MS kar tng NMO bev €xel yivel akpIBwg
YWwotd edv ogeiletal otn dlapopd tng Maboyeévelag
Twv dUo mabricewv. Exel pavel &t kdmola oupntopata
Kal onpeia mou Bewpoulvtav xapaktnpiotikd tng MS,
OTIWG Ol TOVIKEG Kpioelig mapoucidloviav dpketd
ouxvd oe acBeveic ye NMO. MapdN' autd, kata-
SefixBnKe WG 01 TOVIKEG Kpioelg Slvatal va €xouV wg
artia Torkr eAsypovadn avtidpaon kar Oxi xpdvia
EYKATEOTNUEVN ATTOPUEA VWO, YeyovOog Tou  TIG
kaBiotd oupBatég Tég pe T véoo tou Devic doo kai
pe tv MS (Muto kar ouv. 2015).

AMeG €peuveg emikevipwBnkav otn diapopo-
Sidyvwon Twv ameikovIoTIKWY TOUG EUPNUATWY OTnV
MRI. >uykekpipéva mapatnpribnke ou ota kpitipia
¢ MR, n mapoucia =| mapakeipeveg PAdReg oto
owpa NG TAAQYIAg KOINAG Kal OTO KATWTEPO THAMA
ToU KpotagikoU Aofouy, i n mapoucia BAaPwv timou
U oe unogloiwdeig meploxec, f n PAGPN tinou Daw-
son, emMTEEnouy TN SIAKPIoN NG TTOAATANG OKAR-
puvong amd tn véoo tou Devic pe euaiobnoia kai
e10IkdTNTa 92% Kar 96% avtictoixa (Matthews kar ouv.
2013). Mia dA\n €peuva xpnoIJOTIOIWVTAG TTOIKIAEG
akoAloubieg otn payvnuky Ttopoypagia, onwg n
mpwtoviaky kar n akohouBia FLAIR, katéAn&e oto
OUNTIEPACKA OTI 01 SIAXUTEG EKQUANICTIKEG HETARBOAEG
napoucidlovial otnv MOAAMAr oKApuUvon Kal Oxi
o NMO. Ztnv NMO mapatnennkav mepiocdtepo
EVIOTTIOHEVEG HETAPBOAEG e KAQOUATIKY) avicopporiia
otg ormtikég odoug. Emiong, mapatnperibnke otabepn
amouoia BAaBv unotporrig otoug acBeveic ye NMO.
‘BEva akdépn onpavtikd elpnua eival n peyaiitepn
euaioBnoia tou dykou tou Bahdpou oe oxEéon e Tov
EYKEPAANKS Syko og éva HIkpd apiBud acBbeviv pe

TToAanA okArjpuvon. Emmpdobeta, o aneikovioeig pe
Sidxuon Kkar akodouBia eidikry yia Tn pueAivn aro-
SeixBnrav mepioodtepo euaioOnteg otnv amokdluyn
petaBoiwv oe SIdotnua evdg Xpdvou OTnv TIOAATAA
OKAfPUVON, XWPIC va undpxouv avTioToixa euprpata
TNV id1a mepiodo otoug acBeveic pe véoo Devic
(Matthews kar ouv. 2015). Eva onuavtikd xapaktn-
PIOTIKO TO ormoio €yive avTANTtd péoa amd Tig
areIkoVvioEIG TNG PayvNTIKAG Topoypagiag Atav n
untap&n BAaBwv tou unoBaiduou oe acBeveic e voco
Tou Devic og ox€an pe Tnv TTOAaArAr okAfjpuvon, éva
elpnua mou cupPadiler pe TNV avakdAupn upnAnig
€kppaong tng udatoropivng-4 otnv meploxr} autr
(Zhang kar ouv. 2014).

2& AN peAéTn xpnoiyoroi|Bnke n @acpato-
ypagia H-NMR(proton nuclear magnetic resonance)
otov opd kal oto ENY acBevayv pe moAAamAf okAd-
puvon kal vooo Devic og olykpion pe uyleic HAPTUPEG.
Ta amoteAéopata tng €peuvag autrig umootrpi&av I
onyaoia 2 petaBoltwy, evog otepeoicopepols NG
IVOOITOANG Kal evdG dAaTog tou o&ikoU dAatog otn
Siapopikr didyvwon Toug. Ta otepeoicopepr NG
IVOOITOANG, efval pdpia Tou aveupiokovidl oTov
eyképaho, frap kar veppd. Exel katadeixBel amd
S1dpopeg €peuveg i PAsyPOVWOWY Voo udTtwy Tou
KN 6t n puoivooitohn eival au€nuévn otov eyké-
paho acBevwyv MS, oe avtiBeon pe toug aoBeveic pe
véoo Devic (Kirov kai ouv. 2013). Ta dhata tou o&ikou
o&€oc and tnv AN CUPHETEXOUV OTO PETAPBONONS
TOU gykepdhou Kal otn ouvBeon veupodiaBiBactav.
2uvnOwg petaBoAifovtar amd ta acTpokUTIapd, onidTe
Kal €xouv xpnolpgoroinBel amd apKeTEG PEAETEG WG
oxetikdg Seiktng (Deelchand kar ouv. 2009, Wyss kai
ouwv. 20ll). Eidikdtepa otn vdoo tou Devic, dmou n
KATACTPO®H TWV ACTPOKUTIAPWY eival peydAn éxouv
TapatnPENBel oNUAVTIKEG PETABOAEG OTn CUYKEVTPWON
Toug otov 0pd. Exer diatunwbel we Ta otepeoicopepn
NG IVOOITOANG Kataypdgouv peyalitepn euaicbnoia
(95%) oe oxéon pe ta avuowpata anti-AQP4 (50-70%)
Kkar TapdMnAa upnAn eidikdtnta (87,8%). Ooov apopd
ota dAata Tou o&jkou o&gog, Bewpeital &t pmopel va
xpnolyorioinBolv yia to diaxwpiopd Twv MS kar tng
véoou tou Devic and ta wyirj dtopa pe euaicbnoia
72,5% kar uPnAr] e18IKETNTA TToU AVEPXETAl €wG KAl
89,2% (Moussalieh kai ouv. 2014).

AMEG HENETEG eTTIKEVTIPWONKAY OTIG HETABOAEG
ToU U@ioTatal o ap@IBANoTPoeIdig Kal Ta ontikd
media ote va yivouv dIakpItég ol Siagopég petagu
NG voéoou Devic Kal TNG TTOMANArG okAfpuvong. 2
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pia tétola peAétn kataypdenkav aoBeveic ye NMO,
MS kar omukr veupitda (NO). 20uygwva pe ta
anoteAéopata, n peyaAUtepn AErmrtuvon mapatnperifnke
otoug aobBeveig pe NMO eibikdtepa oto pIvIKS TPAPA
Kal OTO KATWTEPO TUARA TNG oTIRAdAg Twv yayyNakwy
KUTTdpwV Kal NG €0w SIKTUWTHG oTifddag tou apl-
BAnotpoeidouc, kabwg Kkal oe dAeg TG eEwTePIKES. H
augnpévn eAeypovndn avtidpaon mou mapdtnpeeital
otn véoo tou Devic 0dnyel og onpavtikr OUPUETOXT
Twv veupa&dvwy, n omoia eivar duvatd va e&nyel tnv
anwAeia Toug Kal v auénuévn Aémtuvon Ttwv oTi-
BAdwv autwv oe oUyKEIoN HE TIG AVTIOTOIXEG OTIBASEG
oe aoBeveiq pe TMOAATA OKApPUVON Kal OTTIKA
veupituda. EmmAéov, mapatnperifnke ot otn vooo tou
Devic ritav mepioodtepa eMnPeacpéva td Katwtepd
TeTapTOKUKAIQ Tou orrtikoy Tediou. To o Xapaktn-
ploTkd kal ave&dptnto elpnpa rtav n evidmon twv
BAaBwv otn véoo tou Devic otnv dvw-£Ew B€on. EU-
pnHa o omofo dev mapatnpEribnKe otoug acBeveiq pe
TTOMANAR oKkAjpuvon Kai oTTiky Veuptida, yeyovog
mou duvatal va kablepwoel To OXeTkS elpnua IKavo
diagopodiayvwotikd Seiktn g NMO, av autd empe-
Baiwbel oe peyalitepec peréteg (Park, Kim kai Oh 2014).

Kheivovtag, a&iCel va onpeiwbel mwg av kai n
Tpéxouoa Bepareutikr Sev diapépel avdueoa ota duo
VOONHATa, eVIoUToIC, O SIapoPETIKOS avooornabopu-
OI0AOYIKOG HNXavIoPOG Tou ta xapaktnpilel (CDCC
yia ) véoo tou Devic, Yrepeuaiobnoia timou IV yia
v MS), Ndn okiaypaeei TNV amapxr] SIaQOPETIKAG
Oepameutikrig MPOGEYYIoNG.

Abstract

Letsa S, Misioni A, Sarantopoulos A. Neuromyelitis
Optica (Devic’s Disease). Differences and common
points from the inflammatory demyelinating diseases
of the central nervous system. Anosia 2017; I: 5-14.

Inflammatory demyelinating conditions of Central
Nervous System include a wide spectrum of diseases,
characterized by similar clinical neurological symptoms
that provide very often a challenge for the clinicians to
establish their differential diagnosis. In this review, we
focus on Neuromyelitis Optica (Devic's Disease) and on
specific immunopathophysiological aspects of the disease
that allow to establish a differential diagnosis and a
disease-specific therapeutic approach.

Key words: Inflammatory demyelinating conditions,
Neuromyelitis Optica, Devic's disease, immunopatho-

physiology.
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MNEPIAHWH

O kuttapokiveg anoteholv S1aPiBAcTEG YAUKOTTPWIEIVIKAG 1 TPWTEIVIKAG PUOEWG TTOU CUUHETEXOUV dUEDA I EUUEDA OTIG (UOIOAO-
YIKEG, QVOOONOYIKEG Kal Aeypovwdelg avtidpdoelg, pubpifoviag kai kateuBlivovtag tdoo tnv opoidotacn oo Kal TV Mopeia TG
avoolakrig amdvinong kai @Aeypovig. O1 Kuttapokiveg mapdyovtal oe andvinon HikpoBiakwy kal GMwv avilyovikeov epeBiopdtwy
Kal ekkpivovTal and Ta KUTIapd NG QUOIKAG Kal EMKINTNG avooiag. ZUu@wva e Ta amoteAéouata in vitro HeAeTiv oe acBeveig pe
urotpordlouceg debeg, upiotatal maboyevetik oxéon Peta&l tng mpogAeypovimdoug kuttapokivng TNF-a kai tng ekdridwong tng
vooou. 2TV évapén, eEENEN kal moAucuaTnUatikr) MPooBoAr Tou cuvdpdpou Adauavtiddn- Behget evoxomololvial ol KUTTapoKiveg
IL-6, IL-I7,IL-18, IL-8 kai to IP-I0. 2tnv maBoyéveon tng mépIyag eunAékeTal o KUTtapikdg umomAnBuopdg Th2, pe au€nuéva emimeda
TV KUTTapokivaV IL-I, IL-4, IL-6, IL-10, IL-23 otov 0pd twv acBevay, evey o TNF-a oxetiCetal pe ) Baputnta g véoou. 2tnv mabo-
yevetikr| S1adikacia Twv TEPQIYOEIOWY EUMAEKETAl TO KUTTAPIKG OKEAOG TNG AVOOIaG, e CUUHETOXH TWV T-AEUQOKUTIAPWY TIOU K-
KPIVOUV KUTTapOKiveg, To emmedo Twv omoiwv kaBopiCel v Baputnta tng véoou. 2tov 0pd acBeviv e ouoTNUATIKO gpUONUATHON
Niko avixveutnkav upnAd emimeda IL-6, TNF-a, IFN-y, v n) IFN-a oxetiCetar pe ) Papdtnta tng vooou.

>tov 0pd acBevav pe O avixveltnkav uPnAd emmeda IL-10 kar xapnAd emimeda IL-2, umodeikviovtag mbavry diatapaxr} otnv
icopporia Thl/Th2.

A£€&eig kheidia: Kuttapokiveg, Autodvooa voorjpata, BAevvoydvog otépatog.

Eicaywyn

O kuttapokiveg amotelolv diafiBacTtég yAuko-
TIPWTEVIKAG 1 TPWTEVIKAG PUOEWS PECW TWV OTTOIWY
EMKOIVWVOUV Ta KUTTAPA TOU avooIiakoU CUCTAPATOG
katd tn Sidpkela TG avoolakrg andvinong. Amote-
AoUv SpACTIKES TIPWTENVEG TTOU CUPPETEXOUV dPEDA N
EUHEDA OTIG PUOIOAOYIKEG AEITOUPYIEG, AVOOOAOYIKEG
Kar eAeyPovwdelg avtidpdoeig, pubpiCovtag Kar Kateu-
Buvovtag téco v opoidotacn Gco Kal TNV TIoPE(d

Kal éKBacn tng avooiakrg andvinong Kal GAEYHOVAG.

O kuttapokiveg mapdyovtal oe andvinon HikpoPia-
KOV Kal dGANwv aviiyovik@v epebiopdtwy, ekkpivoval
and ta kittapa g euoikng (Un eSIKAG) Kail tng ermi-

Ktntng (e101krg) avooiag kal kwdikomolovvtar and yo-
vidia Tou aveupiokovtarl og dIaPoPETIKA XPWHOOWHA-
1a. Or kuttapokiveg katnyoplomolodvtal avdloya e:

A) Kuttapo npoéAeuong

) O povokiveg Tapdyovtal and ta povokUttapd
2) O Aepgokiveg amd ta Aeppokittapa Kai
3) O vtepAeukiveg amd ta AeukokUttapa Kai Spouv

Kupiwg oe autd.

B) 1816tnta
[) MeooAaPntéc kar pubuIoTEG TNG QUOIKAG 1 HN €I
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dikAc avooiac: TNF-q, IL-6,-10,-12,-15,-18, vteppe-
pdveg tumou | (IFNa/B), kaBwg kar o1 XnPeIoKIVes.
2) MecoAaPnTég kal pUBPICTES TNG eMKTNTNG K EIOIKAG
avooiag: IL-2, IL-4, IL-5, IL-I3, IFN-y, TNF-B, TGF-B.
3) Aeyépteg tng aiporoinong: IL-3, IL-7, IL-IIl, GM-CSF,
M-CSF G-CSF, stem cell factor (cuvdétng tou c-kit).

N Aopikn ta§ivépnon Kuttapokivwv avd-
Aoya pE Toug UTTodoXEiG otV emi@dveia
TWV KUTTAPWYV, HECW TWV OTTOIKV AoKOUV
v dpdon toug

) O kuttapokiveg IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-9,
LML IL-12, IL-13, IL-15, GM-CSF, G-CSF mou avadi-
TIAOVOVTAI OE TECOEPIG A-AAUCIDEG CUVOEOVTAl [E
TOUG UMOSOXEIC KuTTapokivwy TuTou |.

2) Or IFN-a/B, IFN-y, IL-I0 cuvdéovtarl pe toug urmo-
doxeig kuttapokivav turou |I.

3) O kuttapokiveg TNF LT, CD40L, Fas, OX-40L ouv-
déovtarl pe toug urodoxeic TNF.

4) O1 IL-l, M-CSF ouvdéovtal pe Umodoxelg olkoyE-
VEIQG AvOoOo@AIPIVAV.

5) Ynodoxeig xnueiokiviv pe emtd Siapeppavikég a-
éNkect?,

A) Aopikn ta§ivopnon o€ oIKoyEveleg
M€ Bdon KoivéG alucideg:

a) Oikoyévela unodoxéa IL-2 (kowvr y aiuoida, IL-
2Ry 4 CDI32): IL-2, IL-4, IL-7, IL-9, IL-I5, IL-21.

B) Oikoyéveia umodoxéa IL-2 pe kovr) B aluoida (IL-
2RB f CDI22): IL-2, IL-15.

y) Oikovéveia unodoxéa GM-CSF (koiv B ahucida
ry CDI3N): GM-CSF, IL-3, IL-5.

8) Oixoyéveia Kovwv urodoxéwv: IL-I3 (oiumieypa urmo-
doxéa IL-I3R-IL-4R) kai Bupikr otpwuatiky Aeppo-
riointivn TSLP (oUpmeypa unmodoxéa TSLPR-IL-7R).

g) Oikovévela umodoxéa IL-6 pe kolvr| uropovdda
gpl30: IL-6, IL-II.

H éMeyn piag kovrig alucidag pmopei va dnpi-
oupyroel Bapeiég avoooavendpkeleg, dedopévou Ot
1a kUttapa Sev aviarnoKkpivoval Tautdxpova o€ TToA-
Néc kuttapokivec™®.

E) Asitoupyia otnv avooiakn amdvinon
(TpoAeypovwdn i aviipAeyHovaSn
Kuttapokiveg pe mpopleyuovawndn dpdon
1) IL-I family
H oikovyéveia autr) mepidapBdver Il pén kar cuyke-

kpipéva: IL-la, I3, IL-IRa (receptor antagonist), IL-18,
IL-33, IL-36a, IL-36B, IL-36v, IL-36Ra, IL-37 kar IL-38)°

2) IL-6 family

H oikovéveia autr mepihapfdver ta €EAG PEAN:
IL-6, IL-II, IL-3I, CNTF (ciliary neurotrophic factor), CLC
(cardiotrophin-like cytokine), CT-I (cardiotrophin-I),
LIF (leukemia inhibitory factor), neuropoietin kai ov-
kootativn M (oncostatin M)*>,

3) IL-17 family

2TV olkoyévela autr TiepIAauBdvovar ol IVTEPAEU-
kiveg IL-I7A, IL-I7B, IL-I7C, IL-I7D, IL-I7E (IL-25) kai IL-F.

4) TNF family (Mapdyovta vékpwong Oykwy,
Tumor necrosis factor)

2TnV OIKoyEvela autr TepIAapBdvovtal kupiwg ta
€€ng péA: TNFa (Tumor necrosis factor a), TNFB (Tu-
mor necrosis factor (), BAFF (B-cell activating factor),
APRIL (A proliferation-inducing ligand)°.

5) Oikoyéveia Ivteppepovav

Ivteppepdvn tumou | (IFNa, IFNB, IFNw, IFNK,
IFN-g, IFN-zeta/limitin)>.

Vteppepdvn tdmou I

IFNy>

Ivteppepdvn tdmou Il (IFNAL (IL-29), IFNA2 (IL-28A),
IFNA3 (IL-28B), IFNM)4°

Kuttapokiveg pe avtipAeypovwdn dpdon

[) IL-10 family (IL-10, IL-19, IL-20, IL-22, IL-24, IL-26,
IL-28, 1L-29)>.

2) IL-12 family (IL-12, 1L-23, IL-27, IL-35)°.

Autodvooa voorjpata BAevvoyovou
otépatog

Ynotpomal{ouoeg dpOeg

O1 unotpommdlouceg dgBeg amotelolv xpdvia
QAeyHovVWON eEeAKWTIKY VOO0 Tou PAevvoydvou Tou
otdpatog. Khvikd exkdnhavovtal pe tn Hoper] eEAK®-
OEWV KANUTTTOREVWY amd AEUKWTTH 1] UTTOKITPIVN Peudo-
pepBEAvN ol orofec mepiBdMovtar and epuBpr dAw®”?.

Alakpivovtal oe:

A) Mikpég dapBeg (I-10 mm), B) MeydAeg dgpbeg
(>10 mm), I Eprukou timou dgBeg (<I mm, ToA-
AQTAEC KAl CUPPEOUTEQ).

H armonaBoyéveia tng vooou mapapével dyvw-
otn. O vevetkdg mapdyoviag Kai n diatapaxr Tou
avoaiakoU pnxaviopou mbavoloyeital 4t supBaA ouv
otnv ekdAAwon NG véoou. 2& TMOoooTd 24-46% twv
TIEPITTOOEWY AVAPEPETAl OIKOYEVAC EPPAvIon Twv
apBuwv Kal cUoXETion We Ta avilydva I0TooupPatdtn-
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tag HLAYB, S uia epyacia twv Ahunavidou-dappd-
kn E kar ouv. avapépetal kAnpovopikdtnta twv HLA
am\otlnwy og aocBeveig pe urotpomidlouceg dpdeg',
Exktdc twv mpoavapepOéviwy, avagépeTal CUPHETOXN
Kal MV eTeEpoyeEVWY PETAEU Toug TIpodiaBeoikwy Tia-
PAyOVTIWV (EUUnvog puon, aBITaPIVACEIS, TOTIIKO! TPAu-
HATIOPOI, stress, TOTTIKEC AOINWEEIG, TPOWIKEC AMEPYIES,
k.d)P?. 3¢ in vitro peléteg avagépetal auEnuévn Kut-
tapoto&ikdtnta tou TNF-a évavt twv emBnhiakwv
KUTTdpwV Kal TG IVOPAACTIKAG Og1pdg TOU CUVOETIKOU
IotoU aoBevav pe unotpomdlouces dpBec??2,

2 Uvépopo Adapavtiddn-Behcet

To oUvdpopo Adapavtiddn-Behcet amotelel mo-
Auouotnuatikr SIatapaxr| KAl CUYKEKPINEVA pId oUOTN-
patikr ayyelfuda émou mpooPdiovial kupiwg o PAev-
voydvog Tou oTtdpatog, of o@Baluol, to Sépua kar o
BAevvoydvog Twv yevwnukav opydvawv. O BAevvoydvog
TOU OTOUATOC amoTeAel TNV TIPWTN ekdriAwon TNG Vo-
ooU o€ TIOoooTS 25%-75% Twv MEPIMHoEwV>H%,

>1nv mAfpn avdmtuén tou ouvOpPAdpoU EKONAW-
vovtal Katd kavéva ol e€Ag BAABeg? %

a) Ynotpormidlouoeg dgpbeg. O BAABeg mapouoid-
Couv TN pop®r HIKEWY, Heydhwv 1] epTiNTOHOPPY
agbuwyv kal anoteholv amd TG Mo TPWIHEG EKSNADCEIG
NG véoou.

B) BA&Bec timou apbuv ota yewwnuikd opyava

y) OeBaluikég BAGPeg pe o ouxvr) véoo tnv
omioBia 1p16fT10a, payoeiditida kar 1pIdokukATISa.

8) Aeppatikég PAGBReg, OMwe olwdeg epubnua,
BAaudopAuktaivodn eEavBrjpata k.a.

€)BAGBeg amd o gpeiotikd (apbpftda), yaotpevte-
pIkS, oupoyewntkd (emdidupitida) kar amd to KIN2.

oT) Ayvyelakég PAdPeC.

H vdooc eivar dyvwotng artionaboyévelag, pe
avoooveveTikr Bdon e€artiag TG cUCXETIONG ePPAVI-
oG TNG HE To oUoTNPa avydvwy 10TooupBatdtntag
HLA kar eidikétepa pe 1o HLA-B5I%, Sty évapén,
eEENEN Kkal MOAUCUOTNPATIKA TIPOCBOAR Tou ouvdPod-
pou Adapavtiddn-Behcet evoxorololvtal ol kutta-
pokiveg. 2 e aoBeveic pe mpoofoAr Ttou veupikoU ou-
otruatog aveupiokovtal n IL-6 kar n xnpeiokivy CXCL
10 yvwotrg kar wg IP-10 (interferon-y-inducible pro-
tein-10), n omofa mapdyetar and ta nratokyttapa Kdai
Ta Natkd evdoBnhiakd kittapa twv KOAoeidwv. O
vtepAeukiveg IL-I7, -I8 avixvelovtal oe acBevelc pe
payoelditida, evw n IL-8 kar or xnueiokivec RANTES

kal MIP-la oxetiCovtal pe tn Baputnta tng véoou?’.

Méppiya
Me Tov 6po TENPIYa avapépeTal opdda autodvo-

OWV TIOPPOAUYWOWY Voonudtwy, ol KUpIeG PAGRES Twv

oroiwv ouviotavtal and evooemONNIakéS PUOANSEG-

TIOPPAOAUYEG TTOU PHYVUVTAI KAl KATAAEMOUY eMmwduveg

SiaBpwoel oto &épua kai Toug Prewwoydvoug?®Y,

Alakpivovtal ol G HOPQES TTEUPIYAG:

— Ko mépepiya, n omoia amoteAel Ty avumpoowreu-
TIKOTEPN Kal TTEPICOATEPO CUXVT) HOP®Pr| TIEUPIYAG.
210 90-95% Twv MEQMTWOEWY N KOV TIEPPIVA TIPO-
oPdMel Tov BAevwoydvo Tou otéuatog, eve >70%
apxiCel and Tov otopatikd BAevvoydvo kar oto 50%
armotelel tn povadikl B€on evidmong.

O1 undAoiTieg popeES ondvia TpooBdAiouv Tov
otopatikd PAevvoydvo kar efvar ol akOAouBec:
A) Bhaotikr| mépgiya B) Pulidng mépgiya

N Epubnupatwdng mépepiya A) MNMapaveomdaopatiki

népeiya E) Méppiya and @dppara XT) IgA Méppya®’

>1nv abovevetikr S1adikacia TG vOoou eNTAE-

KovTal avocoanavroeig Thy tinou yeyovog mou eri-
BeBaidvetal and ta augnpéva emnimeda twv KUTTapo-
Kivov IL-4, -6, -10 otov opd Twv acBeviv. Emiong, ta
enfmeda tng mpogAeypovwdoug kuttapokivng TNF-a
aveupiokovtal augnuéva oe acBevelq pe Koivr TEP@IYa
kal oxetiCovtal pe tn Baputnta g véoou®?32 Or kut-
tapokiveg IL-,-23 mou mapdyovtar and ta pakpopdya
avixvelovtal og uPnAd emfneda.

Meppryoeidn (Mep@iyoe1d€ég twv BAevvoyo-
voV-Top@oAluywdeg mep@IyoeISEQ)

To mep@iyoeldég twv Phevvoydvwyv 1] KaAdnBeg
TIEPQIVOEIBES eival pia xpdvia deppatofievvoydvia
vO00og, n omoid TMPooPdMel oxeddv KateEoxrv Toug
BAevvoydvouc kal og mocootd 5% to S€pua, v TO
TIOHOAUYWOOEC TIEPPIYOEISEG EVTOTTICETAl ATTOKAEIOTIKA
oto &éppa. To meppyoeidéc Twv BAevvoydvwy otov
otopatikd BAevvoydvo pmopel va epgavioBel amokhel-
oTikd 0Ta oUAQ HE TN HOP®H AMO@AOIWTIKAG OUATISAG
(onueio Nicolsky Betikd). >tnv artionaboyévela twv
VOOWV EUTTAEKETAl TO KUTTAPIKO OKEAOG TNG avooidag,
HE OUPMPETOXN TWV T-AEPQOKUTTAPWY TTOU EKKPIVOUV
KUTTAPOKIVEG, TO emimedo twv omoiwv kabopilel tn fa-
pUtnta tng véoou 3¢,

EpuBnpatwdng Aukog

O gpubnuatndng Aikog amotelel autodvoorn mo-
AuouoTtnpatiky vooo pe Tpotiunon epedviong ouvh-
Bwc oto yuvaikeio @uAo peta&y 31-40 etwv kal og ava-
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Moyia 6:1 oe oxéon pe toug avdpec. levetikol kai Tepl-
Barovtikol MTapdyovieG CUPHETEXOUV OTNV KIVNTOTION-
non kar eEENEN autodvooou maboyevetikol pnxavi-
opoU? 38, H véoog Siakpivetal oTic SUo KUpIEC HOPPEC:
— Agppatikdg epubnuatddng Aikog (AEA).
— ZUoTNUATIKGG gpuBNUAT®dngG AUKkog (ZEA).

>tov 0pd aoBeviv e CUCTNHATIKS epUBNUATWON
AJKO aVIXVEUTNKaV UPNAG emmeda Twv IVIEPAEUKIVOV
IL-6, TNF-a, IFN-y, eved undpxouv evoeiEeig éti n IFN-

oxetiCetal pe T Paputnta g véoou™,

Opaldg Asixrjvag

O opaidg Aeixivag amoteel ouxvry, Sepuato-
BAevvoydvia véoo pe xpdvia diadpopr] UPEcEWY KAl
e&dpoewy, n omola MpooBdMel mepimou to 2% Ttou
mAnBuopou. H artionaboyéveia tng vooou eivarl dyvw-
otn kal S1deopol TTapdyovIieG €XOUV evoxoTolnBefl
Omwg odovTiatpikd UNIKA, pdppaka, hoipoydvol Tapd-
yovteg (1of, HikpSPIa), Toalua, TOOPIKEG AMePYieS,
k610, 3t BiBANIoypapia apketég unmobéaeig éxouv Sia-
TUNWOEl OXETIKA PE TOUG PNXAVIOHOUG TIOU EUTTAEKO-
VIal OTNV eKOAAWON TNG VOOOU. ZUYKEKPIPEVA, O Opa-
AOG Aeixrvag evOéxetal va eival To amotéAeopa eIdIkAG
avooIakrg andvinong €vavt kAmolou aviiyovou, pn
€IBIKOV aVOOoIaKWV PNXavIoPWy, autoavooiag kar mi-
Bavdv xupikic avooiag 2,

H kAivikg eikdva g vooou eival TIoIKINOpop®nN
kal Siakpivovtal ol €AG HOPYEC:

A) Tumki-Siktvwtr B) AiaBpwtiki ) Atpogiki
A) BAaudwdng E) Yneptpogikr XT) Ducahdwdng-
Mopgoiuywdng H) Mehayxpwpatiki

Extdg Twv mpoavagepBéviwy, n vécog propel va
ePEavIoBel kal pe T pop@r ATTOPACIVTIKAG OUAITI-
6(]@40‘43-

>e mpdoeatn PeAETn kataypdenke o AoBeveiq
pe opahd Aeixriva (OA) emikpdtnon tou Th2 gaivétu-
TTIOU. 2 UYKeKPIPEVa, aTov 0pd aoBevav pe OA avixvel-
kav uPnAd enimeda IL-10 kar xapnAd emineda IL-2,
urtodeikviovtag mbavr) diatapaxr otnv Icopporia
ThI/Th2*,

Yultnon

>¢ acBeveic pe unotpormdloucec dpbeg mapa-
TNEAONKE CUCXETION gUPAVIONG Twv BAABWV He TToAu-
HOP®ICHOUG YyovIdiwv. 2UyKekpIpéva, KataypdenKav
moAupoppiopol yovidiwv otov mapdyovia TNFa-308
G>A, oty ILIa-889 C>T kai +4845, otnyv ILIB+3954
C>T, +3962 T>C kai -5lG, oty IL6-174 G>C, IL-6-

572 G>C, otnv ILIO-1082 G>A kar -592, otnv ILI2-
1188, otov petagopéa tng oepotovivng 5-HTTLPR ka-
0w¢ kar otn ouvBdon vitpikol o&eidiou Twv evoobn-
Nakav kuttdpwv> 16! e opiopéveg ueréteg os aoBe-
VElG e ekdhwon apBwv oto otopatikd PAevvoydvo
napatnenOnke au&nuévn ouxvdatnta otn KAtavoun
Tou yovoturou IL-6 C-174C, tou yovdturou ILIO -1082
GA\ ILI0 -592 CA, ILIO -819 CT>23, A&{Cel va avapep-
Bef T0 yeyovdc tng ouoxEtiong ekdridwong apbwv pe
roAupop@iopoUg moikihou apiBuod emavaiapBavope-
vov aMniouxiv (VNTR, variable number of tandem
repeats) otnv Mepioxr] Tou ecwviou (Ivtpoviou) 3 yo-
vidiwv Tou Kwdikomololv tnv mapaywyr| tng IL-4°1,
2Tov avTimoda, UNdpxouv HEAETEC TTOU Sev avapépouy
OUCXETION HE TTOAUHOP@ICHOUC YovISIwV yIa TIG KUT-
tapokiveg IL-10, IL-12, TNF-a, TNF-3, kaBuwg kai yia tov
unodoxéa tng Birtapivng D>, Emn\éov, o aoBeveic
pe apBwdn otopatitida avepelBnoav uynAdtepa eri-
neda twv Iviepheukivav IL-I, IL-13, IL-17, IL-18, kaBwg
Kal Tou yAUKoAuTIKoU evlipou a-evoAdon og oUyKpion
UE Toug Pdptupeg”’.

‘Ooov apopd 1o clvdpopo Adapavtiddn-Behcet
avapépbnke CUOXETION eP@AVIONG Kal eEENENG NG
véoou pe Tig kuttapokiveg. O1 kuttapokiveg tumou Thi
(IL-12, IL-18, IFN-y) kar ThI7 (IL-I7A, IL-I7B, IL-17C, IL-
I7D, IL-I7E, IL-I7F) diadpapatifouv onpaivovta pdho
otnv epedvion tng véoou kai eival TaboyvwUoVIKEC,
evw n IL-8 oxetiCetal pe tnv Spactnpidtnta tng vo-
oou®8, Stov 0pd acBeviv e olvdpopo Adapavtid-
on-Behcet avixvedtnkav uPnAd emimeda viepAeukivay
IL-1,-4,-6,-8,-10,-13,-18 kar TNF-q, evw n IL-I5 avepeud-
Bnke og UPNAA emimeda oTo eyke@aAOVWTAIo UYPS TwWV
acBeviv®?0, Ané eupAuata dANG peNTNG avixvey-
NKav otdv opd f OTo TIEPIPePIKO aiya acBevav pe
evepyd vooo kuTtapokiveg tumou Th2 extdg twv Thl.
2Tov PAevvoydvo tou otéuatog acBeviv pe olvdpo-
po Abdapavtiddn-Behcet mou ekdridwoav apBdpop-
e PAAPec avixveltnkav uPnAd emimeda IL-4 kar IL-
|0 oe olykpion pe opdda acBeviyv mou ekdrdwoav
uttoTpomdlouceg debeg KaBwg Kal pe tnv opdda
eMéyxou®. Extég twv mpoavapepBéviwy, mapatnpr-
Bnke ouoxétion guedviong TG VOooU HE TTOAUHOP@I-
opoUG YoVISIWV KUTTAPOKIVAV. 2ZUYKEKPIHEVA, KAaTaypd-
pnkav povovoukieotidikol moAupopgiopof (SNF single
noucleotide polymorphisms) otnv ivtepAeukivn TNFa-
1031, TNFa-238, TNFa-857, otnv ILIa-899, otnv IL-1B
+5887, IL-IB-5II, IL-IB+3962, otnv IL6VNTR, oty IL-
10 (RsI800872,RsI800871, RsI518l11), otnv ILI2-1188, otnv
IFNYUTR5644, otnv ILI8-607, otnv IL-I7F-Al26G, otov
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unodoxéa IL-23R (Rsl7375018, Rsl1209032) kabuwg kar
IL23R-ILI2RB2 (Rsl495965, Rs924080)2¢2,

A&iCel va avapepBel To yeyovdg TNG OUCXETIONG
NG gPpdviong SLE pe moAupop@iopols yovidiwy kutta-
POKIVQV. 2UYKEKPIPEVA, aVAPEPOVTAl TIOAUPOPPIOHO!
omnv IFNy AT (+874), otnv IFN-y T/A (+874), otnv
ILla [C/T (-889), G/T(+4845)], ownv ILIB (C/T -5II, C/T
+3953) kai oty ILI8 (G/T -656, C/A -607, G/C -I37)83¢5,

2 & aoBevelg pe méupIya Tou Adufavav avoooka-
TAcTaATIKA @dppaka f avocoopaipiveg evoopAeing
yia 18 prveg, mapatnprbnke otov 0pd Toug CNPAvTIKY
pelwon twv mpo@AeyHovwdwy kuttapokivwy TNF-q,
IL-IB, IL-6 kar IFN-y. Ta euprjpata autd katédei&av tnv
mapoucia Thl gaivétunou otnv ekdrAwon Tng vo-
oou®’. EmmAéoy, andé avapopég mpdo@atng HeEAETNG
napatnenOnkav otov 0pd Twv acBeviv Pe TTEPQIVA
augnpéva enmeda twv kuttapokivav IL-1a, TNF-a kai
TGF-B, otatiotk®g onuaviikd oe olykpion Pe v
oudda ehéyxou®®. Mia pehétn katéypaye oe acBeveig
HE TEPQIYA TNV TTAPOoUsia Tou anASTUToU yid TNV KUT-
tapokivn IL-10 (-1082/-819 A/T) mou oxetiCetal pe pel-
wpévn iapaywyry IL-10, evw Sev apatnpribnke cuoxé-
TIoN NG VOoOoU HE TTIOAUHOPPICHOUG YovISIWV yid TIG
kuttapokiveg TGF-BI kal TNF-a®. Stov avtinoda, and
Ta eUPARATa AMING PeAETnG TTapatnpribnke oe acBe-
VEIG pe TéPIya onpavtky diagopd otnv KAtavoun
Tou yovoturou TNFa-308 GA+AA, kabwg kal auén-
pévn ouxvdtnta tou aMnAiou C tng IL6-174 oe ouU-
yKplon e Ty opdda ehéyxou’®.

270 odNio Kal Tov opd Tou aipatog acBeviv pe
opaAd Asixfva tou PBAevvoydvou tou oTépatog, ava-
@épovtal uPnAd emimeda Twv kuttapokivav IL-1, IL-6,
IL-8, IL-18 kal TNF-a. AvtiBétwe, oto mepigepikd afja
Twv aoBevwy avixveltnkav Pelwpéva enmeda twv KUT-
tapokivav IL-10, IFN-y kai TNF-a”.. Aev 6a mpénmel va
mapaAn@Bei To yeyovdg TG CUOXETIong tnG vOoouU
TOU OpaAoU AEIXrva e TIOAUHOP@IGHOUG YovISIwY Twv
kuttapokivav TNF-a, IFN-y, IL-4, IL-6, IL-8 kai IL-18%,
AT 1a euprjuata moAd mpdoeatng HeAETNG kataypd-
@NKAV TTOAUROP@IOHO! YoVISIWY TwV KUTTAPOKIVOV
TNF-a, TNF-B kai IL-1072 Suykexpiuéva eEgtdotnkav
niévie mohupop@iopol TNF-a (-308G/A), TNF-B (+252
A/G), IL-10 (-1082 G/A, -819 C/T, -592C/A) kai kata-
ypdpenke cuoxEtion pe augnuévn mbavdtnta mpoofo-
AAG Twv aoBevav amd tnv véoo. 2 pia mpdopatd die-
vepynBeioa peta-avdiuon dev mapatnpriBnke 1oxupn
OUOXETION WETAEU TOU TTOAUHOP®@ICHOU yovidiou g
kuttapokivng TNF-a (-308G/A) kar tng exkdnAwong
O3, "Ocov agpopd v kuttapokivn IFN-y, mapatn-

PrBNKe OUCXETION TOU TTOAUPOP®ICHOU yovidiou NG
IFN-y (+874 T/T) pe tnv eugdvion tng vécou’*7”,

>€ mooootd 90% twv aoBevwy pe kKahdnBeg mep-
QIVOEISEC TWV PAeVVOYSOVWV KAl ATTOKAEICTIKY eKSAAW-
on otov otopatikd Bhevvoydvo, mapatnendnke vid
Tov urodoxéa A tng IL-4 o yovdtumog IL-4RA 1902
A/A Tou emipEpel Pelwpévn amdKpIon Tou OTnV Ou-
yKeKPIPEVN IviepAeukivn. ‘Ooov agopd tnv IL-4, n
IvtepAeukivn autr) mapdyetal ané ta Th, kittapg, ta
NKI kdttapa kai ta pactokdttapa, diadpapatiovtag
onuaivovta pdho otnv fvwon. H kAvikr mopeia tng
VOOOU OTO TIEPPIYOEISEG TOU OTOPATOG ival Ama Kal
omndvia mapoucidlel v Tdon va KAtaAeimel ouhddn
atpogia, vy OTO TIEPPIYOEISES TwV 0POaAUWV TTapa-
TnpoUvtal coPapég EMMAOKEG OTTWG EMMEQUKITION,
OUHBAE@apo, evtpdTio, Toixiaon, Enedtnta, EAKWOEIG
Tou Kepatoeldoug Kal TeAikd Tiphwon oto 30% Ttwv
MEQIMTWOEWV®.

2TO TIOHPOAYWOES TTEPIYOEIHES TIApATNEHONKE
IOXUPT] OUCXETION EPPAVIONG TNG VOOOU OTO YUVAIKEIO
@UNO e ToAUpop@IopS yovidiou yia Tnv IL-IB (-511)
kar (-31). H kuttapokivn aut mBavédv diadpaparticel
TPWTAPXIKS POAO oTov TTaBoyeveTKS PINXaviopd TNG
vOOOU PEOW TOU EVEQYOTTIOINTH TOU TIAQGHIVOYOVOU
TV 10TQY, TG E-oghektivng Kkai tou oupminpavatog’”.

2 UPTMEPAOPATIKG, UTdpxouv eVOE(EEIG TG OUUE-
TOXAC TWV KUTTAPOKIVWY OTn TIaBoyEvela Twv autod-
VOOWV Voonudtwy oTto BAevvoydvo Tou oTopatog. 2u-
YKEKPIPEVQ, N eKOAAWON TWV VOOWY EVOEXOUEVWG Va
opeiNeTal oTn PeYANITEPN KATAVOUr] CUYKEKPIUEVWY
YOVOTUTIWV TIOU ETIPEOOLY AUENPEVN 1] HEIWPEVN TIa-
paywyr) TPOPAEYHOVWOWY 1] aVTIPAEYHOVWOWY KUT-
TAPOKIVWY avtiotoixa. EmmAéoy, N cuoxétion ekdrAw-
ONG TV AUTOAVOOWY VOONUATWY OTO BAevvoydvo Tou
OTOPATOC He TIOAUHOPPICHOUC YovISiwy, evioXUel TNV
dmoyn NG CUPHETOXNAG TOU YEVETIKWOG TTOOKABOPIOHE-
vou Tiapdyovta otnv artionaboyéveia Touc.

Abstract

Kounoupis V, Aimpanidou-Farmaki E, Kariotis N, Marko-
poulos A, Daniilides M. Cytokines:Their contribution on
autoimmune diseases of the mouth mucosa. Anosia

2017; 1: 15-22.

Cytokines are glycoproteinic or proteinic transmitters
which participate directly or indirectly in normal,
immunological and inflammatory processes by regulating
and directing both homeostasis and procession of
inflammation and immune response. Cytokines are
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produced in consequence of microbial and antigenic
stimuli and they are secreted from cells which derive
from innate and adaptive immunity. According to some
in vitro studies, there is an association between
progression of the recurrent aphthous stomatitis and
proinflammatory TNF-a cytokine.Also, cytokines IL-6, IL-
8, IL-17,1L-18 and IP-10 (product of IFN-y) are responsible
for the onset and development of Adamantiades-Behget
syndrome. There is an involvement of Th2 cytokines in
the pathogenesis of autoimmune disorder pemphigus,
with elevated levels of IL-I, IL-4, IL-6, IL-10 and IL-23 in
the sera of the patients, whereas cytokine TNF-a is
related to disease severity.With regard to pathogenesis
of mucous membrane pemphigoid (MMP) and bullous
pemphigoid (BP), it is necessary to say that these
autoimmune diseases are T-cell mediated. Serum levels
revealed significant increases in expression of IL-6, IFN-
y and TNF-a, whereas IFN-a correlate with disease
severity. The higher levels of IL-I0 in serum of patients
with OLP in presence of low serum IL-2 levels indicate
that there is a change in Thl/Th2 balance. The
manifestation of the autoimmune diseases in oral mucosa
probably is due to a bigger distribution of some
genotypes which induce increased or decreased
production of proinflammatory or antiinflammatory
cytokines respectively.

Key words: Cytokines, autoimmune diseases, oral mucosa.
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Epeuvnukn Epyaocia

Avu-DFS70 avuowpata: Aigpguvnon Kai
a&ioldynon oto mAaicio TG S1ayvwoTIKAG
NMpoogyyiong Luoctnuatikav Autodvoowv
Peupatikwv Noonudtwv

Aik. Maulitou-Toiévton?, A. Navvakot?, K. XougAepdg', M. Mmavtaddkn?, E. Zuvodivou!,
A. lepolupdrou?, E. Minn!, M. Zraupomotlou?, ©. Tkiaddg!, A. Aspovry, A. Toipoyidvvn!
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MEPIAHWH

Ta avtmupnvikd avtiowpata (ANA) aroteholyv deiktn otn SiayvwoTikr] MPOCEyYIon Twv 2UCTNUATIKWY Autodvoowy Peupatikov
Noonudtwv (XAPN). Qotdoo, Betikd ANA pe mukvé Aertd otiktd (DFS) tino @Bopiopol éxouv avapepbel oe uyieic kal oe un
>APN KAIVIKEG ovTOTNTEG. 2KOTTOG TNG HEAETNG auTrig ametéAeae n Sigpelvnan kar aglohdynon twv avt-DFS70 avticwudtwy otnv
aténon tng edikdtntag twv ANA-IIF otn Sidyvwon twv ZAPN. MehetriBnkav Sefypata opwv 120 acbevav pe SAPN (Opdda A)
kai 170 pe un 2APN (Oudda B) pe Betikd ANA kar DFS tino @Bopicpoy, ta omoia eAéyxOnkav kai yia avu-dsDNA kar avti-ENA.
Akoloubnoe mpoopdenon tTwv av-DFS70 pe e1dikd avuidpaotripio Kar €yive emavéreyxog SAwv twv Seiypdtwy yia ANA-IIF Metd
TV Mpoopdenaon, Betikd ANA mapéueivav oe mocootd 94.1% (113/120) otnv Opdda A acbeveig, evw oty Opdda B n Betikdtnta
peindnke oto 44,7% (76/170). Ané toug 7 2APN acBeveig atoug omoioug apvntikomoiiBnkav ta ANA, 3 eixav diayvwortel pe Aep-
patikd Auko, | pe Muooftda, 2 pe olvdpopo Raynaud kai | pe Peupatoeidry ApBpitida. Meta&l twv pn 2APN acBevay, mepitiou ol
piooi (76/170) otoug ormoioug mapépeivav Betikd ta ANA n Sidyvwon ritav dMn autodvoon/eAeypovwdng vooog. Supmepacpati-
K4, paivetal 6Tl To MPWTdKoAo Tpoopdenong twv avi-DFS70, ota ANA Betikd Seiypata pe Tov xapaktnpiotikd @Bopiopd, au-
Edvel v e1dikédtnta twv ANA-IIF otn Siayvwotiki mpooéyyion twv 2APN.

A€Eeig KAedia: >uotnpatikd Autodvooa Peupatikd Noorjpata, ANA, DFS70

Eicaywyn

O mMpocdiopIoHdE TwV AVTITUPNVIKOV avTIoWHd-
Twv (ANA), pe éupeco avocopBopiopd (IIF) oe umo-
otpwpa HEp2 kuttdpwy, anotelel €5 Kal TOAEG Se-
Kaetieg To Bacikd Blodeiktn - kprtipio yia tn Sidyvwon
2uotnpatkwy Autodvoowy Peupatikwv Noonudtwy
(>APN) démnwc¢ o >uotnuatkdg Epubnuatwdng Adkog
(2EN), n 2Zuotnuatikr 2Zkhjpuvon (22), to oUvopopo
Sjogren (o.5jégren), n Miktr) Néoog 2uvdetikou lotou
(MNZI) kai n Autodvoon Muocftda (AM)H2,

‘Bva apvnukd amotéleopa twv ANA pmopel va
anokAeioel pe oxetikr) BePaidtnta (e&aipeon n AM), T
didyvwon 2APN. Qotdoo, n eidikdtnta twv ANA ota
2APN eivar mepiopiopévn kabwg Ppiokovtal Betikd
(35-50%) kai oe dAMa autodvooa voorjuatd, AIHWEEIG,
kakorBeieg, aMd kar oe uyirj dtopa (20%, avdioya pe
TNV NAIKia Kai o @uro). Eival mpopavég ét autr n xa-
HNAY e1dikdtnta yia ta 2APN arotelel éva onpavtikd
HelovEKTNUa tng dokipaciag diaftepa dtav xpnoipo-
roleital og évav MANBUoPS Pe XaunAS emmoAaopd NG
vooou. lla to Adyo autd pia Betikry dokipacia ANA
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TIPEMEI TIAVTOTE Va £pUNVEUETdl PE TIPOCOXT KAl POVO
Héoa oTo KAIVIKS TAaiolo Tou acBevouc .

Ta ANA amoteholv pia etepoyevr] opdda avtiow-
pdTwv oupnepinaufavopévwy kal twv avt-DFS70 mou
avumpoowredowv To 54% tng avudpaotikdtNtag Twv
ANA, o€ TIEPITTIWOEIS VY1V ATOPwY pe Betikr) Sokipacia
ANA. O emmnoAacpdg twv avu-DFS70 avtiowpdtwy oe
uyin dropa, drwg oMol avagépouy kupaivetar and O-
22% avdhoya pe tn xpnoigoroloUuevn pebodoloyia kal
TO QUTOAVTIYOVO. 2UYKPICIUEG OUWG HEAETEG Oefxvouv
uIa emkpdtnon peta&l 5% kai 1%,

KaBw¢ ta avt-DFS70 avuiowpuata anoteholv tnv
mmo ouxvr eidikdtnta twv Betikdv ANA ota vy dto-
Ha, efval TToAU onpavtikg n apvnTikr TouG CUOXETIoN
pe Ta 2APN, 1diaftepa dtav avixvelovtal yévo autd,
xwpic va undpxouv dAa e1dikd avtiodpata'?, e
acBeveic pe 2APN o emmoAacpdg toug eival onua-
VIIKA xapnAdtepog (<19%) kal ouviBwg cuvundpxouv
Tautdxpova kal pe dAAa, €idikd yia tn didyvwon twv
>APN, Gutoovuod)potoB.

To avuydvo otdxog twv avi-DFS70 avtiowpd-
wv eival gia mpwteivn 70 kDa n omola eival tautdonun
e TNV TPWTElvn TTou Xapaktnpeiobnke wg petaypagl-
KOG ouvevepyotioiNtig p/5 kar wg mapdyovtag avd-
muéng twv emBnANiakwy Kuttdpwy tou o@Baiuikoy
oakou (“lens epithelium-derived growth factor”,
LEDGF/p75)"*16, O avtiyovikdc emtdmnog twv avii-
DFS70 avticwpdtwv avagépetal Tl €xel eVIOTIOTES,
HEow avaouvduaopévwy TIPWTEVQY, otnv C-TeAiKr TTe-
ploxr| TNG Mowtelvng petall twv Béoewv 349 kai 435
G aMnhouxiag apivoEewv!’. Qotdoo o dpog LEDGF
oaivetar &t dev eival akpiPrig, emeidry to DFS70 avur-
yovo eugaviCetal oe oAU MePIcodTEPOUC 10TOUG Kal
X1 yévo oto embrjlio Tou @akou. Ta uéxpl orjuepa
euprjuata umodeikviouv dev pia mhavr cuoXETion Twv
DFS70 avuowpdtwy pe Tadroeig twv o@Baluwyv (Ka-
TapPdKIng, dturn ekpUAIon Tou au@iBAnotpoeidoug,
ouvopopo Vogt-Koyanagi-Harada), moAudpiBueg dpwg
HENETEG ava@Eépouy T oxéon Toug pe SIGUeEon KUOT-
uda, atomkr Seppatitida, dobua, Bupeosiditida
Hashimoto kar Sidpopeg GAeG pAeypoOVOSEIG Kal Ka-
KorjBeig véooug, xwpic va eEakpiBwOel pe cagrjveia n
KAIVIKF] onuaoia kar n Slayvwotikr Toug agia yia ta
voorjuata autd®®20,"Oha autd BéBaia Sev amokAeiouy
TNV mMBavdtnta NG ETEPOYEVEIAG TNG EISIKATNTAC TOU
emtonou DFS70 kaBwg emiong kar tng unapgng dia-
QOPETIKWV TTANBuopwy avti-DFS70 avtiowpdtwy pe
BIAPOPETIKS KAIVIKO Kal TABOYEVETIKO eVOIAQEPOV.

Ta avu-DFS70 avtiowpata otov €Upeco avooo-

©Bopiopd (IIF) o Hep-2 kittapa mapoucidlouv Be-
tkd ANA pe éva diagopetikd potifo pBopiopou mou
xapaktnpeiCetar amd mukvo Aemtd otiktd @Bopiopd
Twv Tuprjvwv (dense fine speckled, DFS) katd tnv ev-
Sidueon @don kar évIovn Xpwon tng Xpwudativng ota
ITWTIKA KUTTapa Katd tn petdeaon'® To potiBo autd
Tou @Bopiopoy eival diagopetikd amd Toug TUTToUq
twv ANA mou cuvdéovtar pe 2APN.

H mapouoa pehétn amotelel Ty mpwtn epyactn-
pIakr TIPOoEyyian, otov EAadiké xwpo tou véou au-
ToU avadudpevou Plodeiktn, Twv avt-DFS70 avtiow-
HATwV. 2KOTTOG NG HEAETNG ATAV O TTPOGSIOPIOHAG
NG OUXVATNTAG Tou xdpaktnpiotikoy DFS potiBou
otn poutiva Tou dIayvwaTikou gpyactneiou Kabwg ka
n Sigpelvnon kai agloAdynor| Tou o OXEon e TN PeA-
Tiwon NG epunveiag kal tng avgnong tng e1dIKSTNTAg
twv ANA (IIF) otn &idyvwon twv ZAPN.

YAiko-Mé€0odoi

Eva olivoro 290 Seiypdtwy opwv acbevov améd
KAIVIKEG Kal eEwTepIkd 1atpeia TTou mapaméugOnkav
ota Avoooloyikd Turuata twv Noookopeiny «Euay-
yeNopoG» Kkai «[lamayewpyiou» yia avixveuon ANA,
peAetOnkav avadpoypikd. Ta Sefypata ta&ivoprifnkav
o€ Vo opddeg avdloya pe tn Sidyvwon twv acBevdv:
Opdda A= 120 aobBeveig pe 2APN kar Oudda B=170
acBeveic pe pn 2APN kAvikég diatapaxég. ‘Olor o
aoBeveic kal twv dUo opddwy ritav ANA Betikof (IIF-
NOVA Lite HEp-2), ye tnv avayvopion Tou Xapaktn-
plotikou tirou DFS70 pBopiopou. H mapatripnon twv
potiBwyv éyive og pikpookdTo avocogBbopiopou amnd
EUTTIEIPOUC EPYACTNEIAKOUG YIATPOUG OTNY avayvwpion
kar S1dKpIon Twv KAQOIKWV TUnwy Kai tou DFS70 @Bo-
piopol twv ANA (SAa ta Sefypata a&iohoyriBnkav
and &uo touhdxioTtov yiatpoug). AkorouBnoav Soki-
paoiec ehéyxou yia e1dikd avt-dsDNA kai avt-ENAs
avtuowpata (QUANTA Lite ELISA) oe dhoug toug
acBeveic yia tnv mepaitépw agloAdynor| Toug.

Emeidry n tautomoinon twv avt-DFS70 avtiow-
pdtwv pe pévn Ny extiunon tng dokipaciag ANA-IIF
e tov DFS70 tino @Bopiopol dev emapkel Kai mpog
anoguyr] SIayVwoTIKOV o@alIdtwy, KpiBnke avaykaia
n emPePaiwon tng mapousciag Toug Kai Petd and avo-
oompoopdenon. Katd tn diadikaoia tng avooomnpoo-
pdENONG, He T xprjon tou idikol avtiydvou DFS70,
1a unidpxovta avt-DFS70 avtiowpata tou opou de-
opeldovTal, XwEic SpwG va PetaBdietarl n popgolo-
YIKA €kppacn dAMwV €I8IKOV aUTOAVTIOWHATWY TToU
TUXSV UMTGpXoULV Kal Twv omoiwv ol eBopiopol diatn-
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poUvtal kal eival duvatdv va avayvwpilovtar 8222,

2N MEAETN auTr] N avoooripoopd@non Twv avil-
DFS70 avuowpdtwy éyive pe to €1dikd avaouvdua-
opévo avtiydovo DFS70 (NOVA Lite HEp-2 Select*
kit) oe 6Aa ta defypata twv opwv (A kal B opdda) kai
akoAoubnoe o emavéleyxog Toug PeTd v Mpoopod-
@non kar Tnv avactolj TG dpdong twv avu-DFS70,
yia t Betkdtnta twv ANA (IIF-NOVA LiteHEp-2).
EmmpdoBeta pe dAeg Tig dokipacieq ehéyxou e&etd-
obnkav wg pdptupeg, 20 Sefypata uyidv atdpwy pe
ANA Betikd pe tov xapaktnpiotikd tino DFS70 @bo-
piopou kai 20 defypata acBevaiv pe 2APN mou eixav
ANA Betikd pe didpopouc dAoug Tumoug Bopiopou
(Aertd otiktd, adpd oTikTd, opoloyevr, upnvidiou, Ke-
VIPOHEQPIBIAKS, HIKTO).

ArnoteAéocpata

Ta anoteAéopata tng avixveuong twv ANA mpo
Kal petd tnv mpoopdenon twv avt-DFS70 avticwpd-
Twv @aivovtal otov mivaka |.

Mivakag I. ANA mpo Kkal Petd tnv mpoopdenon twv avt-
DFS70 avtiowpdtwy.

AdbBeveic  ANA lIF-Hep2  ANA lIF-Hep2 ANA [IF-Hep2

(n=290) OETIKA OETIKA petd APNHTIKA
and mpoopdenon petd and
v avt-DFS70 TIPOoPAPNaN

twv avt-DFS70

A.OMAAA 120 13 (94,2%) 7 (58%)

YAPN

aoBevav

(n=120)

B. OMAAA 170 76 (44,7%) 94 (56,3%)

MH ZAPN

aoBeviv

(n=170)
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2Tnv opdda A twv acBevav pe 2APN petd tnv
mpoocpdpnon Twv avt-DFS70 avticwpdtwy, mapéyel-
vav ANA-IIF Betikof To 94.2% (113/120) Aoyw mapou-
ofag mBavdtata dMwv e1dikwv autoavtiowpdtwy (ei-
kéva | a, B). Errtd aoBeveic tng opddag A (5,8%) mou
apvnukoroionkav eixav didyvwobel, 3 pe Agppatikd
AUko karl rfjrav apvnukoi yia avu-dsDNA kar ENAs
autoavtionpata, 2 pe olvdpopo Raynaud pe apvntikd
ENAs, évag pe Peupatoeidry ApBpftda kai évag pe
Muoocitida mou eixe Betikd avu-Jo-I avtiowpata. Ta
anoteAéopata autd oupPadifouv pe dedopéva dAwv
napdpolwy dnuoociedoswy’ 82223,

2TV opdda B twv pn ZAPN acBevay, to 56,3%
apvnuikoroiBnke (eikdéva |y, 8), evw to umdloimo
44,7% (76/170) rjitav aoBeveic mou mapéueivav ANA
Betikol pe apvnuikd avui-dsDNA kar ENAs avticwuata
kar n didyvwor| Toug Atav pia dAn autodvoon/eAey-
povwdng vooog (161ommabrig ®Aeypovwdng Ndoog tou
eviépou, Autodvoon Hratfuda, [NoAamir 2kAfpuvon,
Hashimoto k.a.). To ugnAé mocootd twv pn 2APN
aoBevwv TIou apvnuikomolBnke eival avdhoyo tng pe-
AéTNG Twv Watanabe et al. (54%) mou agopoulv kata-
OTdoeIg XwPIG yvwotr olvdeon pe 2APN. Ad toug
20 aobBeveic pdptupeg pe didyvwon >APN, petd tnv
nmpoopdenon twv DFS70 avticwpdtwy, mapépeivay
&Mool ANA Betikol kai diatipnoav Toug apxikoug tu-
moug @Bopiopol (Aertd otiktd, adpd OTIKTO, OHOIo-
YEVI, TTUPNVIOKIKO, KEVTPOHEQIDIAKS, HIKTO). To yeyovdg
autd deixvel Ot N Mpoopdenon twv avt- DFS70 dev
€MNPEACel TNV avtidPAcTIKATNTA dAWV EIBIKWY YIa TN
vAO0O0, QUTOAVTICWHATWY. TEAOG, 0XeSAV TO GUVOAO TwV
uyiov gaptipwy 19720 (5%) apvntikomoiBnke ektdg
and éva pévo Tou apéueive BeTIKOG pe amouoia Spwg
dMwv e18IKOV autoavtiowpdtwy, elpnud yid TO orofo

UMIAPXOUY AVAPOPEC Kal Og TIOMEC dMeg pehéteg’ .

Eikdva |. Avixveuon twv ANA ge ZAPN aofeveic: a) ANA Betikd mpiv v mpoopdenon avt-DFS70 B) ANA Betikd uetd v mpoo-
péenan. Avixveuon twv ANA ae un ZAPN aoBeveig: y) ANA Betikd moiv v mpoopdenon avti-DFS70 6) ANA apvntikd petd v

mpoopo@nan.
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Tulitnon

270 MapeABV, N TAPATOWTTH 0TO KAVIKS 0yaoTr-
pio yia dokipacia ANA (IIF-Hep2) apopoios oxeddv
Katd anokAEIOTIKSTNTA TEQIOPIOPEVES IATPIKES EIBIKO-
NTeC SMWE MaboAOYoUG, PEUPATOAOYOUG KAl VEQPOND-
youg Kkal Atav enakdhoubo evdg kKhivikoU TAdiciou Tou

aoBevolc pe ekdnAwaeig kar cofapr] uroyia yia 2APN.

Emopévwg n avixveuor] toug anoteholoe xprioiuo Bio-
Sefktn yia ) didyvwon twv 2APN kabwg cupmepiAap-
Bdvovtal ota kpitpia TagvopNong MOM®WY VOohudTwy
(ZEA 33, ka)". Me v ndpodo twv xpdvwv n Soki-
paofa ANA (lIF-Hep2) améktnoe auénuévn dnuotikd-
Nta Kai ¢Atnon amd KAVIKOUC yIaTpoUs TIOMwY eri-
OTNHOVIKWV KAGOWV He TTOMEG popEC aBaclpeg TIapa-

TouméG yia aoBeveic xwpic oageic evoeiEeic >APN.

AUTO eixe oav anotéeopa ta teAeutaia xpdvia va ma-
patnenPel kai va kataypagsl évag augnpévog aplBpdg
ANA BeTikiv uyiwv atdpwy Kai un 2APN acBeviv.
Me dedopévo STl Ta auToavTIoWPatd autd pro-
pouv va TponynBouv TTOAd €T TPV TNV KAIVIKT] €K
hwon twv 2APN, n Betikdtnta autr) Twv ANA pdévo
QPVNTIKEG OUVETTEIEG €€l YIa Toug aoBevelg, kaBwg mpo-
kahel ouxvd avnouxia kai pmopel va odnyrioel oe doko-

TIEG EMAVAANTTTKEG €EETACEIG M KAl IATPIKEG ETTIOKE-
3

Peig ot e1dikolg, akdun kal o akatdMinAn Bepareia®.

H e&edpeon Niong oto mpdPAnua autd amaoxdinoe
eni xpdvia kal e&akoloubel va amaoxoAel v 1atpIkr
kovétnta’. Ynd v éwoia auty n avayvopion The ma-
pouciag tou mpotunou DFS70 @Bopiopol twv avu-
DFS70 avuowpdtwy wg epyaieio didkpiong twv Beti-
kv ANA T1ou Sev oxetiCovtar pe 2APN umipe eAxu-
OTIKA KAl TAUTOXPOova onpavtikr) kKabwg n mbavdtnta
Twv Betikv ANA anoteAeopdtwy Xwpig KAVIKY onua-
ofa Tou oge\ovtal oe autd, eivar TOAY upnAr/ 8132225,

H onpacia toug we kpItiplo yia Tov amokAEIoPo
Twv 2APN empPeBaidvetal kar and peAéteg mapako-
AouBnong uyiov atépwy pe Betikd avu-DFS70 avu-
owpata, mou dev avémtuEav kavéva 2APN katd tn
Sidpkeia MapakoholBnong yia mepiodo 4 etwve. Em-
TPA0BETa, oTEATNYIKES XPriong alyopiBuou avixveuor|g
Toug otn poutiva tng dokipaciag ANA, Seixvouv oAU
evBappuvTikd anoteAéopata téoo yia tn SIayVwoTIKr
e1dikétnTa twv ANA oe oxéon pe ta 2APN doo ka
yIa Tov MepIoplopd Tou Siayvwotikou kéotoug' 22,

Yypunepdopata

ATé Ta anoteAéopata tng HEAETNG HAg aAAG kal
and moMég diebveic avapopég gaivetal dT Ta av-

DFS70 avtiowpata anoteholv évav MoAUTIHO VEO [io-
OeiikTn Tou Propel va MPoo@Epel VEEC duvatOTNTEG
yia BeAtiwpévn gppnveia twv Betikdv ANA mou dev
oxetiCovtarl pe tnv KAk didyvwon twv 2APN. To
PWTOKOMO Tpocpdpnong twv avt-DFS70 avtiow-
pdtwv ota ANA-IIF Betikd defypata pe Tov xapakn-
piotikd DFS70 mukvd Aemtd otiktd @Bopiopd, eival
anapaftnto wg dokipacia empPeBaiwong tnNg mapou-
ofag toug, yiati au&dvel tnv eidikdtnta twv ANA otn
diayvwotikr] mpoogéyyion Twv 2APN.

Qotd00, 0 akpIPrig SIayVwoTIKAS Toug POAOG KAl N
kaBigpwor| Toug otov alydpiBuo avadrjtnong Twv ANA
otn Kabnuépa KAk Tipaktikr, 8a arartrioel Siaxpovikd
TIEPAITEPW KAVIKEG KAl EDEUVNTIKEG HEAETEG, KaBWG Kal
TV avdrmugn meoTuromoiNpévwy avooopeBddwy Tou
Ba diaocpaiiCouv v akpiBeia tou Mpocdiopicpoy Toud.

Abstract

Pavlitou-Tsiontsi A, Giannakou A, Soufleros K, Mpantadaki
M, Synodinou E, Gerolymatou A, Pipi E, Stavropoulou M,
Skiadas Th, Lemoni A, Tsirogianni A. Anti-DFS70 anti-
bodies: investigation and evaluation in the context of
Systemic Autoimmune Rheumatic Diseases diagnostic
approach. Anosia 2017; I: 25-29.

Antinuclear antibodies (ANA) are a serological
hallmark of systemic autoimmune rheumatic diseases
(SARD). However, positive ANA with a dense fine
speckled (DFS) pattern on HEp-2 substrate by indirect
immunofluorescence (lIF), have been reported in healthy
individuals and other clinical entities as well. We therefore
investigated whether using a protocol that pre-absorbs
anti-DFS70 antibodies from the sera, increases the
diagnostic efficiency of HEp-2 ANA testing for SARD.
Positive ANA-IIF sera with DFS pattern from 120 patients
with SARD and 70 patients with other clinical entities
(non-SARD), referred to our Dept. for ANA, DNA and
ENA antibodies testing, were retrospectively tested after
the anti-DFS70 antibodies pre-absorption, for ANA-IIFEThe
positive ANA-IIF after anti-DFS70 pre-absorption was
94.1% (113/120) in SARD patients, while in non-SARD
patients the positivity dropped to 44.7% (76/170).Among
the 7 SARD patients who became negative after anti-
DFS70 pre-absorption, 3 were diagnosed with cutaneous
lupus, I with myositis, 2 with Raynaud syndrome and | with
rheumatoid arthritis. Among non-SARD patients, about
half of those (76/170) who remained ANA positive, were
diagnosed with another autoimmune/inflammatory
disease. In conclusion, the anti-DFS70 pre-absorption
protocol it seems that increases ANA specificity for SARD.

Key words: Systemic Autoimmune Rheumatic Diseases,
ANA, DFS70.
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AvtievdoBnAiakd non-HLA avtiowpata otov opd unoyri@iwy yia Jetauooxeuon veppol acBeviyv ouoxetiCovial pe emeioddia
anéppIPng Kal XapnAr emPiwon Tou JooXeUPatog. 2Tn PeAétn autr avalnribnkav avtiowpata évavt Major-histocompatibility-
complex class |-related-chain A (avti-MICA) kai tou umodoxéa timou 1 tng ayyelotevoivng Il (avti-AT1R), oe HLA umepeuaiobn-
toroinuévoug (YE) aoBeveig, mpokelpévou va ektipnOel o avoooAoyikég Kivouvog TpIv T HETAPOOXeUTT.

> 108 YE aobeveig kai 22 un-guaicOntomoinuévoug (oudda eéyxou) umoyr@ioug AfiTTeg VE@PIKOU Hooxeluatog avadntrBnkay
avti-AT1R, avti-HLA kai avti-MICA avtiowuata. Ta enfmeda twv avit-ATIR avtiowpdtwy tagivopridnkav wg: apviikd (<10 U/mL),
enimeda kivoivou (10-17 U/mL) kar ugnid (>17 U/mL).

Avti-AT1R avtiowpata avixveuBnkav oe 4l YE aobeveig (37,9%) évavt 2 acBevwv (9,1%) tng opddag eAéyxou (p=0,005). Ta avu-
owpata otoug YE acBeveig avixvelBnkav oe enfmeda kivduvou (n=29, 26,8%) eite oe upnAd enfmeda (n=12,11%). H mapouocia avu-
AT1R avTiowpdtwy CUCXETIOTNKE e KUNOEIG /Kal anAeia OOXeUUaTog ald Oxi e 10TopIkO petayyioewv. Aekaggl YE aoBeveig
eixav avt-MICA avtiowpata (14,819%) évavt kavevég tng OE (p=0,04). H avixveuon avti-MICA avtiowudtwy CUCKETIOTNKE HE
avt-AT1R avuogpata (p=0,0l).

Avixveuon avti- evboBnhiakav non-HLA avtiowpdtwy otov opd umoyr@iwy yid JETAUOOXeUon umepeuaiobntomoinuévwy aobe-
vV kabopiCel tov avoooroyikd kivouvo TpIV T HETAHOOXEUon Kal UMopel va KateuBuvel oe OToxeupéves mapepdaoelg anapaitn-

TEG YIa TN Hakpoxpovia KaAr] Aertoupyia Tou JooXeUpatog.

A€&eig kKheidia: Avti-AT1R avuiowpata, avti-MICA avtiowpata, petapdoxeucn veppou, uriepeuaioOntomnoinuévor acOeveig

Eicaywyn

Efvar yvwotd éu pnxaviopofl alto- kar aMoarnd-
VINong ouvepyddovtal otnv andppiPn kal anwAeia ve-
PPIKWY Pooxeupdtwy. To avBpwriivo evdobriAio pe ta
avtiydva mou ekppdlel anoteAel Tov TIPWTO OTOXO TNG
XUMIKAG KAl KUTTAPIKNG avOCOAOYIKI G aMoandavinong.
O MPWTOC PPAyHOS vIa TNV EMTUXH HETAUOOXEUON Ve-
ppoU eival Ta avuydva tou ABO cuotripatog kai ta
KAQOIKG avTiyova Twv AEUKOKUTTApWV Tou avBpwmoy,
Human Leucocytes Antigens (HLA) td&ng | kar Il. Tlap
OAa autd o kaboplopdg Tou avoooAoyikoU KivOUvou
TIPIV TN HETAPOOXEUON OTNPICOPEVOG HOVO OTNV Opdda

afpatog kar tnv avt-HLA euaicBntomoinon tou uro-
Yreiou Aqrn Sev eival andAuta aceairig. Ta teAeutaia
XPOVIa N EMOTNPOVIKA KOIVOTNTA ETIKEVIQWVETAl OTN
HEAETN NG onuaoiac tng euaiobntomnoinong o non-
HLA embnhiakd avuydva pe otdxo tn BeAtiwon tng
€kBaong tng petapdoxeuong. Ta avtydva autd pmopef
va eivar mohupop@ikd dnwg ta MICA aMd kai 1otikd
autoavtiyéva dmnwg o unodoxéag timou 1 tng ayyeio-
tevoivne Il (AT1R)'2 Méxpl orjuepa avtiomuata ota
avuydva autd dev avalnrolvial oUCTNPATIKA TIPIV TN
HETaPOoXeUon av Kal €xouv oUoXeTIoBel pe emeicddia
anéppPIPNG Kal aM®AEIAG TOU HOOXEUUATOC .
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Avalntioape avti- MICA kar avti- AT1R avu-
owpata og utoP@Ioug ATTTEG VeEPIKOU PHOoXeUpa-
TOG €MAéyovTag v opdda Twv unepeualodntomoin-
pévav (YE) aoBevwv. O1 aoBeveic autol mapouoidlouv
eupeia euaicBntomnoinon oe éva peydho apiBud Eévwv
HLA kai mpoxwpouv oe petapdoxeuon dtav o d3tng
dev ekppdCel HLA amévavtl ota omoia To avoooho-
yIké olotnua tou Afrtn €xel euaiofntomoinBef.

2TnN peAéTn Tapoucidlovial anoteAéopata Tou
ehéyxou NG evaicBnroroinong oe non- HLA avtiydva
UTIEPEUAIOONTOTTIOINUEVWY UTTOYPIWY VI HETAUOOXEU-
on veppou aoBevv kar ou¢ntouvtal ta BiBAIoypagikd
Sedopéva oxeTikd e Tn onuacia tng euaioBntomnoin-
ong autAG otnV TTopPEia TNG PeTapdoXeUoNG.

AocOeveig

EAéyxBnkav ouvohiké 130 aoBevelc yia avti-HLA,
avti-MICA kai avti-AT 1R avtiowpata. Olor ol acBe-
VeiG fitav urmoyri@iol yia HETAUSOXEUCN VEPEOU, yYe-
YPAUpEvol 0To eBVIKS UNTPWO YId HETAPOOXEUCN amod
amofinoavta ddtn.

Tnv opdda perétng anetéreoav 108 unepeuaiobn-
tornoinuévol acBeveic (PRA td&ng | y/kar Il >70%), 55
yuvaikeg kar 53 dvtpeg, péong nAikiag 48 etwv. H HLA
euaioBnromoinon Twv aoBeviv autwv ogeiloviav o
mponyoupevn petapdoxeuon (n=78), kujoeig (n=29)
kar petayyioeig (n=78).

O unéroimol 22 acBeveig (opdda eléyxou), 5
yuvaikeg kar |7 dvipeg, péong nhikiag 54 twy, fftav
apvnukof yia avti-HLA avuowpata (PRA=0%) av kai
OTO 10TOPIKS Twv acBeviv aQUTWV avaEEépovIav Kun-
oelg (n=4) kai petayyioeig (n=8).

M£060odoi

lia tnv avixveuon avt-HLA avtuocwudtwy otov
opd twv acBevwv xpnaoipotmoliBnke pebodoloyia
Luminex — LABscreen kai PRA/LSM screening test
(One Lambda-Inc). To amotéleopa ekppdletal wg %
PRA (Panel Reactive Antibodies) kar kaBopiletar améd
TO TTO0OO0TO TNG AVTISPACTIKATNTAG TOU OPOU OTO OU-
ykekpigévo Tdveh opaipidiwy. lia tov kabopiopd g
e18ikdtNtag Twv avti-HLA kar avti-MICA avtioopdtov
xpnoipomoidnke n peBodoroyia Luminex —Single
Antigen Bead analysis (One Lambda Inc). H andvtnon
Bewpeital Oetiky dtav n péon €viaon @Bopicuoy
(MFI) eivar peyahitepn tou 1000.

Ta avti-AT 1R avuowpata petprinkav pe avooo-
evlupiki pébodo (EIA-AT 1R kit, One Lambda Inc) otnv

oroia XPNoIPoToIEtal pid TAGKA HIKPOTITAOTIONNONG, N
orola éxel emoTPwOEl e eKXUNOPATA KAPKIVIKWV KUT-
TdpwV TIOU UTTEPEKPPACOUY TOV UMTOOOXED TNG AyYEIO-
tevoivng 112 To dpio avixveuong twv avii-AT1R avu-
owpdtwv eival 2,5 U/mL. Ta enfmeda twv avt-AT1R
avtiowpdtwy TagivourBnkav wg apvnuikd (<10 U/mL),
enimeda kivduvou (10-17 U/mL) kai ugnid (>17 U/mL).

Xratiotik avdAuon

lla TN otauotiky avdAuon Twv anoteAeopdtwy
xpnoigoroiOnke To otatiotikd Mpdypapua Graph Pad
Prism. Or péoeq THEG (mean) kai o1 TUTTIKEG armOKAICEIG
(Standard Deviation, SD) xpnoigomoifnkav yia v
TIEQIVPAPH| TWV TTOCOTIKWY PETABANTWV. l1a Tn olykpion
peta&u duo opdduwv xpnoiporoirOnke Student's t-test
kar chi square test (Fisher s exact probability). H ota-
ToTK onuavtkdtnta €bnke oto 0,05.

ArnoteAécpata

‘OMol o YE aoBevelc eixav avti-HLA avtiowpata
pe % PRA 1tdéng | ry/kar I1>70%. H ouxvdtnta euai-
oBntoroinong oe HLA-A,-B,-C (tdénc 1) rtav 85.3%,
84% kar 64% avtiotoixa kar oe HLA-DRBI, -DQBI, -
DQAI -DPBI (tdéng II) rAtav 78.6%, 72%, 26.6% Kai
32% avtiotoixa.

Avixveuon avti-ATIR aviiowudtwv

2€ 41/108 (37,9%) YE acBeveic avixvelBnkav avti-
AT1R avtiopata évavt 2 acBevav (9,1%) tng opd-
dag ehéyxou (p=0,005).

Avti-AT1R avtiogpata otoug YE avixvelBnkav
efte og UPNAG enimeda (n=12, 11%) efte oe enimeda Kiv-
duvou (n=29,26,8%) pe THEG (MmeanESD) 12.4+1.9 kai
2544105 U/ml avtiotoixa (Tpdonua 1). H mapouoia

YE AoBeveic (n)
e
o

1
112]

AT1R<10U/ml 10U/mlI<AT1R<17U/ml AT1R>17U/ml

lpdenua l. Enimeda avti-AT1R avtiowpdtwv otoug 108 umepeu-
aioBnrononuévoug aoBeveic. Ta enimeda twv avti-ATIR avu-
owpdtwy tadivouriBnkav we: apvnukd (<I0U/mL), enimeba
kivouvou (10-17UImL) kar ugnAd (>17U/mL).
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lpdepnua 2. Avixveuon avt-MICA kar avt-ATTR avtiowudtwy atoug
108 unepeuaioBnromoinuévoug aoBeveic. Avt-MICA avtiowuata
avixvelBnkav oe 16 acBeveis. Adka MICA abs (+) aoBeveic
(60%) eixav napdMnha avt-ATIR avtiowpdtwy ot enfrieba >10
UImL. Ari6 toug uniéhoimoug 92 YE MICA abs(-) aoBeveic or 31
(33,7%) eixav enimeba avi-ATIR avuiowudtwy >0 /mL.

avti-AT1R avticwpdtwy oUoXeTioTnKe pe 10TOPIKO
KUMOEWV KAl arWAEIa TTIOONYOUHEVOU JOOXEUNATOG. 2 €
acBeveic euaioOnromoinuévoug pévo améd petdyyion
dev avixvelbnkav avti-AT 1R avtowpara.

AvT-AT 1R avtiowpata otnv opdda eAéyxou avi-
xvelbnkav oe duo acBeveig oe enimeda 10,1 kai 12,2l
U/mL avtiotoxa (mean£SD 112£L5 U/mL).

AnoteAéopata avti-MICA avticwpdtov

AvTi-MICA avtioopata avixvelbnkav oe 16/108
(14,8196) YE acBeveig évavt kavevdg TG opddag eAéy-
xou (p=0,04).

100
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50
40
30
20

YE AcBeveic (n)

10
0 1 = o Py
HLA class | (+) HLA class Il (+) HLA class I+I1 (+)
HLA gvaioBntomnoinon
E ZUvoho @ AT1R avtiowpata (+) O MICA avtiowpata (+

fpdenua 3. Avixveuon avii-MICA kai avi-ATIR avtiowudtwy oe
YE aoBeveic avaAdyws pe t HLA euaiobnromoinor) toug: HLA
wdéng I(+) aoBeveic (n=Il), HLA tdénc Il(+) aobeveic (n=8)
kar HLA tdénc I+ll(+) aoBeveic (n=89). Aev mapatnpribnke
ouoxétion g avixveuons avt-MICA kar avt-AT1R avtiowpd-
Twv pe v dén 1 tov o twv avti-HLA avtiowudtwy.

H mapoucia avti-MICA avtiowpdtwv cuoxeTi-
ofnke pe v avixveuon avii-AT1R avticwpdtwy
(p=0.01), yodenua 2. Aev TapatnErBnKe OUCXETION
¢ avixveuong avti-MICA kai avti-AT 1R avtiowpd-
TWV P TV TA&N ) Tov té1o twv avti-HLA avtiowpd-
wwv (p=NS) lpdenua 3.

Yudtnon

2TV mapouod peAétn avalntribnkav avtowpata
évavt twv embnAiakwv aviydvwv MICA kai AT 1R oe
UTTOYPR@IOUC  AATTTEG VEPPIKOU HOOXEUPATOC ME
PRA>70% pe okomd va oulntnBel o avoooAoyikog
KivOUVOG NG Petapdoxeuonc amnod Tnv euaiobntoroi-
non tou umoWwreiou Afjrtn o non-HLA avtiydva.

H petapdoxeuon eivar moAITAOKN avocoloyIKh
diadikaoia amotéeopa TG ouvexoUs aMnAemidpaong
TOU POOXEUUATOC KAl TOU avOCOAOYIKOU CUCTAHATOG
Tou Ajrtn. H éxPaon tng petapdoxeuong e€aptdrtal
and pia oglpd mapayoviwy Omnwe eival To YeveTKO
UMTOOTPWHA AATTTN KAl 8GTN, To avoooAoyIké oUotnUa
TOU AATTTN, TO TOTTIKO avOCOAOYIKS HIKPO-TIEPIBAANOV
(Tomikr] Mapaywyr) CUMMANPWHATOGC, KUTTAPOKIVWYV), O
(510G 0 10T6¢ tou &4t (Iepapxia i Silagopd otnv avo-
ooyoVIKOTNTa, SIaPoPeTIK andvinon otV avoooKa-
TaoToN, SIaOPETIKY IkavATnTa eMoUAWONG) Kai n ou-
vopINia auté-dvoong kal dMo-dvoong andvinong.

Katd kavdva n «avocoloyikd acpaiic» petapo-
oxeuon (amoguyr| urepo&eiac 1} Papide ayyeiakou -
TTou andéppIPng) XapaktnpiCetal and anousia mpooxn-
patiopévwy avti-HLA eidikwv oto 86T avTiowpdtwy n
oroia emPBePaidvetal Pe €va apvnTikS AePQOKUTIARIKO
crossmatch. Ev toutolg, évag ouvexwg au&avopevog
apIBudg dedopévwy unootnpitouv To pOAO Twv non-
HLA avtowpdtwy otny unepoéeia kai o&eia andppiyn
mou ekdnAwOnkav amoucia avti-HLA avticwudtov*®.
[Nepimou 2% twv petagooxeupévwy pe apvnukd CDC
kar T/B-Flow crossmatches xdvouv to pdoxeupa and
Bapid ayyeiakd andppiyn®. H khivikr onuacia tng eu-
aioBnromoinong oe non-HLA avtiydva empPeBaidveta
enfong pe tnv ekdridwon urepogeiac andppiPng oe po-
oxepata and HLA oupBatd adéhpia’.

21N petapdoxeuon veppou petaty HLA oupPa-
v aderpwy, BPRA >50% Tipiv tn petapdoxeuon
€xouv ouoxeTIoBel pe ekdAwon xpdviag andppiPng
Karl PIkpdTepn MPBiwon JOOXeUPATog. 2T PEAETN auTh
1a PRAs BewpriOnkav ocav deiktng euaicbnrtomoinong
oe non-HLA avtydva®,

Ta MICA eival ToAUHOP@IKA YAUKOTIPWTEVIKA HO-
pla Tou ekpEdalovtal o dIagopPEeTIKOUG TUMTOUG KUT-
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tdpwv Kkal To evboBriNio. To veyovdg &t ta evdobn-
Nakd kuttapa ekppdlouv MICA petd and otpeg katd
NV QAeypovh Adyw Puxpng 1oxaipiag kar katd tnv
andppiyn, Ta kabiotolv 16avikoUs oTdxoug oTn PeTa-
udéoxeuon opydvav?!%, Q¢ ex Toltou avtiowuata kai
KUTTAPIKA avooia avarmtiooovtal évavl QvOOOYOVIKOY
emténwy twv MICA. Ta anoteAéopata tou 14V Inter-
national Histocompatibility Workshop umoaotnpiouv
NV avoooloyikr onuacia twv avti- MICA avtiowpd-
Twv dedopévou dti acBeveig pe avti-MICA avtiodpa-
Ta mapouscidlouv Pikpdtepn eMmpiwon Tou yooxeUua-
TOG TOV TTPWTO XPAVO TNG HETANOOXEUCNG OE OXEON
ue exeivoug pe A xwpig avti-HLA avuoouata'.

AapBdvovtag ur éyn ot MICA Sev ekppdlovtal
oe fpepa T f B Aepgokittapa, mpooxnuatiopéva ei-
Sikd oto &dtn avtiowpata dev avixvevovtal pe to T/B
crossmatch mpiv tn petapdoxeuon'? Ta aocluPata
MICA oto 861N eival o1 oTdxol Twv avTiowpdtwy TTou
€xouv dnuioupynBel otoug urmor@ioug AQTTTES Kal Cu-
oxeTiCovtal pe ayyeiakoU TUrou andppiyn Kar armwAeia
Tou pooxeluatoc. ‘Exel unmootneixBel dt otnv andp-
piyn pooxelpatog and avt-MICA avtiowpata n oup-
HETOXH| TOU CURMANPWHATOG efval BacikdG HNXaviopog
BAABNG Tou pooxevpatog. Mia mpdogatn pehétn ot
opd acBevwv mpv TN petapdoxeuon €deiEe St 23%
Twv Betkawy yia avt-MICA avtiogpata opwv eixav
aQVTIoWUATA TToU CUVESEQV TOV TIPWTO TTAPdyovId Tou
oupmAnpauatog. Bv toltoig pnxaviopol aveEdptnrol
TOU CUNTANPWHATOC KAl KUTTAPIKY) avooia evepyoriol-
oUvtal emiong oe mapoucia avii-MICA eidikwv oto
HAOXEUHA AVTICWUATWV! 4P,

2Uupwva pe ta anoteAéopata pag ol YE acBeveic
eixav avti-MICA avtiowpata oe Mocootd Tepimou
15% emPBeBaiwvovtag amoteAéopata mponyoUpevng
ueAétnc pac’. H mapouoia twv avt-MICA avtiowpd-
TWV OUCXETIOONKE Pe TPONYOUREVN JETAUOOXEUDN), [E-
Tayyioeic f kurjoeig. Avtiotoixa or Mizutani K, Terasaki
Pl et al., avakoivwoav tnv mapoucia avti-MICA avti-
owpdtwy og 25% twv acBeviv NG Aotag, 32% Ttwv
acBevwv PeTd TNV anwAela JooxeUpuatog, 21% twv mo-
ANITOKWV YUVAIKQOV Kdl og 6% Twv atdpwv Tou dev dn-
Advouv veyovde euaicBntomoinong” e,

EmmAéov, Ta amoteAéopata tnG PeAéTNG pag Sel-
xvouv Ot ol YE acbBeveic avantiooouv avii-MICA
aQVTIoWUATa O XApNAOTEQO TTOCOOTO CUYKPITIKA HE
10 Moc00Td euaicBntomnoinong oe HLA témoug. Autd
mOavdtata ogeileTal 0TO XAUNASTEPO TIOAUHOPPICHO
wwv MICA ouykprtikd pe ta HLA kaBwg kar otn xa-
uNASTeEN ékppaon Touc”. Aev avixvelbnkav cuxvé-

tepa avti-MICA avuowpata oe acbevelg pe avti- HLA
TdENG | avtiodpata o oxéon e ekelvoug XwpEIg avTl-
ouata, dnwg éxel mponyouueva avakovwde',

Baoi{dpevol ota anoteAéopata tng PEAETNG utto-
otnpiCoupe ot o YE acBeveic mpérmel va eéyxovtal
yia tnv mapoucia avti-MICA avticwpdtwy Tpiv Tn Je-
TAUOOXeUON. 2& TIEPIMTWOoN ekTiunong twv aoBeviv
autwv pe ¢ovta 64tn eival anapaftntog o MICA yo-
vouriog 84Tn kar uroyrjgiou Artn kabwe kar n exti-
pnon tou eikovikou (virtual) crossmatch mpiv tn peta-
pdéoxeuon. AvtiBeta oe mepimwon emioyrg twv acBe-
VOV QUTWV yId petagdoxeuon pe arnoPiwoavia 54T,
n mAnpogopia eival moAJTipn oto Metapooxeutikd Ke-
VIPO WOTE va ano@acicOel 1o katdAnAo TpwTdKoMo
AVOOOKATACTOAAC.

>€ €va uPnAS mocooTd Twv acBeviv TNG PEAETNG
avixvelBnKkav avtiowpata évavt Tou urmodoxea Turou
1 tng ayyeiotevoivng Il (AT1R). O unodoxéag exppd-
Cetal oto ayyelakd evooBiNio ald dev exkppdletal
oe T kar B Aepgpoxittapa pe anotéheopa avti- ATTR
aQVIIoOWPATa va Pnv avixvelyovtal Pe TO KAQOOIKO
crossmatch. Avti- AT1R avtiowpata rmapouoidlouy pe-
yaho evdiapépov epdoov cUoxXeTioBnkav pe tnv ma-
Boyévela autoavdowv voowy kal andppiyn UeETapo-
oxeuBéviwv opydvwv?. Mot n Dragun kar ouv. To
2005 armédeike tnv mapoucia kar tov maboyevetikd
poo twv avii- AT1R avtiowpdtwv og Afrteg veppl-
KoU HOOXeUPATOC. 2UP@wVa e TNV TIPWTN autr HEAETN
ol aoBeveic xwpic avti-HLA avtiowpata aA\d Betikof
yia avti-AT 1R avuocwpata efxav peyahitepo Kivouvo
ATWAEIAG TOU HOOXEUPATOG OE OXEON e ekefvoug pe
avti-HLA avtioopata kar xwpic avii-AT1R avtiow-
pata?. Aropdkpuvon twv avti- AT 1R avticwpdtwy pe
TTAQOPAQAIPETEIG O CUVOUAOHS pE Xoprynon evoo-
PAEPIag avocoopaipivng Kal armokAeiopd Tou umodo-
x€a PeAtinwoe tn veppikr) Asitoupyia kai tnv empiwon
TOU pooxelpatoc. AkohoUBnoav TTIOMEG HeAETeG TTou
emPBeBaiwoav tn cuoxétion twv avii-AT 1R avtiowpd-
TWV OTNV ayyelakoU turou andppiPn Kal Yeydho Kiv-
Suvo anwAeiag Tou pooxelpatog??2%, H peyalitepn
HEXPI onpepa avadpopikr) peAétn eival tou Giral kai
ouV.%® og 599 MATTteg vepIkoU JOOXeUPATog. STn [e-
AT autr| kabiepwbnke &t MPOOXNUATICUEVA TIPIV TN
petaudoxeuon avii-AT1R avtiowpata eivar ave€dp-
TNTOG MapPdyovTag KIVOUVOU Yid TNV amwAeid Tou Ho-
oxelpatog. [Npdypat otn perétn autd avt-AT 1R avt-
OWUATA CUOXeTIoBnKav pe uPnAd kivbuvo ekdAwong
o&glac andppiPng toug TPWToUG 4 prjveg petd tn Ye-
TAUAOXEUON KAl ATIWAEIAG TOU POOXEUPATog Ta Tpia
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Mpwta xpdvia and tn petapdoxeuon?. MapdMnAa o
poAoc Twv avti-AT 1R avticwpdtwv otn xpdvia ayyel-
akou tirou andppiyn eivar kdtw amnd ouvexr) épeuva.

Ol pnxaviopol KataoTpo@AG TOU POOXEUUATOC
and avt-AT 1R avtiowpata dev €xouv TAHPWS SIEUKPI-
vioBel. Av kal ta avt-AT 1R avtiowpata €xouv miepiypa-
oef oav 1gGl kar IgG3 cuvdéovteg To oupmiipwuad 106-
wrol, N mheloyneia twv avti-AT1R Betikwv acBevwv
e o&eia i xpdvia BAAPN Tou pooxelpatog exouv C4d
apvNUKES PBlogieg, cuvnyopwvtag os dpdon Twv avil-
cwpdtwy aveEdptntn and to oupm\ipwpa?’.

Ta teheutaia xpdvia n cuvepyacia pnxaviopwy
alodvoong kal autodvoong andvinong otny Katd-
OTPO®H TOU HOOXEUPATOG efval QVTIKEIUEVO EKTETAE-
vng €peuvac. H kahr Aertoupyia tou pooxelpatog
npounoBétel diatipnon NG KAAG Asitoupyiag tou
pdkpo kar pikpo -ayyeiakou evdoBniiou. To fipepo ev-
bobrAio tou omeipduatog ekppdlel ATTR dnwe Kkai
MICA oe xaunAd enimedo. Ev todtoig 1o evdobrihio
TOU VEPPIKOU HOOXeUPaTog S€xetal pia ogipd and Ka-
Taotpo@ikd orjuata mou diatapdocouy TNV OPoIooTa-
ofa Tou kal mpokaAouv Tnv evepyorioinon Tou pe aro-
TéAeopa uPnA ékppacn HLA tééng | kar Il avydvwy,
dMwv aMoavtiydvwy Kal autoavtiyovwy Ta oroia ou-
prrepigépovtal oav evdoBnAiakd avtiydva. H evepyo-
rofnon tou evdoBnAiou mapatneeftal Adn amnd tov
eykepaliké Bdvato kal otn cuvéxela katd tnv agai-
QECN TOU POOXEUUATOC, TO XPOVO WUXPAG 10Xaldiag
evw propel va eviaBel pe tn xopriynon avactoréwv
G kahoveupivnc?’. Avtiotpopa, BAGBN Tou pooxey-
HATOG o@eINOpEVN O AQUTOAVTIOWHATA TIPOKAAEl aA-
Aodvoon andvinon kai Ty mapaywyr] avti-HLA avt-
OCWHATWV TTOU AEITOUPYOUV GUVEPYIKA OTNV KATaoTPo-
@1 ToU AA\OPOOXEUNATOGC,

21N peAETn autr) avalntoaue OTOIXElQ OXETIKA
He TO elpog NG euaioBntomoinong umoyrn@iwy An-
TITWV VEQEIKOU JooxeUpatog o non-HLA evooBnAia-
K& avtiydva emAéyovIag Tnv opdda twv urepeuaiodn-
Tomoinuévwy acBevwv. To uPnAd mmocootd twv ume-
peuaicOntomoinpévwy acBeviv BeTikay yia avti-AT 1R
autoavtioopata kar avti-MICA alMoavtiowpata, Sef-
xVel AU N TPAYHATKA €Ikdva ToU avoGOAOYIKOU KIV-
Suvou mpiv TN petapdoxeuon Sev kabopiletal Pévo
and tnv euaicOntoroinon oto TMoAUPoP®IKS cloTnua
Twv HLA avuydvwv. MNapdMnia n onpavtiki ouoxé-
Tion otnv avixveuon avti-MICA kai avt-AT1R avt-
owpdtwy, evioxUel tnv drioyn Ot évag acBevig pe
EVEPYOTTOINKEVO aVOCONOYIKO OUCTNUA UTTOPET va €XEl
TIOAG kar diapopetikd non-HLA avtioopata. 2upre-

paivoupe &t 0 KaBoPICPAC TWV AVOOOAOYIKWY Qavo-
TUTTV TWV UTTOYRA@IWV ANITTWV VEQPIKOU JOOXEUUATOG
eivar evOelkTikdC Tou KivoUvou avdmtuéng andppihng
and dMo Kal aUTOavTIoWHATa KAl Prmopel va kateubu-
VEI OE OTOXeUPEVEG Bepameleg yia Tnv mpdAnyn f avt-
HETWITION TETOIWV £TEICOdIwY, TapéuBaon anapaitntn
yia NV empiwon pooxeUpatog kal acOevn.

Abstract

Vittoraki A, Markaki P, loannou S, Chouliari N, Skoumi D,
Apostolaki M, Siorenta A, Iniotaki A. Allo- and auto -
antibodies in highly sensitized renal transplant
candidates. Anosia 2017; I: 30-35.

Preformed before transplantation non-HLA
antibodies (abs) are risk factors of acute rejection and
poor graft survival with early graft loss. The aim of this
study was to assess the incidence of angiotensin Il type
| receptor (ATIR) abs in highly sensitized renal transplant
candidates (HSP with PRA>70%) as compared to
patients awaiting for renal transplantation w/o anti-HLA-
abs (PRA=0%).

Serum samples from 108 HSP (study group) and from
22 non-sensitized patients (control group-CG) were
tested for ATIR-abs (EIA-ATIR kit, One Lambda Inc), anti-
HLA and anti-MICA antibodies (Luminex, SAB, One
Lambda Inc, cut off MFI=1000). Anti-ATIR-ab levels were
classified as low <IOU/mL, at risk [0-17U/mL and
high>I7U/mL. Anti-ATIR-abs were detected in 41 HSP
(37,9%) vs 2 patients (9.1%) from the CG (p=0.0057,
Fisher exact p).The anti-ATIR-abs in HSP were detected
either in intermediate (n=29,26,8%) or high levels (n=I2,
[196). The presence of anti-ATIR-abs was associated with
pregnancies and/or graft loss but not with transfusions.
Sixteen HSP had anti-MICA-abs (14,81%) vs none from
the CG (p=0.04). The presence of anti-MICA-abs was
significantly correlated with anti-ATIR-abs (p=0.0l). We
conclude that detection of anti- endothelial non-HLA
antibodies in highly sensitized renal transplant candidates
help to define the pre-transplant immunological risk and
force clinicians to establish therapeutic protocols in order
to improve graft outcome.

Key words: Anti-ATIR-antibodies, anti-MICA- antibodies,
renal transplantation, highly sensitized renal transplant
candidates.
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Epeuvnukn Epyacia

Ta emineda tng IgG kata tn Oepaneia
UIToKatdaotacng JE pnviaia umodopia y-o@aipivn
o€ acOevei¢ pe koivi MoikiAn avocoavendpkeia

A. lkavtdpag', A. Zapaviénourog!, E. Pappdkn?, M. Mmoupd, 1. lkouykoupéAag!
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avoola 2017; 13, I: 36 — 39

H Koivrj MoikiAn Avocoaverndpkeia anoteAel tn ouxvatepn Hoper] mpwtomnabols avtiowuatikrig avocoavendpkeiag. H Bepareu-
TKr} tng PaciCetal oe unokatdotaon twv emmédwy Twv IgG avocoopaipiviy e eEwyevr) xoprynon mMoAudUvapwy okeuaopdtwy
y-00aipivng. 2komdg NG mapoloag EPELVNTIKAG pYaciag ftav va ouykpiBel n amoteAeopatikdtnta tng evOoPAEBIag oe oxEan pe
v uroddpia Bepareia umokatdotaong otn diatripnaon Ikavomoinukwy emmédwy 1gG avocoopaipivng otov opd acBeviv e

KMA.

A€Eeig kheidia: Kowvr MNoikiAn Avoooavendpkeia, EvoopAéPia/unodopia Bepaneia umokatdotaong, Enimeda IgG.

Eicaywyn

H Kowr MoikiAn Avocoavendpkeia (KI'NA) mepl-
AapBdver éva etepoyevég olvolo Tpwtomabwy diata-
PAXWV TOU OXNUATIoPOU aVTICWHATWY, TTOU O@eieTal oe
Suohermoupyia efte Twv B efte Twv T Aepgokuttdpwy.
AveEapTTWG OE TOId CUVICTWOA TOU AVOOIdKoU CUOTH-
HAToG evIomiCeTal N averdpKeld, KOVG XApaKTNPIoTIKO
SA\wv Twv voonudtwy mou Tieplypd@ovtdl e ToV PO
KIMA, anotehel n unoyapuaceaipivaipiaZ AMwoTe, n kAi-
vikr) urtoia tng KIMA tiBetal oe evijhikeg pe onpavtiky
eNdTtwon Tng ouykévipwong tng IgG otov opd oe cuv-
Suaopd e xapnAd enfmeda g IgA /kar e IgM?.

H Oeparneia unokatdotaong pe evOo@AEPIa
unoddpIa XoprynNon avocoo@aIpIVEY €Xel BEATIOTE
v moidtnta wrg Twv acBevav pe KIA, ehattwvo-
VIAG T ouxvAaTNTa Twv AOIHWEEWY ot Tétolo Babud,
wote n Paktnpiakr gnviyyiuda kar n Baktnpiaipia va
anoteholv TAéov omdvieg emmhokég™. Emfong, xdpn
otn Beparneia unokatdotaong éxouv pelwBel onuavti-

Kd Ol €10aywYEG OTO VOOoOKoPeio Twv aoBevwy pe
KA, o1 npépeg pe mupetd, kabwg kai To xpovikd did-
otnua AMYng avtiBiotikig aywyrcd.

H ouvribng pnviaia doocoloyia kupaivetal petagl
400-600 mg/kg owpatikol Pdpouc. Aedopévou &t o
xpdvog nuiceiag dwric twv 1gG avocoopaipivayv eival
19-21 nuépeg, Ta PecodIAoTARATA PETAEU TwV XopnyouU-
pevwy déoewv eival 3-4 eBdouddec yia tnv evOopAEPia
086 xoprjynong kar -4 eBdopddec yia v unoddpia’,

H anoteheopatikdtnta tng Oepameiag umokatd-
oTaong ekupdtal Ye TN HETENON Twv eMMESWY Twv
leG avoooopaipivwy oTov 0pd TIPIV TNV €yXucn TG
Bepaneutikig déong. H ouykévipwon toug Ba mpérel
va eivar pgeyahitepn tng eAdxiotng tiuAg twv 500
mg/dl, av kai n emBupntr| TuA-otdxo¢ e&atopikeletal
yia kdBe acBevr|, eEaptwpevn amnod g ekdoTote KAVI-
KEG EKONAWOEIG KAl TNV IKavATNTa €I8IKAG AVTIOWHATI-
kg amdvinong. Mdhiota, pia €peuva éxer deitel ot
otoug aoBeveig pe KINA kal péon ouykévipwon IgG
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>800 mg/dl éxouv amoeuxBei dxi pdvo coPapég Pa-
KTNPIAKEG ANOILWEEIG A Kal eMeioddia pnvIyyo-eyKe-
patdac eviepoiikic mpoéheuonc™’. A&itel, BéBaia, va
onuelwBel T Tapd tn Bepareia umokatdotaong ol
NOIHWEEIG TOU, yaoTPEVIEPIKOU KAl TOU AVarveuoTIKoy,
KaBWe kar ol TTapapPIVOKOATTITISES, cuVEXICOUV va U@i-
otavtal aMd pe peiwpévn ouxvétnta’,

Evad yia pia pakpd xpovikr| mepiodo n evooeAEPia
Bepareia umokatdotaong amoteroloe mavdkeia yia
toug aoBeveig pe KIMA, ta teAeutaia xpdvia n unodo-
pla 08¢ Xopriynong avoooo@alpiviyv dpxIios va ava-
Seikvietal w¢ evalaktik AUon oOTIC TTEPITTTWOEIG
acBevwy, dmou n evooAéPia mpdoPacn eivar SUokoAn
| ouvodeletal amd emmAoKEC. YoAoyiletal ot oTig
HIA mepimou o 1/3 Twv avocoavenapkolviwy acte-
VOV HE UTToyappaceaipivaipia epappdlel tnv unodo-
pla Bepaneia unokatdotaonc?. Se olykpion Twv 8Uo
0dWV Xoprynong @aivetal mwe n anoTeEAeoUATIKGTNTE
ToUG efval mapdpoIa, ONwg KAl N ouXvOTNTA TwvV ave-
moUuNTWY evepyeldv’.

H xoprjynon twv avocooeaipiviyv otny urnodo-
pia Beparmeia unokatdotaong ouvnBildtav va eivai
eBdopadiaia. H avdmtuén, dpwg, mpoopdtwg SiaAupd-
TWV ouyxopriynong umoddpiag y-oeaipivng Pe UaAou-
poviddon €dwaoe tn duvatdtnta va xopnyolvtal Je-
YaNUTEPEG TTOOATNTEG AVOCOO@aIPIVOV dmag pnviai-
w¢'% H Suvatdtnta tng pnviaiag xopriynong va aro-
kataotroel otabepd enimeda IgG evidg Twv Quaiolo-
YIKQV opiwv pével va amodeixOel.

2 KoTIdG TG Tapolodc pyaciag eivar n pétpnon
v emmédwy NG 1gG otov opd acbeviv pe KIA
Kkatd TV évapgn umoddpiag xoprynong pnviding avo-

cooQaIPVWY Kal n avalitnon tuxov SIakupdvoewy
NG OUYKEVTPWOT]G TOUG.

M£60od01

'EE aoBeveic pe diayvwobeioa KIA kar umoyap-
paceaipivaipia &ekivnoav aywyr] umokatdotaong pe
unoddpia y-opaipivn (0,5 grikg >B) dnag pnviaing,
oUppwva Pe To MPWTOKOMO xopriynong. Ta emfmeda
¢ 1gG otov 0pd petpriBnkav mEIv TV €yxucn g
Bepaneutikrg ddong g efdopddec O, 1,2, 4,7 kai 16
HeTd TNV évapén tng umoddpiag Bepanmeiag umokatd-
otaong Kai, akohoUbwg, uroloyiotnKe n PEon OUyKE-
vipwon NG 1gG otg avwTépw XPOVIKEG TTEPIGOOUG.

ArnoteAéocpata

Ta amoteAéopata ouvoyiovtal otov [ivaka | kal
ota Alaypdupata | & 2,

A&iCel va onpeiwbel dTi o1 aoBeveic 3,4 kar 6 Ppi-
OKOVTaV TMPONYOUREVWG Ot evOOWAERIa Bepareia uro-
Katdotaong pe y-ogaipivn.

[Napatnpoupe ot ta enmeda tng IgG au&dvovtal
otadiakd pe To Xpdvo Kal eppavifouy TIHEC eVTOC Twv
(PUOIONOYIKWV Opfwv PeTd Tnv 4n eBdopdda amd tnv
évapén g unoddpiag aywync. Eva, Aomdy, n péon
ouykévtpwon NG lgG v eBdopdda O Arav
428,33+264,51 mg/dl, tnv 4n eBdoudda eixe au&nOef
onpavtkd ayyifovtag v upry 808,67+223,22 mg/dl.
Tn 16n €Bdopdda n ouykévipwon tng IgG oe dhoug
toug acBeveig Atav >730 mg/dl, pe péon tiur fon pe
945,17£189,72 mg/dl.

Mivakag |. H ouykévtpwon tng IgG (mg/dl) otov opd twv €§ aoBevav pe KIMA mou AapBdvouv pnviaiwg umoddpia €yxuon

y-ogaipivn.
AocBeveig EBSopdda
N Puro 0 | 2 4 7 16
I A 145 258 386 560 690 780
2 A 140 33l 479 495 692 1150
3 A 491 68l 890 880 1090 945
4 C] 538 706 506 954 834 73l
5 O 415 467 419 943 1120 1190
6 O 84l 944 940 1020 860 875
Méoog Opog 42833 564,50 603,33 808,67 881,00 945,17
Tummkr) AnékNion 264,51 259,07 245,63 223,22 187,43 189,72
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Aiaypdppata | & 2. H 6iakduavon twv emmédbwv g IgG
(mgldl) otov opd twv aoBevwv mou AapPdvouv unviaiwg
urobdpia yxuan y-oaipivng, tny efdoudoa O (évapén), |, 2,
4,7 kar l6.

Yupnépaocpua

H ouyxoprjynon tg avacuvduacpévng avhpw-
VNG uahoupoviddong katd tnv unoddpia Bepareia
anokAatdoTacng He y-o@aipivn eMETPeYe TN Xoprjiynon
HEYANITEPWY OYKWV SIGANUPATWY avOCOOo@aIpIVOV O
éva umodopIo OnElo €yxuong, TPOOPEPOVTAG T Ou-
vatdtnta n anartolpevn docoloyia va xopnyeital
ana€ pnviaing'. H unviaia xoprjynon avocoogaipivav
urodopiwg amokabiotd ypriyopa ta enfmeda g IgG
otov 0pd twv acBevav pe KIMNA, evd Tautdxpova toug
analdooer and TG CUOTNUATIKEG AvermBUUNTEG eVEP-
YEIEC TTOU ouvodeUouy TNV evOoPAERIa 08 xopnyn-
ong, BeAtiwvovtag v noidtnta LwAg Touc??. Suvenag,
n Oepaneia umokatdotaong pe pnviaia umoddpia v-
opaipivn propel va emAexBel oe oxéon pe TV evoo-
OAEBIa ) NV gfdopadiaia unmoddpia xopriynon.

Abstract

Gkantaras A, Sarantopoulos A, Farmaki E, Boura P,
Gkougkourelas I.1gG levels during substitution therapy
with monthly administered subcutaneous immuno-
globulins in patients with Common Variable Im-
munodeficiency. Anosia 2017; I: 36-39.

Common Variable Immunodeficiency (CVID) is the
most common primary immunodeficiency syndrome,
characterized by alteration of the chemical immune
response. Therapeutical approach includes substitution
therapy with exogenous administration of G-globulin
solutions, either intravenously or subcutaneously. Aim of
this paper is to compare the efficiency of intravenous vs
subcutaneous substitution therapy in maintaining satis-
factory IgG levels in patients with CVID.

Key words: Common Variable Immunodeficiency, Intra-
venous, Subcutaneous substitution therapy, 1gG levels.
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In Systemic Lupus Erythematosus (SLE), the genetic profile can greatly influence the possibility of disease development, with high
risk alleles in HLA-DR genes and the genetic signature of Interferon-a (IFNa). In recent years, emphasis is put on the contribution
of epigenetic modifications induced by exogenous environmental factors that disrupt normal immunologic responses. Such factors
are considered to be certain drugs, UV radiation and bacterial infections, as well as the Hygiene Hypothesis (microbiome, diet,
smoking etc.). Furthermore, certain types of cell death such as NETosis and Pyroptosis, are followed by an aberrant release of
highly inflammatory cryptic nuclear epitopes, which can consequently accumulate in tissues due to co-existing clearance
deficiencies. At the cytokine level, increased concentrations of IL-6 and lower than normal levels of IL-2, provoke functional
disorders in T regulatory cells and enhance the Thi7 pathway, resulting in loss of tolerance, antibody production by autoreactive

B cells and subsequent clinical manifestations.

Key words: SLE, Epigenetics, IFN-a, NETs, Tregs.
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Text

Recent discoveries shed new light on Systemic
Lupus Erythematosus (SLE) pathogenesis, creating the
need for a revised review that includes the role of ge-
netics, epigenomics and cell death mechanisms in con-
junction with the effect of environmental factors, lead-
ing to loss of immune tolerance. Great skepticism liesin
a common question on the core of studies in this
field: Is there a starting point in SLE pathogenesis! The
complexity of the involved pathophysiological mech-
anisms implies the presence of a multilevel etiology,
with inconsistency among the various phenotypic ex-
pressions of the disease.

Genetics

Over 100 genes have been identified to be in-
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volved in the pathogenesis of SLE, with various de-
grees of relative risk and connection to clinical mani-
festations among different populations. As the high
number of involved genes poses difficulties for a thor-
ough analysis of their role in SLE to progress, in this
paper the authors attempt to focusto the better es-
tablishedpathogenic polymorphisms, as well as those
with the highest relative risk.

Concerning MHC class Il alleles, increased suscep-
tibility in patients with mutations in DRBI loci, is a find-
ing that is consistent in various disease populations'.A
recent meta-analysis has shown that DR3, DR9 and
DRI5 alleles have a statistically significant connection
to SLE development?.

As forlype | Interferon (IFN) genetic signature, al-
terations in many genes involved in the production of
IFN-a have consistently been found in SLE patients’.
Thehigh levels of IFN-a in SLE patients, isa strong ev-
idence of an upregulation in this genetic pathway.

Mutations in the three prime repair exonuclease
| (TREXI) gene have the highest risk associationbut
are extremely rare’. The gene encodes DNAse type
Ill, an exonuclease involved in the regulation of type |
IFN concentrations. Single nucleotide modifications in
this locuslead to accumulation of extracellular DNA
debris which allows increased production of type |
IFN and further inflammation>.

Increased expression of Toll Like Receptors
(TLRs) 7 and 9 andInterferon Regulating Factors (IRFs)
3,7 and 9, lead accordingly to a higher level of self-
antigen processing and IFNa production by dendritic
cells. On the other hand, Osteopontin, a protein en-
coded by the Secreted Phosphoprotein | (SPPI) gene,
that binds to TLRs in order to modulate the IFN path-
way, has also genetic variants linked to SLE®. Addition-
ally, a cytoplasmic receptor called Interferon Induced
with Helicase C Domain | (IFIHI), that boosts IFN type
I levels in response to viral dsSRNA, has a coding variant
related to dsDNA positive SLE patients’.

High risk alleles have also been found for both
the Signal Transducer and Activator of Transcription
4protein (STAT4), which upregulates the expression
of IFNa in Thl immune responses, as well as for an-
other component of the IFN production cascade, the
X-linked Interleukin-I Receptor Associated Kinase |
(IRAKlgene. Their pathogenic consequence is the
promotion ofNuclear factor-kB (NF-kB) expression
and higher IFN-alevels, both of which contribute to

the induction of inflammatory processes®.
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Also the mutation Arg620Trp (R620W) of the
Protein Tyrosine Phosphatase Non-receptor type
22gene (PTPN22), is thought to influence B and T
cells activity as well as IFN production?.

In B cellslow levels of B Lymphoid Kinase (BLK)
caused by a missense allele lead to a reduction inau-
to-reactive B cells apoptosis.An increase in B cell scaf-
fold protein with ankyrin repeats | (BANKI) and a de-
crease in Lck/Yes-Related Novel Protein tyrosine ki-
nase (LYN) concentration,lead consequentially to B
cell hyperactivity and antibody production, as these
proteins upregulate and downregulate the number of
reactive B cells, accordingly'®.

Both the Tumor Necrosis Factor Alpha Inducible
Protein 3 (TNFAIP3) and TNFAIP3-interacting protein
| (TNIPI)genes, encode proteins responsible for con-
trolling the NF-kB signaling pathway. Mutations of
these loci causing loss of function have been associated
with over-inflammation and lupus-like disease.

Genetic Deficiencies of Early Complement Compo-
nents: Complete deficiencies of a single early compo-
nent of the complement family, including CI (especially
Clg), C2 and C4, have been found in a number of SLE
patients, making them undeniable risk factors. This
must be distinguished from the low levels of comple-
ment components, especially C3 and C4, in patients
with high disease activity due to overconsumption.Al-
though it is not clear how the lack or deficiency of
these components leads to Lupus-like disease, it is hy-
pothesized to occur due tothe impaired clearance of
molecular debris, which enables antigen presenting
cells to process the remnants and initiate an immune
response against them!!

Epigenetics, the Turning Point

Apart from the known genetic alterations which
pose a risk in SLE occurrence, many pathological mech-
anisms are involved around the regulation of specific
gene expression. These include abnormal DNA
methylation and histone modification, as well as the
post-transcriptional effects of micro RNAs (miRNAs) 2,

Why does Lupus prefer women

It is well known that over 90% of patients with
SLE are women, but the classical hormonal theory has
failed to explain by itself this predisposition. On the
other hand, estrogen administration has detrimental
effects on disease severity and patterns of organ dam-
age>,

Systemic Lupus Erythematosus Pathogenesis

The best answer to date is the activation of spe-
cific X linked genes, in the second X chromosome of
women, which normally are inactive. The aberrant
demethylation of SLE patients’ DNA can reactivate
these genes, with the most important one being the
CD40L (CDI54, gp39) gene.CD40L is expressed in T
cells and binds with its receptor, which is located on
the surface of B cells, leading to B cell differentiation
and antibody isotype switching. This gene is overex-
pressed only in women and not in men with SLE™>®,

Abnormal DNA Methylation

There is strong evidence that hypomethylated
loci at CpG island shores, located around the pro-
moters of genes related to adaptive immunity, lead to
overexpression of inflammatory agents, that in turn
drastically contribute to SLE development.

More specifically, in T cells, a disturbance in the
process of methylation by DNA methyltransferases
(DNMT) gives transcriptional factors access to pro-
moters of various genes, including Lymphocyte Func-
tion-associated Antigen | (LFA-I), CD70, perforin,
CD40LG, matrix metalloproteinase 9, costimulatory
molecule CD9, Platelet-Derived Growth Factor Re-
ceptor a (PDGF-Ra), and interferon-inducible Bone
Marrow Stromal Cell Antigen 2 (BST2) gene”. The
expression of these genes fabricates an extended
proinflammatory environment, suitable for the devel-
opment of an uncontrolled immune response.

A notable fact is that the epigenetic regulation of
certain cytokines can greatly influence the model of
adaptive immunity mechanisms in SLE by determining
the levels and activity of T regulatory cells (Tregs)"®.
Among the cytokines with higher than normal levels
in the sera of SLE patients, possibly due to hypomethy-
lation of the according genes, are IL-4, IL-6, IL-10, IL-13
and IL-I7A, driving the cellular immune response away
from normal cytokine equilibrium and homeostasis
towards B cell differentiation and auto-antibody pro-
duction.Additional positive effects on B cell stimulation
have CDlla, CD40, CD70, perforin and other co-stim-
ulatory molecules. These genes are abnormally ex-
pressed inT cells of SLE patients, enhancing their ability
to engage B cells and trigger an adaptive immune re-
sponse'”.  The impaired expression of IL.-2 found in
SLE patients'® makes it difficult for Tregs to maintain a
number sufficient enough to regulate the immune re-
sponse and may be the reason why their numbers
appear low during increased disease activity or flares?.
Extracellular Signal-regulated Kinase (ERK) signal-
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ing, used in DNMT's activation is inhibited by hy-
dralazine, a well-known medication inducing SLE.
Moreover, when Protein Kinase C (PKC), an inducer
of the ERK pathway, is blocked, hypomethylation of
CD70's gene occurs?. As for active demethylation,
Ten-Eleven Translocation (TET) family enzymes are
responsible for active demethylation through 5-
hydroxymethylation at CpG island shores. A recent
study described increased levels of TETI, TET2 and 5-
hydroxymethylated cytokine in Lupus CD4+ T cells?2,
Active demethylation is also facilitated by the work of
Growth Arrest and DNA Damage-induced 45a
(GADD45a) which increases levels of CDlla and
CD70, both in vitro and in vivo??,

In general, it is worth noting that B cells follow a
demethylation pattern in SLE but it is not as much stud-
ied as in T cells?, providing a promising research topic.

Noncoding RNA (e.g. miRNAs)

miRNAs are noncoding RNA molecules with
very low molecular weight responsible for regulating
the expression of genes (gene silencing), either by
splicing the target mRNA or by inhibiting the process
of translation. Their role in lupus pathogenesis is grad-
ually being revealed, with relation to type | IFN path-
way, B cells activity as well as DNA demethylation?*.

Reduction of miR-150 and miR-146a, both of
which are involved in the TLR signaling cascade, lead
to overexpression of proinflammatory cytokines in-
cluding IFN, through the NF-«B transcription factor
activation. Similarly, lower than normal levels of miR-
181b, miR-23b, miR-30a and miR-1253, fail to regulate
properly antibody production or the differentiation
of B cells to plasma cells. In contrast, miR-21, miR-148
and miR-126 have been found in higher concentration
in SLE patients than in healthy individuals. This excep-
tion is important in SLE as these miRNAs target
DNMT's mRNA, thus further impairing DNA methy-
lation. Therefore, it is clear that miRNAs contribute in
the excessive inflammatory response both directly and
indirectly, posing a potential target for new epigenetic
treatment schemes.

Environmental Factors

As known, while there is an increased relative
risk between first degree relatives and monozygotic
twins, that number is less than expected according to
previous epidemiological studiesimplying the role of
environmental factors®.
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The Hygiene Hypothesis

The increased incidence of SLE in developed
countries poses the possibility that Hygiene Hypoth-
esis might be involved in the pathogenesis. The inter-
action with various microbes, has been already linked
with SLE, especially Epstein-Barr and Cytomegalovirus
(CMV) infections?®. Additionally, some bacteria are
thought to contribute to disease development
through the stimulation of TLR2 and TLR4. Of interest
is also, the fact that patients with SLE are associated
with less likelihood of having a coexistent HBV infection
when compared with the general population®. It is im-
portant to mention the existence of case reports with
patients whose SLE specific clinical and laboratory find-
ings were improved secondary to multiple occasional
infections?® While definite conclusions cannot be drawn
yet, there is evident need for studies that will elucidate
the effect of the microbiome on the immune system,
with a special focus on systemic autoimmunity.

As for dietary supplements, vitamin D and
Omega-3 polyunsaturated acids may be beneficial,
probably due to inhibition of Neutrophil Extracellular
Traps (NETs) formation by vitamin D and reduction of
proinflammatory cytokines (IL-IB, IL-6, TNF-a, TGF-B)
with parallel increase of antioxidant enzymes expres-
sion by Omega-32%%, There is also evidence that Ul-
traviolet Radiation A and B (UVA and UVB) can cause
dose-depended induction of SLE flares, as intermediate
and high exposure provokes inflammatory cell death
and necrosis, with aberrant release of cellular debris®.

It is still unclear how exactly alcohol and cigarette
consumption are involved, but epidemiologic studies
have shown mild curative effects of moderate alcohol
use and negative impact of smoking, although larger
studies are needed in order for these hypotheses to
be confirmed®”.

Clearance Deficiencies and
Cell Death Pathways in SLE

There has been a notable progress over the last
years in our understanding of human cells' life circle,
with a special focus on the mechanisms of their death.
An increase of the frequency of dying cells at a given
time or an insufficient clearance of apoptotic cellular
debris, leaves an excess of intracellular content to be
processed by antigen presenting cells with crucial con-
sequences in the loss of tolerance in SLE. The following
cell death pathways have been associated with SLE.
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Apoptosis, Necrosis and Necroptosis:

Apoptosis and necrosis were the first recognized
cell death pathways.Apoptosis is the main way of self-
regulated death in most human cells while necrosis
occurs in a more chaotic manner after injury or un-
controlled inflammation?, Being a natural process,
apoptosis occurs in a way that is immunologically
silent, usually. Therefore, in contrast to necrosis, it does
not provoke the overexpression of proinflammatory
molecules®®, It is however possible to contribute to
the accumulation of cell extracts, especially when a
phagocytic deficiency coexists among the macro-
phages®. Necroptosis has elements of both pathways,
utilizing regulated mechanisms induced by stress and
inflammatory processes, such as infections from intra-

cellular microorganisms®®.

NETosis:

NETosis (NETs, Neutrophil Extracellular Traps), first
described in 2004, is an innate immunity mechanism
were neutrophils (and in a smaller degree other cells
like basophils and eosinophils, thus the more general
term “ETosis"), release their nuclear content, along with
oxidative enzymes, near a tissue infected by bacteria in
order to trap them between the webs of chromatin®.
Except from terminating the life circle of the neutrophil,
this nonetheless effective antibacterial measure causes
a great number of nuclear content, previously hidden
inside the cell, to be openly visible to the immune sys-
tem. Thus, it is safe to say that NETs play a significant
role in the production of anti-DNA antibodies in SLE
patients. For these reason they have been considered
both as potential biomarkers and theurapeutic tar-
gets®/383% Particularly interesting are also Low-Density
Granulocytes (LDGs), a cell population found in higher
than normal numbers in SLE patients, that contribute
in NET formation and interferon production®.

Pyroptosis:

Pyroptosis, a cell death pathway mostly studied
in macrophages infected by intracellular bacteria, is
both an inducer and a result of local inflammation®.
As currently defined, pyroptosis is a form of pro-
grammed cell death dependent on the activation of
the enzyme caspase-I (caspase-I/ll in mice). Thus, in
pyroptotic cells, caspase-| activation can initiate DNA
fragmentation, nuclear condensation, lysosome exo-
cytosis and pore formation on the cytoplasmatic
membrane; cell swelling and rupture follow these
events. Pyroptosis has also the ability to attract neu-
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trophils, a finding that may in part explain the in vitro
presentation of Lupus Erythematosus cells (LE cells),
which are neutrophils that have engulfed an intact nu-
cleus of another cell*2.

HMGB, The hidden saboteur of the immune
system

Apart from proinflammatory cytokines (IL-IB3, IL-18)
pyroptotic cells release large amounts of the com-
monly found in cell death pathways, High Mobility
Group Box | (HMGBI) protein. HMGBI is a non-his-
tone nuclear protein, which binds to DNA inside the
nucleus and stabilizes its structural state. This molecule
has different inflammatory potential depending on its
redox state that is modulated by the specific cell death
pathway from which it was excreted.

While in Apoptosis HMGBI is released extracel-
lularly in its inactive form, in Necroptosis, NETosis and
Pyroptosis, all of which have a sudden onset, the active
form is released. In this form the protein can bind to
Lypopolysaccharides (LPS) and form complexes that
contain both LPS, which acts as an alarmin, as well as
DNA or histones. The complex recognition by TLR4
receptors may induce loss of tolerance towards dou-
ble stranded DNA, the most specific finding in patients’
sera.This hypothesis is further supported by the higher
than normal serum levels of HMGBI and its presence
inrenal biopsies®*4,

Disturbances of the Adaptive
Immune System

T cells, most important Troublemakers. ..or not?

It is safe to say that T cells, from effector to reg-
ulatory cells, are in the center of SLE immunopatho-
genesis.

Normally, the recognition of antigens through T
cell receptors (TCRs) ignites a signaling cascade
through the binding of CD3z and Zeta-chain-Associ-
ated protein 70 (ZAP-70). In contrast, in SLE cells
CD3z and ZAP-70 are replaced by FcRg and Spleen
Tyrosine Kinase (Syk) respectively, whose interaction
has stronger signaling capabilities™.

T cell activation is also enhanced by the lipid raft
aggregation phenomenon?®. As these cholesterol-rich
areas hold the TCRs in the cell membrane, increased
numbers of them lead to accumulation of TCRs in a
specific area, benefiting the signaling process.

As mentioned in the epigenetics section, levels
of IL-2 are decreased in lupus patients. This in part is
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caused by abnormal levels of transcription factors like
Cyclic Adenosine Monophosphate (cAMP)-Respon-
sive Element-Binding protein (CREB), cAMP-Respon-
sive Element Modulator alpha (CREMa), Activating
Protein-l1 and Nuclear Factor of Activated T cells
(NFAT). The latter, except from downregulating IL-2,
it also boosts the expression of CD40L, resulting in
further inflammatory responsiveness™®.

Another route of T cell activation is through the
Ezrin-Radixin-Moiesin (ERM) or Rho-associated pro-
tein kinase (ROCK) pathway, which increases both
CD44, thus inducing T cell migration, as well as IL-I7
production?’.

Regarding IL-17 and Thl7 differentiation, a recent
study presented a connection between increased lev-
els of both the hormone leptin and the transcription
factor Retinoid-related Orphan Receptor (RORgt), an
important inducer of IL-I7 expression, reestablishing
the theory of hormonal involvement in lupus™®. IL-I7
is also produced by double negative T cells (CD4,
CD8"), whose numbers are elevated in SLE patients,
without a confirmed reason for this*.

A target of ongoing research are T follicular
helpers, which are regular T helper cells that migrate
into germinal centers and express C-X-C Motif
Chemokine Receptor 5 (CXCRS). Their role is to
stimulate B cells and because they have been found
increased in SLE patients, it is hypothesized that they
contribute to autoantibody production.

T regulatory cells: The Tolerance keepers

Published data regarding the number and func-
tionality of Tregs in SLE patients show controversial
results, most importantly due to the lack of precise in
vivo identification of this population, with the most
specific marker being the presence of the Treg-Specific
Demethylated Region (TSDR) in DNA. It is a common
finding though, that their numbers are increased after
immunoregulatory treatment, something that we also
noticed from a recent study in our laboratory®.

Most studies agree that during an autoimmune
flare, both thymus-derived (tTregs) and induced
(iTregs) Tregs populations, differentiate at higher rates
to increase their numbers, which eventually do not
suffice to control effector T cells’ activity. Another
interesting Treg subpopulation are follicular T regula-
tory cells (FoxP3+Bcl-6+CXCR5+ cells), whose role
in autoantibody production in lupus requires further
research”’.

The cytokine network in SLE patients holds a dis-
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tinctive place in the creation of an unfavorable envi-
ronment for Tregs. Not only are levels of IL-2 low but
the higher than normal concentrations of IL-6, IFN-a
and IL-2I, enhance effector T cells’ resistance to im-
mune regulation by Tregs while decreasing the total
number of Tregs®. Furthermore, the overexpression
of both TGF-B (Transforming Growth Factor ) and
IL-6, upregulates Thl7/ cells,aT cell population that pro-
motes inflammation in SLE®, It is still unclear whether
IL-10 is beneficial in SLE through Thl7 downregulation
or deleterious by supporting the Th2 response and
the subsequent auto-antibody production®”.

B cells:The Bothersome Beacon of self-reactivity

In lupus, B lymphocytes are characterized by loss
of both central and peripheral immune tolerance,
through the decreased expression of the apoptotic
inducer Recombination Activating 2 (RAG-2) and the
increased levels of CXCR4 chemokine®. In germinal
centers, regulatory factors such as Myeloid Differen-
tiation Primary Response 88 (MyD88), IRAK4, UNC-
93B appear in low concentrations as their expression
is inhibited by the high levels of B Cell Activating Factor
(BAFF) and A Proliferation-Inducing Ligand (APRIL)
proteins, both of which are known for their beneficial
effects in the differentiation, maturation and survival
of B cells>>*®,

Additionally, the enhancer of B cell receptor
(BCR), CD45 protein, is found increased while CD5
and CD22, which prevent B cells overexpression, are
in lower than normal levels.

Conclusion:

The search for a unified model of Systemic Lupus
Erythematosus pathogenesis is a quest that will dom-
inate for many years the fields of immunology.
Genome-wide association studies have made possible
the creation of a genetic atlas useful for the orientation
of research, while epigenomics are the light under
which this information can be better assessed and an-
alyzed. The recognition of the environmental factors'
involvement, creates new opportunities for both basic
and clinical research, in order to clarify their role in
SLE development. On the other hand, our increased
knowledge of cell death pathways, led to the discov-
ering of new mechanisms that cause loss of tolerance
in the lymphocytes of lupus patients, distinguished
from the ones that occur in other systemic autoim-
mune disorders. Lupus continues to be a captivating
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pole of research that attracts both experienced re-
searchers as well as new scientists from various fields.
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I. KouAdg, K. P. KaBadién, M. KudipoyAou, E. Koutooupa, I.
HAia, M. MutiAnvaiou, A. lewpyidéou, 1. Mmoupa. Avo-
ocomnabBoyéveon Xuotnuatikol Epubnuatwdn Atkou:
‘Evag xopd¢ peta&u mepIBalovIIKGOV TTapayoviwy,
ETYEVETIKWY TPOTTOTOINCEWY Kal KuttapikoU Bavd-
tou. Anosia 2017; |: 40-48.

>to Juotnuatikd Epubnuatddn AUko, To yevetikod
TIPOWIA emnpedler évtova tnv mBavdtnta epedvions TG
vOOOU, OTTOU ONPAVTIKO POAO KATEXOUV TTOAUHOP@ICHO!
NG Ta&ng HLA-DR kabug kar yovidia mou eAéyxouv tnv
Brohoyikry ouprepipopd tng Ivieppepdvng-a (IFN-a). Te-
Aeutaia, Sivetarl éupaon otn CUUPOAY ETTIYEVETIKWY TPO-
TTOTTOINOEWY TIoU TTpokaAoUvtal and eEwyevelg mapdyo-
VIEG Kal 0dnyouv og dIaTapaxég tnG avooiaknG amokpl-
ong. MBavol mapdyoveg, pe fabud emkivduvdtntag mou
roikiAel, BewpoUvTal CUYKEKDIUEVEG PAPHAKEUTIKEG OU-
oleg, n umepIwdng aktivoBoAia kar or holpnéeig and Gram
apvnuikd Baktrpla, og cuvdudopd Pe v «YmdBeon tng
YyievAg» (eviepikd pikpoBiwpa, Siatpoer, Kamviopa K.a.).
EmmpdoBeta, opiopéva €idn kuttapikol Bavdtou dmwg
N NETwon (NETs = Oudetepopinikég EEwkuttdpieg Na-
yideq) kar n Mupdmwon (Pyroptosis), mpokaAolv tnv
amokdAUPN KOUTTTIKWV TIUPNVIKWY EMTOTIWY, IKAVWY Yid
10XxUpEr Maywyr] @Aeypovrg, 181aitepa av oucowpeubolv
otoug IoTolg e&artiag kdmolag cuvumidpxouoag H TToou-
ndpxouodag d1atapaxnig Tou kabapiopoy Toug. 2To ETTi-
Med0 TV KUTTAPOKIVWY, AQUENUEVEG CUYKEVIPWOEIGIL-6
pe ouvodd eAdttwon NG IL-2 MpokaAoUv AToupyIKEG
Siatapaxég twv T pubpuiotikav kuttdpwy (Tregs) kar au-
&non twv Thi7, ye anmotéAeopa tnv katdppeuon g avo-
olaKnG avoxng, TN dnuioupyia avticwudtwy and auto-
avudpaotikd B Aeppokittapa kar tv KAIVIKY ekdAAwon
g véoou.
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