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MNepifinyn

H puaoBéveia (Myasthenia Gravis) ival pia autodvoon vooos nou ogeifetal kupiws oe peiwon twv Ael-
TOUPYIKMV VIKoTvikdV unodoxéwv akewioxonivns (AChRs) atn veupopuikh olvayn e ouvéneia tn Siata-
paxn s puikAs cuotofns. H peiwon auth ogeifletal cuvnBws os autoavuowparta katd tou AChR f kata
NPWIEivyY tns ouvayns anapaitntwy yia tn Aeitoupyia tou AChR. Autés eival kupiws ol MuSK kai LRP4 tns
pETaouUvanukns HEPBpavns kal n aypivn nou ekkpivetal and m veupikn anéingén. H aypivn npoobévetal
ownv LRP4 kal to oupnioko LRP4-aypivn npoobévetal kal evepyonoiei tnv MuSK. H evepyonoinpgvn MuSK
npokadel, péow anfwy npwreivy, T cucowudiwon twv AChRs otn petacuvanukn pepBpavn, anapaitnn
yia v fleitoupyia tous.

‘Eva nofAutpo epyaneio otn didyvwon s puacBéveias eival N avixveuon auIOAVICWHATWY Evavl TwV
napanavew NPWIEivav otov 0pd ou aoBevous. Lo ~80% twwv puaobevmyv avixvetovial avi-AChR autoao-
vuompata evid oto 20-40% twv undédoinwy avixvevovtal avi-MuSK autoavuowparta. Ta UPNIOPATa Twy
«MuSK-aaBeviv» ouxvé Slagépouy and autd twv «AChR-aaBevivy» kal n cuvictwpevn Bepaneia Siapépel
ONUAavUKa.

Av Kal apketol HUaOBEVEIS NAPAPEVOUY PEXPI CAPEPA «OPOAPVNTIKOI», NPOOMATa €xel oNpEIwWBE peyain
nNPoOodos NPOS N PEIWON NS «OPOaPVNTIKNS» PUacBéveias. Me VEES TEXVIKES (KuTtapikds avooornpoadiopi-
opos) avixveuovial onpepa avt-AChR kal avu-MuSK avuowuata, pn avixvelolpa JE 1s KAQOIKES TEXVIKES.
Enions, v tefeutaia Sietia Seiape 6t ~19% twv «opoapvnuk@vy éxouv avu-LRP4 avuompata. H évapén
s vooou otous «LRP4-aaBeveis» ouvhBws eival nnidtepn and us anies duo opddes, afid oe HinAG Beu-
koUs ta oupntwpata eival noAu Baputepa. Ta avu-AChR, avu-MuSK kai avt-LRP4 avio@puata npokadolyv
neipapaukh puacBéveia o nelpapatdlwa. MNpoéagpata avakadueBnkav oe PepikoU puaoBeveis avuompuata
kal évavu aAfwv Npwreivdv tns ouvayns, 6nws ta avt-aypivn aviouata. TEAOS PE pia VEQ TEXVIKA avIXVEL-
OUME avUoMPATa Katd s utivns (MPwTeivn Tou PUikou KUTtdpou) oto ~13% Twv «0poapvntkdy» acBevay,
eninAgov and v yvwoth napouacia tous o «AChR-puacBeveis».
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SERONEGATIVE MYASTHENIA
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Abstract

Myasthenia gravis (MG) is an antibody-mediated autoimmune disease which is mainly due to loss of func-
tional nicotinic acetylcholine receptors (AChRs) at the neuromuscular junction. This loss of functional
AChRs, which disturbs muscle contraction, is usually due to autoantibodies against AChR or against pro-
teins necessary for proper AChR functioning. The latter proteins include the postsynaptic membrane pro-
teins MuSK and LRP4 and the agrin which is secreted by the nerve terminal. Agrin binds to LRP4 and then
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the LRP4-agrin complex binds and activates MuSK. The activated MuSK causes, via other proteins, AChR
clustering in the postsynaptic membrane, necessary for proper AChR function.

An invaluable tool in the diagnosis of MG is the detection of autoantibodies against the above proteins
in patients’ sera. With the use of radioimmunoassays, AChR autoantibodies are detected in ~80% of MG
patients, while MuSK autoantibodies are detected in about 20-40% of the remaining patients. Symptoms
in “MuSK-MG" often differ from those in “AChR-MG” and the recommended treatment differs signifi-
cantly between the two groups of patients.Although several MG patients remain until today “seronega-
tive", recently there has been considerable progress towards the reduction of “seronegative” MG. With
new techniques (cell-based assays, CBA), more AChR and MuSK antibodies are now detected, undetect-
able by the classical techniques. Furthermore, the last two years we have shown that ~19% of “seronega-
tive” MG patients have autoantibodies to the new autoantigen, LRP4. The onset of the disease in “LRP4-
MG “ is usually milder than in the other two MG groups, but in double-positive MG (anti-LRP4/anti-AChR
or anti-LRP4/anti-MusK), symptoms are considerably more severe than in any single-positive MG group.
Antibodies to LRP4, like those to AChR and MuSK, can induce experimental MG in experimental animals.
More recently, antibodies against additional proteins of the neuromuscular junction have been discovered
in MG sera, such as antibodies to agrin. Finally, by a new technique, we can now detect antibodies against
titin (a protein of the muscle cell) in ~13% of the “seronegative” MG patients, in addition to their known
presence in many AChR-MG sera, further reducing the “seronegative” MG.

Key words: Myasthenia gravis, acetylcholine receptor, MuSK, LRP4, neuromuscular junction
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Eicaywyn

H puacBeveia (Myasthenia Gravis, MG) eivai pia
QuToGvoon vOOOS MOU OXETICETal KUPIWS HE QUTOaVTIoW-
pata Katd twv VIKOTVIKDY Unodoxéwv aketudoxonivns
(AChRs) tns veupopuikns oUvawns N Kata NPWIEVmHV
s ouvayns anapaitntwy yia i Aeitoupyia wv AChRs.

10 ~80% twv puaoBevdv n vooos ¢aivetal Ou

npokadeital ané avu-AChR autoavuopata nou
npoabevovtal otous AChRs tns petacuvanukns ne-
PIOXNS TNS VEUPOUUIKAS alvayns kal EAATIVOUY TOUS
S1aBeaipous AChRs, pe tefikh ouvéneia t diatapaxh
s puikns ouatodns (Eikéva 1). Lo 20-40% nepinou
wv unéAoinwv acBeviv aviXveUovial autoavioma-
ta katd s npwteivns MuSK (muscle specific tyrosine

Agrin = LRP4 = MuSK - rapsyn = AChR clustering

EIKONA 1. H adfnfouxia twv avudpaoswv nou obnyei otnv cucowpatwon twv AChRs otn veu-
popuikh auvayn. H aypivn, nou ekkpivetal and m veupikn andAngn, npoobévetal otnv LRP4, kal aut n
npoadeon enipénel oy LRP4 va npoodebei otn MuSK kai va v evepyonoiioel (pwogopudiwon, P). H evep-
yonoinpévn MuSK, npokadei evepyonoinon anfwv npwreivav kal Aika s rapsyn n onoia ouvbést AChRs kal
npokadei v anapaitntn dnyioupyia cucowpatwpdtwy (clusters) AChRs otn petacuvanukh pepBpavn.
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kinase) evid npdopares pefétes dei€av v napouoia
autoavtiowpatwy Kal katd afwy NPWIEVAY NS veu-
popuikns ouvayns (kupiws low density lipoprotein
receptor-related protein-4, LRP4, kar aypivn) ofes
anapaitnies yia i Asitoupyia tou AChR.

H ouxvotnta eueavions s puacBéveias napouciadg!
au€nukn téon, yeyovos nou anodidetal Kupiws otnv
avantuén kafutepwy peBodwv didyvwons, otnv nodu
pelwpévn Bvnaipdtnta, Adyw VEWV Kal anoteAECHATKO-
Epwv Bepaneutiky napeppaoswy, afid evdexdueva
Kai ous vées ouvBnkes diaBiwons. Mevikds, Bewpeital
onpepa ou nepinou 1 ota 3000 dtopa naoxouv ano
puacBéveia. Eival guvnBéotepn otus yuvaikes (avaroyia
puaoBevayv yuvaikwv/avopwv ~1,5/1). Ynodoyiloupe
ou omv EAnada éxoupe tounaxiotov 4000 puacBeveis.

H €€€AIEn tns vooou noikidel, adid ouvhBws O1-
QpHOPPWVETal £VIOS OUO €DV aNd TNV EPPAVION TwY
NEMTIWY oupnIwpduwy. £1o 15% nepinou twv acBbevav
n vooos neplopietal otous opBanpikous pues (opBan-
HIKN puacBévela), evd atnv NAEIoVOTNTa Napatmnpeital
OUPKETOXN Kal aAAwv PUikdv opadwy (Onws tou au-
X€va, TOU KOPHOU, MPOUNKIKWY KAl QVANVEUCTKWDY).

Avogofloyikn 8iayvwon tns vooou

H Beukn didyvwon s puacBeveias ouvenayetal pia
pakpdxpovn BepaneuTikh aywyn Nou oUXvVa CUMnNEPI-
AapPavel kal xelpoupyIkn aviipetdnion (Bupektopn).
" auto 1o Adyo ival onpavukd va tebel owotd n
Sidyvwon, va anokdeiotoly anfes voool nou Pnopei
va napandavhgouy tov KAIvIKS 1aTpd Kal va diepeu-
vnBouv kataotdoels nou moavov va ennpedlouy v
e€£AIEN tns vooou.

Ma wn idyvwon s HUAcOEVEIas apxIka eQappo-
Covtai kAIvIKES, papuakonoyikes kal nfektpopuoionio-
yikés péBodol nou avantuooovial oe anda kepdanaia
autoU Tou TOpouU. |Biaitepns onpacias gival N avixveu-
on €18IK@Y aUTOAVUCWHATWY EvaVTl AVIIYOVWY NS
VEUPOUUIKAS olvayns otov opd tou acBevous, N tau-
tonoinon twv onolwv cuviedsi atnv efikn didyvwon.

l. Avtu-AChR autoavtuic@pata

Onws ndn avapépape, n puacBéveia npokareital,
otn peydnn nieiovotnta wwy aobevdy, and autoa-
VIOMPATA £iTe Katd tou puikou AChR gfte katd npw-
teivov nou oupBanouy otn Aertoupyia tou AChR. O
pUikos AChR aviKel oty «OIKOYEVEIa» TWV VIKOTVIKWY
AChRs. O1 unoboxeis autol eival Jeyanes NPWIeives
(Le popiakd Papos nepi us 300.000) PuBiopéves otnv
NAQOPAUKA PEPBPAVN TwV HUIKMDV KAl VEUPIKWY KUT-
dpwV Kal EVIONIOHEVES KUPIWS Ota OnEia enagpns
(ouvayes) autv Twv KUTtdpwy. To kéBe pépio AChR
nepiéxel éva diaufo kaudviwv o onoios eival cuvhBws
kieigtes. O biaudos cuvapporoyeital and 5 unopo-
vabdes nou anaptifouv tov AChR. H oikoyevela twv
vikouvik@v AChRs éxel nofda uénn nou anapticovral
ané ocuvbuaopous diapopetkmy unopovadwy (al1-10,

B2-4, y, 6, kai € unopovades), 1a nepicodiepa anod
1a onoia Bpiokovial gta VEUPIKG KUTIapa («VEUPIKOI»
AChRs). Eivar evbiagépov ou pepikoi veupikoi AChRs
anaviouv kai o pn-Oieyépoipa kUtapa, dnws eni-
deppikd, Asukokuttapa, K.a. (1).

Y1a puika KUttapa, Kal OUYKEKPIUEVa oTn JETaouva-
MuKn PEPBEAVN s veupopuikns olvayns, €xoups 6Uo
Kovo unétwnous AChR, tov «gpfpuikod tinou» (e
unopovades al, B1, y, 6) kai tov «evhfikou Tinou»
(pe unopovades al, B1, g, 6, dnAadh n y unopovada
avukaBiotatal and v €). O tedgutaios enikpatel NoN
and wn yévwnon. Otav n aketudoxonivn, n onoia exiu-
£101 ané v npoouvantkn NAeUpda s VEUPOUUIKNS
olvayns, npoabebei atous unodoxeis tns (AChRs),
avoiyouv ol 6iauol kal NeEpvoUy Kaudvta oto KUTIapo
(1). H Asitoupyia aut’ tou puikou AChR eival anapai-
NN yia T ouonaon tou puss. H katavonon s dopns
tou AChR éxel BonBnaoel nofu kal oty Katavonon twv
pnxaviopwy s puacBévelas. Qotdéoo, n yvwon s
Aentopepous dopns Tou pe kpuotadioypagia aki-
vawv-X Hovo npdopata apxidel va enituyxaveral (2,3).

Eival nAgov yvwaotd ou n npdcdeon twv autoa-
vuowpdauwy oto Huikd AChR odnyei oe efattwon
twv Astoupyika 61abéoiuwy AChRs otn veupopuikh
oUvayn, onote o Pus e cUONATal IKAVOMOINTUKA.

Ta avu-AChR avuoduata avixveuovial guvhBws LiE
pabloavocoxnpiko npoodiopioud (radioimmunoassay,
RIA) (4). H péBobdos autn Baoiletal atnv katakphpvion
pabloonpagpevwy AChRs ano ta e1ika autoaviom-
pata tou opoU tou acBevous. And tnv Noaotnta s
padievépyeias oto i¢nua unonoyidgtal N ouykevIpwon
twv avi-AChR autoavuowpdtwy otov opo. Exouv
avaruxBei kal peBodor avixveuans avi-AChR avu-
owpatwy pe ELISA aifid unodeinovtal oe eibikdtnta
Kal akpifeia nocoukonoinons. Av kal N avixveuon twy
avt-AChR avucwpdawwy pe RIA gival noAd 18ikh yia
™ JuaoBeveia, éxel avaepBei n napoucia tous Kal
o€ annes aobéveies. OUws, ol NAPATNPACEIS YIa «YEU-
ds-Beuka» avu-AChR anoteéopata oe dnnes aobé-
VEIES EivVal ONAVIES, YEVIKWS apopolv nodu xapnnous
titious kal og ApPKETES nepINwoels Sev eniBePal®on-
Kav anoé nolo epneplotatwpéves peétes (4,5). Qotéoo
gival oagés éu n Unapén avu-AChR avuowpdwy dev
OUVENGyYETal anapaitnta v Unapén puacBeveias. M.x.
Qv Kal Ta NEPICTOTEPT VEOYVA OPO-BETKWY pUacBevi-
KWV UnEpwy @épouv avu-AChR avuobpata and mv
pntépa tous, Hovo ~10-15% anod autd vooouv (na-
podIKA veoyvIkn puacBéveia) (6), nepinou 10 1/3 twv
uyIyv povowikdy 81dUpwy pe puacBevikd adégia
@épouv avu-AChR avuompato, pepikoi aoBevels pe
onuknh veupopuediuda éxouv avu-AChR avuowpata
E N XWPIS avIXVEUOILA CUPMTMUata puacBevelas, Ka
opo-Beukoi puaoBevels nou Bpiokovial oe UQEDN, HE
nAneEn anouacia pUacBeVIKWY cUPNTWPATwy, ouvnBws
£XOUV NAPAPEVOUCES CUYKEVIPQWOEIS QVICWHATWY,
ouxvd uynidtepes and autés nodny puaoBevv
Je oupn@parta (4,5).
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01 Beukol titdol twv avu-AChR avuowuatwy twv
puaoBevv noikidouv anoé 0,6 nM (to ouvnBes 6pio
BeukoU) ws apketés xiNiades nM. And 4680 avu-AChR
BeukoUs opous nou evionioaye kata v nepiodo
2004-13 (apketoi anod enaveidnupéves aipoAnyies
wou i6iou aoBevous), 1,5% eixav titdo 1000-7500
nM, 12% sixav 100-999 nM, 44% eixav 10-99 nM,
kal 40% eixav 0,6-9,9 nM, e titio oto PECO NS
kAipakas twv acBevav 1 15 NM.

Autoavuowpata katd tou AChR avixvevovtal oto
~85% twv aoBeV@Y PE YEVIKEUPEVN PUOCBEVEIQ KO-
Bs kal pévo oto ~50% twv aoBevmv e o@Banpikn
puacBéveia (4,7). Me e€aipeon 1o 6t 0l OpoBEUKOI
aoBeveis pe o@Bafpikn puacBéveia (dnAadn pe ano-

keioukd o@Bafpika cupntHaTa yia >2 £1n) EXouV
ouvhBws xapnAous ttAous avuocwpdiwy (ouvhBws
<10 nM), yevik®s ev UNAPXEl GNUAVTIKA GUOXEU-
on petafy titdou avuowpdtwy Kal Baputntas s
aoBéveias petafl Siapopeukwy aoBevdv. AviiBeta
Ouws, napatnpeital kadh ouoxeuon petagl titiou
avuowpdtwy kar Baputntas yia tov idio acBevh pe
Tov xpdvo kal us Bepaneies nou ugictatal. Eival enions
aNapaitnto va éxoulE unodyn Ot apxiki 0poapvnUKoi
aoBeveis ouxva petatpénovial oe opoBetKkoUs PETd
ané diyous PnAves (8), onote 0 opoapvNUKAs acBevhs
8a npénel va enavefleyxOel oe 6-12 pAVES.

H naBoyovikdtnta twv avu-AChR avuowpdatwy exel
enaveiinppévs SeixBei e v NpokANon neipapatkns
HuaoBévelas o€ Nelpapatdlwa 1000 PETd and avooo-
noinon pe AChR, 600 kai petd ané éveon avu-AChR
HOVOKAWVIKDV aviowdtwy, opwv JuaaBeviv h Kal
anopovwpévwy avi-AChR aviowpatwy twv pucBeviv
(9,10). AvtiBeta, 0poi MOU TOUS £X0UV EKAEKTIKG apal-
pedei 1 avu-AChR avuadpata xavouv tnv naBoyovo
dpaon tous (11). Auté cuviotd 6u ta avu-AChR avu-
ompata gival o KUplos naBoyovos napayovias otous
AChR-Bgukous aoBeveis. Ta nepioodtepa avu-AChR
avuompata, kal paffov ta neploodtepo naboyova avu-
AChR avtoduata, npocdévovial oy a unopovada
tou AChR, ouvhBws atnv KUpIa avoooyovo NEPIOXN
ms (main immunogenic region, MIR) (12).

Il. Avu-MuSK autoavuowpata

To 2001 deixtnke 6u apketoi avu-AChR opoapvnu-
Kol puaoBeveis epgaviouv autoavuomUata Katd ms
npwteivns MuSK (13). H MuSK egivar pia kivaan tns
wpoaivns, N onoia Npokafei th CUCOMPEUTN WV
AChRs otn petacuvantikn pepPpavn, oe cuvepyaoia
pe v LRP4 (uia akdpn pepBpavikn npwreivn) Kai v
aypivn (ElkGva 1). Zuykekpipéva, n aypivn (Hia npwteivn
fou exkpiveral and t veupikn anoAn€n otn veupo-
Huikh ouvayn) npoodévetal otnv LRP4, otn auvéxeia
10 oupnAoko LRP4-aypivn npocbévetal o MuSK kai
npokadei tv evepyoroinan s péow puwopopuiiwans
(14). H evepyonoinpévn MuSK 8a npokaféoel, pecw
anfwy NpWIEivay, TNV anapaitntn CUCCWHATWAN WY
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AChRs (AChR clusters) otn petaouvanukn pepppavn.
Mepika xapaknpiatkd s MuSK puacBéveias givar:
abuvapia NPopNKIKWY LUV, ouxva Puikn atpogia
(npdowno, yAwaoa), aduvapia avanveuotikou ou-
othpatos, efattwpévn anokpion Ot avactorels ake-
wioxoniveotepdons, oe avoookataotaftkd kal oe
Bupektopn, anouoia unepniaacias BUpou abéva kal
Buppatos, otabepn nopeia s vooou (13).

Ta avu-MuSK autoavtiompata ouvnBws avixvel-
ovtal, 6nws Kail ta avi-AChR avuowpata, pe RIA pe
padioonuaapévn MusK. O titdor wv avu-MuSK av-
owpdtwv eival xagnAdtepol and autols twv avi-AChR
avuowpawwy, adid kai n exvikn ivar noAd nio euai-
oBntn (6pio Bgukou titdou 0,03 nM, 6nAadn 20 gopés
xapnAo6Epo and autd yia w avu-AChR avuomuara).
Exoupe avantwel kal pia nio euaiodnn RIA yia avu-
MuSK avuodpata (RIA Suo otadiwy), N onoia HEIDVE|
NEPQAITEPW 10 Gplo TouU Beukou titdou (15). Aev Exoupe
napatnpnoel avi-MuSK titdo avw twv 75 nM, addd n
peyann nigiovotnta v BETIKMOV opdv Exouv Ttio Avw
s povados ev o TtAos oto P€co tns KAipakas twy
310 avo-MuSK aoBevav ntav 10,3 nM, dniadn 6xi
noAu pikpotEPos autol twv avi-AChR aviowpdtwy.
Avuompata katd s MuSK avixvetovral oto ~20-40
twv avii-AChR opoapvnukwv puacBevav (13). H avi-
xveuon avu-MuSK autoavuowpdtwy Bewpeital capns
£vbeIEn puacbéveias. Ta avu-MuSK avuompata éxouv
v 16ioppuBpia va avikouv oty IgG4 unotaén avooo-
opaipivy, n onoia dev evepyonolel 1 cupninpwua
(16). Ta avu-MuSK avuompata ondvia anaviouv o
opBaduikn puacBéveia (17) kal onavia cuvunapxouv
pe avu-AChR avuowparg, pe Aiyes povo egaipéoels
(18,19). Ta avu-MuSK avuompata gival Ikava va npo-
kaAoUv neipapaukn Juaobéveia oe neipapatolwa,
anodeikviovias €101 1ov naBoyovo péio tous (16).

lll. «Néa» avuo@pata katd nafaiov
avuyévwyv (AChR kar MuSK)

To 2008 n opada s Vincent avénTu&e VEES TEXVIKES
avixveuons twv avti-AChR kar avu-MuSK avuowpatwy
pe kuttapikd avooco@Bopiopo (cell based assay, CBA)
(20). £tn CBA &iapofUvoupe pia KUTIapIKn OEIpa pE
10 pepPpavikd avuyévo pas 1o onoio Ba ekppaotei
oy eNIPAVEID TwV KuTtdpwv. Katéniv enwaloupe
tov uno e€étaon opod oo pe ta diapoducpéva 6oo
Kal pe ta pn diopofuopéva kuttapa. Av unapxouv
otov 0p6 QVUCMUATa Evavu Tou aviyévou, autd Ba
npoobebouv ata Siaponiuopéva kuttapa afa oxi
ota pn diapoAuopéva. Katoniv npooBetoups gpBopi-
{ov avu-avtiowpa pe o onoio Ba onpavBolyv povo
ta SiapoAucpéva kutapa, evoeiEn napouoias twv
£161KwV avUoWPATwy otov 0po.

Ma ta avu-AChR avtiodpata, o epeuvnies gibav
61 1o CBA teot éyive noAU nepioootepo euaioBnto
6rav npokansoav tn oucowpdtwon twv AChRs (AChR
clusters) otnv em@aveia wv KUTapwy, HIHOUHEVO! TN
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OUCOWHATWON TOUS 0N VEUPOUUIKN auvayn. H ouo-
owpdarwon aut eaivetal 6t Bonba otnv avixveuon
1000 WV AVTIOWHATWY PE XapnAN CUYYEVEID yia TOV
AChHR 600 Kalravuowpatwy Xapunins CUYKEVIPWONS.
Me autés Ts texvikés, n opada s Vincent £deiEe ou ap-
ketol «&INAd opoapvnukoi» puacBevels (apvnuxol yia
avt-AChR kal avu-MuSK avuompata 6nws Petpiouvial
pE RIA) otnv NpaypatkéNta €xouv aviompata Katd
tou AChR n katd tns MuSK (20). Zinv apxikhn Heén
BewphBnke Ou ta 2/3 Twv «OPOUPVNTIKWDV» a0BEVDY
£xouv avuompata katd twv “AChR clusters”, apyo-
Epa Gpws HeixBnke 6T N ouxvotNTé Tous eival nofu
PIKPOTEPN (~5-20% TWV OPOaPVNTKWY). AEV UNAPXOUV
ekteveis penétes yia vy ei8IkOTNTa TwV AVICWHATWY
katd oucowpatwpdwy AChR, aifia naviws dev éxouv
avapepBel Beukol opol and uyin atopa.

Epappodoape v CBA texvikn yia ta avu-MuSK
avuompata kai oAokAnp®oape Npdopata pia Peyann
naveupwnaikn Jefétn e n xpnaon opv and ~700
«0pPOapVNUKOUs» a0BEveis and eGEIBIKEUPEVES KAIVIKES
12 kpatdv. Aei§ape 6u ~13% Twv «OPOapPVNTKMVY
acBevv éxouv avu-MuSK avuodpata avixveloiua
pévo pe v CBA (A. Tsonis, P. Zisimopoulou and col.,
abnpooieuta anotedéopata). @aivetal 6u ta avu-
MuSK avuomuata nou avixvetovial povo pe CBA
gival kupiws IgM, avtiBeta ano ta IgG4 avucwpuata
nou avixvelovtal pe RIA. MNpene Gpws va TovIote
ou térola avu-MuSK avuowpata avixvelBnkav kai
010 ~2% WV UYEIDY paptipwy. Enopévws n unapgn
TEI0IWV aVUOWPATWY NPENEN va ouveKupnBel pe v
kAvikA eikéva kal pe anies eetacels.

Ma texvikous Adyous autés ol vées peBoborloyies yia
avt-AChR kar avi-MuSK avuowpata kaBuotepnoay
SieBvms va epappootouv atn didyvwan. And 1o 2013
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EenepaGoape ta epnddia kar epappoloupe nigov Kal
QUTES TS TEXVIKES OTN BIdyvwon pouTtivas.

IV. Avu-LRP4 autoavuowpata

To 2011/2012 tpeis dnuoaieloers (21-23) (otn pio
and us Onoies CUPHETEIXAKE Kal EUEIS) napouaiaoayv
v avakaduyn autoavuowpatwy kata s LRP4 g
opouUs puacBevv (kupiws ot 6INfa opoapvnTkous).
Onws ava@épBnke, n 6paon wns LRP4 eival anapaitn-
I yia tn Asitoupyia s veupopuikhs ouvayns (Eik6va
1). O1 3 &bnpooigloels SIEPepav nodu otn cUXVOTINTa
twv avu-LRP4 puacBevdy (ané 2-50% wwv dinfd
0pOapVNUKMOV HuacBevay). Autés o dpapatikes bio-
@opés pnopei va ogeidovial oe diagopés atn pédodo
S1Ayvwons Kal OE YEWYPAPIKES/EBVIKES Blagopés (lo-
nwvia, EARGSa, Meppavia, USA). Ztn ouvéxela ava-
nU€ape oto epyaotnpld pas pia 1diaitepa agidéniotn
dlayvwotikn TexviKh yia ta LRP4 autoavuobpata (We
CBA\) kal cuvitovicape pia peyain pefen e T ouvep-
yaoia e€eibikeupévwv otn puacBeveia kAIVIKGOV ano
10 Eupwnaika kpdm otnv onoia eféyape 635 opous
ané &iNAa opoapvntikoUs puacBeveis (24). Zuvorlika,
19% twv «dinia opoapvnukv” Bpebnkav avu-LRP4
Beukoi (and 7% Wéxpl 33% yia 1a diagopa Kpat,
Eikéva 2) evd BpegBnkav avu-LRP4 Beukol kal petaty
v avu-AChR-Beukdv (10%) kal twv avu-MuSK-
Betkdv (15%). Kaveis ané tous 90 opous uylmv atd-
pwv nou eléyxBnkav bev eixe avu-LRP4 avuowpata.

O1 aoBeveis pe LRP4 avuowpata napoucialouy ou-
vABws NMIGTEPA CUPNUDKATa otV Evapén s vooou
an'é6u ol aoBeveis pe ta aifa autoavuompata (85%
évavt 51% aoBevels Le hnia cUPNTWHATA, avioToIXa),
evd aviiBeta ol dinAo-Beukoi (AChR+/LRP4+ n MUSK+/

@ ¢ & &
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EIKONA 2. Zuxvétnta tns LRP4 puaocBéveias petagu twv 635 Sinda-opoapvnukdv puacBevav
ané 10 kpawn. Oi othfes avunpoownelouy ta nooootd twv LRP4-puacBevv oto olvorio twv oinfda-
0pOapPVNTKGOV HUaoBevV yia KGBE kpatos, evd endvw and us athies gaivovial ol OUYKEKPIPEVOl aplBpoi
wwv LRP4-puaoBevdv npos tous SinAd-opoapvntikoUs (ané dnpocieuon ap. 24).
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Eikdva 3. Katavopn kilivikins katdotaons tns puacBéveias (MGFA grade), kata tnv npwn
e§étaon, ava uno-opdda puaoBevv. daivetal 6u oty LRP4-puacbéveia EMIKPATOUY Ta ANIA CUMNTMH-
Hata katd v npn e&gtaon (GBpoiopa Babpidwy | kai Il = 85%), ot avtiBeon pe v AChR- kai MuSK-
uaoBéveia (51 kal 52% avtiotoixa), kal kupiws pe Tous SiINAG-Beukous (LRP4A pe AChR n LRP4 pe MuSK)
onou ta Ania oupnt®pata gival aouviBn (13 kal 0%) (ané Snpocicuon ap. 24).

LRP4+) acBeveis eixav ouvinBws coBapdtepa oupnti-
pata and tous povo-BetikoUs (Eikova 3). Asv avixvey-
Bnkav LRP4-aoBeveis pe Bupwpa adid o 1/3 ano
autous eixav Bupikn unepniacia. Hrav evbiagépov u
eV n opBafpikh puacBéveia eival noAl onavia otous
aoBeveis pe avu-MuSK avuomparta, Atav noAu ouxva
HewEU twv avu-LRP4 Beukdv aoBevav. H aviandxpion
wv LRP4-Beukddv aocBevov ous kaooikés Bepaneies yia
n puacBévela htav ouvhBws NoAU IKAVONoINTKA PE
HOvo 10 10% twwv acBeviv va unv avianokpivetal ous
Bepanevukes aywyés (24). Mo npdopates Snpooielices
napousciaoav AentopePECTEPA Ta KAIVIKA XaPaKINPIOTI-
K@ pepikwv LRP4-Beukv puaoBevav (25,26).

Mpoogata beixBnke 61 LRP4 avuopata pYrnopolv
va npokafdéoouv neipapatikn puacBéveia oe nepa-
Hatelwa, unootnpilovias v naboydvo péio twv
avi-LRP4 avuowpdrwy (27). Enions, 6ika pas npo-
KaTapKuka neipdpata ouviatolv &t ol opol acBevdv
ve avu-LRP4 avuompata éxouv naBoydvo dpdon oe
nepapatdlwa.

Eival evbiagepov 6t avixveloape avu-LRP4 auto-
avuompata kal oe aoBeveis PE T vOCo Tou KIvATIKOU
Veupva (ALS), Oe GUYKEVIPWOEIS NOPAOUOIES [IE QUTES
v LRP4 avtiowpdtwv wv puacBevov. Luykekpl-
peva, avixveluoape avu-LRP4 avuodpata oto 23%
(24/104) ALS aoBeviv tns EAAGSos kal ltadias (28).
H LRP4 eminféov tns napouaias s otn petacuva-
NuKA PEUPPAvVN NS VEUPOUUIKAS cUVaYNS LE KPIGILO
pofo otn Aeitoupyia tou AChR, Bpioketal kal otous
KIVNTIKOUS VEUPWVES CUHETEXOVIAs atny avanwén
kal feroupyia tous. Eival enopévws niBavo, autd ta
LRP4 avuowuata va naifouv naboydvo péio oty
ALS, pe eAkuotikés Bepaneutkes npoonukes. Eival
akoun npos diepelvnon ol niBavés diapopés petaty

Neuporoyia 24: 1-2015, 14-21

twv avu-LRP4 avuowpdtwy twv JuacBevov kal autdv
twv ALS aoBevdv, kal n eppnveia s dlagopeukis
naBoyéveias tous. To UPNUa aUT6 WOTHOO, MPOTPENE!
ot Aentopepéotepn agloAdynon s Beukns oe LRP4
avuompata puacBbéveias.

H &iayvwon twv avu-LRP4 aviowpdtwy yivetal
nAgov ot eEeidikeupéva Biayvwoukd epyactnpia.

V. Avu-aypivn autoavuoopata

Onws eindBnke, n aypivn eival anapaitntn yia
Aeitoupyia tns LRP4, 6nAadn mv evepyonoinon tns
MuSK kai t€fos i ouoowpdwon v AChRs (EI-
k6va 1). Tpeis npdogates Snpoaieloels £édeiav v
nopoucia avi-aypivn aviowpatwy os opous UEPIKMY
HuaoBev@v («opoapvnukv» 1 opoBetikdY) (29-31).
H ouxvotnta tous bev eival cagns ano Ts NPaTEs Je-
fetes kai xpnlel diepelvnons. Eipaote otn Siadikaaia
avantugns evés véou SiayvwotkoU yia avi-aypivn
aVUOMpAta 1o ornoio otn guvexela Ba xpnaiponoln-
OOUUE o€ pia nofukevipikA embdnpiodoyikn peAém
Twv acBevdv e autd ta avuodpata, kabms kal yia
n S1Gyvwon pouTivas yia v NEPETaipw PEIWoN Twv
0POUPVNUKWY HUACBEVMV.

VI. Autoavuompata évavt YpappHwImy
HUTK®V Ivdv o€ avu-AChR-0etikoUs
aoBeveis

Mepinou ta 2/3 twv puaoBevdy éxouv Bupikn unep-
niaocia kal ~10% éxouv Bupwpa (7). Ze noAdous
HuaoBeveis pe N xwpis BUPwua agaipeital o BUpos
abévas (6nws avadletal e GAdo kepdialo) pe ou-
xvih Upeon n Beftiwaon tns kAIVIKAS KATAGTAoNS TOUS.
Emniéov tns payvnukns topoypagias, n avixveuon
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QVTIOWHATWY Katd evOOKUTIAPIKMDY NPWIEVDY WV
YPAPHWIMVY HUIKGV Iviv anotelel cofapn évbein yiao
v napoucia Bupdpatos. O1 NPWTEIVES AUTES Eival N
utivn, o unodoxéas puavobdivns (diauAos aofeatiou
oto evboniaopaukd SiKtuo) kal 0 Tace0eEapTOHEVOS
iaudos kafiou Kv1.4 (32,33). Av kai eival aggiBorio
OU Ta QVIOMEATA KAt auTtdV TwV ECWTEPIKMDV NPw-
eV Exouv naboyovo pono, n xpNalPoINTtd tous
yla v avixveuon Bup@paros gival oAl anuavukn.
MoAU Alya gival yvwaotd yia t@ aviowpata Katd wy
SlauAwy kadiou Kv1.4 kal an 600 yvwpiloupe be
SiatiBetal Siayvwon poutivas yi autd. Ta avuompata

- katd utivns (ouvnBws avixveudpeva pe ELISA) epga-

viCovtal kupiws oe AChR-Bguxous puacbeveis, kai n
Unapé&n tous oe véous acBeveis katw twv 40-45 etby
(early onset MG) anotefoUv Ioxuph éveeiEn napou-
oias Buumpatos. H ouvunapén aviowpdiwy Kata
utivns kal unodoxéa puavodivns NEPAITEPW EVIOXUE
v niBavotnta napoucias Quppatos.

VII. Avu-titivn autoavuowpata
s VEos BIoSeiKINs yIa TNV «OpoapvNTUKA»
HuaoBéveia

ME TS XpNOIJONOIOUHEVES TEXVIKES YIO avVU-UTIVN
avuowparta (ouvhBws ELISA), t€tola avuompata avi-
xveuovtal oxedov povo o avu-AChR opoBeukous
aoBeveis, pe xpnolpotnta Kupiws yia tn Siayvwon Bu-
ppatos. Mpdogpata avantiape pia noAd euaiotntn
RIA yia avu-utivn oviio@pata Kai Je autiv efeyEape
300 opoUs and tpinAa opoapvnukoUs puacbeveis anod
Eupwnaikés kAvikés, 114 opous and Uyiels HapTUpES
ka1 30 opoUs and acBevels Pe NEPIPEPIKES VEUPONA-
Beles (e avuompara katd yayyfioaibiwy i MAG). Ma-
pamnpnoape 6t ~13% v 0poapvNTKGY HUacBevmy
(aAnd kaveis ano ous 144 pAPTUPES) EXOUV aVT-TTVN
avuompata (Ch. Stergiou, V. Zouvelou, J. Tzartos et
al., adnpooieuta anoteféopata). EAnioupe 6u aut
n RIA Ba anoteféoel éva veo BuvapIko dIayvwotKo
yia Tous péxpl xBes opoapvnukoUs puacBevels.

Lupnepacpatika

‘Eva onpavukd npdfinpa o didyvwon s pu-
acBéveias kal otn Siagopikn didyvwan acBevelby
HE NapopoIa cUPNTMKATA, ival 0T O apKetous Pu-
acBeveis Sev avixvelovial e181KG autoavuowuatd.
H npdopatn avantuén véwv diayvwotkdy, n ava-
kafuyn véwv autoavuyévwy (LRP4 kal aypivn) Kal
n £Qapuoyn tus otn diGyvwon «poutivas» Exouv
peIboel Spaguka v «opo-apvnukn» puacBéveia. H
avakaAuyn v véwv autoavuyovey ednietal 6u Ba
oupBader kal otov aydva yia Ty avantugn eidikv
Bepansutk®V aywy®y yio  puacBéveia.
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Euxapioties: Euxapiotw Beppd tous noAdous ou-
vepydtes ata tpia epyaotnpid pas (oto E.l. Maotep, oto
Maveniotpio Matpav kal ot T{aptos NeupoAiayvw-
otkn), ous ouvepyalopeves EARNVikEs veuponioyikes
kAvikés (Ayiviteio Noookopeio, Atuké NOCOKOUEID,
Noacokopeio EEX k.a) kar ous avw twv 10 KAIVIKOV ou
e€wrepikol yia NV anogaoiotkn oupPofn tous ous
MPWIOTUNES EQYACIES NMOU AVAPEPOVIAI OE QUTNV TV
avaokonnan (bnpoaigupéves f pn). O npwtdtunes
gpyaoies unoatpixBnkav and npoypappata s Eu-
pwnaikns Evwons, tou MDA, tou AFM, kai tns ITET.
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