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Tuuka K.M. PoscisHmiA cKIepo3: IOCHTIHKEHHS KOMOpOigHOI maroiyorii Ta
po3po0Ka iarHOCTHYHO-MPOTHOCTHYHUX KPUTEPiiB 3 BHUKOPHCTAHHIM TJIKAHOBHX
MapkepiB imyrnorno0Oyinis. — KBamiikariifHa HaykoBa mparis Ha IIpaBax pyKOIHCY.

Hucepramiss Ha 3100yTTS HAyKOBOTO CTyIEHsA JOKTopa (dimocodii 3a
coemiayibHICTIO 222 — Menuimda. — JIbBIBCBKUN HAIlIOHAJIBLHUN MEIUYHUN
yHiBepcuteT imeHi Januna [Nanuiskoro MO3 Ykpainu, JIsBis, 2020.

OaHuM 13 TPIOPUTETHUX HAMNPSIMKIB Cy4aCHUX HAYKOBHUX JOCIHIKCHb Y
KJIIHIYHIA HEBPOJIOTIi € BUBUECHHS HOBHX IMATOICHETHUYHUX MEXaHI3MIB PO3BUTKY
poscisiHoro ckiepo3y (PC) Ta momryk HaailiHUX KpUTEPIiB AJig HOTO JA1arHOCTUKU 3
METOI0 ONTHMI3allii JIKyBaJbHOI TAKTUKH Ta OIIHKA IIPOTHO3Y I[bOTO
3aXBOPIOBAHHS. AKTYaJbHICTH TMPOOJIEeMH 3yMOBJIGHa TaKOX 3pOCTAlOYO0r0
MOIIUPEHICTIO MATOJIOr1i, OB TSHKYMM MEepediroM y pa3li KOMOpPOIIHUX CTaHIB Ta
BIIYYTHUMH ii COIllaJIbHO-€KOHOMIYHUMH HaCIiAKaMH (Ipyre miclie cepes MpuIruH
1HBaJIIIM3allli BHACIIOK XBOPOO HEPBOBOI CHCTEMHU, MOTpeda y JOBrOTPUBAIIOMY
JIKyBaHHI Ta peabumitailii), a Takok 3Ha4yHOO muTomor Barowo PC y ctpykrypi
3aXBOPIOBAHOCTI HACEJICHHS MOJIOJIOT0, MPaIle3aTHOTO BIKY.

Y  nuceprariiiHii  poOOTI HaBEIEHO TEOPETUYHE Yy3arajdbHEHHS 1
MPEAICTABICHO HOBUU MiJXiJ IIOJO TMOKpAIIEHHS IarHOCTHKU 1 JiKyBaHHS PC
[UISIXOM BHU3HAYEHHS HOBUX 1arHOCTMYHO-NPOTHOCTHUYHHMX Ol10MapKepiB ILOTO
3aXBOPIOBAHHS Y 3pa3Kax CHPOBATKU KPOBI Ta 1EPEOPOCIIHATBLHOT PIIMHNA XBOPUX
oci0, BHBUYEHO CTPYKTypy KoMopOimnoi matosyorii mpu PC Tta ocobGmuBocTi ii
BUHHUKHEHHS y YaCOBOMY 3B 53Ky 3 TIEPIIUMH MMPOSBAMHU IIHOT'O 3aXBOPIOBAHHS.

BuknageHo  KIIHIKO-CTATUCTMYHWUWA ~ aHaji3  pe3yJbTaTiB  KIIIHIKO-
HeBpoJoriuHoro, pasaiojoriunoro (MPT-o0cTexxeHHs) Ta 1MYHOOIOJIOTIYHOTO
oo0crexenHss 141-ro xBoporo Ha PC pi3HOro BiKy Ta cTaTi, SIKI HPOXOIUIHU
KOMITJIEKCHE amMOyJlaTopHe a00 CTallioHapHE JIIKyBaHHS Ha KJIHIYHIN 0a3i kadenpu
HeBpoJiorii JIbBIBCHKOTO HalllOHAJIBHOTO MEIWYHOTO YHiBepcuTeTy iMeH1 JlaHuia
[Mamunbkoro (Heposoriyde BigauteHHs K3 JIOP JIpBiBchbKO1 001acHOI KITIHIYHOT
aikapai) y nepion 3 2016 mo 2019 pp. ImyH001070T14HI TOCHIKEHHS CUPOBATKU

KpoBi Ta nepeOpocniHanbHoi piauHu (IICP) Oynum mnpoBemeni Ha kadenpi



rictosiorii, nuroJiorii Ta emOpiosorii JIbBIBCLKOrO HaIllOHAJLHOTO MEIUYHOTO
yHiBepcuteTy iMeHi Jlanuna ["anumpkoro.

Ha mepmomy erarmi BIacHUX AOCTIIHKEHh BUBYAIN OCOOJIMBOCTI KITIHIYHOTO
nepediry PC 3 ypaxyBaHHsIM KOMOPO1IHOI MATOJIOTIi, JOCHIKYBaJIA TOIIUPEHICTh
Ta CTPYKTYPY CYIyTHBOT MATOJIOTI Y OOCTE)KEHUX XBOPUX, BU3HAYAIN KOPEISIIIHI
3B’SI3KM MDK BIKOM TIAIlIEHTIB HA MOMEHT BUHUKHEHHS Y HUX CYIyTHBOI MATOJOTI]
Ta 1HBAJIIIU3AIIEI0 32 PO3IIMPEHOI0 IIKAJIOK OIIHKH ypakKeHHs (yHKIIIOHATBHUX
cucrem EDSS. Jlnia BupiteHHs bOro 3aBiaHHs 0yio obcrexeHo 77 xBopux Ha PC
13 3arajibHOI TPYMNH, Y SIKUX OYJI0 JOKYMEHTAJIBHO MiATBEep/pKkeHo noeaHanHs PC ta
CYIyTHBO1 IATOJIOTi.

Ha npyromy erami HaykoBoi poOOTH AOCHIIPKYBaJld JI1IarHOCTHYHE Ta
MPOTHOCTUYHE 3HAYCHHS MPOIIECIB TIIKO3UIIOBAHHS IMYHOTJIOOYJIIHIB Yy 3pa3Kkax
cupoBatku kpoBi Ta LICP y xBopux Ha PC. [Ins BUpilIeHHs IOTO 3aBIaHHs 0YJIo
MIPOBEJICHO aHaJli3 eKCIIOHYBaHHS TJIKaHIB IMyHOIJIOOYJIIHIB Y CHPOBATIIl KPOBIi Ta
naikBopl mamieHTiB 13 PC MeTonoM JeKTHH-IMyHO(EepMEHTHOTO aHamizy. I3
3aranbHOi Tpynu (n=141) gocmiaunu 20 3pa3kiB cupoBaTku KpoBi xBopux Ha PC, 3
Hux - 12 3paskiB LICP. Otpumani pe3ynbTaTh y XBOPUX TMOPIBHIOBAIA 3
MOKa3HWKAMHU KOHTPOJIBHOI TPymNH, SKy CKianu 18 mpakTWU4HO 310pOBUX 0Ci0
BIJIMOBITHOTO BIKY Ta CTaTi, OAHOPA30BUX JOHOPIB JIbBIBCHKOTO 00JIACHOTO IICHTPY
CITyOH KpPOBI.

Ha tperboMy etarmi aucepraiiiiHoi poOOTH BUBYAIM KJIiHIKO-MATOT€HETHYHI
OCOOJIMBOCTI  JIEMIENIIHI3YIOYOTO TMPOIECYy Ha eTam Mepexoay  KIIHIYHO
1301p0BaHoro cuuapomy (KIC) B xminiyno npocrtoBipuuit PC (KJPC) nuisixom
JOCIIIJIKEHHSI MApHUX 3pa3KiB CHUPOBATKM KPOBI Ta I1epeOpOCHIHAIBHOI PIIUHU
IIOJI0 TJIIKO3WIIOBAHHS IMyHOTJI00Y iHIB. /st uporo i3 12-Tu 3pa3kiB CHPOBATOK
kpoBi Ta IICP xBopux, omumcaHux Ha Jpyromy eTami, Oyjo BiiOpaHo Ta
MPOAHAJII30BaHO CiM Map 3pa3KiB CHPOBATOK KPOBI Ta JIKBOPY. Takoxk Ha I[bOMY
eTari JOCHDKYBaJIM 1HII TATOTEHETUYHI MapKepu ayTOIMyHHOI'O TMpOIEeCy,
30KpeMa, 3MIiHU KoHUeHTpalii raikogopm IgG Ha Monekynax iMyHOTrJI00YIiHIB
xBopux Ha PC Ta 3MiHM BMICTY TuikaHiB iMyHOrooOymiHiB y ix LICP 1 cuposarii

KpoBi. OTpuMaHi pe3yibTaTH MOPIBHIOBAIM 3 MOKA3HUKAMHU KOHTPOJIBHOI TPYMH 13



O-TM TpaKTUYHO 370pPOBHX OCIO BIAMOBIAHOTO BIKY Ta CTaTli - OJHOPA30BHX
TOHOPIB JIbBIBCHKOTO 00JIACHOTO LIEHTPY CIIyKOU KPOBI.

Ha derBepTOMy erami mpencTaBiICHOI HAyKOBOi pPOOOTH, BPaXOBYIOUU
ocoOmmBocTi  KIiHIYHOTO Tepediry PC, #oro akTUBHICTh, MPOTrpecyBaHHS,
OTpMMaHI HaMH HOBI JaHi MO0 MATOTCHETHYHHX MEXaHI3MIB PO3BUTKY I[HOTO
3aXBOPIOBAHHS, IOCIIKYBaJU MIPOLIECH €KCIIOHYBAHHS TJIIKO3WIbHUX 3QJIUIIKIB Ha
ayTOAHTUTLIaX 10 OCHOBHOro Ounka Mieniny (OBM) Ta 3aranbHuUX aHTUTLIAX
CHUPOBATKM KPOBI XBOPHX 3aJIe’KHO BiJ MPOBEACHOrO JiKyBaHHA. Ha 1mpomy erarmi
oOcTexunn 44 maiieHTy 13 3arajibHOi Tpynu (n=141), KX MOAUTMIN HAa HACTYIIHI
MIACpYNY: HaiBHI (HENIKOBaHi) maiieHTH — 17 oci0; XBopi, SKi JIIKyBalucs
iaTepdeponom B1B (IOH) y noszi 0,3 mr (9,6 mama MO) migmkipHO 4epe3 JIeHb,
npoTsirom 12 micsiB - 15 oci0; marieHTy micns teparii koptukoctepoinamu (1000
MT B/B KpaIulMHO BIPOAOBXK S5-TU AHIB) — 12 0ci6. /o KOHTpoabHOI IrpynH yBIHILUIH
23 3popoBi ocobu BigmoBigHoro Biky Ta ctati. [lpu PC, sk ayroiMmyHHOMY
3aXBOPIOBAHHI, BUHUKAa€ OaraTo THIIIB ayTOAHTUTLI, $SKI CHPUYUHAIOTH
JeMi€elliHI3alio. AHTUTLIA 10 OCHOBHOTO Ouika mieniny (OBM) € noMiHaHTHUMHU,
caMe TOMy MU O0payM iX Jjis JociipkeHHs. JIist BUAUIGHHS crielrgiyHAX aHTH-
OBM aHTuTIN 13 CUpOBATKU KpOBI XBOpuX Ha PC BHKOPUCTOBYBaNIM KOH IOTaHTH
pekoMOiHaHTHOTO Jojachkoro OBM 13 MarHiTHUMH HaHOHOCISIMU. BuszHawamm
EKCIIOHYBaHHS JIOCIII/KYBAaHUX JICKTHHIB Ha IMYHOTJIOOYJIiHAX CHUPOBATKU KPOBI,
MICTS YOTO MPOBOAWIA PO3AUICHHS IMyHOTJIOOYJIIHIB HA TOTaJbHI 1 crieuudivHi Ta
MOPIBHIOBAJIA €KCTIOHYBAHHS TITIKO3WIBHUX 3aJMIIKIB Ha aHTUTIJIAX TOTAJbHUX Ta
ayToaHTUTIIaX, mpuTamanHux PC.

OOCTe)KeHHsT XBOPUX  PO3MOYMHAIM 13  KJIIHIKO-HEBPOJIOTIYHOTO  Ta
COMATHYHOTO OISy, 30Mpanud aHaMHE3 XBOpPOOM Ta KUTTSA maimieHTtiB. [lpu
KJIIHIKO-aHAMHECTUYHOMY aHai31 OI[IHIOBAJIM JaHl aHaMHEe3y, OTPHUMaHi MiJ 4ac
pPO3MOBH 3 XBOpPHUM a0o0 B3SATI 3 MEIWYHOI JOKyMEHTalli, 3 00OB’S3KOBHM
BpaxyBaHHSAM BIKY 1 cTaTi XxBoporo, TpuBanocti PC, 3 yTOUHEHHAM JaHUX IIOJ0
CYNMyTHIX 3aXBOPIOBaHb YM CTaHiB. I[Ipy KJIIHIKO-HEBPOJOTTYHOMY  OTJISII
OLIIHIOBAJIM HEBPOJIOTIYHUNA CTaTyC, Mepedir 3aXBOPIOBAHHSA Ta TSKKICTH CTaHY.

byB 3miiicHeHUi AeTabHUN HEBPOJIOTIYHUHN OIJIS MAIIEHTIB 3 OIIHKOIO CTYIICHS



iHBaiin3alii 3a mkanorw EDSS, a nmpu nertansHOMy (i3vKaTbHOMY OOCTEKEHHI iX
OIJISIIa M 3a CHUCTEMaMH OpraHi3My, KIIHIYHO BU3HA4Yald HAsBHICTh CYIYTHIX
3aXBOPIOBaHb. 3a HEOOXIJHICTIO MPOBOAMIA KOHCYJBTAIIl 1HIIAX CHEIaNTiCTIB
(oprambmornora, kapaiosora, pesmatojiora). OgHOYaCHE TPOBEICHHS 3arajlbHUX
KIIIHIKO-JIa0OpaTOPHUX, 1HCTPYMEHTAIbHUX (YJIbTPa3BYKOBHX, PAJIOJIOTIYHUX) Ta
O10XIMIYHUX JOCII/DKEHb Y OIVIIHYTHX TAalll€EHTIB JaJI0 3MOTY BUKIIOUYUTH
MaToJIOTII0 1HIIMX OpraHiB 1 CHUCTEeM, SKi O 3MOIVIM BIUIMHYTH Ha pe3yJbTaTH
MPOBEJCHUX IMyHOJOT1YHHUX TECTIB.

IMyHOJIOTIYHI JOCHIPKEHHS BKIIIOYAIW: BU3HAYECHHS 3arajibHOrO BMICTY
imyHornoOymHiB IgG y 3pa3kax cupoBarok kpoBi Ta L[CP xBopux Ha PC,
BU3HAYECHHS 3arajJbHOTO BMICTY IMyHHUX KOMIUIEKCIB iMyHOTI00ymiHIB IgG-IgM y
3paskax cupoBaTok KpoBi Ta [[CP, nexTuH-iIMyHO(pEpPMEHTHHI aHami3 s
BU3HAYCHHS TIIKO3WIIOBAHHS IMYHOIJIOOYJIIHIB, BU3HAUEHHA TJIIKaHIB METOJIOM
KaluIspHOTO enekTpodope3y — I1HAYKOBAHOI JazepoM QuiyopeciieHilii, adiHHy
OUMCTKY mpemnapaTiB 1MyHornoOymHiB [gG, Mac-CIeKTpOMETpUYHHMI aHami3,
KOH IOTAIlll0 aHTUTUI 13 MAarHiTHUMHM HAHOHOCISIMHM, BHJUICHHS CHEHU(pIYHUX
ayTOAHTHUTLJI 10 OCHOBHOTO O11Ka MIEJIHY.

CratucTHUHUN aHaNi3 JaHUX MPOBOJWIN 3 BUKOPHUCTAHHSM IPOTPAMHOTO
3abe3neuenns OriginPro (OriginLab), Prism7 (GraphPad) ta Excel (Microsoft).
Jlns OIiHKM BIAMIHHOCTI JOCIIDKYBaHMX MACHBIB JIAaHUX BHUKOPHCTOBYBAJIH
HACTYMHI KpUTepIi: I mapameTpuuHux naHux — t-kpurepiii CrbrogeHTa (mapHui
Ta HemapHuit), aucnepciitHuii anamiz (ANOVA) s BU3HAYEHHS 3B’SI3KY MIXK
OaraTbMa 3pa3kaMu; JJI1 HEeMapaMeTPUYHUX JaHWUX BHUKOPUCTOBYBanmu U-KpuUTepiit
ManHa-YiTH1 [J1g OIIHKH 3B’ 3Ky MiX JIBOMa MOMYJISAIISIMHU, YA TECT MHOKHUHHOTO
nopiBHsSHHSA JlyHHA JJ1s TOPIBHSIHHS YC1X JOCHTIKYBAaHUX TPYT (30POB1 JOHOPH Ta
IpyIu 3 pi3HUM THUIIOM Teparii). AHalli3 TapHUX 3pa3KiB MPOBOAUIH 32 JOTIOMOTOIO
TecTy Binkokcona. Takuii mmpoKuii CeKTp 1a60paTOPHO-THCTPYMEHTATHHUX
oOcTexeHb OOYMOBJIEHUH HEOOXIJHICTIO MOTJMOJICHHS 3HAaHb PO JIUCKYCIiHI
NUTaHHS TATOT€HE3y PO3CITHOTO CKIEpO3y Ta PO3POOKM A1arHOCTUYHO-
MPOTHOCTHYHUX KPUTEPIiB I[HOTO 3aXBOPIOBAHHS.

Vi I[OCJIiI[}KeHHH NpoBOAUIIM 3 JOTPHUMAHHSAM OCHOBHHUX IIOJIOXKCHD



Kongpennii Pagu €Bponu npo mpaBa JIOAWHU Ta OloMeAMIIMHY, [ €IbCIHKCHKOI
nekiapaiii BcecBiTHbOT MeAMUHOT acoliamii mpo eTUYHI NMPUHIUIH MPOBEICHHS
HAyKOBUX MEIWYHUX IOCIIIKEHb 3a ydacTio Joauau (1964 p. 3 momampImmmu
JOTIOBHEHHsAMU, BKitovarouu Bepcito 2000 p.) Ta Hakazy MO3 Ykpainu Ne 690 Bin
23.09.2009 poky.

3a pesyibTaTaMu JaMcepTallli OTpUMAald HOBI JaHl MPO MAaTOreHETHUYHI
MexaHi3Mu po3BuTtky PC, mpencraBlieHO HOBHM MiAX1J IIOJO TMOKpAIICHHS
JIarHOCTHKHU PO3CISTHOTO CKJIEPO3y 13 ypaxyBaHHSIM KOMOPOIAHOI MaTosiorii mpu
[bOMY 3aXBOPIOBaHHI Ta BH3HAYWJIM HOB1 [IarHOCTMYHI 1 WPOTHOCTUYHI
OloMapkepyd IbOrO 3aXBOPIOBAaHHS MIISXOM JOCHIIKEHHS 3MiH TJIKO3WJIBHUX
JETEPMIHAHT IMyHOIJIOOYJIIHIB Y 3pa3kax cupoBatku Kposi Ta LICP.

VY pe3ynbTari KOMIIEKCHOTO KIIIHIKO-HEBPOJIOTIYHOTO aHalli3y BHUSBIICHO, IO
B oaHoro nanieHta 13 PC B cepennpbomy aiarHoctyBaiioch 1,734+0,14 Bumankis
CYHyTHIX 3axBoproBaHb. 3ri1THO MKX-10 Oyn0 KOHCTaTOBaHO HasIBHICTH 16 KI1aciB
KOMOpPOIJTHUX 3aXBOPIOBAaHb Ta JI1arHOCTOBAHO 61 B HO30J0Tii: 26 y YOJIOBIKIB
ta 48 y xiHok. Haltuactime y mnatienTiB 13 PC miarHocTyBanu 3aXBOpIOBaHHS
opraniB TpaBiieHHS — y 18,80+3,39% o00cTeKeHUX, KICTKOBO-M SI30BOi CHCTEMHU,
CHOJIy4HOI TKaHUHU — y 17,2943,28% Ta opraniB auxanHus — y 15,0443,10%. Y
MOIIUPEHOCTI KOMOPOiAHOT TaToyiorii JOoMIHyBaJM ocTeoXxoHapo3 (15,58+4,13
Bumnajiku Ha 100 oci6) ta ractpoayoxeHiT (11,69+3,66 sunaaku Ha 100 ocib).

[lepeBaxny Oimbmricts (p<0,01) BHUMAagKiB BUHUKHEHHS KOMOPOiIHOTO
3axBOpIOBaHHS Oyno Bim3HadeHo micis ne6iory PC. BceranoBwim moctoBipHi
BIJIMIHHOCTI M)XK BIKOM XBOPHMX Ha MOMEHT JIe0I0TY po3CisiHOTO ckieposy (p<0,05),
BIKOM TMAIli€HTIB Ha MOMEHT BHMHHMKHEHHS KomopOimHoi matojorii (p<0,05),
tpuBaiictio PC (p<0,01), TpuBaiictio cynmyTHbhOro 3axBoproBanHs (p<0,01) momix
NalieHTaMH, Y SKUX CYIyTHS TaTOJIOTisl BUHHUKIIA 0 JIEOI0TY PO3CISTHOTO CKICPO3Y
Ta MaIfieHTaMH, y SKUX KOMOPOiJHEe 3aXBOPIOBAHHS KOHCTATOBAHO Yepe3 MEBHUI
yac Micls MOSIBU TMEPUIMX CUMIITOMIB IBOTO 3axBoptoBaHHA. CTymiHb Ba)KOCTI
3aXBOPIOBaHHS, OI[IHEHUN y Oanax 3a mkajior iHBaigiau3aiii EDSS, 6yB Bummm Ha
17,9% y martiieHTiB 13 KOMOPOIAHUM 3aXBOPIOBAHHSM, 1110 BUHHUKJIO MICIS A€OIOTY

PO3CISIHOTO CKJIEpO3y, MOPIBHSHO 3 TUMH, Y KOO BOHO 3a()iKCOBAHO JO HHOTO



(3,4940,14 npotu 2,96+0,19). HaiiGinbmmii intepBan (12,17£3,74 pokiB) Mix
MOMEHTOM BHHUKHEHHS CyMmyTHBOI matosjorii ta gedrorom PC OyB y maiiieHTiB i3
CHIOKPUHHUMH 3aXBOPIOBAaHHIMH, PO3JIaaMH XapUyBaHHS 1 MOPYIICHHAM OOMIHY
pedoBuH. Ilicns nebroty PC HaiimoBmui iHTEpBal 10 BUHUKHEHHS CYITyTHBOI
MaToJIOTii CIOCTepiraBcss y TMAall€HTIB, SKUM JIarHOCTYBajll 3aXBOPIOBaHHS
cedyocTaTeBoi cuctemu - 11,00+2,52 pokis.

BcraHoBieHo 3B’130k KOMOpO1AHOI aToorii 13 po3suTkoMm PC, nokasaHo, 1110
He e PC BrMBae Ha KIIIHIYHUM mepedir CymyTHIX 3aXBOPIOBaHb, a M CyIyTHI
3axBOproBaHHs poOisiTh nepedir PC Baxunm. Y pasi komopbinnocti PC 3 HU3K010
3aXBOPIOBaHb Ta CTaHIB HAPOCTAIOTH TEMITA HOTO MPOTPECYBAHHS Ta BAXKKICTb.

[TokazaHo, 110 3MIHU TJIIKO3WIIOBaHHS IMyHOTJ00ymiHIB 1JG BU3Ha4yaroTh ix
npo- 4M aHTu3ananbHuil BrmB. JloBenu, mo PC npuramaHHa mosiBa
imyHornoOyminiB 1gG 13 3MIHEHUM CHEKTPOM TIIIKO3HWIIOBAHHS, SIKI BOJOIIIOTH
NaTOJIOTIYHUMH MPO3anajbHUMU BIACTUBOCTSIMHU.

[TinTBepanmu 3poctanHs okpemux riikogopMm IgG mpu PC. Pi3HOMaHITHICTB
[UIIKaHIB Y CKJIaJl IMyHOTJIOOYJIIHIB, a TAKOX BIUIUB IMyHOIJIOOYJIIHIB HA (PYHKIIIIO
aHTUTLT BU3HA4Ya€e iX MapkepHi BractuBocTi mpu PC 1 moTeHIidHI TepaneBTUYHI
MO>KJIMBOCTI, OCKUIBKHM 3HAIOUM KOH(ITypalilo HEOOX1AHOrO IJIiKaHy Mpo3anaibHi
aHTUTLIA MOKHA TMEPETBOPUTH B aHTH3amaidbHI. Po3pobwim TecTw aiis OLIHKH
HaTuBHUX  (popm  rmikaHiB  Ig(G,  BHKOPHUCTOBYIOUM  METOJ  JICKTHH-
IMyHO(EpPMEHTHOIO aHaII3y AJIA MapajelbHOro BUABICHHS TIIKO3WIoBaHHA IgG B
cuposariii Ta LICP xBopux Ha PC. PiBeHb eKCrTOHYBaHHS ClaJOBHX 3aJIUIIKIB OYB
BUIIMM Yy CHpOBaTkax KpoBi xBopux ©Ha PC Ta Habarato HWKYUM Yy
uepedpocninanbHii piauni. [liATBepaAnN, 10 B JOCHIIKYBAHUX 3pa3Kax JIIKBOPY
Ta CUpoBaTKax KpoBi mauieHTiB 13 PC Bin0yBarOThCsl 3HAUHI 3MIHU €KCIIOHYBaHHS
TEPMIHAJBHUX CIAJIOBUX KHCIOT Ta KOPOBHUX (DYKO3WIBHHUX 3aJIMIIKIB, SIKI HE
0B’ s13aH1 31 3MIHOIO KUIBKOCTI caMuX N-TJIIKaHIB YM MOSBOKO JOJATKOBHUX CAMTIB
IJIIKO3WJIIOBAHHS HA MOJIEKYJIax IMyHOTJIOOymiHIB. OTpuMaHi JlaHi CBIAYaTh MPO
BIJICYTHICTh IMyHHUX KOMIUIEKCIB y 3paszkax LICP nocnikyBaHUX Malli€HTIB,
OCKLUIbKHM OTPUMaHI 3HaY€HHS OJU3bKI1 10 IHCTPYMEHTAIBbHOT MEXK1 AETEKIII].

BusiBriieH1 1CTOTHI 3M1HU TJTIKAaHOBUX MapKepiB y ckiadl iMmyHornoOymiHiB 1gG



y CHpOBaTKax KpoBi 310poBuX JA0HOPiB, xBopux Ha PC ta L{CP namientiB 13 PC, sxi
JI03BOJISIIOTH BIIPI3HUTH SIK CHPOBATKY 3/I0POBUX JOHOPIB BiJ] CHPOBAaTKH XBOPUX,
tak 1 IICP Big cupoBatku mamieHtiB 13 PC, mo Hece B €001 BaXIUBUU
J1arHOCTUYHO-TIPOTHOCTUYHUM TMOTEHIa MpU LbOMY 3axBoproBaHHi. [lokazamu,
10 3MIHHM TJIIKaHIB IMYHOTJIOOYJIiHIB Y CHpOBaTKax KpoBi marieHTiB i3 PC HOCATH
npo3ananbHuil xapakrep. [nmiko3wntoBanHs iMyHorioOymiHiB L[CP mocTtoBipHO
PI3HUTBCS BIJ TJIKO3WJIIOBAHHS 1MYHOTJIOOYJIIHIB CHPOBAaTKH KpOBI, 1 TOMY
BimoOpaskae 10Ci HEBIIOMY BIAcTHBICTh iMyHOrjoOymniHiB L[CP mo 3minenoro
TJIIKO3WIIOBAHHS. 3MIHEHE TJIIKO3WIIOBAHHS BUSBUIU I (YyKO30BMICHHX Ta
ClaJIOBMICHUX TJIIKaHiB IMyHOrJoOyniHIB Ig(G, BH3HaumiIM MOro Ba)JIHBE
niarHocTuyHe 3HadyeHHs npu PC, OCKUIbKM JETeKIlis BKa3aHUX IMOKa3HUKIB Y
CUPOBATIII KPOBI € HA0AraTo MPOCTIIINUM Ta JTOCTYIHIIIUM METOJIOM JIarHOCTUKHU Y
NOPIBHSAHHI 3 JIOCHIIPKEHHAM JIKBOpY. KUIIHIYHO MiATBEpAMIM, MO MPOLEC
[JIIKO3WIIOBAHHS  IMYHOTJIOOYIIIHIB  TIPOSIBIISIETHCS  TIJBUIIEHHSM aKTUBHOCTI
3axBoptoBaHHs Ha PC Ta Kopemroe 13 30UIBIIEHHSIM TPUBAJIOCTI XPOHIYHOTO
3arajbHOTO MPOLIECY.

ImynornoOyninu y LICP xBopux Ha PC MICTSATh TOCTOBIPHO MEHIIIE MillICHEH
3B’s13yBaHHA JIeKTHHIB SNA Ta PSqL - 3aiMiIKkiB clajgoBoi KMCIOTH NMPUETHAHOI
02,6-3BSI3KOM 10 TaJaKTO3d y CcKiaai posramyxeHux N-riikadiB (p<0,001),
JIOCTOBIPHO BHIIy KUIBKICTh MimieHeH JjektuHny AAL - 3amumkiB  dykosu
NpUETHAHUX JO KOpoBOoro 3amuimky N-arnetuwiranakrozaminy (p<0,05) Ta
30UTBIIIEHY KUTBKICTh MilieHel 3B’ si3yBaHHs JekTuHY LCA (p<0,05) y mopiBHSHHI
13 cupoBaTKOl0 malieHTiB, xBopux Ha PC. IliaTBepawnu, Mo TJIiKaH-JIraH]
nexktuny AAL nHa monekym IgG Moke ciayryBaTd NOKa3HUKOM TPHUBAJIOCTI,
aKTUBHOCTI Ta MPOTPECYBAHHS 3aXBOPIOBAHHS 1 HAaKOMWYEHHS B opranizmi IgG i3
3MIHEHUM CIEKTpOM TJiKaHIB, [0 BaXJIUBO I BU3HAYEHHS IOYATKY
3axBoproBaHHs Ha PC.

OOrpyHTyBaJIi ~ BUKOPUCTAHHS  JACTEeKIll  mimiko3wimoBaHHs  [gG sk
MOJIEKYJIIPHOTO Mapkepa 3anajibHux mnpoueciB npu PC 1 mokazanu, mo came
3amajbHa ayToiMyHHa mpupona PC mnpu3BoauTh A0 3pOCTaHHS KOPOBHX

GyKO3WIBbHUX 3aiMIIKiB TiikaHiB IgG, a TakoXX 3almponoHOBAHO METOIU iX



edexTuBHOI nerekii sik B LICP, Tak 1 B cupoBatIii KpoBi.

JlochipKeHHsT MPOIECiB TUIIKO3WIIOBAHHS AHTUTUI Yy JIIKBOplI Ta CHpPOBATII
kpoBi marienTiB 13 PC € HaA3BMYalHO Ba)XIMBHUM SIK 3 TO3MIII PO3TISILY IX SIK
KJIIOYOBOI JJAHKU B IIATOI'€HE31 3aXBOPIOBAHHS, TaK 1 K HAAIMHOIO 1arHOCTUYHOIO
OloMapkepa IBOTO MATOJIOTIYHOTO CTaHy Ta OiloMapkepa Mepexoay KIIHIYHO
130J1b0BaHOTO CHUHJIpOMY po3cisiHoro ckiepo3y (KIC) B kiiHIYHO JOCTOBIpHUH
poscisuuii ckiepos (KAPC).

BusBuiin, 1o 3MiHU TTIKO3WIIOBAHHS IMyHOTJIO0YJIiHIB BiI0OYBaIOTHCS B yCiX
cyOkitacax imyHorinoOymiHiB 1gG.

[Ipu anam3i 3MiHu raikodopMm IgG BcTaHOBUIM, IO 3MIHU TIiKO(OpM mpu
PC cniBmamaroTh 3 TakuMU JK 3MiHAMM, paHIIle OMHCAHUMH JUIS 1HIIHX
ayToIMyHHUX 3axBopioBanb. IIpu PC BinmOyBaeTbcs 3pOCTaHHS  BMICTY
OicexkTyrouux (popM TIiKaHIB, IO MOSICHIOE 3pOCTaHHS 3B’sA3yBaHHs JeKTUHY LCA
Ta, MOKJIUBO, AAL. JlocnipkeHHs HOBHMX MATOT€HETHYHUX MexaHi3miB PC mae
HAYKOBE Ta MPAKTUYHE 3HAYCHHS 1 € TIEPCICKTUBHUM JJIS MTOIaJIbIIIOTO BUBYCHHS.

AHaniz MeToJaMu KamuUISIpHOTO eJeKTpodope3y Ta Mac-CIEeKTpOMETpil
MOKa3aB, 110 3POCTaHHS E€KCIOHYBaHHs MilieHel 3B’ si3yBaHHsA JekTuHy LCA Ha
imyHornoOymnax L{CP npu PC noB’si3aHe 13 30UIbLIEHHSIM BMICTY OICEKTYIOUHX
(MOBHICTIO YM YacTKOBO) JeciamoBaHux (opm riikaHiB, 30kpema FABG2SI,
FA2B(6)G1l, FA2BG2. Boanouac, B IICP BwmicT OicekroBaHux rimikodopm OyB
noctoBipHo HwkuuM (p<0,05) y TOpiBHAHHI 13 3pa3KamMH CHPOBATOK Ha YCiX
JOCIIKYBaHUX CyOKjacax iMmyHornooymiui, sik ot IgGl, 1gG2/3 ta IgG4.
JoctoBipHO HMXKUYUM BMICT ciasioBux KuciaoT y LICP, y nopiBHSIHHI 3 CHPOBATKOIO,
BUSIBJICHO JMIe i cyOkiacy imyHornooOymiHiB IgG4 (p<0,05) y ILICP vy
MOPIBHSHHI 13 CHPOBATKOI0 KpoBi. OTXke, 3MiHEHI TITKO(GOPMH IMyHOTJIOOYITiHIB
IgG MOXyTh cilyryBatu OlOMapKepoM ayTOIMYHHOT'O MpOIECY IMPHU PO3CISTHOMY
CKJIEPO3i.

Busnaumnu, 1mo 3pocTaHHs KOPOBUX (DYKO3WIBHHMX 3aJIMILIKIB BiJOYBa€ThCS
caMe Ha ayToaHTuTiIax nputamanHux PC. BusBumiau, mo 3MiHa TJIIKO3WIIOBAHHS
aHTUTL CUPOBAaTKUA KPOBI XBOPHX, IO CIOCTEpiragach y rpynax namieHTiB i3 PC,

K HEJIKOBaHMX, TaK TUX XTO 3a3HaBaB Teparii koptukoctepoinamu uu IOH B-1B,



B1IOYBAJIUCh BHACIIJIOK TOSIBU MATOJIOTIYHUX ayTOAHTUTLI. BcTaHOBWIM, 1110
OTpMMaHI JlaHI BKa3yIOTh Ha BAXKJIWBICTh BHUSABICHHS CaMe TATOJOTIYHUX
ayTOAHTHUTLJ Ta OIIHKY iX TIKO3WIIOBAHHS K MapKepa BakkocTi mepediry PC.

I'pyna xBopux nHa PC, mo 3a3HaBana Tepamnii iHTepdeponom [-1B
XapakTepu3yBaiach 3MeHIIeHUM piBHeM aHTHUTLT 10 OBM xknaciB IgG Ta IgM, y
MOPIBHSHHI 3 HEJTIKOBAaHUMHU XBOPHUMHU. PiBHI aHTUTINT HAOJIMXKAIUCh JI0 TaKUX Y
KJIIHIYHO 3JJ0POBUX JOHOPIB.

[Ticas mpoBeneHOi Teparii crocTepiraBcsi MOCUICHUN PIBEHb €KCIOHYBaHHS
aHTHU3aMaJbHUX ClaJOBUX 3JIMIIKIB HA Moyiekyax [gG Ta acoriiioBaHUX HATUBHUX
IMyHHUX KOMITJIEKCAaX, a TaKOX IIOCWICHE EKCIIOHYBaHHA (yKO3HILOBAHUX
KOPOBUX TPUMAHO3WIHUX 3alMIIKIB Ha Mojekyidax IgG Ta acomiiioBanux
HATUBHUX IMyHHUX KOMILJIEKCAX.

[IpoanamizyBaBmm ictopii xBopoO mnaunieHTiB 13 KIC migcymyBanu, mo
niarHoctuka PC Ha paHHIX CTafisfiX € HaJ3BUYANHHO CKJIAJHHUM IPOIECOM, SIKUM,
OJIHaK, Ma€ BaXKJIMBE 3HAYEHHS AJi1 BHOOpPY TAKTUKHU JIIKYBaHHS 1, BIANOBIAHO,
MPOTHO3Y MOJANBIIOTO HOTo Mepeoiry.

BucnoBunu npunyimeHHs, mo Bu3HadeHHs ojirokinoHanpHUX I1gG y LICP y
xBopux Ha PC € OuUIbII YyTJIMBUM METOJOM MpPU MOCTAHOBI JOCTOBIPHOTO
niarHo3y PC, nopiBasiHO 13 ganumu MPT nociimxeHHs.

BcranoBuiu, mo npu PC mae miciie 3MiHeHe TIIKO3WIOBaHH aHTUTLN y L[CP
Ta CUpOBATIl KPoBi XBopux. Lleil mMOKa3HUK € OJHUM 13 KJIFOUOBMX, IO 3aJisiHI B
natorene3i PC, a Takox ciyrye HaaiiHUM OloMapKepoM aKTHUBHOCTI,
nporpecyBandsi PC Ta TepaneBTUYHOI BIJMOBIAI MPU IbOMY MaTOJIOTIYHOMY CTaHi,
[0 JIO3BOJISIE TIOKPAIIUTH J1aTHOCTUKY BKAa3aHOTO 3aXBOPIOBAHHS 1 OINIHUTHU
e(eKTUBHICTh MTPOBEICHOI Teparii.

KarouoBi  ciaoBa:  poscissHMIT ~ cKiiepo3,  KOMOpPOiIHICTb,  OlOMapKepu,

IMYHOTJIOOYJTi1HH, TJIIKO3WIIOBaHHS.
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One of the priorities in modern scientific research in clinical neurology is the
study of new pathogenetic mechanisms of multiple sclerosis (MS) and the search for
reliable diagnostic criteria with a view to optimizing treatment strategy and
assessing the prognosis of the disease. The issue relevance is caused by an
increasing prevalence of pathology, its more severe course for comorbidities and its
notable social and economic consequences (it is ranked second among the causes of
disability resulted from nervous system disorders, the need for long-term treatment
and rehabilitation), as well as MS predominance among a working-age youth.

The thesis presents a conceptual synthesis and a new approach to improving
the MS diagnosis and treatment by identifying new diagnostic and prognostic
biomarkers in patients’ blood serum and cerebrospinal fluid samples. The structure
of comorbid pathology in MS and the peculiarities of MS occurrence in temporal
connection with the first showing of the disease were studied.

Clinical and statistical analysis with the results of clinical and neurological,
radiological (MRI scanning) and immunobiological testing of 141 MS patients of
different age and gender was outlined. In 2016-2019, the patients received
comprehensive outpatient or inpatient treatment on the clinical basis of the
Department of Neurology of Danylo Halytsky Lviv National Medical University
(Department of Neurology of CNE LRC Lviv Regional Clinical Hospital).
Immunobiological studies of blood serum and cerebrospinal fluid (CSF) were
carried out at the Department of Histology, Cytology and Embryology of Danylo
Halytsky Lviv National Medical University.

At the first stage of research paper, MS clinical course peculiarities in the

light of comorbid pathology were studied, the prevalence and structure of comorbid



pathology in patients were investigated, and correlations between the patients’ age at
the time of comorbid pathology and disability on the Kurtzke Expanded Disability
Status Scale (EDSS) were determined. To that end, 77 MS patients of the general
group were examined, with the combination of MS and comorbid pathology
documented.

At the second stage of research paper, the diagnostic and prognostic value of
immunoglobulin glycosylation processes in MS patients’ blood serum and CSF
samples was investigated. To that end, the exposure of immunoglobulin glycans in
MS patients’ blood serum and cerebrospinal fluid by lectin-enzyme-linked
iImmunosorbent assay (lectin ELISA) was analysed. 20 blood serum samples of MS
patients from the general group (n = 141) were examined, of which 12 were CSF
samples. The findings of MS patients were compared with those of the control group
consisted of 18 generally healthy individuals of the appropriate age and gender who
once donated blood at the Lviv Regional Blood Service Center.

At the third stage of the thesis, clinical and pathogenetic peculiarities of
demyelination at the time of transition of clinically isolated syndrome (CIS) to
clinically definite MS (CDMS) were studied by examining paired samples of blood
serum and cerebrospinal fluid for immunoglobulin glycosylation. To that end, of 12
blood serum and CSF samples of patients described at the second stage, 7 paired
samples of blood serum and cerebrospinal fluid were selected and analysed. At this
stage, other pathogenetic markers of the autoimmune process were studied; in
particular, changes in the concentration of IgG glycoforms on immunoglobulin
molecules of MS patients and changes in the content of immunoglobulin glycans in
the CSF and blood serum. The findings were compared with those of the control
group consisted of 9 generally healthy individuals of the appropriate age and gender
who once donated blood at the Lviv Regional Blood Service Center.

At the fourth stage of research work, taking into account MS clinical course
peculiarities, MS activity and advance, our findings on the pathogenic mechanisms
of the disease development, the exposure of glycosyl residues on myelin basic
protein (MBP) autoantibodies and total antibodies in blood serum of patients
depending on the treatment strategy were studied. At this stage, 44 patients of the



general group (n = 141) were examined, which were divided into subgroups: naive
patients (whose who did not get treatment) - 17 people; patients who were under
interferon B1B (IFN) therapy at a dose of 0.3 mg (9.6 million IU) s/c every other day
for 12 months - 15 people; patients after corticosteroid therapy (1000 mg iv infusion
for 5 days) - 12 people. The control group included 23 healthy individuals of the
appropriate age and gender. In MS, as an autoimmune disease, there are many types
of autoantibodies that cause demyelination. MBP antibodies are dominant, that is
why we chose them for our study. Conjugates of recombinant human MBP with
MRI scans were used for isolating specific anti-MBP antibodies from MS patients’
blood serum. The exposure of lectins to serum immunoglobulins was determined,
after that, immunoglobulins were separated into total and specific, and the exposure
of glycosyl residues on total antibodies and on MS specific autoantibodies was
compared.

The examination of patients was started with clinical, neurological and
physical check-ups, and a collection of information about the disease and their life.
During clinical and anamnestic analysis, information obtained during conversation
with patients or taken from their medical records were assessed, taking into account
their age and gender, MS duration, and clarifying information on coexisting diseases
or conditions. The neurological status, disease course and condition severity were
assessed during clinical and neurological check-ups. A detailed neurological
examination of patients was carried out assessing disability on the EDSS scale.
During a detailed physical examination, patients were examined for body systems
with clinical determination of coexisting diseases. Where necessary, there were
consultations with other specialists (ophthalmologist, cardiologist, and
rheumatologist). General clinical laboratory and biochemical testing, as well as
instrumental scanning (ultrasound and radiological), which were simultaneously
carried out, made it possible to exclude pathology of other organs and systems that
could affect the results of immunological testing.

Immunological testing included: determination of the total content of IgG
antibodies in MS patients’ blood serum and CSF samples, determination of the total

content of immune complexes containing 1gG and IgM antibodies in blood serum



and CSF samples, determination of immunoglobulin glycosylation by lectin ELISA,
determination of glycans by capillary electrophoresis technique - laser-induced
fluorescence, affinity chromatography of IgG antibody preparations, mass
spectrometric analysis, conjugation of antibodies with MRI scans, isolation of
specific MBP autoantibodies.

The statistical data analysis was performed using OriginPro (OriginLab),
Prism7 (GraphPad), and Excel (Microsoft) software. The following criteria were
used for assessing differences in data sets: for parametric data — the Student’s t-test
(paired and unpaired), for determining a correlation between many samples — the
analysis of variance (ANOVA); for nonparametric data - the Mann—-Whitney U test
to assess a correlation between two populations, or the Dunn’s multiple comparison
test for comparing all study groups (healthy donors and groups with different types
of therapy). Paired samples were analysed using the Wilcoxon signed-rank test. The
broad scope of laboratory and instrumental examinations is due to the need for
enhancing knowledge about discussion points of the pathogenesis of multiple
sclerosis and the need for developing diagnostic and prognostic criteria of the
disease.

All studies were carried out in compliance with the basic provisions of the
Council of Europe Convention on Human Rights and Biomedicine, the World
Medical Association Declaration of Helsinki about Ethical Principles for Medical
Research Involving Human Subjects (as of 1964 as amended, including the 2000
version), and the MoH of Ukraine Order No. 690 as of September 23, 2009.

The thesis findings provided new data on the pathogenetic mechanisms of
MS development, presented a new approach for improved diagnosis of multiple
sclerosis including comorbid pathology in MS and identified new diagnostic and
prognostic biomarkers of the disease by examining changes in immunoglobulin
glycosyl determinants in blood serum samples.

The comprehensive clinical and neurological analysis revealed that one MS
patient had been diagnosed with an average of 1.734£0.14 of coexisting diseases.
According to ICD-10, there were 16 classes of comorbid diseases were established

and 61 types of nosology were diagnosed: 26 - in men and 48 - in women. MS



patients were mostly diagnosed with digestive system diseases - in 18.80+3.39% of
patients, musculoskeletal system and connective tissue diseases - 17.29+3.28% of
patients, and respiratory diseases - 15.04+3,10% of patients. The prevalence of
comorbid pathology was dominated by osteochondrosis (15.58+4.13 cases per 100
people) and gastroduodenitis (11.69+3.66 cases per 100 people).

The vast majority (p<0.01) of comorbidity cases was noted after the onset of
MS. Reliable differences between the age of patients were found at onset of multiple
sclerosis (p<0.05), the age of patients at the time of comorbid pathology (p<0.05),
the duration of MS (p<0.01), the duration of comorbid disease (p<0,01) between
patients with coexisting pathology developed before the onset of multiple sclerosis
and patients with comorbid disease diagnosed some time after the onset of the
disease. The disease severity, assessed in points on the EDSS scale, was higher by
17.9% in patients with comorbid disease that occurred after the onset of MS,
compared with those who had it before the onset of MS (3.49+0.14 vs. 2.96+0.19).
The longest interval (12.17+3.74 years) between the time of comorbid pathology
and the onset of MS was in patients with endocrine diseases nutritional disorders
and metabolic disorders. After the onset of MS, the longest interval before the onset
of comorbid pathology was observed in patients diagnosed with genitourinary
diseases - 11.00+2.52 years.

The comorbid pathology and MS development were associated. It was
shown that not only MS affects the clinical course of coexisting diseases, but also
coexisting diseases make the course of MS more severe. In the case of MS
comorbidity with a number of diseases and conditions, the rates of its advance and
severity increase.

It was shown that changes in IgG glycosylation determine their pro- or anti-
inflammatory effects. It was proved that the onset of IgG immunoglobulins with
altered glycosylation spectrum and pathological pro-inflammatory properties is
prevalent in MS.

The growth of individual 1gG glycoforms in MS was confirmed. The variety
of glycans in immunoglobulins, as well as the effect of immunoglobulins on

antibody function determine their marker properties in MS and therapeutic potential,



because knowing the configuration of a glycan proinflammatory antibodies can be
converted into anti-inflammatory ones. Tests for assessing native IgG glycans were
developed using the lectin-ELISA method for a parallel detecting of I1gG
glycosylation in MS patients’ blood serum and CSF. The exposure rate of sialic acid
residues was higher in MS patients’ blood serum and much lower in MS patients’
cerebrospinal fluid. It was confirmed that in MS patients’ blood serum and CSF
samples there are significant changes in the exposure of terminal sialic acids and
measles fucose residues, which are not associated with changes in the amount of N-
glycans or the appearance of extra glycosylation sites on immunoglobulin
molecules. The findings show no immune complexes in patients’ CSF samples, as
the values obtained are close to the instrument detection limit.

It was revealed that major changes in glycan markers in the composition of
IgG antibodies in blood serum of healthy donors and MS patients, in CSF of MS
patients, that allow for both healthy donors’ blood serum to be distinguished from
unhealthy patients’ blood serum, as well as CSF to be distinguished from MS
patients’ blood serum, bear an important diagnostic and prognostic potential for the
disease. It was shown that changes in the immunoglobulin glycans in the MS
patients’ blood serum are pro-inflammatory. Immunoglobulin glycosylation in CSF
significantly differs from immunoglobulin glycosylation in blood serum, and
therefore reflects still unknown property of immunoglobulins in CSF towards altered
glycosylation. Altered glycosylation was observed in 1gG glycans containing fucose
and sialic acid residues. Its important diagnostic value in MS was also determined,
as it is a much simpler and more accessible diagnostic method for finding these
indicators in blood serum rather than in cerebrospinal fluid. It was clinically
confirmed that the immunoglobulin glycosylation is manifested by an advance in
MS activity and correlates with a chronic inflammatory process prolongation.

Immunoglobulins in MS patients” CSF contain significantly fewer targets for
binding lectins SNA and PSqL - sialic acid residues attached to galactose in
branched N-glycans (p<0,001) by o2,6-linkage, significantly higher number of
targets for lectin AAL - fucose residues attached to the core residue of N-

acetylgalactosamine (p<0.05) and increased number of targets for binding lectin



LCA (p<0.05) compared to MS patients’ blood serum. It was confirmed that the
glycan ligand of lectin AAL on the IgG molecule may indicate the disease duration,
activity and advance, as well as accumulation of IgG with altered glycans in the
body, what is essential for identifying the onset of MS.

The use of IgG glycosylation as a molecular marker of inflammatory
processes in MS was substantiated. It was shown that the MS inflammatory
autoimmune nature results in the growth of core fucose residues of 1gG glycans. In
addition, methods for their effective detection in both CSF and serum were
proposed.

The study of immunoglobulin glycosylation in MS patients’ cerebrospinal
fluid and blood serum is extremely important both in the terms of considering them
as a key link in the pathogenesis of the disease and as a reliable diagnostic
biomarker of a pathosis and a biomarker of the transition of clinically isolated
syndrome (CIS) to clinically definite multiple sclerosis (CDMS).

It was found that changes in the immunoglobulin glycosylation occur in all
subclasses of 1gG antibodies.

When analysing changes in 1gG glycoforms, it was found that changes in
glycoforms in MS coincide with the same changes previously described for other
autoimmune diseases. In MS, there is an increase of bisecting glycans, which
explains the increase in the binding of lectin LCA and probably AAL. The study of
new pathogenetic mechanisms of MS has scientific and practical significance and is
promising for further investigation.

Analysis by capillary electrophoresis and mass spectrometry showed that the
increase in exposure of binding targets of lectin LCA on CSF immunoglobulins in
MS is associated with the increase in bisecting (fully or partially) desialated forms
of glycans, in particular FABG2S1, FA2B(6)G1, and FA2B2. Meanwhile, the
content of bisected glycoforms in the CSF was significantly lower (p<0.05)
compared with blood serum samples in all subclasses of immunoglobulins, such as
1gG1, 1gG2/3, and 1gG4. Compared with blood serum, significantly lower content of
sialic acids in the CSF was found only for 1gG4 subclass (p<0.05). Therefore,

altered glycoforms of I1gG antibodies may be an autoimmune process biomarker in



multiple sclerosis.

It was determined that the growth of core fucose residues occurs on MS
specific autoantibodies. It was found that the change in glycosylation of serum
antibodies in MS patients, both who did not get any treatment and those who were
under corticosteroid or IFN B-1B therapy, resulted from the onset of pathological
autoantibodies. It was established that findings indicate the importance of detecting
pathological autoantibodies and assessing their glycosylation as a marker of MS
severity.

Compared with patients who did not get any treatment, the group of MS
patients that were under interferon f-1B therapy, was characterized by a decrease in
IgG and IgM antibodies to MBP. Antibody levels approached those of clinically
healthy donors.

After therapy, there was an increased exposure of anti-inflammatory sialic
acid residues on IgG molecules and associated native immune complexes, as well as
increased exposure of core fucose trimanoside residues on IgG molecules and
associated native immune complexes.

Having analysed CIS patients’ medical records, it was concluded that an
early diagnosis of MS is an extremely difficult process, however, which is important
for a choice of treatment strategy and, accordingly, the prognosis of its further
course.

It was suggested that the determination of oligoclonal I1gG in CSF in MS
patients is a more sensitive method for reliable diagnosing of MS, compared with
MRI data.

It was found that in MS there is an altered glycosylation of antibodies in
patients” CSF and blood serum. This rate is one of the key ones involved in the
pathogenesis of MS, and is as a reliable biomarker of MS activity and advance, and
therapeutic response of the pathosis, which helps to improve the diagnosis of the
disease and to assess treatment efficacy.

Key words: multiple sclerosis, comorbidity, biomarkers, immunoglobulins,

and glycosylation.
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Te3u nonosizgeii:

10. Herpuu TI, 'muka KM. XapakTepucTuka Mami€HTIB 13 PO3CITHUM CKJIEPO30M
3 KOMOPOI1IHUMU 3aXBOPIOBaHHIMU B aHamMHe31-Te3u. XXIV JIbBIBChbKU MeTUUHUMA
®opym.2018: 61-62. (OcoOuctuii BHECOK — Opajia y4yacTb y MpOBEACHHI
JITEpPaTypHOrO TOIIYKY, BU3HAYEHHI METH pOOOTH, MPOBEICHHI JTOCHIIKEHb,
y3arajabHEHH1 pe3yJIbTaTiB, MIATOTOBIII T€3 10 APYKY).

11. Paryzhak S, Bilyy R, Dumych T, Herrmann M, Nehrych T, Hychka K, Mufoz
E, Boichuk M. Glycosylation of IGG in patientswith multiple sclerosis at different
treatment conditions.EFIS-EJI South Eastern European Immunology School
(SEEIS2017).8 - 11 September 2017 in Lviv, Ukraine. 2017p. ¢.20. (Ocobuctuii
BHECOK — Opajia y4acTh y NMPOBEACHHI JITEpaTypHOTO MOUIYKY, BUSHAUYEHHI METU
pobOoTH, MPOBEACHHI TOCTIIKEHb, y3arajJbHEHH1 Pe3yJbTaTiB, MIATOTOBII TE3 0
JPYKY).

12. 'muxka KM. BuBuenns epextuBHOCTI Teparii iHTepdepoHoM [-1b Ha piBeHB
Ta TATOJIOTIUYHY MpUpOay IMyHOTI00YymiHIB IgG y XBOpUX HA PO3CISTHUI CKIEpPO3.

K.M. I'nuka XXV JIbBiBchbkuit Mmeaunuauit @opym.2019.



