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LleAb nccaeaoBanmnst. OLieHKa AMArHOCTUHECKOM 3HAUMMOCTH OMpeAeAeHUst CBODOAHbIX AerKMX Liener MMMYHorAo6yanHos (IgG) B
AebloTe paccesiHHoro ckaeposa (PC). MaTepuaa u meToabl. B nccaeroBaHun yuyacteoBaan 226 naumeHTos; 1-s rpynna (n=111) —
MauMeHTbl C KAMHMYECKM M30AMpOBaHHbIM cHapoMom (KMC) ¢ nepexosom B PC B TeueHun nepsbix 2-x AeT, 2-1 (n=49) —
nauneHTbl ¢ KNC, koTopbii He TpaHcdopmmuposacs B PC B TedeHnM nepBbix 2-X AT, 3-51 (n=20) — nauneHTbl C BOCMIAAMTEAbHBIMU
3aboAeBaHMSIMM LIEHTPAABHOM HEPBHOM cUCTeMbl. [pynny cpaBHeHus (4-1; N=46) COCTaBMAM MaLMEHTbI C HEBOCMAAUTEAbHbBIMM
3aboneBannamn LIHC. Y naumeHToB OblAM M3yHeHbl CAEAYIOWIME MMMYHOAOTMYECKMEe MoKa3aTeAn: KAOHaAbHOCTbL IgG B
uepedpocnuHarbHom xuakoct (LICXK), KoHUeHTpaumsi cBOBOAHbBIX AerkMx Lernei kanna u asmbaa B LICK u ux cooTHolueHue.
PesyabTatbl. O6HapyXXeHO, YTO CMHTE3 CBODOAHBLIX AGTKMX Lenei 3Ha4MTeAbHO Bbiwe B 1-i rpynne, yem Bo 2-it u 4-in. B 3-i
rpynne CMHTe3 CBODOAHbBIX AEFKMX Lienei ObiA 3HAYUTEAbHO Bbille, Yem BO 2-i1 U 4-i rpynnax, XoTs 3Ha4YMMO He OTAMYAACS OT
3Ha4eHui B 1-i rpynne. Y naumMeHTOB C OAUFOKAOHAAbHbIM CMHTe30M IgG NpoAyKUMS CBOOOAHBIX AETKMX Lieneit ObiAa 3HAYNTEAbHO
BbllIE, YE€M Y MaUMEeHTOB 6e3 OAMIOKAOHAAbHOIO CMHTE3a. YPOBEHb NMPOAYKLMM CBODOAHBIX ACTKMX Lenei y naunmeHToB u3 1-i
rpynnbl 6bIA 3HAYMMO Bbille, Yem BO 2-i, BHE 3aBUCMMOCTM OT MPOAYKUMM OAMIFOKAOHAaAbHBIX IgG. Takxe ObIAO MOKa3aHo, YTO
HanboAee LEeHHbIMU AMArHOCTMHECKMMM MapKepamu SBASIOTCS KOHLUEHTPauMs 1M KO3(M@UUMEHT KOHUEHTpauuM Kanna Aerkux
uenerr B LICK. MX ucnoabsoBaHue BMECTE C OLEHKOWM KAOHaAbHOCTM cuHTesa IgG Ha 50% ymeHblWaAO KOAMHYECTBO
AOXHOOTPULATEAbHBIX PE3YAbTATOB. BHE 3aBMCMMOCTM OT ApYyrMXx (pakTOPOB MOBbIWEHHbIE 3HaYeHMs Kanna uenei B 9,718 pasa
YBEAMUYMBAAM BEPOSTHOCTb anarHo3a PC. BbiBOA. [Moka3aHO, 4TO MCMOAb30BaHWE OMpPeAeAeHUs CBODOAHBIX AETKMX Lenein B
Ka4ecTBe AabopaTopHOro MapKepa MOXeT MOBbIWATh TOYHOCTb AnarHocTukn PC, a Takxke AaeT BO3MOXHOCTb KOCBEHHO OLIEHUTb
puck nepexoaa KMC B aocTtosepHbiii PC B TeUeHnM NOCAeAYIOWMX 2-X AET.

KatoueBbie caoBa: paccesiHHbIi CKAEPO3, KAMHUHECKM M30AMPOBAaHHbIA CUHAPOM, CBODOAHbIE AETKME LIery, OAMIOKAOHaAbHbIe
MOAOCHI, BUOMapPKepPbI.
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Obijective. To evaluate the diagnostic value of determination of free immunoglobulin light chains (IgG) in the debut of multiple
sclerosis (MS). Material and methods. Data from 226 patients, including 111 patients with clinically isolated syndrome with
conversion to multiple sclerosis within the first 2 years of the disease (group 1), 49 patients with clinically isolated syndrome who
did not develop multiple sclerosis within the first 2 years of the disease (group 2), 20 patients with other inflammatory diseases of
the central nervous system (group 3) were analyzed. The control group consisted of 46 patients with non-inflammatory diseases
of the central nervous system. The clonality of immunoglobulins in the CSF, concentration of kappa and lambda free light chains
and their ratio were studied. Results. Concentrations of free light chains were significantly higher in the first group in comparison
with group 2 and the control group, but didn’t differ from group 3. In group 3, concentrations of free light chains were significantly
higher compared to group 2 and controls. In oligoclonal-positive patients with clinically isolated syndrome (groups 1 and 2),
concentrations of kappa and lambda free light chains were significantly higher than in oligoclonal-negative patients. The
production of free light chains in patients from the first group was considerably higher than in group 2 regardless of the oligoclonal
status. The concentration of kappa chains and quotient of kappa free light chains in the CSF had the best diagnostic characteristics.
Their use, along with the evaluation of IgG clonality, reduced the risk of false-negative results by 50%. Regardless of other factors,
elevated concentrations of kappa chains increase the likelihood of MS diagnosis by 9.718 times. Conclusion. The use of free light
chains as a laboratory marker can increase the accuracy of MS diagnosis. These markers can help indirectly assess the risk of
transformation of a clinically isolated syndrome into definite multiple sclerosis within the first 2 years of disease.

Keywords: multiple sclerosis, clinically isolated syndrome, immunoglobulin free light chains, oligoclonal bands, biomarkers.

© KoanekTns aBTOpOB, 2017 *e-mail: gleb.makshakov@gmail.com

60 XKYPHAA HEBPOAOTWN U MCUXUATPKN, 2, 2017, Bbin. 2



Paccesinnbiit ckiepo3 (PC) — ayrouMmyHHOe je-
muenuHusupytoiee 3adonesanue [ITHC. B ocHoBe ma-
TOTeHE3a JIEXUT BOCMAIUTEbHOE MOBPEXIECHUE MUE-
JIMHOBBIX 000J104eK HepBHBIX BosiokoH ITHC [1]. TTep-
BBIl SMU30[ NeMUETUHU3ALUU, MPOSBISIONIMACST Xa-
PAKTEPHOW KJIMHUYECKOW KapTUHOW, Ha3bIBAETCS KIIU-
Huueckn uzonupoBaHHbIM cuHapoMoM (KMC). Co-
TJIACHO COBPEMEHHBIM KpUTepusiM auarHoctuku PC mo
McDonald 2010, yctaHoBuTb nepexoa uz KNC B no-
croBepHblii PC (JPC) MOXHO Ha OCHOBAaHUM Pa3BUTHUS
BTOPOro OOOCTPEHUSI, a TAKXKE MPU BBISIBICHUS HOBBIX
WIN KOHTPACTUPYEMBIX rafoJuHueM oyaroB npu MPT
[2]. Bpems 1o BToporo 060CTpeHUsI CUITBbHO BapbUPYET Y
pasHbix mainueHToB [3]. ¥V wactu GosbHbix KMC He
tpaHchopmupyetcs B JIPC, 1 npeniiecTByommii anu-
30[1 HEBPOJIOTUYECKOTO Ne(PUIIUTA OCTAETCS EAUHCTBEH-
HBIM 3a BCIO XXU3Hb [4]. B psine ucciaenoBaHuii 6610 Mo-
Ka3aHo yJyullieHue MporHo3a reueHus: PC u ynavHeHue
BPEMEHMU 10 BTOPOTO OOOCTPEHUS MPU Havasle Teparnuu
Ha stane KMC [5]. [Touck buomapkepoB, mpeackasbi-
Bato1x koHBepcuio KMC B PC, moMOXET He TOJIbKO B
nuddepeHIManbHON TUarHOCTUKe JAHHOTO 3a0oJieBa-
HUS, HO U B OlleHKe pucka nepexoaa B JIPC, a Takxxe B
ONpeesIeHUU TePaneBTUYECKONM TAKTUKU.

I'maBHBIM UMMyHoOJI0TMYECKUM MapkepoMm PC sBis-
€TCsI TIOBBIIIIEHHAsT MHTPATeKaIbHAsT TIPOAYKIIVSI UMMY-
HorobynrHoB (IgG), a Takke UX KJIOHaJbHAsl peCTPUK-
1IUs1, KOTOpAasl XapaKTepu3yeTcsl MOSIBJIEHUSIM OJIUTOKJIO-
HasbHbIX ojioc (OKIT) IgG npu npoBeneHU U3037eK-
TpOohOKYCUPOBAHUS LIEPEOPOCITUHAIBHON  KUAKOCTU
(LICX) [6—9]. Onpenenenne OKII IgG cunraercst «30-
JIOTBIM CTaHAApTOM» JabopaTopHoil nuarHocTuku PC
[6]. Bbuto mokasaHo, yro o6HapyxeHue OKII IgG Bo
Bpemst KM C npeackasbiBaeT Oyaylyto TpaHchopMalrio
KWC B APC [10]. OnHaKO MOCKOIbKY PE3YJIbTaThl METO-
JIVKY SIBJISIIOTCS] KAYECTBEHHBIMU, 2 HE KOJIMUECTBEHHBI-
MU, 3TO OTpeNesieT ee CyObeKTUBHBIN XapakTep [11].

HpyruM MapkepoM WHTPATeKAIbHON aKTUBaLUU
B-mumdormros npu PC sBisieTcst NOBBIIIEHUE KOHIEH-
TpalMu CBOOOMHBIX JIETKUX LIEMed Karma v JaaMona
(k-CJIM, A-CJI) B HCX [12, 13]. CJIL npeacTaBasitor
coboit hparmeHTsI IgG pa3nuyHbIX ppakinii, CHUHTE3UPY-
rouuxes napanienbHo OKII. beuio nokazaHo, yto CJILL
WUrPaoT PoJjib MEAUATOPOB B BOCHAUTENIbHBIX PEAKIIUSIX,
MOTYT CBSI3bIBAThCS C TOBEPXHOCTHBIMU PELIENITOPAMMU PSI-
JIa KJIETOK, a Takke 001a1at0T aHTUTEHHOM crieliudUIHO-
ctoio [14]. B otinume ot OKII, y naunenToB ¢ KUC unu
PC B0o3MOXHO TPOBOAUTL KOJMYeCTBeHHYIO oLieHKY CJIL]
B LICXK, ucnosib3ysi BBICOKOUYBCTBUTEIbHYIO U CHEL-
(uuHyro MeTomuKy WMMYHO(EPMEHTHOTO aHaIu3a
(M®DA). Lenb paboThl — OlIEHKA AUATHOCTMYECKOI 3HA-
ynmoctu onpeaenenus: CJIL 1gG B nebrore PC.

MaTepua/\ U METOAbI

B uccnenoBanuy npuHsv yyactue 226 nauydeHTOB
TI'oponckoro nentpa PC (I'HPC) Cankr-IlerepOypra.
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HccnenoBanue Obuto 0n00peHO JIOKaJIBHBIM 3THYE-
cknm komureroM I'KB Ne31. Bce manmeHTsI moamnmca-
Ju A00pOBOIbHOE WHGMOPMUPOBAHHOE COIJache Ha
yyactve B uccienoBaHuu. IIpoBeneH peTpoCHEeKTUB-
HbI aHAJIM3 JaHHBIX, MOJY4YeHHbIX 3a epuos ¢ 2012 no
2016 1. B nccienoBaHue ObUTH BKITIOUEHBI YE€ThIPE TPYII-
bl TIALMEHTOB. B 1-10 rpynmy BONLIM TMAllMEHTHI C
KHC, y xoTopbix nepexoq B JOCTOBEPHBINA PeLUIUBU-
pywouiee-pemuttupytomnit PC (PPPC) 6611 moaTeepx-
JIEH B TeYeHWEe 2 JIET B COOTBETCTBUU C KPUTEPUSIMU
McDonald 2005 u 2010 r. (»=111). Bo 2-10 rpymnmy
Bouuin nauueHThl ¢ KMC, y KOTOphIX B TeueHue mep-
BbIX 2 JieT ¢ MoMeHTa KN C nuarHo3 PPPC He 6611 oa-
TBepxaeH (n=49). B 3-10 rpyniy BOLIIM MNalMEHTHI C
BocnauTeabHbIMU 3a0oseBaHusiMu LTHC (3-s rpynma,
n=20). I'pynmna cpaBHeHuUs1 (4-s1) cocTosiia U3 MalueH-
TOB C HeBOCHaIUTeIbHbIMU 3abojeBaHusMu LHHC
(n=46). Bcem nmanuenram ¢ KMC noMmbanbHast MyHK-
1IMS1 BBITIOJHSUIACH B TEUEHUE MEPBOro roga ¢ MOMeHTa
MEepPBbIX CUMIITOMOB JO KOHBEPCUU B JOCTOBEPHBIN
PPPC. TMauueHts! u3 3-it u 4-ii rpynn obpalnaiuch B
LleHTp 1711 KOHCYJIbTALIMU B CBSI3U C MOJO3PEHUEM Ha
PC. V Bcex u3 Hux Ha MPT ronoBHOro mosra uMeauch
TUTIEPUHTEHCUBHBIE OYaru, CXOXHE C TaKOBBIMU TIpU
JNIeMUETUHU3UPYIolleM 3aboneBaHuu. 1o pesyabratam
noobcnenoBaHus auarHo3 PPPC 6bu1 vckitoueH, 1 Obl-
JIO yCTaHOBJIEHO APYToe 3a00J1eBaHMEe BOCTIATUTETLHOTO
WIX HEBOCTIAJIMTEBHOTO TeHe3a. XapaKTepUuCTUKU
TPYTIM MMAallMeHTOB MPEACTaBJIeHH B Ta0MI. 1.
Konuentpamus k-CJIL, A-CJIL onpenensiiach B
HCXK (kn-CJL u An-CJIL) u cbIBOPOTKE C MOMOILbIO
nmmyHodepmenTtHoro aHaim3a (M®PA) ¢ adTtu-k- u
AHTU-A-MOHOKJIOHATTbHBIMU AaHTUTEIAMU TIPOTUB CKPbI-
Teix 3nutonoB CJIL (OO0 «IlonurHoct», CaHKT-
ITetepOypr, Poccust). yist olleHKU BJIUSIHUS CHIBOPO-
ToyHOW KoHueHTpauuu CJIL HaMM AOMOJHUTEIBHO
ouieHuBaICs KoadduuneHT (Q) KoHueHTpaunu k-CJILL
u A-CJIL, onpenensemslii o ¢popmyne (Q-k u Q-A co-
OTBETCTBEHHO): Q—CJILI=CHLIHCX/CHL[CHBOPOTKA. Hoa
yyeTta TPOHUIAEMOCTUA TeMaTo3HIedaTnyeckoro 6a-
pbepa (I'Db) ucnonb3oBancs KoapduiMeHT aab0yMu-
Ha: Q. =AJIbb, . /AJIbb_, o1 H1st mHTEPIIpE-
tauuu conepxanus CJIL B LICXK ¢ yueToMm npoHuiiae-
moctu I'Ob ucnonab3oBainuch MHAEKCH K- M A-Lieneit
(I-k u I-A cOOTBETCTBEHHO): IcJ]L[=QCﬂLl/QAJ1],5-
O6pa3subl HCXK u cbIBOpOoTKM KPOBHU Tociie 3abopa
xpaHuiauch npu temrieparype —80 °C. OmnpeneneHue
OKII nmpoBoaAMIOCH METOAOM U303JEKTPO(POKYCUpPOBa-
HUS B arapo3HOM Tejie C MOCJIEAyIOIUM UMYHOOIO0T-
TUHTOM. AHAJTU3 PE3YJIbTaTOB OCYIIECTBIISLICS HA OCHO-
BaHMU MEXIYHapOIHBIX peKoMeHmauuii [15, 16].
AHayIn3 JaHHBIX ObUT MPOBENEH MPU MOMOUIU MPO-
TpaMMBbl ISl CTaTUCTUYECKOW 0OpabOTKM HaHHBIX
GraphPadPrism 7 («Graph Pad Software Inc., CA»,
USA). IIpoBepka Ha HOpMaJbHOCTb MPOBOJAMUIIACH TE-
croM Konmoropoa—CmupHoBa. B 3aBucumocTu oT
TUNA paclpenesieHUsI HAMU UCTOJb30BAIUCh MapaMe-
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Tabanua 1. Obwas xapakTepucTuka nauMeHToB

TMoxasaress 1-a rpynmna (n=111),

2-s rpynma (n=49),

3-g rpynmna (n=20) 4-s1 rpymma (n=46)

n (%) n (%)
Bospacr nebrora, roubl
(M£SD) 31,3149,41%%** 33,84+10,9* 34,6+£12,5%* 39,8+13,35
Pasmax, roapl 15—64 15—62 20—60 18—68
[Mon (2K) 77 (69) 38 (78) 14 (70) 33(72)
OKII-no3utuBHbIE 98 (88)% 21 (43) 15 (75)t 0(0)

CriexTp 3a00sieBaHUM
B 3-i1 u 4-1 rpynmnax

Ty6epkyne3 LIHC (n=1), Backy-
st LITHC Ha ¢hoHe HeyTouHeH-
HOTO CUCTEMHOTO 3200JIeBaHUSI
COCTMHUTETBHON TKaHU (1=4),
tokcorasmo3 LIHC (n=1), Heii-
poCITU/ (n=2), cunapom Bor-
ta—KosHaru—Xapana (n=1),
AyTOUMMYHHBIN IUMOUYECKU A
sH1EedaUT (n=2), mapaHeoria-
CTUYECKUii aHLIehanut (n=2),
cunapowm LllerpeHa c mopaxeHu-
eM LIHC (n=1), Helipocapkounao3
(n=2), oCTpbIii pacCeTHHBIN 3H-
uedaromuenut (n=1), u3oaupo-
BaHHbIN aHruuT LITHC (n=1),
OCTpOe HapylIeHNe MO3TOBOTO
KpOBOOOpalIeHus (n=2)

Atakcust Mapu—®Pya—Ana-
KyaHuHa (n=1), paccTpoii-
CTBO BEreTaTUBHOW HEPBHOM
CHUCTeMbI HEYTOUHEHHOE
(n=4), nogoctpasi KOMOMHU -
pOBaHHasI MUEJIO[IETeHEPALIHST
(n=1), ueHTpaJIbHBII TTOH-
TUHHBIX MUeTUHOIN3 (n=1),
mu3odpenust (n=1), sanunern-
cus (n=2), ToioBHast 60J1b
HanpsokeHus (n=2), TpaBMa-
TUYECKOe MOBPEXIEeHHE TO-
JIOBHOTO MoO3ra (n=2), cMe-
maHHas narosorus (n=17),
TOCTIEICTBUS LIepeOpPOBaCKy-
JIApHBIX 3a00s1eBaHuit (n=14),
BepTuro (n=1)

Tpumeuanue. **** — 3nauenue p<0,0001 1st cpaBHEHUsE Bo3pacTa Mexny 1-it u 4-it rpynnamu; * — 3HaueHue p<0,05 nst cpaBHeHus1 2-it u 4-ii rpyn; ** — 3Have-
nue p=0,05 15 cpaBHeHust 1-i u 3-i rpym; £ — cpaBHeHue konnyectBa OKIT-Mo3uTHBHBIX MalMeHToB B 1-if u 2-it rpynnax metomom x> (p<0,0001); + — tecr 2
1utst cpaBHeHUs1 KonnuectBa OKII-n03MTUBHBIX MaMEHTOB BO 2-ii u 3-it rpymnmnax (p=0,034).

Tpudeckue (#-tect CTblOAE€HTa) WM HemapaMmeTpuye-
ckue (U-tect MaHHa—YUTHU) METOIBI OLIEHKU BbIOO-
poK. [71s1 cpaBHEHUsI TPYIIN Ka4eCTBEHHBIX TTPU3HAKOB
MpUMeHsIIcs TecT X2, YucnoBble JaHHBIE B pe3yybTaTax
TIpeicTaBIeHbl KaK MeIraHa U MeXKBapTUILHBIN nua-
Ma30H. YPOBEHb CTATUCTUYECKON 3HAYMMOCTHU JIJI BCEX
TecToB npuHuMaJics ripu p<0,05.

Pe3yAbTaThbl

KoanyectBso OKII-1103UTUBHBIX TALIMEHTOB BO 2-1
rpymrne (43%) ObL10 3HaYMMO MeHbIe, yeM B 1-ii (88%:;
p<0,0001) u 3-i1 (75%; p=0,0340).

Konuentpamum kin-CJIL, An-CJIL, Q-A u Q-A 6bI-
JIV 3HAUMMO BHILIE B 1-i1 1 2-1 rpyIIax, yeM B 4-i rpyIi-
ne. CeiBopotouHbie Toka3arenu CJIL He mpeBbIanu
HOPMY BO BCEX YEThIPEX I'pyMIax (IaHHbBIE HE IMPeICTaB-
sneHsl). B 1-i1 rpynie Bce mokaszarenu CJILL 6p1u 3Ha-
YHUMO BHIIIIE, YeM Bo 2-ii. [Ipu cpaBHeHUM KOHIIEHTpa-
LM BO 2-11 U 4-1i TpyIax, 0Ka3ajaoch, YTO TOJIbKO KOH-
neHtpauusa kia-CJIL u Q-K 3HaYMMO OTJIMYAIUCh OT
nokasateneit 4-ii rpynnsl. B 3-if rpynmne Takke HabI10-
aJ0Ch 3HAYMMOE MOBbIIIeHNE Beex nokasarenein CJILL
B cpaBHeHUM ¢ 4-11 rpyrmoii. [TokaszaTenu cuntesa CJILI
B 3-1i TpymIie 3HaYMMO He OTJIMYAJIMCh OT IToKa3arteieil B
1-i1 rpynne, ogHaKO OBLIM 3HAYMMO BBIIIE, YeM BO 2-ii
rpymiie (Tada. 2).

IMockonbky nponykumst OKIT u CJIL ipu PC sBns-
eTCsa  CJCNCTBMEM  HMHTPATEKaJbHOM  aKTHUBALMHU
B-nmumpounToB, HaMu OblIa OliEHEHA CBS3b MEXIY
nponykieit OKIT u konnentpaumsymu CJIL. KoxnneH-
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tpauuu CJIL 1 ux koapdurieHTs ObUTH 3HAYMMO BbI-
e y OKIT-1mo3uTuBHBIX TaliMeHTOB (puc. 1).

Kounuenrpauuu CJIL B 1-i1 1 2-i rpynnax Obuin
otieHeHbl otaeabHO masg OKII-mo3utuBHbIXx U OKII-
HeraTUBHBIX MALIMEHTOB. BhIsIBIeHA 3HaUMMas pa3Hulla
B kKoHueHtpauusgx ki-CJIL, o me AM1-CJIL Mexmy
OKII-no3uTuBHBIMYU NAlIMEHTaMU B 1-11 U 2-#1 rpymnmax
(»=0,02 mna kn-CJL; p=0,1031 mma r-CJIL). [pu
aHanu3e pe3yabratoB obcienoBaHus OKII-HeraTuBHBIX
MalMeHTOB TakKe ObUIa YCTAHOBJIEHA 3HAYMMAas pa3HU-
a B KoHueHTpauusx kin-CJIL, a Takxke B KOHLIEHTpa-
msx A1-CJIL mexny 1-it u 2-i rpynmamu (p=0,0016
11t kin-CJIL; p=0,0344 nst A1-CJIL) (puc. 2).

ITo nanHbiM ROC-aHanu3a HaWwIydyIIuMU AUATHO-
CTUYECKMMHU XapaKTEPUCTUKAMU UYBCTBUTEJIBHOCTH U
cnenudmaHocT obmaganu ki-CJII n Q-k (Tada. 3,
puc. 3).

B 1-it rpynme cpenu OKII-HeraTMBHBIX MallUeH-
TOB MOBBINIeHHAsT KoHIeHTpauus (>0,103 mxr/mi) ki-
CJIL nat6monanack y 50% (n=6/12), 4To He BCTpeya-
JIOCh HU y OTHOTO MallMUeHTAa U3 2-1 TPYIbl. YUUTHIBAS
Hanuuue mnoBbilieHHoro cuHrte3a CJIL mpu otcyt-
ctBun cuHTe3a OKII, Mbl CpaBHWJIM YYBCTBUTEJb-
HocTb onpeneneHuss OKIT u CJIL otnenbHO 1 NMpuU Ha-
JINYUU XOTS OBl OMHOTO M3 3TUX MOKa3aTeJell MEeTOA0M
x2. UyBctBuTtenbHocTh onpeneneuuss OKII cocraBuia
88%, 3HAUMMO He OTIIMYANACh OT YYBCTBUTEIbHOCTH
MPU UCIIOJIb30BaHUU 000ux MeTon0B (94%; p=0,0934)
(unm OKII-1Oo3UTUBHBIM CTaTyC, WJIM TOBBILIEHUE
CJIL). YysctBuTenbHoCcTh onpeaeneHus kia-CJIL co-
craBiisia 88% 1 TakKe 3HAYMMO HE OTJIMYaJIach OT IO~

XKYPHAA HEBPOAOTWN U MCUXUATPKN, 2, 2017, Bbin. 2



Tabanua 2. Konuentpaumn u koddguumentsl koHuentpauni CALL s LICK (Me [Q;; Q,])

Tlokazaresnn 1-s1 rpynimia

2-4 Tpynma

3-s1 rpynmna 4-g rpynmna

0,45 [0,225—0,965]
0,08 [0,039—0,313]
0,039 [0,016—0,099]
0,01 [0,0035—0,037]

kin-CJILL (MKr/™Mo1)
An-CJILL (MKr/mit)
Q-k
Q-\

0,11 [0,004—0,27]
0,034 [0,015—0,09]
0,008 [0,003—0,024]
0,005 [0,003—0,008]

0,45 [0,189—0,595]
0,16 [0,052—0,585]

0,032 [0,019—0,069]
0,02 [0,003—0,07]

0,05 [0,032—0,076]
0,03 [0,014—0,075]
0,004 [0,003—0,005]
0,003 [0,002—0,006]

p < 0,0001
10+ P p<0,0001
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Puc. 1. CpasHenne koHueHtpaumnii ka-CALL u A-CALL B 1-i1 1 2-i
rpynnax (AaHHble oObeAnHeHbl) cpeau OKIM-no3utushbix u OKII-
HeraTUBHbIX NaUMEeHTOB.

KasareJisl TIpU MCII0JIb30BaHUM 00oux MeTonoB (94%;
p=0,001).

Oo6cyxaeHune

Ilouck u onpeneneHre 3HAUUMOCTU KIMHUYECKUX,
JJaOOPATOPHBIX W WHCTPYMEHTAJIbHBIX JUATHOCTUYE-
CKHX MAapKEePOB Ha CETOAHSIIIHUMN AeHb SIBSIETCS OTHUM
U3 IpUOPUTETOB B uccienoBaHusx PC. Ananu3s pacnpo-
crpaHeHHocTu OKII B Hallle#t monyJsituy rmokasal, 4To
y 88% manueHTOB 1-il TPynIbl UMeJl MECTO WHTpaTe-
KanbHbI cuHTe3 OKII, 4To COOTBETCTBYET AAHHBIM
JPYTUX aBTOPOB O YYBCTBUTEIBHOCTU JAHHOTO MapKepa
[9, 10].

VYpoBeHb nHTpaTekanbHol npoaykiuuu CJIL B 1-it
M 2-1i rpyrnnax Obul 3HaYMTEJbHO BhILIE, YeM B 4-i1, 4TO
OTpaxkaeT HaluyuMe WHTPATEKaTbHOTO BOCHAJICHUS Y
nauueHToB ¢ KUC u PC. JlaHHble, oJy4YeHHbIE HAMMU,
TaKXe COMOCTaBUMBI C Pe3yJIbTaTaMU APYTUX UCCIEN0-
BaHU guarHoctuyeckoit 3HauumocTtu CJIL nmpu KNC
u PC [17, 18]. Takxke 06110 0OHAPYKEHO, UTO YPOBEHD
CJIL 3HauYUTENbHO BBILIE Y MAIMEHTOB |- TpyIIIbI,
yeM 2-i1. Bo3M0OXHO, 3TO 00BsICHSIETCS 00J1ee BhIPAXKEH-
HbIMUA BOCHAJIUTENbHBIMU W3MEHEHUSIMU B Cllydae
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npenmecTtBylomeit TpaHncdopmanym B PC. B ripencras-
JICHHOM WCCIICAOBAaHNU MBI TaKXKe CPaBHUIN YPOBEHB
cunresa CJII y mammentoB ¢ KMC 1 y maumeHTOB ¢
Pa3IMYHBIMA ~ BOCHAJIMTCIBHBEIMA  3a00JICBAaHUSIMU
IIHC, xotopbie B ocHoBHOM 0611 OKII-T107105KUTETH-
aeiMu. Konnenrpammuss CJIL mpu BocmanmTeIbHBIX
3a00JIeBaHUSIX 3HAYNTEJIFHO BapbHPOBaia, OMHAKO 3Ha-
YUMOI pa3HUIbl ¢ 1-i TPYIIOi MOIydYeHO He ObLIO.
DTO COOTBETCTBYET JAHHBIM APYTUX UCCICAOBAHMIA, XO-
TS B HEKOTOPBIX M3 HUX KoHLeHTpauus k-CJIL mpu PC
0OKazaJiach BHIIIE TIPX BUPYCHBIX U 0AKTEPUATbHBIX MH-
dexmugax HHC [17]. Hamu Takke moKa3aHO, YTO KOH-
nentpanus kir-CJIL y OKIT-momoXnTe TbHbIX HallieH-
TOB B 1-i1 TpyIIme oka3angach 3HAYUTEILHO BEIIIE, YeM Y
OKII-I1010XNTeIPHBIX TALIMEHTOB BO 2-11 TpyIIIE.

B manHOM uccirenoBaHny KoHueHTparm Ai-CJILL
B 1-11 TpymIie He TIPEBHIIIAIN ITOKA3aTeIN BO 2-1 TPYII-
IIe, 9TO OTpaxaeT cBolicTBeHHYIO m1sT PC TeHmeHIIMIO K
WHTpaTeKaIbHOMY CUHTe3Y IpeuMyiectBeHHO k-CJILI.
CJIL moryT Takke OBITh He3aBUcMMBIM oT OKIT mmoka-
3aTeJIeM YPOBHS MHTPATeKaJIbHOM BOCITATUTEILHOM aK-
TUBHOCTHU 3a0osieBaHusi. Hamu obHapyxeHa CTaTUCTH-
YyecKM 3HaunmMasl pasHuna KoHueHTpauun ki-CJIL u
Mi-CJIL, mexnmy 1-#1 m 2-if rpynmamu y OKII-
OTPUIIATEILHBIX MTAIIMEHTOB. BO3MOXHO, 3TOT (haKT OT-
paxaeT cTaguifHOCTb pa3BuTus PC, Korma y maineHToB
¢ KN C onuroxkiioHanbHBIN cuHTe3 Ig eme He oOHapy-
KWBAeTCsI, HO TPHUCYTCTBYEeT 3HAUMTCILHOE WHTpATE-
KaJbHOe BocmajeHne. OOHapy:XeHHBI (hDeHOMEH Tpe-
OyeT JaJIbHEUIINX UCCEeAOBAaHUMA.

Anaym3 ROC-kpuBoii nmokasareneit cmHte3a CJILI
IIPOIEMOHCTPUPOBAJI, YTO HanboJiee BHICOKOI OMAarHo-
cTrYecKoii MHMopMaTUBHOCTRIO obnanmaroT ki-CJLL n
Q-k, 9TO TaKzKe COMTOCTABMMO C TAaHHBIMU APYTUX HCCIIC-
nmoBanuit [11]. YyscrButenpHocTh kia-CJILI okaszanack
corocTaBuMa ¢ dyBcTBUTEIbHOCTRIO OKII. Mcmoib3o-
BaHUE MHAECKCOB I-k, I-A, yauThIBafOImx ypoBeHb IIPO-
Hunaemoctu I'DB, oniennBaeMoro ¢ momouisio Q, -, He
IIPUBEJIO K YBEIMUCHUIO UYBCTBUTCIIFHOCTH ITIOKAa3aTe-
seir. Hy>XXHO OTMeTHTB, YTO HEKOTOPHIMU aBTOpPaMU OT-
MEUCHO 3HAYMTEJIbHOE VIIYYIICHNE IUAaTHOCTUICCKIX
mokazareneit CJILL rmpu ydeTe ypoBHSI IPOHUIIAEMOCTH
I'Db [17]. Kpome 3TOTO, HAMM MOKAa3aHO, YTO B TPYIIITE
ncnonb3oBaaue ki-CJIL B KauecTBe DOMOTHUTEIHLHOTO
Mapkepa Mo3BojisieT Ha 50% YMEHBIINTh KOJUYECTBO
JIOXKHOOTPHUIIATEIBHBIX Pe3yIbTaToB aHamm3a Ha OKII.

B xone ucciaenoBaHusi HaMu ObLIO TTOKa3aHO, YTO
kn-CJ1I n Q-Kk obnamaioT TOCTaTOYHO BBICOKON YyB-
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KAMHUWKA, AMATHOCTUKA

Tabanua 3. ROC-aHaAn3 noka3sateaeit koHueHTpaunii CALL

INoka3zarenn YyBCTBUTEIBHOCTD, % Crietuduatocts, % MK OIl PedepeHTHBIC 3HaYCHUE
kn-CJIL, Mxr/ma 88,4 90,9 0,9374 9,718 >0,103
Q-k 88,1 88,9 0,9441 7,929 >0,00875
At-CJILL Mxr/mut 42,7 90,9 0,7327 4,699 >0,127
Q-A 45,2 91,7 0,7100 5,429 >0,0125
I-k 40,0 92,3 0,7677 5,200 >0,0032
I-A 4,0 92,3 0,5677 0,520 >0,00029

™
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Puc. 2. CpaBrenue koHueHTpaunii ka-CALL m AA-CALL y nauneHToB 1-i u 2-i rpynn ¢ pasubim OKIl-cratycom.

100

YyBcTBUTENBHOCTL, %
o
o

i L -- Qk 1K: 0.9441

’ — Kn-Cn  [177K: 0.9374

P < QL MIK:0.7100

< il < NnCAL  MMK:0.7327

& : — Ik MK: 0.7677

=Y 1K: 0.5677
; 5‘0 1I;MZI

CneuwnduryHocTk, %

Puc. 3. Anaans ROC-kpuBoii noka3arteaeit cuntesa CALL B 1-# n 4-i rpynnax.

CTBUTEJIbHOCTBIO U CIIEU(UIHOCTBIO M1 AuarHocT- st OKII-HeraTUBHBIX MALIUEHTOB, a TAKXe NAET BO3-
ku KUC, ucnons3oBanue CJIL kak y1abopaTOpHOTO MOXKHOCTh KOCBEHHO OlLIEHUTH puck mepexonma KUC B
MapKepa MOXeT MOBbIIIAaTh TOUHOCTh fMarHoctuku PC  JIPC B TedeHMe nocaeayIonux 2 JeT.

64 XKYPHAA HEBPOAOTWN U MCUXUATPKN, 2, 2017, Bbin. 2



PabGota BhIMoJIHEHAa Ha cpencTBa rpaHta Poccuii-

ckoro Hayunoro ®@oHzaa, HoMmep 3asaBku 16-15-10203.

AUTEPATYPA

1.

Boiiko A.H., ®asoposa 0.0., Kynakosa O.T., I'yceB E.WN. Dnunemuosno-
TUsI M 3TUOJIOTHSI PaCcCesTHHOTO ckiepo3a. B KH.: Paccesinnbiii ckaepos. Tlon
pen. I'ycea E.U., 3apanuiunna U.A., boiiko A.H. M. 2004.

Polman C, Reingold S, Banwell B, Clanet M, Cohen J, Filippi M,
Fujihara K, Havrdova E, Hutchinson M, Kappos L, Lublin F, Montalban X,
O’Connor P, Sandberg-Wollheim M, Thompson A, Waubant E,
Weinshenker B, Wolinsky J. Diagnostic criteria for multiple sclerosis: 2010
Revisions to the McDonald criteria. Annals of Neurology. 2011;69(2):292-
302.

doi: 10.1002/ana.22366

Vasconcelos C, Aurengdo J, Thuler L, Camargo S, Alvarenga M,
Alvarenga R. Prognostic factors associated with long-term disability and
secondary progression in patients with Multiple Sclerosis. Multiple Sclerosis
and Related Disorders. 2016;8:27-34.

doi: 10.1016/j.msard.2016.03.011

Tintoré M, Rovira A, Brieva L, Grivé E, Jardi R, Borras C, Montalban X.
Isolated demyelinating syndromes: comparison of CSF oligoclonal bands
and different MR imaging criteria to predict conversion to CDMS. Multiple
Sclerosis. 2001;7(6):359-363.

doi: 10.1177/135245850100700603

Edan G, Kappos L, Montalban X, Polman C, Freedman M, Hartung H,
Miller D, Barkhof F, Herrmann J, Lanius V, Stemper B, Pohl C,
Sandbrink R, Pleimes D. Long-term impact of interferon beta-1b in
patients with CIS: 8-year follow-up of BENEFIT. Journal of Neurology,
Neurosurgery & Psychiatry. 2014;85(11):1183-1189.

doi: 10.1136/jnnp-2013-306222

Jlanuu C.B., EBmomenko E.I1. JlaGopaTopHble METOObI OTUATHOCTUKHU
PACCEsTHHOTO CKJIepo3a M IPYTMX HEBPOJIOTMYECKUX 3a0oeBaHuMil. M.:
Cnpasounuk 3asedyoueeo KJJI.2011; 1: 22.

MaxkiakoB I'.C., Jlanun C.B., EBnomenko E.I1. CoBpemeHHbIe Tpen-
CTaBJIeHUs] 06 MHTPATEKATbHOM I'YMOPaTbHOM UMMYHHOM OTBETE M AMA-
THOCTUYECKOE 3HAYEHHE BBISIBJICHUSI OJMTOKIOHATBHBIX MMMYHOITIOO0Y-
JIMHOB TIPH PACCESTHHOM CKJIepo3e. JKypHan Heepoaoeuu u NCUXUampuu um.
C.C. Kopcaxoea (Pacceannbiii ckaepos). 2016;116(2-2):14-20.

doi: 10.17116/jnevro20161162214-20

Villar L, Casanova B, Ouamara N, Comabella M, Jalili F, Leppert D, de
Andrés C, lIzquierdo G, Arroyo R, Avsar T, Lapin S, Johnson T,
Montalban X, Fernandez O, Alvarez-Lafuente R, Masterman D, Garcia-
Sanchez M, Coret F, Siva A, Evdoshenko E, Alvarez-Cermefio J, Bar-
Or A. Immunoglobulin M oligoclonal bands: Biomarker of targetable
inflammation in primary progressive multiple sclerosis. Annals of Neurology,
2014;76(2):231-240.

doi: 10.1002/ana.24190

Dobson R, Ramagopalan S, Davis A, Giovannoni G. Cerebrospinal fluid
oligoclonal bands in multiple sclerosis and clinically isolated syndromes: a
meta-analysis of prevalence, prognosis and effect of latitude. J Neurol
Neurosurg Psychiatry. 2013;84:909-914.

doi: 10.1136/jnnp-2012-304695

Kuhle J, Disanto G, Dobson R, Adiutori R, Bianchi L, Topping J,
Bestwick J, Meier U, Marta M, Costa G, Runia T, Evdoshenko E,

XKYPHAA HEBPOAOTMN U TICMXUATPUMN, 2, 2017; Bbin. 2

ABTOPBI 3a9BJISIOT 00 OTCYTCTBUM KOH()JIMKTA MHTE-

pecos.

11.

Lazareva N, Thouvenot E, laffaldano P, Direnzo V, Khademi M, Piehl F,
Comabella M, Sombekke M, Killestein J, Hegen H, Rauch S, D’Alfonso S,
Alvarez-Cermeno J, Kleinova P, Horakova D, Roesler R, Lauda F,
Llufriu S, Avsar T, Uygunoglu U, Altintas A, Saip S, Menge T, Rajda C,
Bergamaschi R, Moll N, Khalil M, Marignier R, Dujmovic I, Larsson H,
Malmestrom C, Scarpini E, Fenoglio C, Wergeland S, Laroni A,
Annibali V, Romano S, Martinez A, Carra A, Salvetti M, Uccelli A,
Torkildsen O, Myhr K, Galimberti D, Rejdak K, Lycke J, Frederiksen J,
Drulovic J, Confavreux C, Brassat D, Enzinger C, Fuchs S, Bosca I,
Pelletier J, Picard C, Colombo E, Franciotta D, Derfuss T, Lindberg R,
Yaldizli O, Vecsei L, Kieseier B, Hartung H, Villoslada P, Siva A, Saiz A,
Tumani H, Havrdova E, Villar L, Leone M, Barizzone N, Deisenhammer F,
Teunissen C, Montalban X, Tintore M, Olsson T, Trojano M, Lehmann S,
Castelnovo G, Lapin S, Hintzen R, Kappos L, Furlan R, Martinelli V,
Comi G, Ramagopalan S, Giovannoni G. Conversion from clinically
isolated syndrome to multiple sclerosis: A large multicentre study. Multiple
Sclerosis Journal. 2015;21(8):1013-1024.

doi: 10.1177/1352458514568827

Hassan-Smith G, Durant L, Tsentemeidou A, Assi LK, Faint JM, Kalra S,
et al. High sensitivity and specificity of elevated cerebrospinal fluid kappa
free light chains in suspected multiple sclerosis. Journal of Neuroimmunology.
2014;276:175-179.

doi: 10.1016/j.jneuroim.2014.08.003

Haszapos B./., Jlanun C.B., Cypkosa E.A., Enomenko E.I1., Makia-
koB I'.C., ToronsiH A.A. InarHoctnyeckast ”HGpOpMaTUBHOCTD TOKa3aTe-
JIeil MHTpaTeKaJIbHOrO CMHTE3a CBOOOIHBIX JIETKMX Liereil MIMMYHOIII00Y-
JIMHOB TIPU  PAcCessHHOM  cKiepo3e. Meduyunckas —UMMYHOAORUS.
2015;17(3):235-244.

Toronan H.A., T'otoBunkoB A.A., Jlanuu C.B., Makcumosn U.B., Konza-
eBa A.1O., INpaxosa JI.H., UnbBec A.T'., Ckopomerr A.I1., TotonsaxH A.A.,
Ckopomertl A.A. UHTpaTeKalIbHbII CHHTE3 UMMYHOTJIOOYJIMHOB B IMarHO-
ctuke 1 auddepeHINaTbHON TMarHOCTUKE PACCESTHHOTO CKIlepo3a. XKyp-
Han nesponoeuu u ncuxuampuu um. C.C. Kopcaxosa. 2012;112:9(2):73-86.

Nakano T, Matsui M, Inoue I, Awata T, Katayama S, Murakoshi T. Free
immunoglobulin light chain: Its biology and implications in diseases.
Clinica Chimica Acta. 2011;412(11-12):843-849.

doi: 10.1016/j.cca.2011.03.007

Andersson M, Alvarez-Cermeno J, Bernardi G, et al. Cerebrospinal fluid in
the diagnosis of multiple sclerosis. A consensus report. J Neurol Neurosurg
Psychiatr. 1994;57:897-902.

Freedman MS, Thompson EJ, Deisenhammer F, Giovannoni G et al. Rec-
ommended Standard of Cerebrospinal Fluid Analysis in the Diagnosis of
Multiple Sclerosis. Arch Neurol. 2005;62:865-870.

Senel M, Tumani H, Lauda F, Presslauer S, Mojib-Yezdani R, Otto M et al.
Cerebrospinal Fluid Immunoglobulin Kappa Light Chain in Clinically Iso-
lated Syndrome and Multiple Sclerosis. PLoS ONE. 2014;9(4):88680.

doi: 10.1371/journal.pone.0088680

Presslauer S, Milosavljevic D, Huebl W, Parigger S, Schneider-Koch G,
Bruecke T. Kappa Free Light Chains: Diagnostic and Prognostic Relevance
in MS and CIS. PLoS ONE. 2014;9(2):89945.

doi: 10.1371/journal.pone.0089945

65



