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Llepebpocnunanvhas scudxocmo (L[C2K), komopas omvieaem 6cio 4eHMpPAAbHYIO HEPBHYIO CUCIEMY U HACMO HAX00UMCsL 8 NPIMOM KOHMAK-
me ¢ y4acmiom no8pescOeHuUst, MONCEM CAYICUMb YEHHbIM UCMOYHUKOM OUOMAPKePOs8 pasautHbiX COCMOSHUL HepB8HOU cucmembl. B mo dce
epems uzgecmuo, umo mukpoPHK — manvie nexodupyrowue PHK, yuacmeyioujue 6 npoyecce nOCmmpanckpunyuoHHoU peeyasiyuy SKcnpec-
cuu benok-Kooupyrouwux eenog, — npucymemeyiom e L[CXK u moeym paccmampusamocs 6 kauecmee nomeHyuaIbHuix mapkepos. B nacmos-
wee gpems @ aumepamype onyoaUK08aHO HECKOAbKO UCCAe008AHULL, NOCAUCHHBIX OyeHKe paznuyull konyenmpayuu mukpoPHK ¢ I[CK
boabHbIX paccesHibim ckaepo3om (PC) u nayuenmoe ¢ dpyeumu nesponoeuueckumu 3aboresanusmu (AH3), a makoice 603mM0oNcHOCU UCNONb-
306anus mukpoPHK 6 kauecmee npoenocmuueckux mapkepoe 04s 0UeHKU 8eposIMHOCMU Nepexo0a paduonocudecKu U KAUHUYeCKu U30Aupo-
santwvix cundpomos (PUC u KHUC coomeemcmeento) ¢ PC.

IIposeden ananus yce umerouguxcs pabom no 60NPOCy 603MOICHOCIU UCHOAb308aHUs MukpoPHK das duaenocmuxu PC u npoenoszuposanus
eeo meyenus.

Touck cmameii no meme accoyuayuu auxeoproi mukpoPHK ¢ pazeumuem PC ocywecmensica npu nomouu pecypcos PubMed, Elsevier,
Medline, Google Scholar. /lns ananuza 6biau ucnonv3oeamnsi opueuHatbhovie cmamou. B kaxcdoii cmamoe ombupanucey dannvie o mukpoPHK 6
aukeope nayuenmos ¢ PC, KHC u auy ¢ PUC.

IIpu cpasnenuu codepucanus mukpoPHK 6 1ICK ¢ epynnax PC u JIH3 y nayuenmos ¢ PC evisi61eH0 nogviuenue codepycanus miR-181c,
miR-633, miR-150, miR-328, miR-30a-5p, miR-645, miR-922 u cuuncenue — miR-21, miR-199a-3p, miR-191, miR-365, miR-106a,
miR-146a; miR-219 6 auxeope nayuenmos ¢ PC omcymcmeoesan. Ilpu ananoeuunom cpasnenuu 6 epynnax KHUC u 1H3 y nayuenmos ¢ KHC
ommeueHo nogovluienue Konyenmpavuuu miR-150; npu cpasnenuu mexcdy epynnamu nayuenmog ¢ KHUC, y komopwix énocaedcmesuu pazeun-
ca pemummupyrouuii PC (PPC), u mex, y koeo daumenvroe eépems ocmasancs KUC, noayuernvt caredyrowue pezyromamol: 045 epynnbl
KUC—PPC 6b110 xapakxmepro nosviuerue konyenmpayuu miR-922, miR-181c. Ilpu cpasnenuu 6 epynnax PUC—PC u PUC—PHUC ¢ epyn-
ne PUC—PC (nepexod 3a 5 rem Habaro0enus) ommeuanocs nogwviiueHue cooepycanus miR-144-3p, miR-448, miR-653-3p. Ilpu cpasrenuu
6 epynnax PPC u emopuuno-npoepeccupyroueco PCy nauyuenmoe ¢ PPC ommeueno nosviuterue konyenmpayuu miR-181c, miR-633. Ilpu
cpasnenuu ¢ epynnax PC Gd+ u Gd- epynna PC Gd+ xapaxmepuzosanace 6onee gvicokum cooepicaruem miR-21, miR-146a/b. [lpu cpas-
nenuu epynn PPC u nepsuuno-npoepeccupyioujeeo PC 6 epynne PPC ommeueno noswiuierue yposHs let-7b-5p, a npu cpasnenuu 6 epynnax
PPC 6 cmaduu ob6ocmpenus u PPC 6 pemuccuu ¢ epynne ¢ 000CmpeHusmu 0mme4eHo CHudjiceHue Konuyermpauyuu smoi mukpoPHK, uz ueeo
Obvia clenan 6v1600, umo let-7b-5p moxcem seasmocs sauumusim gaxmopom npu PC. Takace unmepecen paxm, umo mepanesmuueckuii
omeem nayueHmos ¢ Hu3Kum cooepycaruem miR-142-3p ¢ LICK na dumemunghymapam 6vin viiue, uem y nAUUEHMOE ¢ 8blCOKUM YPOGHEM
miR-142-3p.

OnyoauKosauHvie Ha HACMOAWUI MOMEHM OaHHble N0360AAI0M 3aKAoHumsb, ymo mukpoPHK delicmeumenvno moxcem Gvbims nepcnekmue-
HbIM MapKepom 04 duazHocmuku u npoerHosuposanus mevenusi PC. Ho 6 dannoe épems smu uccaedosanusi HAxo0amcest @ 3a4amo4HOM cO-
cmosnuu. Ha mexywuii momenm ons PC He uccaedosan éecv nys muxkpoPHK (miRNome) LIC2K, 6 mom uucae eOuHo8pemeHHo ¢ NOMOULbI0
8bICOKONPOU3800UMENbHBIX MEMO0O08, 8 YACIMHOCMU MeMOO0OM CeK8eHUPOBAHUsl HOB020 NOKONeHUs (next generation sequencing, NGS). Heo6-
xo0umo pacwupenue nyra mukpoPHK, danvheiiwee uccaedosanue ¢ ucnonvsoganuem bosee KpynHoix epynn RAYUeHmoes u OaHHbIX 6oaee Onu-
menbHo20 nepuoda HabaOeHus.

Karouesvie caoea: paccesnnolii ckaepo3; paduonocuvecky u3onupo8aHHblii CUHOPOM,; KAUHUHECKU U30AUPOBAHHbII CUHOPOM, UepeOpOCnUHANb-
Has scudxocmy,; auxeop; mukpoPHK.
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Cerebrospinal fluid (CSF), which bathes the entire central nervous system and is often in direct contact with the site of injury, can serve as a
valuable source of biomarkers for various conditions of the nervous system. At the same time, miRNAs, small noncoding RNAs involved in post-
transcriptional regulation of the expression of protein coding genes, are known to be present in CSF and can be considered as potential mark-
ers. Currently, in the literature several studies have been published on the assessment of differences in the concentration of miRNAs in the CSF
of patients with multiple sclerosis (MS) and patients with other neurological diseases (OND), as well as the possibility of using miRNAs as prog-
nostic markers to assess the likelihood of transition from radiologically and clinically isolated syndromes (RIS and CIS respectively) to MS.
An analysis of the existing works on the possibility of using miRNASs for the diagnosis of MS and the prediction of its course was carried out.
The search for articles on the association of CSF microRNA with the development of MS was carried out using PubMed, Elsevier, Medline,
Google Scholar resources. The original articles were used for the analysis. In each article, data on miRNAs in the CSF of patients with MS, CIS,
and individuals with RIS were selected.

When comparing the content of microRNA in CSF in the MS and OND groups, in patients with MS was found an increase in the content of miR-18Ic,
miR-633, miR-150, miR-328, miR-30a-5p, miR-645, miR-922 and a decrease in miR-21, miR-199a-3p, miR-191, miR-365, miR-106a, miR-
146a; miR-219 was absent in the CSF of patients with MS. In a similar comparison in the CIS and OND groups, patients with CIS showed an
increase in the concentration of miR-150; when compared between groups of patients with CIS who subsequently developed RMS — remitting mul-
tiple sclerosis, and those who had CIS for a long time, the following results were obtained: for the CIS-RMS group, an increase in the concentra-
tion of miR-922, miR- 18 1c was characteristic. When compared in the RIS-MS and RIS-RIS groups, in the RIS-MS group (transition over 5 years
of observation), an increase in the content of miR-144-3p, miR-448, miR-653-3p was noted. When compared in the groups of RMS and second-
ary progressive multiple sclerosis, patients with RMS showed an increase in the concentration of miR-181c, miR-633. When compared in the MS
Gd+ and Gd- groups, the MS Gd+ group was characterized by a higher content of miR-21, miR- 146a/b. When comparing the groups of RMS and
primary progressive multiple sclerosis an increase in the level of let-7b-5p was noted in the RMS group, and when compared in the groups of RMS
in the acute stage and RMS in remission, a decrease in the concentration of this miRNA was noted in the group with exacerbations, from which it
was concluded that let-7b-5p may be a protective factor in MS. Also of interest is the fact that the therapeutic response of patients with low levels of
miR-142-3p in CSF to dimethyl fumarate was higher than in patients with high levels of miR-142-3p.

The data published so far allow us to conclude that miRNA can indeed be a promising marker for diagnosing and predicting the course of MS.
However, these studies are currently in their infancy. At the moment, the entire pool of CSF microRNAs (miRNome) has not been studied for
MS, including simultaneously using high-throughput methods, in particular the next generation sequencing (NGS) method. It is necessary to
expand the microRNA pool, and further study of the subject using larger groups of patients and data from a longer follow-up period.
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Contact: Maxim Sergeevich Kozin; kozinmax1992@gmail.com

For reference: Omarova MA, Kozin MS, Boyko AN. Free circulating miRNA as a potential diagnostic marker in multiple sclerosis (review).
Nevrologiya, neiropsikhiatriya, psikhosomatika = Neurology, Neuropsychiatry, Psychosomatics. 2022;14(Suppl 1):29-33.
DOI: 10.14412/2074-2711-2022-15-29-33

Paccesunbiit ckirepos (PC) — 310 XxpoHMYEeCKOe UMMYHO-
OITOCPEIOBAHHOE BOCHAIUTEIbHOE 3a00JIeBaHUE LIEHTPATbHOM
HepBHOI cucteMsl (LIHC), KoTopoe SBIsieTCsT OMHOM U3 caMbIX
YaCTBIX HEBPOJOTUIECKUX MPUINH WHBATUIN3ALNY CPEIU JTUIT
MOJIOZOTO U cpenHero Bo3pacta [1]. B Hacrosiiiee Bpemst Ha-
OJoaeTcsl TEHISHIMSI K YBEJIMYCHUIO PACIPOCTPAaHEHHOCTH
3a00J1eBaHMs: TakK, B 2016 I. B MUpe GbLIO 3aperucTpUPOBaHO 60-
nee 2 MiH ciryyaeB PC, yro Ha 10% Goabiie, yem B 1990 . [2].

Teuenue PC xapakTepu3yeTcsi BbIpak€HHOM KJIMHUYE-
CKOI TeTepOreHHOCTbIO. B OOJBIIMHCTBE ciyvyaeB y OOJbHBIX
Habmonaetrcs pemuttupytomuii Bapuant PC (PPC), xapakre-
PUBYIOLINICS CMEHOM MeproaoB 000CTpeHUsT U pemuccuu [3].
Opnako y 10—15% naimeHTOB HEIpephIBHOE HapaCcTaHUE HEB-
poJiorMuecKkoro aeduInTa HabIomaeTcsa ¢ caMoro Havyana 00-
JIe3HU — TepBUYHO-TIporpeccupytomuii Bapuant PC (ITITPC)

30

[4]. Be3 cBoeBpemMeHHOI d(PdDEeKTUBHON MEIUKAMEHTO3HON Te-
panuu moutu y 50% nanuenTtoB ¢ PPC B Teuenue 10 jet ot mMa-
Hudecraimu 3a6oneBanus u emie y 30—40% GONBbHBIX B TEUEHUE
nocyienyomux 20 JeT pa3BUBAeTCs BTOPUIHO-TIPOTPECCUPYIO-
wuit Bapuant PC (BITPC), npu KOTOpOM MpPOUCXOAUT HEmpe-
PBIBHOE HapacTaHWe HEBPOJOTUIECKOTO NeUIINTa HE3aBUCUMO
oT obocTpeHuii [5]. Takke HEOOXOAUMO YITOMSIHYTh O PAJAMOJIO-
IMYECKU Y KJIMHUYECKU U30JMpoBaHHBIX cuHapoMax (PUC u
KW C cooTBeTCTBEHHO); 00a COCTOSIHMSI 3a4aCTyIO MPEAIIeCTBY-
ot PC, HO He Bcerna mepexoasat B Hero. [Ipu coBpemMeHHOM
YPOBHE Pa3BUTHSI MEAULIMHBI MPaBUIbHAS OLEHKA COCTOSIHUS
MalKreHTa U CBOEBPEeMEHHOE Haualo JIeYeHUsI IpernaparaMu, U3-
MeHsommumu TedeHue PC (ITMUTPC), mo3BoasioT caep:kKuBaTh
TPOTPECCUpPOBaHNe 3a00JIEBaHUS, YTO TTOMOTAeT OOJTBHBIM Cy-
IIECTBEHHO MTOJIbIIIE BECTU aKTUBHYIO XW3Hb. [IpuHIMTIMATB-
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HOU 3a/1aveil CTAaHOBUTCS TIOMCK HOBBIX MapKepOB ISl TUAarHO-
CTUKU W MIPOTHO3UPOBAHUS TeUEHUsI 3a00JIeBaHMSI.

LepedpocnuHanbHas xuakocts (LICXK), koTopast ombl-
BaeT Bclo LIHC u yacTo HaXonuTCst B IPSIMOM KOHTAKTE € y4acT-
KOM TTOBPEXKIEHHUSI, MOXET CIIY>KUTh LIEHHBIM UCTOUHUKOM OMO-
MapKepoB Pa3IUYHbIX COCTOSSHUM HEPBHOM CHUCTEMbl, a MUK-
poPHK — mansie Hekonupywoimue PHK, yyactByromue B mnpo-
11ecce MOCTTPAHCKPUTIIITMOHHOM PETYNISIIIUN 9KCIIPECCUU OeTOK-
KOIMPYIOIIUX T€HOB, — MOTEHIIMAIBHO MOTYT PaCCMaTPUBATHCS
B Ka4yeCTBE TAKMX MapKePOB. YKe HEOMHOKPATHO IMOKa3aHo, YTO
mMukpoPHK, mpucyrcTytolire B 6M0JOrMuecKux XUAKOCTSIX,
MOTYT OBITH TOJIE3HBI B KauecTBe OMOMapKepoB Mpu OOJIe3HU
Adnblreiimepa, 6osie3nu I[lapkuHcona, onyxossax LIHC. Ins PC
B JIUTEPAType TaKXKe MPEJICTaBICHO HECKOJIbKO padoT, UCCIIELy-
tomux KoHueHtpauuu MukpoPHK B LICXK B cpaBHeHuu ¢ npy-
TMMU BOCTIAJINTEJIbHBIMU U HEBOCITAJIUTEIbHBIMU HEBPOJIOTHYE-
CKMMU 3200JI€BaHMSIMM, a TaKXKe Ha Pa3HbIX 3Tarax pa3BUTHUS
natojoruyeckoro rnpouecca. OcoOblii MHTEpeC MPEACTaBIsSIOT
paboThI, MOCBSIIEHHBIE BO3MOXHOCTU MCIIOJIb30BaHUS MUK-
poPHK B kauecrBe mapkepos nepexoga PUC u KUC B kinHu-
yecku noctoBepHbiit PC.

Llenbto mTaHHOTO 0030pa CTaT AaHAIN3 YK€ UMEIOIITUXCS pa-
0OT IO BOMPOCY BO3MOXHOCTHU MCTob3oBaHUsI MUKpOoPHK st
nuarHocTuky PC U MpOorHO3MpoOBaHMS €T0 TCUCHMS.

[Touck crareil Mo TeMe accolMaluy JTUKBOPHOW MUK-
poPHK c pazsutuem PC ocyuiecTBIsIcs TIpU MOMOIIU pecyp-
coB PubMed, Elsevier, Medline, Google Scholar. ITouck B naH-
HBIX 0a3ax OCYLIECTBJISUICS C MCIIOJb30BAaHUEM CIEAYIOLIUX
KJTIOYEBBIX CJIOB U KOMOMHAIMIA: pacCesiHHbIN CKJIEPO3 U LIUP-
kynupylomue MukpoPHK; uccnenosanue mukpoPHK nukso-
pa. [Ins aHanu3a ObUIM MCIOJIb30BaHbl OPUTHHAIBHBIE CTAThU,
13 O0LIEro YMciia HaliIEcHHBIX CTaTel OB UCKIIIOYEHBI 0030P-
HbIe M HEAHTJIOSI3bIYHBIE CTAaThbU. B KaxXmoii cTaThe OTOMpaINCh
JIaHHBIE MO Toay4eHHbIM MUKpoPHK B 1ukBOpe mamumeHToB ¢
PC, KUC u nuu ¢ PUC.

B HacTosiiiee Bpemst OIyOJIMKOBAHO NECSTh OPUTUHATb-
HBIX PabOT, MOCBSLIEHHBIX UCCEI0BAHUIO UBMEHEHU I KOHLIEH-
Tpauuu cBoboaHoil uupkyrupywouieit mukpoPHK B L[CXK
6osnbHBIX PC, KUC 1 nuu ¢ PUC. Bee aTu nccienoBaHust MOX-
HO pa3le/uTh Ha TPU KaTeropuu: 1) ucclienoBaHusl, B KOTOPBIX
MPOBOAUTCS CPaBHEHUE KOHIEHTPALMU HECKOJbKHUX MMK-
poPHK B LICXK 60nbHBIX PC 1 malimeHTOB ¢ APYrMMU HEBPOJIO-
rudyeckumu 3adoneBanusiMu (JIH3); 2) paGoThbl, B KOTOPBIX MU-
kpoPHK paccmarpuBaercs B KauecTBe MPOTHOCTUYECKOTO Map-
kepa st nepexoga PUC B PC, KUC B PC 1 oxxumaemoro otse-
Ta Ha JiedeHue nuMmetuadymapaTom (IMD); 3) uccienmoBaHus,
B KOTOPHIX cpaBHUBaJIach KoHIeHTpaunst MUKpoPHK B LIC K y
6opHBIX PC ¢ pa3HBIMU BapyaHTaM¥ KJIMHUIECKOTO TeUSHUS.

B Tabnuiie cyMMUpOBaHBI pe3yJabTaThl ITUX UCCIIeI0BaHU.

A. Haghikia u coasrt. [6] B pa6ore 2020 r. cpaBHMBaIKl
conepxkanue 380 wMukpoPHK B cocraBe miRNome
microRNA Profilers QuantiMir Human PCR array mexny
L CX 6onbhbix PC u LHCXK rpyniibl maliMeHTOB, CTpagaloLInX
ot 19 JIH3. bbuin nmoka3aHbl CTaTUCTUUECKU 3HAUYMMBIE pa3-
JMYMS B KOHIIeHTpauuu 11t miR-922, miR-181c¢ u miR-633
mexny LHCXK 6onbHbix PC u rpynmer 6oapHbIX JIH3. Takxke
OblIa MoKa3aHa pa3HMIla B KOHIIeHTpaluu miR-181c¢ m miR-
633 npu PPC u BITPC.

B pa6ote P. Bergman u coaBr. [7] nipu cpaBHEHUU KOH-
ueHtpauu MukpoPHK Mexy coBOKymHOI Ipymnmnoii, BKJItoya-
tomieit 6onbHbIX PC 1 ¢ KUC, npoTuB rpymnisl, BKJIOYAOIIEH
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oonbHBIX ¢ JIH3 (BocnajuTeIbHBIMU M HEBOCTAJIUTEIbHBIMU),
ObLI0 MoKa3zaHo, yTo 11 60bHBIX PC u ¢ KM C xapakrepHa no-
BbllLIEeHHAs1 KOHLIeHTpalust miR-150 B LICK.

E. Quintana u coast. [8] B cBoeM MCClIeNOBAaHUU BOCIIPO-
u3Beau ToBbllieHue coxepxkaHuss miR-150 B LICXK GonbHBIX
PC. Hapsiny ¢ miR-150 B aT0li paboTe BbISIBIEHO YBeJIUUYECHUE
KoHueHTpauuu miR-328, miR-30a-5p u miR-645, a takxe cHu-
xkeHre miR-21, miR-199a-3p, miR-191, miR-365, miR-106a u
miR-146a.

B pa6ore S. Kramer u coaBT. [9] mpoBeneHa mombITKa Ba-
mupauny pesynsraTtoB A. Haghikia u coasrt. [6]. Konuenrpa-
uuu miR-181c, miR-633 u miR-922 GbiIu npoaHaIn3upoBa-
Hbl B TukBope 218 mauuentoB ¢ PC u 211 nmauuentos ¢ JIH3.
[MonTeepxaeHo moBbIIeHUE KOHIIeHTpauu miR-181c u miR-
633 B LICXK mamuentoB ¢ PC. Mcrnonab3oBaHue 3TUX MUK-
poPHK mist moctpoeHust kinaccugukatopa Aaao YyBCTBUTEIb-
HOCTb 62% u cnenuduaHocTh 89% st nuddepeHIIMPOBKU
PC or IH3, 1. e. miR-181¢c u miR-633, moay4yeHHbIe U3 JTUK-
BOpa, MO3BOJISIIOT OTJIMYATh MauueHToB ¢ PC OoT manueHToB ¢
JH3. Pesynbratel A. Haghikia u coaBt. B oTHOmeHuu miR-922
BOCITPOM3BECTH HE YAAIOCh.

B uccnenoanuu 1.B. Bruinsma u coast. [10] onpenensau
conepxanue miR-219 8 HCXK 6ompabIx PC 1 1111 KOHTPOTBHOM
rpymiibl; miR-219 6buta BEIOpaHa TS UCCIIEIOBaHUS B CBSI3U C
TeM, UTO OHa SIBJIIeTCsl (DAaKTOPOM, HEOOXOIUMBIM JJist A de-
PEHIIMPOBKU KJIETOK-TIPENIIECTBEHHUKOB B 3pejible MUETNHOO-
pasymoniye KjieTku (¢pakrtop peMueanHu3anumn). B padore noka-
3aHo oTcyTcTBUEe 3Toi MUKpoPHK Ha netekTupyeMom ypoBHe B
L CXK nauumentos ¢ PC.

J. Ahlbrecht u coaBr. [11] uccinenoBanu cBa3b MexXay miR-
181c, miR-633 u miR-922 u nepexonom KMC B PPC. ABTOphI
cpaBHMIM KoHIeHTparuu 3tux MukpoPHK B LICXK u chiBopoT-
ke kpoBu y rmanreHToB ¢ KM C ¢ nepexomom B PPC (KM C—PPC)
u 6e3 nepexona B PPC (KM C—KWC) B teuenue 1 roga. 1o pe-
3yJbTaTaM uccienoBanus, y 30 u3 58 mauuenToB passuiics PPC.
Konmnenrparun miR-922 8 LICXK, miR-922 B cwiBopoTke u
miR-181c B LCX ObutM 3HAYUTENLHO BBIIIE B TpYIIIe
KN C—-PPC no cpaBaenuto ¢ rpynnoit KUC—KUC.

B uccnenosanuu 2020 . M. Munoz-San Martin u coaBT.
[12] ouenuBanu copepxkanue 216 MukpoPHK y 15 manmeHToB ¢
PUC ¢ uenplo nporHo3upoBaHus nepexona mnocienaHero B PC
yepes 5 JieT HaOMoAeHUsT U OOHAPYXKUIM crieMMUIECKUit po-
unb geperynsauuu uupkyaupytomux MukpoPHK. KonnieHrpa-
uuu B LICK miR-144-3p, miR-448 1 miR-653-3p Obutn HUXe y
MalKeHTOB, Y KOTOPBIX 3a 5 eT HabmoneHus pa3suics PC.

E De Vito u coaBrt. [13] mpoBeny aHaIU3 KOHIICHTPALUN
miR-142-3p B LICK 151 maunenTa ¢ PC u oOHapyXuiu moJio-
KUTEJTbHYIO KOppessiuio Mexmny ypoBHsaMu miR-142-3p B
L CXK v KIMHUYeCKUM TporpeccupoBaHueM 3aboieBaHus. Tak-
Xe OBLIO TIOKa3aHo, YTOo TeparneBTHIecKuit oTBeT Ha JJMD y ma-
LIMEHTOB C «HU3KUM ypoBHeM miR-142-3p» ObL1 BhIlIE, YEM Y
MalKEeHTOB C «BBICOKUM ypoBHeM miR-142-3p». ABTOpPHI caena-
JIM BbIBOA, 4TO MiR-142-3p siBisieTcss MOTEHIMAJbHBIM Hera-
TUBHBIM nporHocTuyeckum mapkepom LICXK npu PC u moxeT
BIUATH Ha 3 heKTuBHOCTH Tepanuu JIMD.

M. Munoz-San Martin u coast. [14] B 2019 ©. npeanpu-
HsIM TONBITKY uccienoBath MUKpoPHK B LIC2K GonbHBIX
PC B kauecTBe Mapkepa akTUBHOCTH 3abosieBaHus. [lpu
CpaBHEHMU KOHIIEHTpauuii B TukBope 28 MmukpoPHK Mexmy
rpynmnamu 601pHBIX PC ¢ ouaraMu, HaKariMBaoIMMU KOHT-
pacTHOE BEIIeCTBO, M MAllMEHTOB 0e3 HAKOIUJIEHWSI B odyarax
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Pesyavmamol onyb6aukosantvix 6 Hacmosujee epemsa uccaedosanuti mukpoPHK ¢ 1[C2K nayuenmos ¢ PC

Results of currently published studies about miRNA in the CSF of MS patients

Ipynna cpaBHenus IToyyenHbie pe3yIsTaThl

CpasHenne konnenTpamuu MukpoPHK mexny namuentamu ¢ PC u JIH3

Hcrounuk Hccnenosannbie
TPYNIbI NAIEHTOB

A. Haghikia u coaBr. (2012) [6] PC

P. Bergman u coast. (2016) [7] PC
KHC

E. Quintana u coasr. (2017) [8] PC

S. Kramer u coasr. (2019) [9] PC

1.B. Bruinsma u coast. (2020) [10] PC

JTH3 miR-922 ¢
miR-181¢ ¢
miR-633 1

JH3 miR-150 1
JH3 miR-150 1

JIH3 miR-150 {
miR-328 1
miR-30a-5p 1
miR-645 1
miR-21 |
miR-199a-3p |
miR-191 |
miR-365 |
miR-106a |
miR-146a |

JOH3 miR-181c 1
miR-633 1
[oBbImeHNe KOHIIEHTpauu miR-922 y
60sbpHBIX PC, moTy4eHHOE B UCCIea0BaHuH [6],
He OBUTO MOATBEPKICHO

JOH3 OtcyrcrBre miR-219 B LICXK y manueHTOB
@ IHC

Hccnenosanue konnentpanuu MukpoPHK B IIC2K B KauecTBe NPOrHOCTHYECKOTO MapKepa

J. Ahlbrecht u coasr. (2016) [11] KUC—PPC

M. Munoz-San Martin u coast. (2020) [12] PUC—-PC

E De Vito u coabr. (2022) [13]
BapHaHThI

PC mporpeccupyiorme

KNC—-KHUC miR-922
miR-181c 1
PUC—-PUC miR-144-3p 1
miR-448 1
miR-653-3p 1
PC TMoBbimenue conepxanust miR-142-3p

B LICK maiueHToB ¢ Mporpeccupyoinmmm
BapuaHTtamu PC; TepaneBTHYeCcKuil OTBET
MalKeHTOB C «<HU3KUM ypoBHeM miR-142-3p»
Ha JIM® ObLI BbIIIE, YeM Y MAIMEHTOB

C «BBICOKMM YpoBHeM miR-142-3p»

Cpasnenue koHunentpamuu MukpoPHK B IICK y 60osbHbIX PC ¢ pa3HpIMM BAPUAHTAMM KJIMHMYECKOTO TeYeHUs

A. Haghikia u coasr. (2012) [6] PPC
M. Munoz-San Martin u coasrt. (2019) [14] PC Gd+
G. Mandolesi u coasr. (2021) [15] PPC
PPC oGocrpenune

BITPC miR-181c 1
miR-633 1
PC Gd- miR-21 1
miR-146a/b 1
TI1PC let-7b-5p 1
PPC pemuccus let-7b-5p |,

Ilpumenanus. | — nowwiieHue coaepxxanus naHHoi MukpoPHK B LIC2K mcciaenoBaHHOM TpyMIbl MALIMEHTOB 110 OTHOIIEHUIO K IPYIINe CPaBHEHUSI;
| — cHmxenue conepxkanust nanHout MuKpoPHK B LICK rccienoBaHHO# rpymIibl MAITMEHTOB 110 OTHOIIEHUIO K rpyrie cpaBHenus. PC Gd+ — ma-
uueHThl ¢ PC ¢ KoHTpacT-no3utuBHbIMU ouyaraMu Ha MPT, PC Gd- — nauueHTts ¢ PC ¢ KoHTpacT-HeraTuBHbIMU oyaraMu Ha MPT.

KOHTPACTHOTO BelllecTBa 0OHAPYXeHO, UTO [JIs MePBBIX Xapa-
KTEpHO CTaOMJIIbHOE TOBBIIICHUE KOHILEeHTpamuii miR-21 u
miR-146a/b.

G. Mandolesi u coabT. [15] cpaBHMBaJIM YpOBEHb MHUK-
poPHK let-7b-5p B nukBope mamuenToB ¢ PC: cpaBHUBaIuCH
rpynnsl nauueHtoB ¢ PPC u IMITPC, a Takxe maureHToB B cTa-
M1 00OCTPEHUS U C peMuccueit. YposeHs let-7b-5p B LICK ObL1
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3HaYMTEIbHO HIKe y namueHToB ¢ [TTTPC no cpaBHeHUIO ¢ Ma-
ureHTamu ¢ PPC, a takke B ¢azy obocrpeHus nmpu PPC, B cpas-
HeHuu ¢ pemuccueit. [Ipeamnonaraior, 4to let-7b-5p sBnsieTcs 3a-
muTHBIM (pakTopoM 1ipu PC — Kak mipu HeiipoBOCTIaIeHUH, TaK
U C TOYKM 3peHUsI HelipoieTeHepaliuy U MHBAJIMAN3aIiN.

Kak BUIHO 13 MpUBEICHHBIX TaHHBIX, B TTOCJIEIHUE TOIBI
yaensieTcs: 6osibliioe BHUMaHue uneHtudukaiuu MmukpoPHK B
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OMOJIOTMYECKUX XXKUIKOCTSIX JJISI TMaTHOCTUKHU U IPOTHO3UPOBaA-
Hus PC, Ho uccienoBaHus B JaHHOM HampaBJIeHUH BCe ellle Ha-
XOJISITCSL B 3a4aTOYHOM COCTOSIHUU.

[IpakTyecku Bce TPUBEAEHHbIC UCCACAOBAHUS BbI-
MOJIHEHBI C UCITOJIb30BAHUEM OTHOTO U TOTO Xe Habopa METO-
noB. Ha mepBoMm artare aBTOpbl Ha OrpaHUYEHHON BBIOOpPKE
nckanu MukpoPHK ¢ usmeHenHoit konueHTpanuein B LICXK
MpU MOMOIIM «YUTIOB HU3KOU MJIOTHOCTU», HA BTOPOM 3TaIlle
Ha pacIIMPeHHOM BHIOOPKE MPOBOIMIACH BaTUAALIUS PE3YIIb-
TaToB MeTomamu kohudectBeHHou [TLIP. Takum oOpazowm,
pa3zHoobpa3ue ucciaenoBaHHbix MUKpoPHK Becbma orpanu-
yeHHo. Ha Texymuii momeHt mist PC He omyGiMKoBaHO HU
OJIHOH paboThl, B KOTOpoil Bech mys MukpoPHK (miRNome)
B LICXK uccnenoBajcsi eIMHOBPEMEHHO C TTOMOIIbIO BEICOKO-
MPOU3BOJUTEbHBIX METOJOB, B YACTHOCTU METOJOM CEKBE-

0b30Pbl

HUPOBaHMS HOBOTO IMOKOJIEHUS (next generation sequencing,
NGS).

CyMMUpysl TaHHBIC ONMYOJMKOBAHHBIX pabOT, MbI MMEEM
OCHOBaHUS TIPEOINOJIOXNUTh, 4To MHUKpoPHK neiicTBuTeIbHO
MOXET OBbITb MEPCIEKTUBHBIM MapKepoM ISl NTMAarHOCTUKU U
nporHo3upoBaHusi TedyeHuss PC. HecomMHeHHO, HeOOXOAMMbI
paciupeHue mysia ucciaenoBaHHbIX MUKpOPHK, manbHeiimas
MPOBEPKa YK€ NMEIOIIMXCS B IUTEpaType JaHHBIX, POBEACHNE
HCCIIeIOBaHUI C MCIOJb30BaHNEM 00JIee KPYITHBIX TPYIII Maly-
€HTOB 1 JJaHHBIX 00JIee UTMTEIBbHOTO Ieproaa HabIoaeHNS.

OTneTbHBIM HaIpaBJIeHUEM UCCIICIOBAHMI TOJDKHO CTaTh
BBISICHCHUE OMOJIOTMUECKOM (DyHKLIMM HaOII0OZaeMbIX U3MEHE-
Huii. Heooxonumo nposeneHne 0MonH(OopMaTuueckoro aHajamsa
ceTeil MOJICKYJISIPHBIX B3aMMOJICHCTBUI, B KOTOPHIC BOBJICYCHBI
0eJIKOBBIE TTPOAYKTHI FeHOB-MUILIeHel HakineHHbIX MUKpOPHK.
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