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IMouck GuosornyecKrux MapKkepoB HelipoliereHepaTUBHBIX 3a001eBaHMIi, a UMEHHO 00Jie3Hel AJblreiimMe-
pa u [TapkuHCOHa, SIBJIsIeTCS aKTyaJlbHOI MpooGieMoit st yHIaMeHTaJIbHOM OMOJIOTMU U COBPEMEHHOM
MeauuuHbl. Llenbio naHHoro 0630pa ObLIO MpeACTaBIeHNE HEKOTOPBIX HOBBIX Pe3yJIbTaTOB IO OMOMapKe-
paM 3TUX HeliponereHepaTUBHBIX 3a00JieBaHNI, B OCHOBHOM B OMOJIOTMYECKMX KMIKOCTSIX, TAKMX KaK
1Uia3Ma ¥ CIMHHOMO3roBast XXKunKocTb. HoBbiMu OMoMapkepamu 601e3HU AJIbLITeiiMepa SIBJISIIOTCSI aMUIO-
un-f u pochoprIpoBaHHEI Tay B TUIa3Me KPOBH, a Takke [19T (ITo3UTpOHHO-3MHUCCHOHHAS TOMOTpa-
¢bus1); OHM UMEIOT OOJIbIIINE ITEPCIEKTUBDI 11 3KCIIEpUMEHTAIbHBIX U KIMHUYECKUX MccaeaoBaHmii. B oT-
HouleHnu 6osie3Hu [TapknHCOHA HalUIK, YTO YPOBHM LMcTatiHa C M TOMOIIMCTEMHA B CBIBOPOTKE KPOBU
nalyeHToB ¢ 0oJie3HbIo IlapKuHCcOHAa ObUIU BhIIIE, YEM B CBIBOPOTKE KPOBU KOHTPOJILHOM I'PYIINbI, U ObLIO
MPeIoKEHO paccMaTpuBaTh UX KaK HOBbIE OMoMapkephl HelipoBocnianeHusi. Llucrarun C B 6Guonornye-
CKMX XUJKOCTSIX TIpejiarajicsl B KauecTBe MepcrieKTMBHOTo OroMapkepa JJjis AMarHocTuku o6ose3nu Iap-
KMHCOHA. B mocnenHee BpeMsi BHEKJIETOUHbBIE BE3UKYJIbI (3K30COMBI) CTaJIM HOBBIM MaTepHUaJIOM B 00J1aCTH
OuomapkepoB. ABsSICh TPAHCIIOPTHBIMU CPEACTBAMU MEXKIIETOYHbBIX B3AUMOAEUCTBUIA, OHU MOTYT CUU-
TaThCsl MHOTOOOEIIAIIIMMU HOCUTEJISIMU OMOMapKepoB 3a00JieBaHUIl, B TOM 4ucCJie HelipojaereHepaTuB-
HBIX paccTpoiicTB. Ha ceronHsHumit 1eHb MOUCK NEPCIEKTUBHBIX MAPKEPOB U MOAXOAO0B K JICYEHUIO HEM -
pollereHepaTUBHBIX 3a00JIeBaHUIT TIPEACTABISIETCSI YpE3BbIYAHO aKTyaJIbHOM 3amaveii, TpeOyloleil 1io-
OaJIbHBIX PellIeHUd U MTHHOBALIMOHHBIX MTOAXOIOB.

Karouessie crosa: Helipodeeenepayus, buomaprepsl, 604e3nb Anvyeeiimepa, boaesns Ilapkuncona, yucmamun C,
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BBEAEHHWE

TepmuH “Ouomapkep”, cokpaliieHue oT “OroJio-
TMYECKOTo Mapkepa”, OTHOCUTCS K IIMPOKOM IpyIine
MEJIUIIMHCKUX ITPU3HAKOB, O0BEKTUBHBIX ITOKa3aTene il
COCTOSIHUSI 300POBbsI, HAOMIOJAeMbIX y ITallMeHTA,
KOTOpPBI€ MOT'YT OBITh TOYHO M HAJIEXKHO U3MEPEHHI [1].
ITouck GuoMapKepoB /LISl TAKUX HEMpoaereHepaTuB-
HbIX 3a00JieBaHUI, KaK 0oJie3Hb AJblreiimepa (BA)
u 6ose3Hb [lapkuncona (BIT), 0bu1 cepbe3HOil Ipo-
OJIeMoi IS JTabopaToOpHO M KINMHUISCKON MEIN-
LIMHBI U, KaK IMOKa3aJu MocaeaHUe pe3yIbTaThl, OMO-
MapKepoB CTAaHOBUTCS Bee bonblle [2—4]. ComepkaHue
B kpoBu amuionna-fB (AB) u dochopuirpoBaHHbIX
0eJIKOB Tay, CBSI3aHHOE C WX COOTBETCTBYIOIIMMU
KOHILEHTPALUMSIMU B CTIMHHOMO3TOBOM KUIKOCTH U C
ammwionn-I19T (IMo3UTpOHHO-3MUCCUOHHOII TOMO-

* Anpecatr sl KoppecrnoHgeHuuu: 630117, HoBocuOupck,
yi1. TumakoBa, 4, e-mail: korolenkota@neuronm.ru.

rpacdueii) wiu tay-I19T ckaHupoBaHueM, ObLIO OI-
HOM M3 MEepPBBIX AUATHOCTMPOBAHHBIX HAXOIOK IIpU
BA [5]. Haubosiee mIMPOKO MCIIOJb3YEMBIMU OUO-
MapKepaMU CIIMHHOMO3TOBOI XXUIKOCTH IIpU 00JIe3-
HU AJbiireiimepa sipistiorest ientua AR42 (ocHOBHOM
KOMIIOHEHT aMWJIOUAHBIX OJISIIIEK B MO3re), Tay U
dochopunrpoBaHHEIN Tay (OCHOBHBIE KOMIIOHEHTHI
KJIyOKOB Tay B MO3T'€, KOTOPBIE SIBJISTIOTCS €I1Ie OMHUM
OTJIMYUTEIbHBIM MPU3HAKOM O0JIe3HU AJblireiime-
pa). B aToM 0030pe MBI MOIBITAIIMCH IIPEACTABUTH
HEKOTOpbIe TIOCIeTHIEe JaHHbIe 0 OMoMapKepax Hau-
OoJiee U3ydyeHHBIX HelipoJereHepaTUuBHbBIX 3a001eBa-
Huii — bA u BII.

BOJIE3Hb AJILITEMMEPA

BA cBsi3aHa ¢ KOrHUTMBHBIMU HapylIeHUSIMU U
JereHepalueil CMHAIICOB, KOTOphbIe, KaK IIpearnoa-
raeTcsl, IBJISTIOTCS pAHHUM COOBITHEM B (hOpMUpPOBa-
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HUM 3TOro 3abojieBaHus [6, 7]. BA — 3T0 mporpeccu-
pyloliee, KIMHUYECKU pa3HOPOJHOE U YpE3BbIYATHO
CJIOXHOE HelpojereHepaTUBHOE 3abojieBaHUE, Xa-
paKTEPU3YIOIIeeCcs] CHUKEHUEM KOTHUTUBHBIX CITO-
cobHocTeil. B mocnenqHue nBa aecatuiieTuss HabIo-
JlaeTcsl 3HAYUTENbHBINA POCT MCClenoBaHU buoMap-
KepoB cmHHOMO3roBoii xuakoctu (CM2K) npu BA
[5, 8]. AMunongHas runore3a BA moiroe BpeMst ObI-
Jia TOMUHUPYIOLIEN TEOpUEH, TIPEANIOIATAIOLIEN, YTO
BA BbI3BaHA HaKOIUIEHHMEM B Mo3re 6Geska A, 4to
NPUBOAUT K MHTOKCUKALIMU HEMPOHOB LIEHTPAJIbHOM
HEpBHOM cucTeMbl [8, 9]. AMWIonaHas TUTOTe3a Obl-
Jia TIepecMOTpPEHA B CBSI31 CO CITIOPAIMYeCKUMU Bapu -
antamu BA. Frisoni et al. [9] npemtoxunu BeposiT-
HOCTHYIO Mojniesib bA, B KoTopoif Tpu BapuaHta bA
(ayTOCOMHO-IOMUHAHTHBIU, CIIOpaauyeckKuii, CBsi-
3aHHbIN ¢ APOE €4, u ciopannueckuii, He CBSI3aH-
Hblii ¢ APOE €4) xapakTepu3yloTcsi CHUXKEHUEM Te-
HETPAHTHOCTU U YMEHbILIEHUEM POJIM AMUJIOUIHOTO
KackajJa M YBeJIMUYEHUEM POJIA CTOXaCTUYECKUX hak-
TOpOB (BO3IEUCTBUSI OKpYXKaloIllel cpeabl U TeHOB
Hu3Koro pucka). Camas pansssa ¢aza BA (kimetou-
Has (aza) MpoUCXOOUT ¢ HakorieHueM AP mapai-
JIeIbHO C HapacTaHuWeM TaToreHHoro Tay [3]. Puck
paszsutus BA Ha 60—80% 3aBUCHUT OT HACJIEICTBEH-
HBbIX (DAKTOPOB, MpPU BTOM YK€ BBISIBJIEHO OoJiee
40 reHeTUYECKHUX JIOKYCOB pUCKa, CBSI3aHHBIX C BA,
cpenu kotopbix APOE amienu nMeroT camyio CUIb-
Hy10 cBI3b ¢ 3a0oseBanueM [10]. HekoToprie Ouo-
Mapkepbl BkJovatoT [19T-ckaHupoBaHue U aHaIU3
ia3mbl Ha AP u pochopunrposannsiii Tay [11, 12],
KOTOpBbIE€ B HACTOSIIIIEE BPEMSI MCITOJIb3YIOTCSI 1 MOTYT
OBITh CBSI3aHEI ¢ Je(PeKTHOIT ayTodarueit 1 Mutoda-
rueit, olleHUuBaeMbIX IJIsi KIMHUYECKUX HYXI U UC-
CJIEAOBATENbCKUX LIEICH.

B HacTostiee BpemMst JOMUHUPYIOLIEI TUITOTEe30i1
natoreHe3a BA ocraeTcsl Tak Ha3bIBaeMmasi TuIoTe3a
AMUJIOUIHOTO KacKajaa, MPUBOLSIIETo K HaKoIe-
Huto AP B cTpykTypax Mosra [7]. Upe3amepHoe HaKoII-
nenue u arperanust AP npu BA 3armyckaet 1ierns marto-
JIOTUYECKHUX TIPOLIECCOB, MIPUBOMSIINX K Hellpoaere-
Hepalnuy 1 KOTHUTUBHBIM HapylieHUsIM. OCHOBHBIM
KOMITOHEHTOM aMWJIOMJIHBIX arperaTtoB SIBJISIIOTCS
dparmenTsr AP n3 38—43 aMUHOKMCIOTHBIX OCTAT-
KOB, MOJTy4aeMBbIX U3 OeTKa-TIpealIeCTBEeHHUKA aMU-
nouna (APP) myreM MpOTEOJMTUYECKOIO ITpoliec-
cuHra. OCHOBHO€E TOKCUYECKOE IeiicTBUE MPUITUCHI-
BaeTcst ouromepam AR, a He dubpruIsipHoMy APR42
B aMUJIOUIHBIX OJISIIIIKAX, OHO TMPOSIBJIsSIETCS] Ha ca-
MbIX PaHHUX cTagusiX BA 1, BEpOSITHO, UHULIUUPYET
MaTOJOTUYECKUI KacKall. bblIo BRICKAa3aHO MPeaIo-
JIOKEeHUE, YTO AruchaaHC MeXIy HapaObOTKoOI U yna-
neHueM AP crocoGCTByeT aHOMAJIbHOMY HaKOTLIE-
HUIO AP, ¥ 3T MeXaHU3MBbI YCYTyOJISIIOTCS TI0 Mepe
cTapeHUs U pa3BUTUS 3a0ojieBaHus [3, 8—12].

Panee ObLIO BBISIBIEHO HECKOJIBKO BO3MOXKHBIX
OuomapkepoB pa3BuTus bA, cpenu KOTOpbIX HaliIeH
M3MEHEHHBIN JIMIUITHBIA TPO(UIb CBIBOPOTKU KPO-
BU (OlLIEHKA OOIIIEro XoJeCTepuHa 1 XOJIeCTeprUHA JIU -

KOPOJEHKO wu ap.

nonporenHoB HU3Koi rurotHocTu (JITTHIT); anTu-
aTepOreHHbIN JIUIIONMPOTEUH BBICOKOU IUIOTHOCTHU
(JITIBIT), tpurmuuepunsr (TT)) [13, 14]. B menaom,
ObLIIO BBICKA3aHO CYXXIEHME O JUCIUNTUIEMUU KaK 00
M3BECTHOM (haKTope pUcKa KOTHUTUBHBIX Hapyllle-
Huii [15]. bruia moka3zaHa NOJOXUTEIbHAS KOPPes-
nus JITIBIT ¢ akcmnanpHOM mnddysmneii BO MHOTHX
oTAeaX, CBI3aHHBIX C MUKPOCTPYKTYpOIi 6eJI0TO Be-
1IlecTBa Mo3ra. DTa CBsI3b HE 3aBHCeJIa OT TeHOTHUIa
anojunomnporenHa E (APOE), aprepuaibHOro mnaB-
JeHus1 wiu npuema cratuHoB. JITTHIT ocna6isau
CBsI3b MEXIY JIETKOI1 1IeTIbIo HelipodmrameHnTa (NfL)
u AxD B ocHOBe Mmo3oimuctoro tena (p = 0.041), mpa-
Boii mosicHo u3BuIMHKI (p = 0.041), npaBoro for-
nix/stria terminalis (p = 0.025) 1 mpaBOTO BEpPXHETO
nponoibHoro nydka (p = 0.020), a TT' — B npaBoMm
HUKHEM TIponojibHOM Ttyuke (p = 0.004) u neBowm for-
nix/stria terminalis (p = 0.001) [14]. Bo3amoxHO, 13-
MEHEHMUS JUMNUIOB B MJ1a3Me KPOBU CBS3aHbI C MUK~
POCTPYKTYPHBIMU U3MEHEHUSIMU O€JIOTO BellleCcTBa U
aKCOHaJIbHO JereHepaliieit 1 MOTYT IPEICTaBSITh
coboi1 (hakTOp pHUCcKa MpPH Iepexoie OT OOBIYHOTO
crapeHus K 6ose3Hu. CornacHo [16], usMeHeHUs JIu-
MUIHOTO MPOGUISI MOTYT OBITh CBSI3aHbI C 3TUOJIOT U -
el u nporpeccupoBaHueM BA, a Takxke rokaszaHa
CBSI3b MEXJy HU3KMM YPOBHEM XOJeCTepUHA U
JIITHII-C B cHIBOPOTKE KPOBU M KOTHUTUBHBIM CHU-
JKeHUEM y MaleHToB ¢ BA.

buomapkeps! xxuakocteil opranuzma u I[1OT npu
BA MoryT Xxopolilo oTpaxaTh CUHANTUYECKYIO HEAO-
cratogHOCTh [17]. brnomapkepsl Ha OCHOBE KPOBH
MPEACTABIISIIOT COOO 3HAYUTEIBHYIO aJIbTEPHATUBY
aJiTOpUTMYy CKpUHUHTa BA Ha OCHOBe TMepBUYHOI
MENUIIMHCKOM TMOMOIIU, YYUTBHIBAsE BBICOKYIO pac-
MNpOCTpaHEHHOCTh 3abojieBaHusl. KoMOMHUpOBaH-
HbI Moaxod K 6uoMapKepaM ChIBOPOTKHU U TLIa3Mbl
KPOBH IMOJIE3EH JJ1s1 TPEOA0JIE€HUS] MHOTOUMCIEHHBIX
MpoOJieM, CBSI3aHHBIX C aHAJIU30M JAHHBIX T1O TeTe-
porenHoctu BA.

BOJIE3SHb ITAPKMHCOHA

BIT — BTOpOE MO pacnpoCTpaHEHHOCTU Helipose-
reHepaTUBHOE 3a00JIeBaHUE, TTOpaxaroiliee MHOXKECTBO
JIIoJieit BO BCEM MUPE U PE3KO YBEJIWUYMBAIOIIEECsS C
Bo3pactoMm [18, 19]. BII BbI3bIBaeTCS aHOMaJIbLHBIM
HaKOIUIEHUEM Ol-CUHYKJIeWHa B nodaMUHeEpruye-
CKUX HelipoHax substantia nigra, 4To I03IHee BbI3bI-
BaeT MOTOpHbEIe cumnOToMbl [20—22]. BII gBasgercs
pacrpocTpaHeHHbIM HeWpolereHepaTUBHBIM 3a00-
JIeBaHWEM, TPU KOTOPOM 0Opa3oBaHUE HETTPaBUJILHO
CBEPHYTOIO U arperupoBaHHOIO O.-CUHYKJIEMHA SIB-
JISIeTCsl KJIIOUEBbIM HEHPOTATOJIOTUYECKUM OTIUYM -
eMm [20]. HeilipoBocmajeHue TakxKe UTpaeT BasKHYIO
pons B natoreHe3e BII [23—25]. HeiipoBocnaneHue
BKJIIOUAeT B ce0s1 aKTUBAILIMIO MUKPOTIJIMU, TTOBBIIIE-
HUE YpPOBHS MPOBOCHAIUTEIbHBIX (PAKTOPOB U HApy-
IIeHue MHUKPOOMOTHI KulleuHnka [26]. CornacHo
MOCJeIHUM NaHHbIM, 11 BbisBaeHus BIT nucnonab3y-
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IOTCSI TaKWe OMOMapKephl BOCHAJIEHUSI KaK MHTEp-
neiikunel IL-1B, IL-2, IL-6, IL-10, dbakrop HeKpo3a
onyxonu (TNF-a); B xone akTuBalluM HOpMaJbHbIe
T-xietku sxcnpeccupytoT xeMoknH RANTES (Reg-
ulated upon Activation, Normal T Cell Expressed and
Presumably Secreted) u npennonoXuTeabHO CeKpe-
TUPYIOT BBICOKOYYBCTBUTENbHBIN C-peaKTUBHBIN
oesok (hsCRP); cooTBeTCTBEHHO, paauoOMapKephl,
takue Kak ['C]PK11195 u [¥F]-FEPPA, npumeHs-
IOT JISI MOHUTOPUHTA TIPOTrpeccUupoBaHUsI 3abojie-
BaHMS U pearupoBaHus Ha jieueHue [24].

OnHako poJib HEMpOBOCHAJECHUS W aKTUBALIUU
mukpornuu 1pu BI1, ocobeHHO HAa paHHMX CTaIUsIX
3a00/ieBaHUsI M MPOTrPEeCCUPOBaHUSI, MO CUX IIOp
ocTaeTcs TUCKYCCHOHHOI [25, 26]. Ha paHHeii cra-
i popmupoBaHusd bI1 Bo3HMKHOBeHME BhIpakKeH-
HOTro HeWpoBOCHAJMUTEIBHOTO IIpoliecca He BCeraa
noATBepXIaeTcs (4YTO MOXKET OBITh ITOJIEC3HBIM OJIs
IMAaTHOCTUKY 3a00JieBaHUS U IeueHus ). B koneuHoit
crTaguu 3a00JieBaHMUSI MOCMEPTHBIA aHalu3 MO3ra
oonmbHbIX BII mokaszan, 4To HelipoBocHalieHUE U
MUKPOIINO3 SIBISIOTCS KIIOYEBBIMUA XapaKTePUCTU-
KaMM ITaTOJIOTUYECKOTO Mpoliecca.

B skcniepumenTe Ha 18-MeCSIUHBIX MBIIIAX C Ae-
¢duunrom NF-xB/c-Rel (c-rel/~ Mplum), Momeau
MapKUHCOHOMOAOOHOM maronoruu, Porrini et al.
(2017) [27] uccnenoBayiun, Kak BoclajeHe U aKTUBa-
1IMs1 MUKPOTJIMU BbIpaXK€HbI B HavYajie U Mporpeccu-
POBaHMM MMAPKMHCOHOIIOMOOHOM ITaTOJIOTU1. ABTO-
pBl MCCIEA0BaId 3KCIPECCUI0 LIMTOKMHOB WHTEP-
neiikuna-1p (IL-1B), unrepaeiikuna-6 (IL-6) wu
MapKepoB aKTHBAllMM MUKporiauu/makpodaros Fc
gamma peuentop II1 (Fcgr3), MaHHO3Y, aKcIipeccu-
pOBaHHYIO Ha MUEJIOMOHBIX KieTKax 2 (Trem2), pe-
uenrop 1 (Mrcl), xutuHa3a-nonoOHbIi 6e1ok 3 (Yml),
apruHa3y 1 (Arg 1), TpurrepHblii pelenTop BMECTE C
MUKPOITIMAJIBbHON CBSI3bIBAIONIE WOHBI KaJblIUs
amanTepHoit moJiekyoii 1 (Iba-1) u umMmMyHoIaA0MIN -
3alMI0 TTUAJIBHOTO (PUOPUILISIPHOTO KMUCIIOTO OenKa
actpountoB (GFAP) B substantia nigra (SN) Mbiireii
c-rel~/~ B mpeMoTOpHOI (4- 1 13-MecsI4HbIIi BO3pacT)
1 MOTOpHOI1 (pazax (18-MecsauHBbI BO3PACT) IIPOLIEC-
ca. ABTOpPbl OOHApY>XWJIM MOBBIIIEHHYIO 3KCIpec-
CHIO MapKepoB MUKpoIInu/MakpodaroB M2c¢ (Mrcl
n Argl) y 4-MecsTaHbIX MblLIeii c-rel7/~. TpaHcKpuI-
ors MapKepoB M2c¢ cHIKamach y 13-MeCIIHBIX MBI-
uieii c-rel~/~. B 3T0M Bo3pacTe IpOBOCIAIUTENBLHbII
IL-1B, Ho He IL-6 wiu mapkep MI-nosipuszanuu
MuKporun-mMakpodaros Fcgr3/CD16, moBeImaics
0 CPaBHEHUIO ¢ TUKWUM TUTTOM. OJHAKO MPU3HAKOB
acTpomiro3a B substancia nigra y pa3HBIX IPYIIIT XKU-
BOTHBIX OOHapyXeHo He ObL10. B uTore, naHHoe uc-
cliefoBaHue MOATBEPKAAeT HaTMUKe JIETKOTo Bocna-
JIMTEBHOTO Mpoliecca 6e3 SBHbIX NPU3HAKOB IIM03a
y MblLIeii c-rel~/~ B Bo3pacre 10 18 mec. DTo No3Bo-
JISIET MPEANOI0XNUTh, YTO CUMITTOMBI (DEHOTHUMA, MO~
no6Horo BIT, MoryT pa3BuBaThcsi B OTCYTCTBUE COITYT-
CTBYIONIETO TSKEJIOT0 BOCHAIUTEIBLHOTO TIpoliecca.
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ITaTorenes BII mo cnx mop He sgceH. [Ipenmoiara-
eTCs, UTO OH CBSI3aH C onpeae/ieHHBIMU MeXaHU3Ma-
MU, TAKMMHU KakK BocIiajieHue [26], OKUCIUTEIbHbBII
cTpecc [25] mmcdhyHKIONS MUATOXOHOPUIA, aHOMAJTh-
Has arperanusl OeJIKOB U uYpe3MepHasl aKTUBALUS
NMDA (N-metnn-D-acmaprart) peuernrTopon [28,
29]. Ilokazano, yto ypoBeHb HuctatuHa C (Cst3) u
romouucternHa (HCY) B chIBOpOTKE KPOBU OOJILHBIX
BII BrIllIe, yeM B CHIBOPOTKE KPOBHU B KOHTPOJBHOM
rpyte [30, 31]. ITostomy Cst3 B ChIBOPOTKE KPOBU
SIBJISIETCS TIEPCIEKTUBHBIM OMOMapKepoOM IJIsl Iua-
rHocTuKkU 6ojie3Hu IlapkunHcona [30].

O6HapyzkeHo, uTo 00a coenuHeHust — Cst3u HCY —
B CHIBOPOTKE KPOBM y4acCTBYIOT B BOCIAJIUTEIbHOMN
peakiuu. YpoBHu akcrpeccuu Cst3 u HCY Obliun
BBILIE Y TTALIMEHTOB C JIETKOI KOTHUTUBHOM HEIOCTA-
TOYHOCTBIO, 1 002 MapKepa MoKa3aJil Mopa3nuTesb-
HYIO OJIOXUTEIbHYIO Koppelisiuuio ¢ Heil [32]. Cst3
B MO3re ObL1 OOHAPYKEH B XOPUOUTHOM CILIETCHUM,
MSITKMX MEHMHIEaJIbHBbIX KJIETKaX, KJIETKaX acTpo-
[JIMM, HEUPOHAIbHBIX HPOTeHUTOPHBIX KJIETKAX U
3peibix HeiipoHax [33]. Beicokue ¢pusnonorndyeckue
KoHLeHTpauuu Cst3 B CIIMHHOMO3TOBOIl XXUIKOCTU
1 ero 3¢p@PeKT B CTUMYJIMPOBAHUM IIpoaudepanun
HEepOHAIBLHBIX CTBOJIOBBIX KJIETOK YOEIUTEIHLHO ITO-
Ka3bIBaloT, 4To Cst3 o6nanaeT 3pPeKTOM IMOIIePK-
KM IIMTaHUS KJIETOK MO3Ta.

IMpeanpuHUMaOTCSI HOBbIE MOTBITKY IMArHOCTH -
poBath pa3putre bIl u npemyioXuTh HOBble 01100~
rudgeckue Mapkepbl 3abosieBaHus [34]. Cpenu Heli-
pocrniennrUUEeCKUX MapKepoB, yKa3bIBawIIMX Ha
MOBBIIIEHHBIN ypOBeHb TepudepruyecKux OeTKoB
HeliponereHepaluy U BOCTIaJIeHUsI, ObLIO Mpenioxe-
HO HECKOJIbKO COEIMHEHMI, TaKuX KaK (haKkTop po-
cra ¢pubpodnacToB 21 M MHIrMOUTOpP MEeNTUAA3BI 3.
Hecxkonbko mapkepos, Bkitodast 1L-6 (cBI3aHHBIM ¢
BOCIIJIECHUEM) M OucTtaTuH B (MHrmOuTop mmcreun-
HOBOI1 TpoTea3bl KaTerncuHa L), KoppeanpoBaiu ¢
YXyALIeHUEM KOTHULIMY U TPOTPECCUPOBAHUEM JIBU-
raTeJbHbIX CUMITOMOB B HaudajibHOM niepuone bBIT.
OTU pe3ynbTaThl ObLIM HE3ABUCUMO MOATBEPXKICHbBI B
pamkax mpoekTa “Parkinson Progression Marker Ini-
tiative”.

Kpowme Toro, nerkast nens HelipodrmamenTa NfL —
Oenka, cneunm@UIHOIrO IJISI aKCOHAJIBHOIO ITOBpE-
XKIEeHUsT — HeAaBHO ObLj1a TpU3HaHa MePCIEeKTUBHBIM
OMoMapKepoM MHOIOYMCJIEHHBIX HelpoaereHepa-
TUBHBIX 3aboneBaHuii [35, 36]. MccnengoBanusa uc-
MOJIb30BAJIM U (poKycupoBaii BHUMaHue Ha NfL B
JIMarHOCTUYECKMX M IIPOTHOCTUYECKMX LIEJISIX U pac-
U PUJIN BO3MOXHOCTH 3TOro OMoMapKepa 3a paMKH
HelipolereHepaTUBHBIX 3aboneBanuii [35—37]. NfL
MOKET OBITh aHAJIOTOM 1 TTOAOOHBIM XOPOIIIO U3BECT -
HoMmy C-peaktuBHOMy Oenky [37—39]. bonee Toro,
Nfl Kak B-CHMHYKJIEWMH CIIMHHOMO3IOBOM >KUIKOCTH
ObLT MPEIIOXKEH B KauyeCTBE CUHAINTUYECKOro OMo-
Mapkepa gJokJanHudeckoii craguu BA [39, 40].
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IMTONCK HOBbIX BUOMAPKEPOB
HEWPOIEIEHEPAILIMN. 5K30COMBI
N HNUCTATHH C

ITouck HOBBIX OMOMapKEPOB IIPU HelpoaereHe-
paTUBHBIX 3a00JIEBaHUSIX CBSI3aH C U3YYEHHUEM IIPO-
Tea3/MHTMOUTOPOB MpOTea3, aHaJIU30M MpOTeoMa
[34, 41]. B mocnenHee BpeMs1 U3ydeHUE IIPOTEOJIM3a B
KJIETKaX MO3Ta ObLIO COCPEIOTOYEHO Ha ayTodaroco-
Max U BHA0COMAaX, TPAHCIIOPTUPYIOLINX OEJIKU U3 00-
JIACTU CUHANTUYECKUX KOHTAKTOB B COMY JIJISI MX JIe-
rpagalyu, 9TO SIBJISIETCS BaXXHBIM MOMEHTOM; CIICIY-
IOIIEH 1IebI0 SIBIISIETCS M3YYEeHHE BHEKJIETOYHBIX
BE3UKYJI, KOTOpbIe KPUTUUECKU BasKHBI JIJISI MEXKKJIe-
TOYHOM KOMMYHUKALIMU, 0COOEHHO UX pa3HOOOpa3-
HOE coaepKuMoe, BKirodas oenku [42].

K HacrosmemMy BpeMeHHU B TIPEAIIECTBYIOIITNX UC-
cJIeI0OBaHUSIX COOOIIANIOCH O TTIOBBILIEHHBIX TIJIa3Ma-
THYECKUX YPOBHSIX 3HIOTCHHOTO WHTHOUTOpa IH-
crerHOBBIX TTpoTeas Cst3 mpu BIT u yrBepknaiock o
€ro BO3MOXKHOI CBSI3M C TSIKECThIO U TIPOTPECCUPO-
BaHWeM 3abosieBaHus. [lo3xke OBIIO OOHApYyXEHO,
yto ypoBeHb Cst3 Obu1 Bhile mpu BI1 mo cpaBHeHMIO
C KOHTPOJIEM, UTO KOPPEJIUPOBAJIO C TAaKOBBIM JIJIsI
JieTkoii 1enu Hepodunamenta NfL (r = 0.204, p =
= 0.046) B 1utaame Kposu [43, 44]. I1pu gonrospe-
MEHHOM aHayiu3e y nanueHToB ¢ BII ¢ 6osee Bbico-
kuM ypoBHeMm Cst3 HaOmoganoch 0osee ObICTpoe
MIpOTpeccupoBaHre MOTOPHOIN aKTUBHOCTU B Tede-
HUe 2 JIeT HaOJIoAeHUS HEe3aBUCUMO OT MTPOPUIs
nepudeprueckoro BocnaneHus. Cesizb Cst3 ¢ Tsike-
CTBIO 3a00JIeBaHUS OILIEHWBAIN C YIETOM BIVSTHUS
BO3pacTa, IoJjia, IJIUTEeTbHOCTH 3a00JieBaHUs U Tie-
pudepuueckoro BocmnaneHusi [43]. IlonyyeHHbIe
pEe3YIbTaTHI SIBJISIOTCS MIEPCITIEKTUBHBIMU, K HEOOXO-
IUMBI JaJibHeN e nccjieIOBaHUS B 3TOM HaIlpaB-
JIEHUU.

IIpu npyrux HelipoaereHepaTUBHLIX 3a00JIeBa-
HUsSX — BA, nemeHim ¢ tenbiiamMu JleBu m 100HO-
BUCOYHOI NIeMEHIIMM, KOTOpbIE TIPEACTABIISIIOT CO-
00i1 TpU OCHOBHBIX HelipoJereHepaTUBHBIX JTeMEH-
LIUM, XapaKTEePU3YIOIIUXCS BLICOKUM aHOMAJIbHBIM
OEJIKOBBIM HaKOIUIEHWEM B MO3re, OOHapyXXuiau 00-
Jiee BBICOKYIO KOHIIEHTPALIUIO SKCTPaBE3UKYJISIPHOTO
MaTepuajga B CIIMHHOMO3TOBOM XUAKOCTU U Goiee
MEJIKME €ro pa3Mephl y MalmeHToB ¢ BA 1 neMeHIIM-
et ¢ Tenbamu JIeBU 110 CpaBHEHUIO C KOHTPOJIbHOM
rpyrmoii. KiaccudukaumoHHBI aHAIW3 MOKas3all,
YTO 9KCTPABE3UKYJISIPHBII pazMep SABISETCS TYIIINM
mapaMeTpoM, CIIOCOOHBIM OTJIMYUTH MALUEHTOB OT
KOHTPOIBLHOI rpyniibl (96.7% mipotus 3.3% cooTBeT-
CTBeHHO) [45]. Pe3ynbraThl McClaemOBaHUS CBUJIIE-
TEJILCTBYIOT 00 00IIIeM YJ4aCTUU S9HIOCOMHOTO ITyTU B
Mpolieccax HeMpoAereHepaTUBHBIX AEMEHIINIA, YTO
MMO3BOJISIET TT0-HOBOMY B3IVISTHYTh Ha MOJIEKYJISIDHEIE
MEXaHU3MBI, JIEXKaIe B OCHOBE 3TUX MATOJIOTUIA.

Cst3 B Hacrosiiee BpeMsI paccMaTpUBaeTCsl Kak
onuH 13 (HaKTOPOB, ACCOLMUPOBAHHBIX C 9K30COMa-
MU [46—48]. bbu1o BhIcKa3aHO MPENNOIoXeHME, YTO

MPOLYKIIMS 3K30COM SIBJISIETCSI KJIIOUOM K II€JIOCTHO-
CTH SHIO0COMAJILHOTO TIyTU HEWPOHOB TIpUu Helipoae-
reHepaTUBHBIX 3aboneBaHusx [46]. Bonee Toro, K-
30COMBI, eperpykeHuble Cst3, mokasaam MoJIOXM-
TEJIbHbIC 3¢)¢)€KTbI P HEKOTOPBIX ITAaTOJIOTUYECCKUX
COCTOSIHUSIX, TAKMX KaK METa0OJIMYSCKUIT CUHIPOM,
arepockiepo3s [40]. Cst3 BRICBOOOXKIAETCS B aCCOIIN-
all C 9K30COMaMU U ABJISICTCS I[CﬁCTBVITCI[bHO HO-
BBIM MHCTPYMEHTOM HEHPOHHOI KOMMYHMKAIIVH,
kortopas npu bA He cbanancupoBaHna [47, 49]. duc-
GYHKIIMS 3HI0COMAJILHO-JIM30COMHOM CUCTEMBI SIB-
JISIETCSI BAXKHBIM MAaTOTeHeTUYeCKUM (pakTopoM BA n
IPYTUX HapylleHUit HEpBHOU CUCTEMBI [46].

CorlacHo HelaBHUM B3MISiAaM, BHEKJIETOUHbBIE
Be3ukynbl (EVs, 3K30cOMBI) cTaiu HOBOI KOHIIEII-
el B oodjactu ouomapkepoB. Ciyxka TpaHCHOPT-
HBIMUM CPEACTBAMM IJIsI MOJIEKYJ MEXIy KJeTKamu,
OHM TIPENCTABISIOT COOOW MEePCHEeKTUBHBIN MCTOY-
HUK OWoMapKepoB psina 3abojeBaHUWiA, BKIIIOYas
HelpoaereHepaTuBHEIe HapymeHus [5S0—52], urpas
BaxkHyI0 poib nipu BA [53, 54] u BIT [55].

DK30COMBI, TOJYyYEHHbIE U3 TIHMaIbHBIX KJIETOK
(acTpOLIMTOB, MUKPOIJIMM M OJMIOACHIPOILIUTOB),
MOTYT MOJYJIMPOBATh KJIETOYHYIO KOMMYHUKAIIUIO B
TOJIOBHOM MO3T€ M OKa3bIBaTh 3alLIMTHOE WY HEMPO-
TOKCUYECKOE IEVICTBUE HAa HEUPOHBI B 3aBUCUMOCTU
OT MUKPOOKPYKEHMSI TIPU UX BBICBOOOXIEHUHN [56].
BDK30COMbI MUKPOTJIMU MOTYT CITOCOOCTBOBATH Mepe-
JIaye O.-CMHyKJIenHa npu 6osesnu [TapkuHcona [57],
YBEJIUYMBasT HEMPOTOKCUYHOCTh. Takum obpaszom,
MUKPOTIMaJIbHbIE 3K30COMbBI MOTYT CITOCOOCTBOBATH
MPOTrPECCUPOBAHUIO Ol-CUHYKJIEMHOBOI TAaTOJIOTUU
U, cliefoBaTe/IbHO, MOTYT CJYXKUTb TMEePCIeKTUBHOM
TepaneBTHYecKoii muireHsto ripu BIT [22, 57].

AT'PETALIMA CST3 B PASBBUTHUMN
HEWMPOJETEHEPALIMN — HOBbLIN
BMOMAPKEP I1PU BA U BII?

Cst3 nmpuHaIJIeXKUT K ceMeCTBY HUCTAaTUHOB [ 58,
59], KOHTPOJUPYIOIINX AKTUBHOCTH IIMUCTEMHOBBIX
npotea3. Cst3 BoBJIeUYeH B LIepeOpaIbHYI0 aMUJIOW/I -
Hyto anruonaruio (ILAA), roe Cst3 6611 0OHapyKeH B
arperupoBaHHoM Buze [60]. B skciepumenTtax Cst3,
Kak ObLIO TTOKa3aHO paHee, UHTMOUpyeT OTJIOXKEeHUE
OeTa-amMwionja Ha MOJIEJISIX MbIlIeid ¢ 00JIE3HbIO
AdgblreiiMepa [61]. AHanmn3 aKTUBHOCTH KaTelCHUHAa
B nokasain, uro arperupoBaHHbIit Cst3 MeHee ad-
(EeKTMBHO MHIMOMPYET aKTUBHOCTh (hepMEHTa IIpU
pH 5.5. TIpu pH 7.4 Cst3 11o4TH 1MMOJIHOCTHIO YTpauK-
BaJI MUHTUOUpYIOLLIME cBoicTBa. KpoMe Toro, arperu-
poBaHHBII Cst3 He nHrMOMpoBaa oOpazoBaHue puo-
puit AB1-40, a, HAOGOPOT, HEMHOTO YBEJIMUMBAI €TO.

Dkcrpeccuss Cst3 B mo3re Boicoka [62]. Kpome
TOTO, €r0 KOHLIEHTpalusl B CIIMHHOMO3TOBOM KW/~
KOCTH MPUMEPHO B IITh pa3 BHIIIE, YEM B ILIa3Me
KpoBH [63]. Takue maHHBIE YKA3BIBAIOT HA €0 BaXK-
HYIO pOJIb B roMeocTa3e Moara. IIpu HelipoBocnae-
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HUW MUKPOIJIUS BBIAENSIET IUCTEMHOBBIE MPOTEa3bl
BO BHEKJIETOYHOE ITPOCTPaHCTBO [64]. B 5101 cutya-
uu Cst3 MOXeT MHIMOUPOBATh aKTUBHOCTh TaKUX
LUCTEUHOBKIX IIPOTEa3 U TeM CaMBIM PEryJInupoBaTh
TeueHue HelipoBocnasieHus. Ha camMomM nene, 6anaHc
MEXIy MpoTea3saMy U MHTMOUTOpaMU MPoTeas BaKeH
JIJIsI KOHTPOJISI CKOPOCTU KJIETOYHOTO MeTaboIM3Ma 1
OGapbepHOil ¢GyHKIUM opraHoB [65—67]. CiaemoBa-
TeJIbHO, HapyILIeHWEe TaKOro MHTUOUPYIOIIEro Aeii-
ctBust Cst3 MOXKET IIPUBECTU K U3MEHEHMIO HEelpo-
BocHaJIeHUsI, BEAYyIIEro K HelipolereHepaluu.

Ct3, xomupyemblii reHoM CS73, aKcIpeccupyercs
BO BCeX TUIAX KjIeToK [68]. OH cocTout u3 120 amu-
HOKMCJIOT, a €To MOJICKYJIsIpHas Macca paBHa 13 KJla
[68], oH yokanu3oBaH B JM3ocoMax [69, 70], roe oH
HUTPaeT BaxKHYIO POJIb B KOHTPOJIE UX (PYHKILIMI TIyTeM
peryJIrupoBaHUs aKTUBHOCTU (D€PMEHTOB LIMCTEMHO-
BBIX IIpOTea3, BKIwovas Katericunel B, Hu L [71, 72].
OH TakKe JOKaJIM3UPYETCs B SHIOINIA3MaTUYECKOM
pEeTUKyJIyMe 1 KoMIuiekce [oJIbmku, 4TO yKa3bIBaeT
Ha TO, YTO OH SIBJISIETCSI CEKPETUPYEMBIM OEJIKOM [68,
73]. Cuauraercsl, YTO BO BHEKJIECTOYHOM IMPOCTpPaH-
CTBE OH HEUTpaJM3yeT aKTMBHOCTh IpOTea3, KOTO-
pbIe 4acTO BLICBOOOXKIAIOTCSI MJIY ITPOCAYMBAIOTCS U3
JIN30COM I'MOHYIIMX WJIM MTOBPEXIEHHBIX KJIETOK [74,
75]. Dxcmnpeccus Cst3 B TOTOBHOM MO3re BEICOKA
[62]. Kpome TOTO, €ro KOHLIEHTpALMs B CTMHHOMO3-
TOBOM XKMIKOCTUA IPUMEPHO B IISITh pa3 BhIIIE, YEM B
mwia3Me Kposu [63]. Takue JaHHBIE YKa3bIBalOT Ha
ero BaxkHYI0 poJib B roMeocTa3e Mo3ra. [1pu Heipo-
BOCITAJIMTEJILHEIX 3a00JIEBAaHUSIX MUKPOIIMS BBIIC-
JISIET LIMCTEMHOBBIE POTEa3bl BO BHEKJIETOYHOE IIPO-
CcTpaHCTBO [64]. 31ech, BO BHEKJIETOYHOM ITPOCTPaH-
ctBe, Cst3 MOXeT MHITMOMpPOBaTh aKTUBHOCTh TaKMX
LMCTEeMHOBBIX IpOTea3, Kak KarercuHoel B u L.

ComracHo cooOIIeHuIO [76], mosBIIsIeTCs Bee 00IIb-
1€ HAy4YHBbIX JaHHBIX, OTMEYAaloIIX CXOACTBO MEXY
HEWpOHaMU Dilaza W IOPYTMMU CTPYKTypaMH IIE€H-
TpasbHOI HepBHOI cucTteMbl (LITHC), uyTo mo3BosieT
MPEATIOJIOXUTh, YTO 3HAHUS, TIOJIy4YeHHBIE B XOAE MC-
cJIeIOBaHUIi IJIa3a, MOTYT OBITh ITOJIE3HBI TSI M3yde-
HUg u auarHocTuKU BA. CertyaTka W 3pUTEIbHBIN
HEpB CUUTAIOTCS YaCThIO LIEHTPAJILHOM HEPBHOI CU-
CTEMbI, I UX MOBPEXICHNE MOXET IIPUBECTH K pe-
TpOTrpagHOM YW aHTEepOTpagHOIl JereHepaununu akco-
HOB, a TakKXe K aHOMaJIbHOM arperanuu OeJIKOB.
B nepenHeM cermMeHTe I1a3a XKUAKHWA CEKPET U CIIe3-
Hasl XUIKOCTh MOTYT OBITb CPAaBHUMBI CO CITMHHO-
MO3IOBOI XKUAKOCThIO. O0¢e XKMIKOCTH OOOramieHbl
MOJIEKYJIaMU, KOTOPEIE MOTYT OBITh IIOTeHIIUAIbHbBI-
MH OMoMapKepaMHu HelpoaereHepaTUBHBIX 3a00Jie-
BaHMIA.

ComiacHo pea3yabTaTaM, INOJYYCHHBLIM B Hallei
J1abopaTopuH, Y 3M0POBBIX ML KOoHIeHTpanus Cst3
BO BCEX ITOJYYCHHBIX OMOJIOTUYECKUX KNIOKOCTAX
IJla3a HE 3aBHUCEJIa OT I10J1a. KOHL[CHTpaI_II/IH Cst3 B
OMOJIOTUYECKUX KNOKOCTAX 300POBBIX HIOHCﬁ CHU-
XXajlach B CJEIYIOIIEM ITOopsiaKe: LepeOpOCITMHAb-
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Puc. 1. Okcnpeccuss MPHK rena Cst3, komupyioliero
mucratuH C, B Mo3re Mbileii B monelisix bA (a) u BIT (6).
JlaHHbIe npeacTaBIeHbl Kak cpeHee + olnbdKa cpeaHero,
n = 6—8 Ha rpymny. YpoBuu MPHK onenuBanu ¢ momo-
mbio MeTona RT-PCR, monpo6Ho ormmcanHoro paHee [77].
a: IIns co3naHusl HEMpOTOKCcUYecKoit Monenu BA MbI-
mwam C57BL/6J BBoauu onuromepsl (hparMeHTa aMuiIo-
una-B (AB25—35) (Sigma) GuiarepajbHO B MO3TOBbIE
KEJYIOUYKM, KaK onucaHo paHee [77]. OGo3HaueHus:
** p <0.01 Mo cpaBHEHUIO C UHTAKTHBIMU MBIIIIAMU.

6. TpaHcreHHble 5-mecsiuHble Mbiu B6. Cg-Tg(Prnp-
SNCA*A53T)23Mkle/J ¢ oBepakcnipeccueil oi-CUHYKIIe-
MHa OBLIM HCIIOJIb30BaHbI B KauecTBe mMoaeau BIT [78].
O6o3nauenus: * p < 0.05, ** p < 0.01 mo cpaBHEHUIO C
MBIILIAMU KOHTPOJIbHOM JIMHUM AUKOTO FTeHOTUTIA.

Hasl XHUIKOCTh > CBIBOPOTKA KPOBU> INIa3Has XWII-
KoCTb (cire3bl) [66]. Konnenrpauus Cst3 B ciie3HOM
XKUIKOCTH ITAI[MEHTOB C OIMYXOJIbIO, YBEaJbHON Me-
JJAHOMOM (KaK JUIS TIa3a Co 3JIOKaYeCTBEHHOM OITy-
XOJIbIO, TaK M JIl KOHTpaJ1aTE€paJlbHOI'O, HETIOPAXXKEH-
HOTO IJ1a3a), ObUIa 3HAYUTETBHO BBIIIIE, Y€M KOHLIEH-
Tpauus Cst3 B CJIE3HON XUIKOCTH 3I0POBBIX JIIOIEHA,
1 He 3aBHCeJIa OT pa3zMepa olryxouu [66]. B pe3yib-
tate Cst3 (Kak U Apyroii THTMOUTOP HMUCTEMHOBBIX
nporea3 uucratuH SN) OBLI MPEMIOXEH B Kade-
CTBE BO3MOXHOIO OMOMapKepa HEKOTOPBIX OITyXO-
JIeii (B 4aCTHOCTH, YBEATHbHOM METAHOMBI).
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ComracHO HamMM pe3yjbTaTaM II0 3KCIPECCUU
Cst3, moaydeHHBIM Ha 3KCHEPUMEHTAIbHBIX MOJE-
Jsx HeiiponereHepanuu (moaenu BA u BIT), 3Haun-
TEJIbHOE CHIDKEHHE OTHOCHUTEIBHOIO YPOBHSI €ro
MPHK 0p110 MOKa3aHo B cTpuaTymMe U MUHIAJMHE C
TEHJICHLIME K CHIDKCHUIO B TUIIIIOKamIie (puc. 16).
OTU U3MEHEHUST MOTYT OBITh CBSI3aHBI C BOCIIAJICHU -
€M, pa3BUBAIOIIMMCS B 3THUX 30HAX MO3ra MBbIIIEH ¢
mogenbio BIT. B To ke BpeMs He3HAaUUTENbHbIC U3-
MEeHeHMs (TakKe yMEHbBIIAIoIInecs1) ObUI OTMeYe-
HBI Y MBI ¢ MoneaupyeMoit BA-mmogo6Ho nato-
Jiorueii (CHUXKeHUE B TOOHOM Kope, puc. 1a) 6e3 us-
MEHEHMI B TUMIIOKaMne U MuHaaianHe. CpaBHUBAS
JIB€ U3y4YEHHbBIE MOJEJIN, MOXHO CIeJIaTh BBIBOJI O 00-
Jiee BBIpaXXEHHBIX M3MeHEeHUSIX 3Kcrpeccuu Cst3 B
MMapKMNHCOHOIIOZO0OHOM MO HEMpoaeTreHepallnu,
MpEeACTAaBJISIIONIE B MHaHHOM Cjydyae HEIOCTaTo4-
HocTb Cst3.

SAKJIIOYEHHME

I1mazmMa KpoBU M CHUHHOMO3IOBasl XXUIKOCTb SIB-
JISTIOTCSI OCHOBHBIMU OMOJOTMYECKUMU KUITKOCTSI-
MU, JOCTYITHBIMHU JIJISI TIOMCKA OMOJIOTMYECKUX Map-
KepOB HelpoaereHepaTUBHBIX 3a00eBaHU — BA 1
BI1. MBI monbITaanch NpeacTaBUTh HEKOTOPBIE HO-
BBIE pe3yJbTaThl 10 OMOMapKepaM 3TUX Heliponere-
HepaTUBHBIX 3a00JIcBaHMI1, B OCHOBHOM B OMOJIOTY-
yecKuxX XKuUIkocTssx. Hoseie Omomapkepsl nmpu BA
BKJTIOYAIOT aHaJIM3 Tu1a3Mbl Ha AP 1 dochopunmpo-
BaHHBII Tay, a Takke [1DT (IT03uTpOHHO-3MUCCUOH-
HyI0 ToMOrpaguio), KOTOPbIE IEMOHCTPUPYIOT OOJIb-
IIM€ TIEPCIIEKTUBbI IJIs1 KIMHUYECKOTO U MCCJIeI0Ba-
TEAbCKOro ucroab3oBaHusd. B xome uzydeHusi bBII
ChIBOpOTOYHBIE HUCTaTUH C M TOMOLIMCTEMH pac-
CMaTPUBaIMCh KaK HOBBIE IEPCIIEKTUBHbIC BOCITAIM-
TeJIbHble OMOMapKephl Is1 AuarHocTuKu. CornacHo
MOCJICAHUM JaHHBIM, MCCIESI0BAHNE BHEKIJIETOYHBIX
BE3UKY1 (PK30COM) paccMaTpuBaeTCs KakK HOBas
MEPCIIEKTUBHASI KOHLIEIIIIMS B 00JIacTU OHOMapKe-
poB HeliponereHepaluu. s MOATBEPXKASHUS 3TUX
BBIBOJIOB B OyIyllIeM HEOOXOIUMBI JOITOJIHUTEIbHbIE
HCCJIETOBaHUSI.

NCTOYHUK OMHAHCUPOBAHUA

HccnenoBanue ObUIO Momnep>kaHO OIOIKETHBIM (hU-
HaHCUpPOBaHUEM (yHIAMEHTAJIbHBIX HAyYHBIX MCCIIEIOBa-
Huii PegepabHOrO rocy1apCTBEHHOTO OIOMKETHOTO Ha-
yuyHoro yupexneHusi “HaydHo-uccrienoBarelbCKUili MH-
CTUTYT HelipoHayK U MeauiHbl” (Tema Ne 122042700001-9
(2021-2025)).
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Some Advanced Biomarkers of Neurodegenerative Disorders: Focus on Cystatin C
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The search for biological markers of neurodegenerative diseases, namely, Alzheimer’s (AD) and Parkinson’s
(PD) diseases, is actual problem for fundamental biology and modern medicine. The aim of this review was
to present some new results on biomarkers of these neurodegenerative disorders, mainly in biological fluids,
like plasma and cerebrospinal fluid. Novel biomarkers in AD include plasma assays for amyloid-f and phos-
phorylated tau and PET (positron emission tomography) scans, which show great promise for clinical and re-
search use. In PD research, serum cystatin C (Cst3) and homocystein in PD patients were higher than in se-
rum of the normal control group and they were considered as new inflammatory biomarkers. Cst3 in biolog-
ical fluids was suggested as a promising biomarker for diagnosing PD. Recently, extracellular vesicles
(exosomes) have been reported as a new concept in the biomarker field. Serving as transfer vehicles between
cells, they represent a promising source of biomarkers for a number of diseases, including neurodegenerative
disorders. To date, developmental mechanisms and approaches to the treatment of neurodegenerative diseas-
es (AD, PD) seemingly are extremely relevant, requiring common solutions and the development of new ap-

proaches.

Keywords: neurodegeneration, biomarkers, Alzheimer’s disease, Parkinson’s disease, cystatin C, exosomes
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