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IHAPKMHCOH KACAJIJIMT' BA TAPKUHCOHMU3M “IIVIFOC”
CHUHAPOMJIAPUJIA HEMPOAKCOHAJI 3APAPJIAHUII MAPKEPH
JAPAKAJTAPUHUHI KIIMHUK TAPAMETPJIAP BUWJIAH MYHOCABATHU
Junmona Typauky/joBHa AKpaMoBa
THOOMET danmapu daicada TOKTOPH, TOKTOPAHT
TomkeHT naBnat THOOMET YHUBEPCUTETH
TomkeHT. Y36ekucToH
AHHOTAIUA:
Ymby makosiana 3apnodmard HEMpoUIaMEHT €HTWJ 3aHKHUpPU JapakaJapUHUHT
[JapkMHCOH KacajUIMTM Ba MApKUHCOHU3M CHUHAPOMIIAPUAArM KIMHUK KypcaTKudjap,
KyMJIa/laH, MOTOp Ba KOTHUTUB (YHKUUsIAp, KacAIUIMK OOCKUYHM XaMJla HOMOTOp Oenruiapu
OunaH OOFIMMKIWTH YpraHwiaud. TaJKUKOT HaTWXKalapura Kypa, HeWpouiIaMeHT eHIWI
3aHXKUPH Jlapakalapu OKOpu Oyiran O6emopiapia KacaUIMKHUHT OFUP KEUWIIU Ba TE3KOP
nporpeccusicd Kysarwirad. buomapkepuuur UPDRS, MMSE, NMSS Ba Hoehn & Yahr
mKanamapu OWiIaH  axaMHSTIW — KOppesiuslapd — aHUKJIaHAv. Ymly — HaTuxkauap
HelpoduiIaMeHT eHTWJ 3aHKUPUHU KIMHUK amManuéria spTa TaluIXuc, MOHUTOPHHI Ba
MPOTHO3JAIIIa caMapalii BocuTa cudaTuia Kyian UIMKOHUSTHHY TacIuKIaiau.
Kamur  cy3map:  IlapkuHCOH — KacajulMru, MNapKUHCOHU3M  CHHIPOMIIApPH,
HeHpo(UuiIaMeHT eHr'vI1 3aHKUPU, KOTHUTUB OY3UITUIL, MOTOP QYHKLIKSA, OHOMapKep
MAPKEP HEHPOAKCOHAJIBHOI'O ITOBPEXJIEHUS - COOTHOIIIEHUE
YPOBHEM C KJIUMHUWYECKHUMHU TIAPAMETPAMHA TIPMU BOJIE3HH
IHAPKUHCOHA U CUHAPOMAX ATUIINYHOI'O ITAPKUHCOHU3MA
JAuamona Typauky/joBHa AKpamMoBa
KaH/IUJAT MEJUIUHCKUX HAayK, JOKTOPAHT
TanmkeHTCKUI rocy1apCTBEHHbBIA MEIUIMHCKUI YHUBEPCUTET
TamkenT, Y30ekucrad
B cratbe uccrnemyercss B3aMMOCBSI3b YPOBHEW JIErKOW Ilemu HEpo(UIaMeHTOB B
CBIBOPOTKE KPOBM C KIIMHMUYECKUMHM MOKa3aTeIsIMU y MalMeHToB ¢ Ooyie3Hblo [lapkuHCcOHa 1
NapKMHCOHMU3MOM, BKJIIOYass MOTOPHbIE M KOTHUTHUBHBbIE (DYHKLMH, CTAAMUIO 3a00JEBaHMS U
HEMOTOPDHBIE  CHUMITOMBI.  Pe3ynpTaThl  NOKa3alM, 4YTO  IOBBIILIEHHBIE  YPOBHU
HeHpOopHUIaMEHTOB  acCOLMHUPYIOTCS ¢ Ooyiee  TSOKENBIM — TE€YEHHEM U OBICTPHIM
MPOrPECCUPOBAHUEM OOJIE3HU. YCTAHOBJIEHBl 3HAUMMBbIE KOPPENSLUU C KIMHHUYECKUMH

mkanamu UPDRS, MMSE, NMSS u Hoehn & Yahr. [TonydeHnHbie maHHBIE TOATBEPKIAIOT



NOTEeHIMaN HelpoduiaMeHToB Kak 3(pQeKTHBHOTO OHOMapkepa i JAUArHOCTHKH,
MOHHUTOPHHIA U MIPOTHO3a B KIIMHUUYECKOM MPAKTUKE.
Kurwuessblie cioBa: bone3nps [lapkuHCOHa, CUHAPOMBI APKMHCOHU3MA, JIErKasl LUEIb
HEepopHIaMEeHTOB, KOTHUTUBHBIC HAPYILIEHUS, MOTOPHBIE (DyHKIINH, OnOMapKep
RELATIONSHIP OF LEVELS WITH CLINICAL PARAMETERS A
MARKER OF NEUROAXONAL DAMAGE IN PARKINSON'S DISEASE AND
ATYPIC PARKINSONISM SYNDROMES
Dilshoda Turdikulovna Akramova
Tashkent State Medical University
Tashkent. Uzbekistan
This study investigates the relationship between serum neurofilament light chain
levels and clinical parameters in patients with Parkinson’s disease and Parkinsonism
syndromes. The analysis included motor and cognitive functions, disease stage, and non-
motor symptoms. Elevated neurofilament light chain levels were associated with more severe
disease progression. Significant correlations were found with clinical scales such as UPDRS,
MMSE, NMSS, and Hoehn & Yahr. These findings suggest that neurofilament light chain is a
promising biomarker for early diagnosis, monitoring, and prognosis in clinical neurology.
Keywords: Parkinson’s disease, Parkinsonism syndromes, neurofilament light chain,
cognitive impairment, motor function, biomarker
Hoazap6aurn. Ilapkuncon kacaumuru (I1IK) Ba Ilapkuaconmsm mmmoc  (I1+)
cUHApoMIIapH Mapka3uili acad TuzuMuHUHT (MAT) mporpeccuB jaereHepaTUB KacaJUIUKIIAp
Toudacura KUpaJu Ba XapakaT, KOTHUTUB XaMJla aBTOHOM (YHKUUSJIAPHUHT U3JaH YUKHUIIU
owran TtaBcuduianamu. [IK — Oy acocan substantia nigra pars compacta modamuHEpruK
HEHPOHJIAPUHUHT JAerpajanuscura OOFJIUK CUHIAPOM OYIuO, YHUHI KIMHUK KYpUHUILIAPU
OpaAMKUHE3Us1, TPEMOP, PUTHIMK Ba MOCTypal HECTAOMILTUK KaOu alioMaTiap OuiaH HaMOEH
o6ynamu [1]. I+ cunapommapu 3ca KymuHYAa KYN TU3UMIU IIUKACTIAHUINI, BETETATUB Ba
KOTHUTHUB Oy3wuiiap OwiaH Oupra Keyaau Ba JIEBOJOIA TEpaluscura >kaBoOCH3IHK, dpTa
Ky3aTWJIaJuraH JeMEHIMs Ba mocTypan Oy3wnunuiap Ownan Qapknanaad [2,3]. YOy
CUHApOMIIap KaTopura MyaTutusumin arpodus (MSA), nmporpeccuBiaHnyBUM CymHpaHyKiIeap
danaxmuk (PSP), koptuko6azan gerenepanus (CBD) Ba nemenuusi 6unan kedyBuu JleBu
ta”Hayanapu cunapomu (DLB) kupanu [4]. AnarnoctukanuHr acocuii myammocu — [1+ Ba I[TIK
XOJATIAPUHUHT KIWHUK YXImanumrd Tydainm, spra Oockuuiapiaa yiaapHu dapkianga
KMAMHYWIMK f03ara KeNMWIIW Ba Oy XOJaT HOTYFpU TAIIXHC, caMapach3 MyoJsiaxka Xamaa
nporHo3 E&moHjamyBura oau0 kenumu MyMkuH [5]. Cyurrum  Hwinapaa  ymoy

KaCAJUIMKIIApHUHT MATOrCHE3naa sJUIAFJIaHUIIT (HeﬁpOHH(bHaMaHHH) MCXaHU3MJIApUHUHT



POJM KEHT ypranwia OOIIaHIH, XyCycaH, sUUIMFJIAHUII OMOMapKepiapyd — IUTOKUHIAp Ba
HelipodunaMenTiIap kKabu OKCHJUIAPHUHT KOHJAArW Japaxkajapy KaCATMKHUHT OFUPIIMIU Ba
TMHAMHUKACH OwiiaH OeBocuTa OOFIMK SKAHIUTH aHWKIaHraH [6,7]. Helipodunament eHrun
samkupu (NfL) cyHITH TaakuKoTIapja HEWpoJEeTreHepaTHUB KacayuIMKiIapaa, aiHukca [1+
XoJaTiapuia Ce3wIapin Japaxaaa oKopu OYyimO, yau muddepeHIran Tamxucaa, KIHHAK
MOHHTOPUHI Ba MPOTHO3JAlIa MOTEHIMan Ouomapkep cudaruaa Kywmam Takmud
kunuHMoKAa [8,9]. 3apmoOmarm NfL  mapaxamapunu ynetpacesrup ELISA  ycymnapu
€plaMuia aHUKJIall UMKOHHU, Oy OMOMapKepHU aMaaueéTra KeHT KOPUM KUJIUIIT UMKOHU ITHHU
oun® Oepamu [10]. [Jemak, IIK Ba Il+ cunmpommapuHu 3pTa, aHUK Ba OOBEKTHUB OaxoJiall
y4yH OMOMapKepyiapra acocCjaHraH JUarHOCTUK E€HJAUIyBJIApHU PUBOXIAHTHUPHIL XO3UPTU
3aMOHABUN HEHPOJOTUSIHUHT MYXUM WYHAIMIUIApUIaH OUpUIMP.

TaagkukoTrHuHr Maxkcagu — IlapkuHcon xacammmru Ba [lapkMHCOHM3M ILTIOC
cuHIpoMIIM Oemopriapaa KoH 3apaoouaaru NfL mapakacMHM aHHMKJIAIl XamJ1a YHH KIHHHUK
KypcaTkuuwiap OumaH OOFIMK Xojaa Oaxosam opkamu auddepeHuan Talixuc Ba
MIPOTHO3JIAII UMKOHUSTIAPUHN WIMHH acocialiiad noopar.

Marepuan Ba ycymaap: Tankukor 2024-2025 #wmmap wmoOaiiHuma TomKeHT
THOOMET akaAeMUsICH KyN TapMOKIu KiauHuKacu xamaa “HAHO Menukan™ xycycuit TuOOMi
Mapka3u 0aszacuja amaira omupwiad. Taakukoraa xkamu 90 Hadap 6eMOp HUIITHPOK ITIU:
myHaan 45 nadapu [Napkunacon kacammru (I1K), 43 madapu sca [Napkuaconnsm miroc (I1+)
CUHApOMIIapH (MYJITHUCUCTEMANU aTpo(us, MPOrPEeCcCUBIAHYBUM CYIpaHyKieap (anaxivk,
KOpTHKOOa3all JereHeparus Ba Oomnkanap) OwiaH Tamxucianrad. bapua tamxucmap “UK
Parkinson’s Disease Society Brain Bank” Ba “Movement Disorder Society” mebépnapura
MyBOQHK, KIMHUK, aHaAMHE3 Ba WHCTPYMEHTaJl MabJyMOTIapra TasHWITaH XoJiaa
TacAUKJIaHTaH.

Wukmio3us me3onnapura 45 €mian 10Kopu OYIraH, pacMHM TalIxucra sra Ba TaJIKUKOTIA
KaTHamuira €3mMa po3WIMK OepraH Oemopiap KUPUTUIAM. OKCKIIO3US ME30HIapHra
SUUTMFJIAHUILI, OHKOJIOTHK, AayTOMMMYH, OOIIKa HeWpoJiereHepaTHUB KacajUIMKIap Ba
MMMYHOMOJYIIATOP Tepanus KaOyn Kuiaérrannap kupaaud. bapua OemopiapaaH cTepui
IapouTAa 3 MJI BEHO3 KOH OJIMH]H, 3apA00 axpatuianb —80°C na cakiaHau.
1->Kansain.
I'ypyxnapunaru 6emopnap tapku6bu xamaa Hoehn & Yahr mkxanacura xypa xacamiuk

6OCKI/I‘IJ'IapI/I TaKCUMOTH

Kypcarkuunap [TapxuHCcOH [Tapkunconusm mtoc | Kamu
kacamuuru (I11K) (I1+)
bemopnap conn 45 nadap 43 nadap 88 Hadap




Vpraua ém (£0) 59.9 + 7.9 jinn 63.1 + 9.8 jinn —
Opkaxnap couu (%) | 20 (44.4%) 18 (41.9%) 38
Aénnap conu (%) 25 (55.6%) 25 (58.1%) 50
Hoehn & Yahr 6ockuun (6ockuuiap)
[-6ockuu 3 (6.7%) 0 3
I1-6ockuu 21 (46.7%) 3 (7.0%) 24
[11-60ckuy 17 (37.8%) 17 (39.5%) 34
IV-60ckiu 4 (8.8%) 19 (44.2%) 23
V-00cKuY 0 4 (9.3%) 4

NfL napaxacu “BioLegend Human NfLL ELISA Kit” opkanu ELISA ycynuaa 96 Temmxiu

mnanmeraa, 450 HM TYIKUH Y3YHIUTHAArd crekrpodoromerpna aHukimanad. Kymmmua

onomapkep cudaruga MCP-1 xam yaaanau.

2-KaaBat.

[TapxkuHCOHM3M ILTIOC OEMOpPIIApU TYPYXUHUHT TapKUOU

[Imroc cuHIpOMU TypH

bemopnap conu

YMymuit I+ rypyxra

Hucoaras (%)

Jlerenepatus nemeHnus | 13 30.2%
(DLB sxtumosu 6unaH)

[TporpeccuBnanyBun 11 25.6%
cynpaHykieap Ganaximk

(PSP)

Myntucucremanu — atpodus | 10 23.3%
(MSA)

Koprtukobazan nereneparmus | 6 14.0%
(CBD)

Apanam Ba HOAHUK | 3 7.0%
MapKUHCOHU3M

Kamu 43 100%

Knuauk XonatHy 6axoam yudyH Kyiuaaru mkananapaal GonanaHuIan:

Unified Parkinson’s Disease Rating Scale (UPDRS I-1V) — MoTop Ba HOMOTOp Oenrunapu

0axoJIaHIH;

Mini-Mental State Examination (MMSE) — korautuB ¢yHKIusu1ap 6axosiaHau;

Hoehn & Yahr mkanacu — kacasTMKHUHT G0CKUYMHH 0axoJiall yayH;

MoCA (Montreal Cognitive Assessment) — K KOTHUTHB Y3rapUIUIapHU aHUKJIAI YIYH;




Non-Motor Symptoms Scale (NMSS) — yiiky, smorusi, GI-cucrema Ba BereTaTuB ajioMatiap
0axojaHy.

Masnymotnap taxmwm SPSS 25.0 Ba GraphPad Prism 9.0 mactypmapu opkanu amaira
omupwiad. Mabiaymor TakcuMoTHHH Shapiro—Wilk Tectm opkamm Oaxonanmu, TypyxJap
Vpracumaru ¢apk Student t-tectm €ku Mann—Whitney U TecTiiapm opKaivd aHUKIAHIH.
Koppensimust  yayn  Spearman  kodddunmentu, ROC-amamus opkamm JIUarHOCTUK
camapagopiik (AUC kuiimatnapu Ounan) Oaxosanmu. Aximokuilt MabkKywtam T TAHMHT
buostuka kymuracu (mpotoxon Nel12/2024, 12.01.2024 i) ToMOHHMIaH OEepHIIIH.
Taakukor HaTwkagapu: TagkukoT noupacunga skamu 88 Hadap Oemop (45 wHadap
[Mapxuncon xacammru (I1K), 43 nadap [Napkunconusm moc (I1+))aa kon 3apaodumaru NfL
(neiipoduiiaMeHT eHrua 3amwxupH) napaxanapu ELISA ycynuna anuknanau. 11K rypyxuna
NfL muknopu 18.2 man 52.6 pg/ml raya y3rapu6, ypraya xuiimat 28.4 + 10.1 pg/ml HuH
tamkwi 3tau. [+ rypyxuaa sca NfLL mapaxkamapu 37.9 man 85.7 pg/ml raua 6ynu6, ypraya
57.3 £12.6 pg/ml ne6 anuxmanau. ['ypyxnap ypracugaru ¢apk CTyISHTHUHT t-TECTH OPKAIH
0axo1aHu0, FOKOPH CTAaTUCTUK aXxaMusITra sra n1e6 Tommwiau (t = 9.01, p <0.001).

[+ rypyXuHUHT KHYMK Typyxjap KeCHMMHJA TaxXJIWIl KWIMHTaHnaa, SHr 1okopu NfL
napaxanapu myatucucreManu atpodus (MSA) Ba mporpeccuB cynpaHykieap (hamaximk
(PSP) xomartmapuma kysatwigun: MSA — 64.8 + 8.7 pg/ml, PSP — 61.5 £ 9.2 pg/ml.
Kopruko6azan aerenepanus (CBD) 6ynran 6emopnapaa NfL muxknopu 54.2 £ 6.5 pg/ml i
TaIKWI 3Trad 6yica, nerenepatuB aemeHius (DLB sxtumonu Omnan) xoJsatiapuaa yprada
50.6 £ 7.1 pg/ml mapakacu Kaiin STUiaaAW. Apajaml Ba HOAHUK MapKUHCOHU3MIa dca NfL
napaxacu 46.9 + 6.3 pg/ml atpoduma 6ynran.

bapua cyorypyxnapaaru kypcatkuuiap [IK rypyxugan cTaTHCTHK KUXaTIaH IOKOopu O0Yiuo,
Spearman koppemsuus Taxyumauga NfL  mapakamapu Owman Hoehn & Yahr mikamacu
Ypracuaa kywiu mycoar Oornukiauk Kang stiiiau (r = 0.68, p < 0.001), mrynunaraek UPDRS
ymymuit 6ammum 6unas (r = 0.62, p < 0.01) xam anuk koppemsanus kyarunan. MMSE 6amnapu

Owtan Teckapu OOFIUKIUK (r =—0.53, p < 0.01) xaiig stunam.

3-xaaBail.
bemopnapna kon 3apnoduna NfL napaxanapu
I'ypyx bemopnap conu (n) | NfL Japakacu
(pg/ml, ypraua =+
o)
[Tapxuncon kacamnuru (I11K) 45 28.4+10.1
[Mapxuaconusm mitoc (I1+) — xamu 43 57.3+12.6
— Mynrtucucremanu atpodust (MSA) 10 64.8 £ 8.7




— IlporpeccuB cynpanykieap danaxiuk (PSP) | 11 61.5+9.2
— Koprtukobazan nereneparus (CBD) 6 54.2 £6.5
— [HereneparuB nemenius (DLB sxrtumonm | 13 506 £7.1
Ounan)

— Apasiani Ba HOaHUK TapKUHCOHU3M 3 46.9+6.3

YOy >xaaBanman kypuHuO TypubOauku, NfL napaxkamapu 1+ cunapommapu Ku4mk
rypyxiapu opacunaa ¢apk KWIaad Ba SHT IOKOpH Kypcatkuwiap MSA Ba PSP xonarnapuaa
Kaia otwirad. by Hatwkamap NfL OnoMapKepWHHHI KaCaJWIMKHUHI IIMJAJATUHU aKC
STTUPYBYH MYXUM KYPCATKAY SKAHIUTUHH TaCIUKIANTH.

NfL 3apn006 mapaxkanapu TaKCUMOTHTa 6axo OepuIll Makcaauaa CTATUCTUK TaBCU(UN TaxJIHII
yTrazunau. bapua 6emopnap yuyH yMyMuil TaKCUMOTHHU OaxoJjaiija MeauaHa Kuiimaru 49.5
pg/ml, wnaTepkBaptun opammk (IQR) 42.1-61.7 pg/ml, muamman xuitmar 18.2 pg/ml,
MakcuMan KuiiMatr 85.7 pg/ml HM Tamkun 3TaM. TakCMMOTHHM BHU3yaln OaxoJsall y4dyH
TY3WITaH TUCTOTPaMMajia MabJIyMOTIap CAMMETPHK AMACIHTH Ba YHT TOMOHTa O3TWHA OFHUIII
teunaeHnmsicu Ky3arwian. [IK rypyxmma NfL xuiimatinapu acocan 20-35 pg/ml atpoduma
)oimamran 610, HopMall TAKCUMOTTa SIKMH makiga 6ynran. [1+ rypyxuma sca TapKaiuir
KYIIPOK  IOKOPHM  KHMMaTiapra TOMOH  TyIulanran Oymm6, Oy  TaKCHMOTHHUHT
aCUMMETpUKIIMTUHU KypcaTau. Shapiro—Wilk HoOpMaymMk TeCcTH HaTWKAachaa YMyMHM
TaKCUMOT HopMaJl Oynmaranu tacaukiaanayd (W = 0.946, p = 0.0031), Oy sca 0ab3u OKOpH
KMMMATIN XOJATJIAapHUHI TaKCUMOTra TabCHp KYpcaTraHWHU KypcaTaau. YOy HaTuKanap
acoca KeIryCHIard Taxjiuuiapia Ho-TlapaMeTpuk ycyuiap (macaman, Mann—Whitney U,
Spearman koppenauuscu) Kyiam Mmakcaiara MyBopuk ne0 tomwinau. TaxmuapaaH aéH
oynauku, [+ rypyxumaru 6emopinapaa NfL mapaxanapu ypradya rOKOpH OViIuO, TaKCHMOT

ACUMMCTPUKIIUTHA Heﬁpoz[ereHepaTHB mapaéHnapHHHr I'STCPOIrcH KCUNIINHU I/I(i)O,I[a oTaju.




MK Ba N+ rypyxnapuaa NfL Aapaxkasapu TakCuMoTK

bemopnap coHn

40 50
NfL (pg/ml)

1-pacm. IMapkuacon kacamumru (IIK) Ba IMapxkmaconm3m mumoc (I1+) rypyxmapumma NfL
Japaxanapu TakcuMoTH. [I+ rypyxummarm Oemoprnapaa NfL mapaxkanapu IOKOPHPOK Ba
TapKaJIMII KYIIPOK IOKOPU KUMMaTiiapra TOMOH TYIIJIAaHTaH.

M+ nopTunnapunpa NfL paparkanapu TakcumoTu

bemopnap coHu
w

60
NfL (pg/ml)

2-pacM.Ilapkunconnsm mmoc (I1+) knumk rypyxnapu 6yitnda NfL napaxkanapu TakCUMOTH.

Myntucucremanu atpodus (MSA) Ba mporpeccuBianyBur cymnpanykieap ¢anaxiuk (PSP)
xonatnapuna NfL ngapaxkamapu »HT IOKOpU KuiMaTiapra sra Oynu0, Mapkasuwii acad
TU3UMUJIATH Ky4JU HelpoJiereHepaTuB sxapa¢Hiap OuiaH OOFJIMK SKaHJIWTH KYpUHaIU.
Koptukobazan npereneparnus (CBD) Ba merenepatuB nemenmus (DLB) cyOrypyxmapuna
TapKaJuIl HUcOaTaH MacTpOK Japaxana, apajaml XojaTiapia 3ca ypTaya Japaxkanapiaa

HaMOEH OynraH.



Hoehn & Yahr mkamacu Oyitmua kacamuk Oockuum Ba 3apaoOmarm NfL  mapaxamapu
Yypracuaaru OOFIMKIMKHU O0axoamn Makcaauaa oemopiap I gan V raga 6ynran 6ockudiapra
axpatwiau. | G6ockuymarm Oemoprnapna NfL gapaxkamapu yprasa 22.8 + 6.1 pg/ml, II
6ockmuma 30.4 £ 7.3 pg/ml, 111 6ockmana 48.2 £ 9.0 pg/ml, IV 6ockuuna 62.7 + 8.6 pg/ml Ba
V 6ockuuna 70.1 + 6.9 pg/ml au Tamkwn stau. NfL MUKIOpHHHUHT KacalInK OOCKHYHU OIINO
OopraH capu M34YMJ YCHII TEHACHUMWSCH Kalg STHiau. bockuuwnap ypracuparu dapkiapHu
CTaTUCTHK kuxaTaaH Oaxonam yayn Kruskal-Wallis Tectunan ¢oiinananmnay Ba HaTHKaaa
ymMyMuil Qapk cratucTuk axamusrra sra ne6 tomwinn (H = 36.2, p < 0.0001). Ymby
HaTWKamap Kacaiuk apx onrad capu NfL  gapaxamapu optud OopulIMHM Ba
HeWpoJereHepaTuB jkapaéHiap mporpeccuscu OwinaH OeBocuTa OOFIHK JKAHIUTHHH
kypcaragu. [lllynunraex, noct-xok Taxiauinga [V Ba V 0ockuunap 6mian 11 Ba Il 6ockuumnap
opacunaru (apkyap Kopu Aapaxkana axamusTiu ne6 tonuaau (p < 0.01), 6y sca NfL Hm
KaCAIUTMKHUHT KIWHUK OOCKWYMHHU Oaxolamiga OObeKTHB OWOMapkep cudaruga KyJanmr
MMKOHUSATUHU Tacaukiaiau. Hatmwkamap acocuma Hoehn & Yahr mikanmacu Oyitmya roxopu
Oanmnra sra Oynran Oemopiapaa HEWpPOHAT MIMKACTIAHUWII Japakach FOKOPHIMTHHH aKC
aTTUpYBUM Omomapkep cudaruga NfL kypcaTknyum KIMHUK TporHosniamaa (oiganm
SKAaHJIMTM aHUKIaHau. [limoc cuHApomIiapy KHUMK TypyxXJapyl KecMMHa YTKa3WIraH
KOPPEJSIIIMOH  TaXJIMJI HATIbKajlapura Kypa, HeWpodunameHnT eHrwn 3amkupu (NfL)
Japaxkajlapi Ba MOTOpP XamJia KOTHUTUB (pyHKuusiiap ypracuaa xoc dapkiap Ky3aTHIIIH.
PSP (mporpeccuBnanyBun cymnpanykieap (anmaxiuk) rypyxjiapuna MOTop (QyHKUIUSHU
6axonoBurn UPDRS III mkanacu 6unan NfL mapakamapu ypracuaa yprada Kywid TeCKapu
oormukiuk anukiIasam (r = —0.54, p = 0.089), 6y 6emopiiapaa MOTOp ajioMatiiap OFUpJIaral
cap¥ HeMpoHaJ IMIMKACTIaHUII KaMaiMacan optud 6opuinHu anriaraau. PSP xonatinapuna
MMSE oOunan NfL Vpracuma Kywid Ba CTaTUCTUK JKUXATIAH axaMUATIW TECKapH
koppensius Kaiin stwnau (r = —0.71, p = 0.015), sspHu KOrHUTHB (DYHKIHS Macaiiran capu
N{L napaxanapu ce3miiapiu omaain. MSA (MynTucuctemanu atpodus) KHUUK TypyXujaa Xam
UPDRS 6unan 6ornuknuk (r = —0.55, p = 0.098) maBxyn 6ynub, y CTaTUCTHK dYerapana
axamusTra sra Oynran xojarna MoTop ¢yHKuusAnap OwiaH MyHocabaTHU KypcaTaau. bomika
I+ rypyxuanapuaa, xymiaagan CBD, DLB Ba apamam Xonatnapaa OOFIMKIMK 3aud Ba
CTaTUCTUK aXaMHATCH3 DKAHIIUTH KaiiJ oTuiau. by HaTmkanapaan Xynoca KHJIAIT MyMKUHKH,
PSP Ba MSA kabu 1oKopH IIKJIATIN HelpoaerenepatuB cunapomiapaa NfL napaxamapu
KIMHUK anoMaTinap OunaH sKKoJ OofnaHran Oynub, yiaapHU MOTOpP Ba KOTHUTHB
GYHKIMSUIAapHE MOHUTOPWHT KHJIMIIA IOKOpPH Ce3rup Ouomapkep cudaTuga KyJuiamn
mymkuH. Iy ca6abmu, muddepeniman auarHocTUkaga XamJa aBX OJYBUM XOJATIApHU

OaxoJamiga KHYUK TypyXra Xoc KOPpEeTSIMOH anokaiap mHoOaTtra onuHumd o3uMm. ROC-



aHaJM3 HaTIKalapura Kypa, zapnoonaru NfL mapaxanapu acocuaa IlapkuHCOH Kacaimmuru
(ITIK) Ba Ilapkuuconmsm mmoc (II+) cumapomiapuau Qapkiamaa JTUarHOCTUK AHUKIHK
oKopH dKaHauru tacaukiaanau. ROC-kpuoit octumgaru Maiijnon (AUC) 0.94 vu Tamkumn
9THO, TECTHUHT KyJa FOKOPY CaMapaJopJIMTHHA Kypcarau. Ontuman kecum Hykracu Youden
uHaekcu opkamu 41.5 pg/ml ne6 amwmkmamam. YmoOy cut-off kmitmar acocuma ce3rupiauk
90.7% Ba cnienudukauk 80% Oynau. By Hatmxkamapra kypa, NfLL mapaxacu 41.5 pg/ml nan
1oKopu Oynran Oemopnapaa I[lmroc cuHapOMITapu SXTUMOJIHM IOKOPU SKAHIIUTH KYpCaTaH.
Ym0y OuomapkepHU KIMHUK aMaiuET/a TallxXuc Kyhuil, nuddepeHiusiam Ba MyolakaHu

Oonutamaa épaaMuu BocuTa cudaTiia TaBCUs 3TUI MYMKHH.

MK Ba N+ rypyxnapuaa UPDRS Il 6yinya NfL TakcumoTn
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3-pacm. UPDRS III Gannapura acocan MOTOp (YHKUIHS OFUPIUTH Oyiinuya TypyXJaHTaH
[Tmroc cunapomiu 6emopraapaa NfL napaxanapu TakCUMOTH

Mortop ¢ynkuus orupauru omrad capu NfL napaxcanapu xaMm YCulll TeHAESHIMSCUHU HAMOEH
sTagu. by XosaT MOTOp MIMKAacT/IaHWII Ba HeWpojereHepauus ypracularu OOFIMKIMKHU
TaCOUKJIAWIu.

[Tapkuncon kacamnuru (I1K) Ba aitnukca [Napkunconnsm mtoc (IT+) cunapomu 6emopnapia
KOTHUTHUB Oy3WJIHILIAp KEHI TapKaJlraH Ba KIMHHUK aXaMHUATIra sra xoJjar cudaTuia HaMOoEH
o6ynau. MMSE Ba MoCA TecTiapu opkanu yiyaHraH KOTHUTUB (YHKIUS Japaxanapu [T+
TypyXuJa aHMK MacT 3KaHIury Kaia stwiau. MMSE Oaxonam Hatwxkanapuna [1+ rypyxuna
Ypraua Gamn 20.4 + 3.3 Hu Tamkua 31au, Oy kypcarkuy [IK rypyxuma 25.6 + 2.1 6ynau.

MoCA Tect Hatmxanapura kypa, [+ rypyxuaa ypraua 6amn 20.5 + 3.1 vu Tamkun stau, [1IK



rypyxuna sca 25.3 + 2.5 6ynran. by xonarnap [1+ cunnpomiiapuia 1eMeHINs Ba WKTUMOUI
GyHKUMSUTApHUHAT OApBaKT Ba OFUP MACalMIIM KYIPOK YUpaIIuHU KYpCcaTaIu.
Anuknanummuya, [I+ KW4MK Typyxjapd opacuja XaM KOTHHTUB OY3WIMII AapaskaiapH
dapxm HamoEH OynraH. AliHukca DLB (memennus Owunan Oornuk JleBu Tamuamapu), PSP
(mporpeccuBnanyBun cymnpanykieap Qanaxiauk) Ba CBD (koptukobazan nereHeparus)ua
KOTHUTUB QYHKIMSUIAp Kywid Ba dpra mnacaimmu Ky3atuiaran. MoCA acocumma NfL
Japakanapu OyiHuYa TaxJuuiap MIYHW KYpCaTOUKH, KOTHUTHUB Oy3WJIMIN OFHpJIAIITaH capu
3apaobnaru NfL muxnopu oprtran (aiiHukca II+ rypyxuaa), Oy Xosar HelpojereHepanus
XKapa€HIapuHUHT (DAOJNIMTUHU KypcaTyBuM MyxuMm Ouomapkep cudatuaa NfL Hu
TaCIUKJIANIN.

[Ty 6unan oupra, MMSE Ba MoCA Tectnapu xamaa 6MoMapkepiiap ypracugaru Koppemsius
TaxJwiapyu 3auduan ypraya Kywiurada OynraH OOFIMKIMKHM Kypcatau. Macanan, PSPna
MMSE o6unan NfL ypracuma kyanu teckapu koppesuust (r = —0.71, p < 0.05) xaiig sTuran
Oynca, OOIIKa KUYUK Typyxjap/a OOFIMKINK YHYAINK aHUK SMac. by HaTwkamap KOTHUTHB
GYHKIMSHY aHUK Ba dpTa Oaxosamiga OnoMmapkepiapaaH GoimgaaaHUuIl UMKOHUHH, XyCYyCaH
[I+ xomatmapna MoCA Ba MMSE TtecTnapuHu KOMIUIEKC OHMOMapkep TaxJuiau OWIaH

YUFYHJIAIITUPUII 3apYPIIUTUHA KYpCcaTain.

MK sa M+ rypyxnapunaa MoCA 6annapura kypa NfL TakcumoTn
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['ypyx Ba KOrHUTUB gapaxa (MoCA)
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4-pacwm. I1K Ba I+ 6emopnapia KOTHUTUB OY3UTUILIAPHUHT Ky3aTUITUIIIH
Ymly TtaakukoT moupacuaa Non-Motor Symptoms Scale (NMSS) acocunma Ilapkuncon
kacamuury (1K) Ba Ilapkunconusm miroc (I1+) rypyxyapuaaru HomoTop (yHKIHSUIAD TYPT

acocuil WyHamum Oyinya TaxyMia KWIMHAW: YUKy OYy3WJIMIUIApH, SMOLMOHAN Y3rapuiiiap,
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racTPOMHTECTHUHANT aiomatiap Ba Bereratus aucynkius. [IK rypyxuna yitky Ouian GOFIHK
Y3rapunuiap (TyHI'M YWFOHHUII, KYHIy3TH YUKYYaHJIMK, YUKYyJaHIuK) yprada 5.7 + 2.6 6ayuiHu
TAIIKWUI ATIU. DMOLMOHAN X0JaT (JeTpeccus, TAalllBUIL, anaTus) 0yiinya 6.1 + 2.3 Gamn Kaiin
Tad. ['acTpouHTEeCTHHAN aoMartiiap (M4 KOTHII, Fopak aiHummu) 5.9 + 2.4 6asni, BereraTus
muCyYHKIHsUIap (OPTOCTATHK THUIOTCH3WSI, THIEPTHIPO3, OU3ypHus) 3ca 7.2 £ 2.9 OGamn
Japaxkacusia Ky3aTUiIu.

[Imroc cuagpomim Oemoprnap TypyxXuaa 3ca HOMOTOpP (YHKIUSUIAp CEe3WIIapiin
napaxkaga OfFup KeuraH. YUKy OuinaH OOfnuK yHamumiga yprada Oamn 9.3 + 3.1 OynumoO,
aitnukca PSP Ba MSA xomartnapuja y#Kyra KeTUINHUHT KUHMHJIWTH Ba TYHT'M YWFOHMII
XOJIaTJapy KEHT TapKajiraH. OMoImoHan xonar o6yitnda [1+ rypyxuma ypraua 10.2 £ 2.9 Gann
Kaia atunau, Oy kypcatkny DLB kuuMk rypyxuaa anatus Ba ofup aenpeccus OunaH OOFIUK
xoJlaTinapaa ycTyH Oymam. Mepna wyak Tpaktu Oenruiapu [l+ rypyxuma Xam [OKOpH
Kkypcarkuuwiapra sra 6ymu0, CBD Ba MSA kuuuk rypyxiapuga aucharuss Ba HYaK
MOTOPUKACUHUHT cycaiumu 8.6 £ 2.7 6ann Owran HaMo€H Oynau. BereratuB y3rapumuiap
9HT OFUpP HaMoO€H OynraH WyHamummapaan oupu O0ymm6, MCAna opTOCTaTUK THIIOTEH3HS,
DLBna nusypusi Ba THIEPrUAPO3 XOJaTiIapyd acocuid OynraH, ymymuii 6amr 11.4 £ 3.2 Hu
TaImKWI 3TAU. Ma3kyp TankukoT HaTuxanapu [lapkuncon kacammuru (I1K) Ba

[Mapxkuaconnsm mmoc (I1+) cuaapomnapuna Heipodrmiament enrmn 3amxupu (NfL)
OnoMapKepr KIWHUK axaMHsaTra oJra JKaHJIUTUHH HaMo€H Kwiau. ZapmoOmarn NfL
napaxanapu [1+ rypyxuna [IKra HucOartan cesunapiu aapaxana rokopu 0ynuo, 0y xonat [1+
CHUHApPOMIIapUIAard HEWpoJereHepaTuB >KapaCHIApPHUHT TE3KOp Ba HMHTEHCHUB TYC OJIMIIU
OwiaH OOFJIMK OJKaHJIUTHMHH Kypcatau. Kwuwmk rypyxmap kecumuma 3ca MSA Ba PSP
XoJaTiapuia SHT IOKOPH Japakaiap Kaia sTuiau, Oy aca Mapkasuil acad TMU3UMHAAru Ky
TY3WJIMAJApHUHT IIUKAcTIaHUIM OunaH wm3oxjaHamu. NfL mapaxamapu Hoehn & Yahr
Oockuuwiapu OWJIaH Ky4/Id Koppensuuara sra Oynu0d, Kacaluk OOCKUYHM OpTraH capu
ouomapkep mMukaopu uzumia ommbd Gopau. Ly Ouman Gupra, UPDRS III 6unan Tyrpu Ba
MMSE xamma MoCA OwunaH Teckapu KOppensiius aHUKJIAHUIIH, MOTOpP Ba KOTHUTHB
mukacTiianunuiap ounan NfL gapaxanapu ypracuparu OOFIUKIMKHHM Tacaukianu. NMSS
JoMeHnapu OVilnda Taxjauiiapia BereraTuB Ba aMolmoHan Oysununuiap NfL Ouman SKKon
OornukiMkaa 0ynuo, aiiHukca [I+  cyOTumnapuaa mmanatiu Hamo€éH 6ynran. ROC-ananu3
HaTwkanapura kypa, NfL napaxanapu I1+ Ba [IKuu ¢dapxnamga AUC = 0.94 Ounan roKopu
aHMKJIMKKA sra OynaraH Omomapkep cudaruaa HaMo€H Oynau. Ymly HaTHXKajgapAaH Keiuo
ynKKaH xoiaa, NfL Oumomapkepunu ILimroc cuHApoMIIapHHM 3pTa aHUKJIAI, MPOTHO3JAII Ba

WHIUBUAyaJl TEPANEeBTHK €HAANTYBIApPHUA OSNTHIANIAA KYJUlalll IMKOHM MaBxkya. Shu Oounan
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Oupra, xap OMp KMYMK TYPpYXHHMHI KIMHUK XyCYCHATIApHUHH XucoOra onran xonmga, NfL

TaxXJIWJIJIApUHU KOMIIJICKC KIIMHUK HIKaJ1aJ1ap Oumian yﬁFYHHaHITHpHHJ TaBCHUs dTUIJIAH.

XVYJIOCA

1.

NfL mapaxanapu Owran motop ¢yaxmus orupmuru (UPDRS III) ypracuma ypraua
Ky4wiu TYFpugan-Tyrpu koppensuus (r = 0.62, p < 0.01) Ba KOTHUTUB QyHKUUSIIAD
nacaituiu (MMSE) ypracuzia Ky4iau Teckapy KOppemsuus Ky3aTuiano,0
y3WIMIUIApHU ~0axonamga WIIOHWIM KIMHUK —KypcaTkud cudaTuma KyJuram
MMKOHUHU Oepaju.

NfL napaxacu kacamiuk Oockuun (Hoehn & Yahr) Ouman xam Kywin TYFpuaaH-
TYFpu OOFIUKINK Kypcatud (r = 0.68, p < 0.001), II+ cuHIApOMIAPUHUHT aBK OJIMII
JTapakacUHU OOBEKTHB paBHUIIAa 0axojall UMKOHMHH spataau, 0y dca WHIAUBHUIYAT
JTaBOJIall BAa MOHUTOPHHT CTpaTErusUIapuHy TaHIamaa épaam oepau.

TaakukoT HaTmwkamapura kypa, 3appoomaru NfL TaxMIuHA KIMHUK aMainérra
KOPUN KWIMII OpPKAJIM TUATHOCTHKA aHUKJIWTHU OIIMILIH, 3pTa (hapKiam UMKOHHITH
ApaTWJIMIIN Ba HEHpoJereHepaTuB >Kapa€Hiaap MOHUTOPUHIU cudaTin amanra

OINUPHUIIUIIN MYMKHH.
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Bkaax aBTopoB
Junmonaxon TypaukynoBHa AkpamMoBa BHECJIa OCHOBHOM BKJIaJ B pa3pabOTKy KOHIIEMLU
CTaTbH, NOATOTOBUII TCKCT, U COIJIaCHA IPHUHATH Ha ce0s1 OTBETCTBEHHOCTH 34 BCE ACIHEKTHI
KIIMYECKOI'O Ha6J'IIOI[eHI/I$I. ydaCcTBOBajla B pa3pa60T1<e KOHIICIIIINK CTaThbu MW IIOAI'OTOBKE
TEKCTa, a TaKXK€ IpUHHMAaJIa AKTUBHOC Y4YaCTUC B JICUCHUC IAlMCHTA, IIOATOTOBKH
MaTepuajoB W ONHWCAHWHM KJIMHUYECKOro HaOmrogeHus. Bce aBTopel  0m00puiu
OKOHYaTCJIbHYIO BEPCUIO Hy6J'II/IKaHI/II/I.
MyanaugiapHUHT XUCCATAPH
Junmonaxon TypaukynoBHa AKpaMoOBa Makoja KOHIEHIUSCUHHM WIIIA0 YMKHINTa acoCUi
Xpcca KYIIIM, MAaTHHM Tal€piiagy Ba KIMHHMK Ky3aTyYBHHHI Oapya J>KUXATJIapu YYyH
MAaCBbYJIUATHH 5"3 3UMMacura oJjuiiara po3d, XamMJa KOHUCIIHUACHUHHN niad YUKUIII Ba
MAaTHHWHHU Taﬁépnamzla HIITUPOK STAH, MIYHHUHTJCK, 66MOpHI/I JaBoJiall, MaTCpHallIapHH
Taiépram Ba KIMHUK Ky3aTyBHHM TaBcudumamga ¢daon umrtupox >1aud. bapua myamnudmap
HallTlpHHUHT }IKYHI/Iﬁ BCPCUACHUHU MAbKYJJIaAWJIAp.
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