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[ Abstract]  Objective  To explore the relationship between the levels of serum homocysteine ( Hey ), brain-derived
neurotrophic factor ( BDNF) and a-synuclein (®-Syn) and the leukodystrophy in patients with Parkinson’s disease. Methods One
hundred and four patients with Parkinson’s disease admitted to our hospital from June 2022 to June 2023 were selected as an
observation group. Meanwhile, 60 healthy individuals who received physical examinations in the same time were selected as a control
group. Clinical data of both groups were collected. Serum levels of Hcy, BDNF and a-Syn were measured. According to the severity of
leukodystrophy, the patients in the observation group were further divided into a normal group, a mild lesion group, a moderate lesion
group, and a severe lesion group. Clinical data and above-mentioned indicators of the four groups were compared. Multivariate logistic
regression analysis was conducted to identify the influencing factors of leukodystrophy in patients with Parkinson’s disease. The
predictive value of biochemical indicators for leukodystrophy was analyzed using the receiver operating characteristic (ROC) curve
analysis. Results The levels of serum Hey and a-Syn were higher while BDNF level was lower in the observation group than those in
the control group (P<0.05). Patient age, course of disease, Hoehn-Yahr (HY) stages, Unified Parkinson’s Disease Rating Scale
(UPDRS) -III scores, Hey and a-Syn levels in the mild lesion group, the moderate lesion group and the severe lesion group were
higher/larger than those in the normal group, while BDNF level was lower than that of the normal group (P<0.05). Multivariate
logistic regression analysis found that the levels of Hey, BDNF and a-Syn were influencing factors of leukodystrophy in patients with
Parkinson’s disease (P<0.05). ROC curve analysis showed that the AUC of a-Syn level for diagnosing leukodystrophy in patients
with Parkinson'’s disease was the largest (0.949). Tis sensitivity and specificity were 82. 69% and 96. 67% , respectively. The second
was BDNF (0.829). The AUC of a-Syn was significantly larger than that of BDNF or Hey (Z =2.832, 4.991, P<0.05).
Conclusions Elevated Hey and a-Syn are independent risk factors for leukodystrophy in patients with Parkinson’s disease, while
elevated BDNF is a protective factor. Hey, a-Syn and BDNF can serve as biomarkers for leukodystrophy in patients with Parkinson's
disease.

[ Key words] Parkinson’s disease; Leukodystrophy; Homocysteine; Brain-derived neurotrophic factor; a-synuclein

BB AR R T AR WM RGBTy RO, RIS R A RS, R B T2
TRIT IR B TE IR B Rl . R &

(ELTE VLHE TLEREZ R RHIHE S H (4% B2 AR T TR i B ARE L A 4 2R R S A
ZD2022062) ZHIG A PO AL R I, ST KRBT IA 5

iR i e LB f
(BRIEE]T W P78 S T —Fh /N A6 A8, e PR 1T i s 1% 24 T



72

BOZ Wi S5 A0 B HTAA OCH A LT K s R v A B
W5 AWEITAR I S AR R AR A
55 B 12 S A H T B B A RE R A 6, A 5
A R N A R fE R
WA X E 4 AR A8 2 TG 11 J5 9 72 1 R DG F 5 2
RO E AL, [FBE 2R (Hey) WIS R EH £
ELHE (DA ) #1220 B AE T LA R L4 PN B2 64403 , o i
5% Wi /0N o 45 e iR P s 3R I
( BDNF) 76 A& a4 i #2520 o4& 52, & 4% DR
MZTTRIMER . o2 il % 8 1 (-Syn) FEAFTE
5 Ml i A v P R R R 1, SR AR TP B o AR ) R
BT, WA 4 AR 1 & A 55 A0 T 1 1 o A kg i P
it DA BEMRZITAE M L B R AR T BE S
4 AR FECE G 1 T 8 A7 A ORI T H T P X
A 4 2R B R R AR 5 Hey .BDNF | a-Syn IK -
HIAR S 5847 R, HL AT BF 52 40 AT L R FR AR e A 4
FRI R I B AR R A L, AR IR Y B 4
R B S R R ARG A ST X 4, A Lk
FEPR-5 M0 4 AR HBE I 1 SR AR I R, B AE M I
R 2T it it= % |
1 #REAHZE
1.1 —#&AER 2022 46 HE 2023 456 Hii
N BEE BE IR 1Y 104 B0 4 A0 R (W s=4) .
PANRUE . DERY > 18 2 ; @QFF & I 4 #0512 Wibr
HET HLZ2 06 PR b 22 N B} B2 032 W7 ; AR M R 47
DI R E 8, HEBRBR . Q&0 0 B S E
ATIRERENS ;@B IRk & e & ARG A IE\ A &
HREIMEEENEH ; H G PR & ; @ A 41T Ik
SN A BIF S84 0 6 b 24 W 5 39 BRI U gt R K
K 60 BINER X R, AW LA B e 2 AR 22

SHEE Bl RARAE 2024 4F 7 H 5 21 546 4 1)

AT, ELATA BFFE 0 4 8 5 SR 4 5 TR &

1.2 FiE OFoRHE . B# AR 5T A b1 A
[e] HL 5 7, G I R 9 R, A 48 N T 2R R
SRR R S R S 5w AR AR KT, 0 A AR R E A
AP SR TR  Hoehn-Yahr (HY ) 73 2%  5¢— 1 4 2R
W% (UPDRS-II) PF43 48 %Ok, QR F1 BTk 22
LW ABEE B 852 MRI Sk BB, P9 035
DWI TIWI T2WI K FLAIR, Jf H1 % 44 &5 W% B3 St
BHEIMSEIT AW, Gt — 2 W, RS K Fazekas 53
200 i A S BAULPE 40 5 R T FLAIR J 31 1R
FH B FRRAE 539 0 ~ 3 G (IE % ~ FHEIRAE) |
SRR L2 2 SR R R I P T AR 1
B, IR 2 Wi 45 S K LB 2 R 3 4 IR 4 (24
i) FRBERRASAL (39 ) (P REEN AR (25 ) (EE B
WAL (16 #) . @I Hey .BDNF  a-Syn $8 bRt
W FB A BT, SR AEZS I ka6 ml, 250 UL
15 , R EBC A 5 WA B0 2 BR324 DU 1L 3 Hey , BDNF |
a-Syn K-, EAF A% 4L B UL 50 & H 2
B3R AE MR A A IR A F]

1.3 SitEAE R SPSS 25. 0 B4 Mk
THEGOR A B e Ar i 22 308 AL LR ¢ A3
SR R Ty 22 438 5 THECIE R LA B (% ) w4
EJ R R e R e AR FHZ &R
Logistic [FJ35047; 5K F ROC 14k 5 # Hey . BDNF
o-Syn X A4 AR £85I 1 SO A8 A2 W (. K
K a=0.05,

2 %R
2.1 FAMKABLE WAL Hey, a-Syn
K- 5 T %f AL, BDNF 7K P 5 %5 AL (P <

0.05), W1,

*1 WAKRKEREE

H WL (n=104) 5 4L (n=60) Gl -
I (2) 68.16+8.33 67.92+8. 65 1=0. 175 0. 861
P n(%) ] B 42(40. 38) 27(45.00) x> =0.333 0. 564
& 62(59.62) 33(55.00)
R [n(% ) ] 12(11.54) 8(13.33) x> =0.115 0.735
LR n(% ) ] 28(26.92) 17(28.33) x> =0.038 0. 845
TR n(% ) ] 13(25.96) 9(15.00) x*=0.205 0. 651
TS [ n( % ) ] 20(19.23) 11(18.33) x> =0.020 0. 888
KBS [ n(%) ] 14(13.46) 9(15.00) x> =0.075 0.785
Hey (umol/L) 14.56+3.76 11.47+3. 01 1=5.437 <0. 001
BDNF( ug/L) 4.42+0.58 6.79+2.01 1=11.261 <0. 001
a-Syn( pg/L) 12.343.53 7.09+1. 56 1=10.911 <0. 001

2.2 MEBEATREMARBESRAOMEER L
B RBP4 AR A AT
% R HY 434%  UPDRS-M 4>  Hey . a-Syn 7K F

= TIEH 41, BDNF KL FIER 41 (P<0.05) , UL
#=2,



SR BElf RAS A 2024 4F 7 A5 21 256 4 1)

73

®2 MEATEIERFAES RO 5

TiH EWE(n=24) BIEWZH(n=39) HEWREM(n=25) HEHEHEH(r=16) Beitit P

FE (S 62.16+9. 13 68.12+8. 84 70. 58+6. 75 71.89+6. 31 F=0.175  0.861
R n(%)] B 10(41.67) 14(35.90) 11(44.00) 7(43.75) X =0.554  0.907

1 14(58.33) 25(64.10) 14(56.00) 9(56.25)

BRI n(% ) ] 3(12.50) 4(10.26) 2(8.00) 3(18.75) X*=1.206 0.751
R n(% ) ] 7(29.17) 8(20.51) 8(32.00) 5(31.25) X*=1.356 0.716
TR n(% ) ] 3(12.50) 2(5.13) 4(16.00) 4(25.00) X*=4.503  0.212
WS [ (% ) ] 5(20.83) 6(15.38) 4(16.00) 5(31.25) X>=2.067  0.559
RIS [n(% )] 5(20.83) 3(7.69) 3(12.00) 3(18.75) x>=2.664  0.446
T (4F) 3.24+0. 82 4.36+1.21 4.68+1.53 6.42+2.10 F=29.408  <0.001
HY 7% (%) 1.71£0. 52 2.19+0.71 2.45+0. 61 2.91=0.74 F=10.322  <0.001
UPDRS-ITI43 (43) 13.24+3. 58 16.52+4. 82 17.333. 89 19.55+3.43 F=12.781  <0.001
Hey ( pmol/L) 11.44£2. 96 12.58+4. 02 15.61+3. 17 21.03+5. 29 F=25.381 <0.001
BDNF( ng/L) 6. 1320. 87 5.7220.76 4.86+0.72 4.15+0.28 F=36.443  <0.001
a-Syn(ng/L) 9.06%1.52 15. 44%5. 56 19. 40£6. 49 22.3546. 81 F=22.162  <0.001

2.3 HERREENARFETNEZMEEZSH
ZH & Logistic 8] 943 #7 45 3£ . /R, Hey . BDNF |

a-Syn A A 4 2R I 1 B AR 2 (& (P <
0.05), W3,

R3 WERBEERARFEHZMERST

Ak B SE Wald x? P OR 95% CI

Hey 0.491 0. 091 29. 113 <0.001 1.634 1.367 ~1.953
BDNF -1.159 0.161 51.822 <0. 001 0.314 0.229 ~0. 430
a-Syn 1.428 0.582 6. 020 0.015 4.170 1.333 ~13. 049

2.4 [ Hey ,BDNF ,o-Syn 7K EXF i & FRim B &
Foi B BRI IS BT R BE  «-Syn K2 WA 4 7RI
SECE G B AR 1 AUC {BL 35 550 0. 949, FRURR |
FE S BE 4y SR 82.69% . 96.67% ; H: ¥k i BDNF

(0.829); H a-Syn 2 AUC {H W & & F BDNF,
Hey 2 W7 (Z =2.832.4.991,P<0.05), W% 4.
K1,

® 4 IiE Hey BDNF,«-Syn 7K T X 1H & FR 5 B35 s 5 BUm 22 915 BT 0 Ak

EiEL7D AUC VA P BFEEL cut-off U (% ) RS (%)

Hey 0.744(0.671 ~0.809) 6.230 <0. 001 0. 360 >14. 647 50. 96 85.00

BDNF 0. 829(0. 763 ~0. 884 ) 8. 157 <0. 001 0. 667 <5.628 100. 00 66. 67

a-Syn 0.949(0.903 ~0.977) 27.050 <0. 001 0.79% >9. 749 82. 69 96. 67
100 i 3 it

80

LI B R B B

60

T

BIEE

40

LA L

20
—— Hcy

— BDNF
a_Syn

0 20 40 60 80 100
HRE

Bl 1 Hcy BDNF,a-Syn 7k Ei2 B 1H & 7R % &

H WA RBER ROC B E

B FE T2 A4 AT R S AL TR
Jit DA BEFHZ TR ML R AE T PR 5 IR I, 1 BB
Jo-SCR AT (8% 52 450, R R A R 58 A% DX Tl v R 5
DA REFRZ LR TR, TARRAT Y R A4
ARG (A 2 AR I R A B T i 3 50 7
P OB T PR SCRAR PR 45 A T RE AT
SIS 2 U P 3 g B O N S B (T
IR | 7 5 ) AR AR B, DA 6 AR
500 9 S A2 B 7 FL A S, i H AT SE
TP Z I AL i AN B

RN Hey @33 M BB 88 73l , 5% Ca™



74

PRLIAE , DI T3k ot 2 20 L %) 40P 1oz 98, 138 B Ao 22 44
MR BEAERF ST WoR S, i P R R Hey
SRMAA: AR B IR R, A4 R Eow, 1
0 B LTS Hey 7K1 W1 AR T 00 45 AR 8
THTEMA A ARG B T EL R R & B Bt I 4 AR AR
%G 11 JB s A8 LR N E , Hey /KBl FHims 5 EL7E [R5
SrFTh IR Hey THECN IR USRS fa R R, 5
WEAEWF S A0 AT ; o0 A Lk A, £ 38 Hey FHi
2 P S5 AR T = 4 AL D RT B S xR R Y
PRHE W vk R R ABUA &, BDNF 72 AR &
B RARMIE XA TR, AT AE A 2 45 p 2200
FAME A, 0 2 g iR A7 Mo As S, BF ST R
WU AR R I 4 2 BEE, I BDNF A) i i i
i o B E A LG 20, AL G L3 P BDNF 1] sz Wk i 2H
2 BDNF 7K, BDNF [ £ 35 K Th i AR %
PP TT B G . AR AR TR, IE# O R
SR I BDNF 7K e 00 4 A7 0 H 3%, HLBE & 1
P s 28 2 B A N, BDNF 7K SF-AH I A, HL 0115
534 7, BDNF T8 Sy il 1 52306 722 1 DR 47 R &
o-Syn 7E 1R P R Ak RT3 3R Mkl 22 AR, i
ARG P AET P B A LA B8 o S iR A 3 ¢ 3
A4 7% & A [ BT o-Syn BEIE 3 Toll AE3Z1K 4 376
SZARPRZETC A 1 /N BT A L, 3 B0 S Ak NO
SERETE W ARSI, i R 2R T DA RE B 48 0T
P80 RS AR B IE IR R a-Syn K
ST 00 4 AR AR A, BB B3 B 5 A2 i om
H, a-Syn KPREZ 2T E S FUE T BR o-
Syn 7K Fh 55 A A 4 A% A8 A B 5T AR Y A I R
., ETU MRS & B, 17 Hey . BDNF | a-
Syn 7K V- 550 4 A H I 1 ORS AR 1 kA B
EAHOCHE LA % SR T LR 4R Aris H T im 4
FRIR R P O S 92 8 R, b R 8 AR kAT
ROC 43#Hr &3, il Hey .BDNF , a-Syn 7K P12 Wi
SRR BRI R AE 9 AUC 543518 0. 744
0.829.0.949, iRFEARI HA —E 12 Wik hg, Horp
a-Syn 2 BIRLHE KRS et , BDNF 1932 B Sl %
o

25 TR W4 AR R A A il SR A8 5 Hey |
o-Syn T+ 45 5&, BDNF FH i & AR 47 R 285 FL il v
Hey \BDNF , a-Syn 7K -5 00 4 £R5 £ & ki 11 06 28
B — g W0 M (8, o7 T I R 46 B2 W, w] i
SRR B RS ENAIT IS %

[ &% k]

(1] XN, &3, EAMH. BEhamEEdmeRmiEa N s

S E R R A2 2024 F 7 A4 21 B4 M

A RERMEFW[I]. ERAFFR(EFMR),
2023,49(1) :110-115.

(2] BN, T8 RET, % MWaRBEsmeRnnm(l]. $4
ATH E 5 RA 2% ,2022,31(4) :320-325.

(3] W, MM A RRENFRAR[T]. FRE S kR
%,2021,38(4) :189-192.

[4) KRG, FRE, B, % hWEUWNLASAMESHLHRRY

BEMARRER BRRE"RENZR[T]. RN ERFE R

%,2020,33(5) :371-374.

Rt R, M, E. MAKREINE IR LN EE

BIRHARYWEZH R[] PAREFEF$£F,2020,39

(9) :995-1000.

(6] Z=Wu, HMIE, KA, 5. R A A8 X/ 20 ik b A RN
MR EH A R[], PSR LR,
2023,56(11) :1244-1253.

(7] B4, k=77, TFH, % ERNHESESREER S W
FUWEEREFRERETFNELEAR[I]. FELHRE
¥ 2023,26(12) :1463-1471.

(8] WS, Hal EWM, % - RBEEGEHARREARA
KIIT. B R 25 38 % 22 75,2023 ,39(8) :1201-1205.

(9] MR, 5, KR, % ETEHARELNN\RFEHE
e FEE AP MR [J]. R, 2023,37 (18);
3388-3391.

[10] Eaf , R/ANE Ih%E % WafEETmaEnbhdRm g
AL EEEDEFE P B AAX[]]. ERMLERER,
2020,28(6) :420-425.

(1] Bt gL, Bve ot A ME. EAR % m-3 e al. MR B o) dk
FZHFEEWMAFRRN AL TEMNA[T]. PERBALES
%,2023,39(1) ;178-185.

[12] W%,k K, EXHE,%. A& MRI B A VBM A4 X 7 7 g
SRR R YRR [T]. B4R R 1R ,2023,14(10) :20-25.
[1B]&kukok, % BRI, % BHWMEFRFHEBENT #HKE
RGERTHEREEZRRITAMN(I]. PEEFFRFLE,

2015,23(8) :567-572.

[14]% B, F4F,FF,%. XFWMLKRFEY ILEF ABL142 EGF
Fn Hey ACF 5 A o oy b FE 75 RO /™ B A2 B % R AL B A
M), IR EYEF3HE,2022,22(11) :2186-2190.

[I5]kEXf A S, AL, %, FEH CysC X Hey § #4104
AMAERERFRmEREMAMEANT]. PEER SR,
2022,19(5) :82-85.

(16 B, B, AR, % RERMLERESMES WAL AR
WiERBEENE A& ETZFERE[]]. PEFPLZ,
2023,18(8) :858-866.

(171 %%, Tokk, R85k, Mk BDNF 5 045 B %5 15 R T E
AR MEAAT[T]. o EFR 4% ,2021,49(6) :721-724.
(18457 Fx BEx,RE,%. Alpha-synuclein B ¥ ¥ A £ i 4
FRAIEBIT R EAR[I]. FEREZEFFF,2019,35(23) ;

2911-2915.

[19] F—L, Eat, B4, 2. miR-7 #1 miR-153 #1#| a-syn & kA&
BEMFG SO EEME TGP EANF[T]. FEFL
% ,2021,35(2) ;152-158.

( Wk B 157:2024-01-17 ;& 8] B 117 :2024-03-21)
(A% bk B

—
W
[



