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LIU Lan' ,DUAN Xunzin®,CHAI Jingyan® ,GUO Qin'®
(1. Department o f Ultrasound ;2. Department of Laboratory ;3. Department of Neurology ,
A f filiated Hospital of Jiujiang University ,Jiujiang »Jiangxi 332000,China)

[Abstract] Objective To explore the value of substantia nigra hyperechogenicity transcranial sonogra-
phy (SN-TCS) combined with sphingosine 1-phosphate (S1P) and HDL-C in the early diagnosis of Parkin-
son’s disease (PD). Methods A total of 98 PD patients admitted to this hospital from October 2021 to Octo-
ber 2023 were selected as the PD group,and another 100 healthy individuals who were admitted for health
check-ups during the same period were selected as the control group. The conditions of the PD group were e-
valuated according to the Hoehn-Yahr (H-Y) staging criteria. Patients with a score <C2. 0 were classified as
mild patients (n=234),and those with a score ==2. 5 were classified as moderate to severe patients (n =064),
Both two groups underwent SN-TCS examination. The level of SIP was detected by ELISA,and the level of
HDL-C was detected by an automatic biochemical analyzer. The differences in substantia nigra (SN) hypere-
choic area,S1P and HDL-C among each group were compared. Multivariate logistic regression was used to an-
alyze the influencing factors of moderate to severe PD occurrence. The receiver operating characteristic (ROC) curve
was drawn to analyze the application value of the three indicators in the prediction of PD disease. Results Compared
with the control group, the mini-mental state examination (MMSE) score, Montreal cognitive assessment
(MoCA) score,S1P and HDL-C levels in the PD group were lower,while the SN hyperechoic area was larger
(P<<C0.05). Compared with mild patients, moderate to severe patients had lower MMSE score, MoCA score,
S1P and HDL-C levels,higher unified Parkinson’s disease rating scale (UPDRS) [ll score,and larger SN hy-
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perechoic area (P <C0.05). The results of multivariate logistic regression analysis showed that high UPDRSIIl

score and increased SN hyperechoic area were risk factors for the occurrence of moderate to severe PD, while
high MMSE and MoCA scores and high levels of SIP and HDL-C were protective factors for the occurrence of
moderate to severe PD (P<C0. 05). The results of ROC curve analysis showed that the area under the curve
(AUC) for the combined prediction of moderate to severe PD by SN hyperechoic area, SIP,and HDL-C was
0.821(0.769—0. 873) , which was higher than that of a single indicator (P <C0. 05). Conclusion SN-TCS com-

bined with S1P and HDL-C examinations is helpful to improve the accuracy of PD diagnosis results.

[Key words] Parkinson’s disease;substantia nigra hyperechogenicity transcranial sonography;substan-

tia nigra hyperechoic area;sphingosine 1 phosphate;high density lipoprotein-cholesterol
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3-kinase, PI3K) /% H ¥ f B(protein kinase B, Akt) .
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DRSII & #F43 . SN 5if 1] 7 i B K2 8 PD &
() 1 [ Bl 2%, MMSE . MoCA & ¥4 & S1P. HDL-C
FKF R EE PD EAMARPINE(P<<0.05), It
Hh, SN i [1] 75 i AL & S1PLHDL-C il v & )% PD
RN R S (P <<0. 05), 5REAFE 2 4590 ik
I, FEJFHE & SN-TCS K 2 i 4% 1] 75 {5 5 g s Bt
SN ERUTFUIE B, 56 0] 75 10 AR 3G O Ud BH 2R U R 22,
2% J6 YR BE AR N 38 £, 08 i 6 2R D ) RE R
M), PD &A= B AR KU T H SN-TCS B A JC .
TR T EE S AT S, SIP.HDL-C
il S5z W S0k 7 K B 48 E IR . #57 S1P L HDL-C 7K - %
G 457 Bl 2 9 E N B R 3 A U 1 ) R R A A S
L PD KA AR XU X T

ZE I firid . SN-TCS Bt & S1P.HDL-C A B T2
B PD LS B 25 B A v R . A SR R 2 b HE T
FEA BN 85 R vT R A2 AE A Ay, & J5 AT 97 KRB AR i
FLASAE . &y SN-TCS,S1P, HDL-C 7E PD 2 Wi th iy
NS %

S % Uk

[1] BENITO-RODRIGUEZ C M, BERMEJOPA-
REJA F,BERBEL A, et al. Twenty-three-year
mortality in Parkinson’s disease:a population-
based prospective study (NEDICES)[J]. ] Clin
Med,2025,14(2) :498.

[2]

[3]

[4]

[5]

[6]

(7]

[8]

[9]

[10]

[11]

[12]

[13]

2731

ANDERSON K N, KEOGH M J, GOSSE L.
Sleep disturbance in parkinson’s disease: con-
sequences for the brain and disease progres-
sion, a narrative review [ J ]. Nat Sci Sleep,
2025,17:1521-1537.

LIANG J,WANG Y,ZHU X,et al Short sleep
duration is associated with worse quality of life
in Parkinson’s disease:a multicenter cross-sec-
tional study[J]. Sleep Med,2024,114:182-188.
ZEERAR L ORI, UHE R S T AT 2 PR R LB
N HVAT SR 7 125 X8 1 4 8% 3 5 O S0 B AE 1) B 52 %
RLI]. &E K EE %, 2024, 53 (23): 3590-3595.,
3601.

VERAR R B A TR e AL A 4 AR I8 R
wiz A AT LT ] BARE A K A2 97, 2019,
243 F) 1) :260-261.

RS GEH IR, oK B, A 28 R R A 2 T (]
FEAZ W H 4 AR 09 I RN (LT . h PE B2 45 5 O
JIBg 1M A5 95 24 5 . 2022.,20(23) 1 4376-4379.

GAO S,WANG Z,HUANG Y,et al. Early detec-
tion of Parkinson’ s disease through multiplex
blood and urine biomarkers prior to clinical diagno-
sis[ J ]. NPJ Parkinsons Dis,2025,11(1):35.
WANG W,ZHAO Y,ZHU G. The role of sphin-
gosine-1-phosphate in the development and pro-
gression of Parkinson’s disease[ J]. Front Cell Neu-
rosci,2023,17:1288437.

SPAMPINATO S F,COSTANTINO G,MER-
LO S, et al. Microglia contributes to BAF-312
effects on blood-brain barrier stability[ J]. Bio-
molecules,2022,12(9) :1174.

SAMIRA S,MOHSEN H D,HALEH B,et al.
Serum lipid profile of Parkinson’s disease pa-
tients:a study from the Northwest of Iran[]].
Caspian ] Intern Med,2021,12(2) :155-161.
AR 2 AR 7 i s A R S
WG 7 e B L Z RS RE =4,
Hh ] R A2 B 2 2 A 4 AR 5 02 B RS A Ll
Ze 51 2. WA AR A v B L g R LT L v B
HHIE 5, 2018,24(7) : 745-752.

H AR IR 2 25 T80 2 1 43 WA 4 AR KB Bl B
22, [ O PR 2 2 R B O A3 23 00 4 AR
s M iz Bl B i 2 4 b I 4 AR IR T 4R R R
PURRO LT ], A A m 2 B 2% 35, 2020, 53 (12) : 973~
986.

H AR B 2 2 B 2800 2% 41 43 WA 4 AR Sz B e i
22, v O P 2 A e R BRI 4 25 0 4 AR
Wi Mz B B R . BR AL & AR R 2 S
BT E R FZ AT ] h R g B R R



2732

2021,20(2):109-116.

(147 BB 2 2 i 200 % 43 23 W0 42 AR S 3z ol B it
s, v O PR 2 2 R BRI 4 23 0 A AR
95 M1z ) B B A A, TR AR IR 2 s B B A 4 43
Pl 220 BIL5 AT A Bl 28 0 2 L 4 R R
HIZWibR i SR A8 rE G RO [T . e &
Bl ,2021,54(8) : 762-771.

[15] HOU C,ZHANG W,LI H B,et al. Spatial vari-
ations and precise location of substantia nigra
hyperechogenicity in Parkinson’s disease using
TCS-MR fusion imaging [ J ]. NPJ Parkinsons
Dis,2025,11(1):78.

[16] ZHANG Y Y,JIANG X H,ZHU P P, et al.
Advancements in understanding substantia

nigra hyperechogenicity via transcranial sonog-

raphy in Parkinson’ s disease and its clinical

implications [ ] ]. Front Neurol, 2024, 15:
1407860.

[17] HENG N,MALEK N,LAWTON M A, et al.
Striatal dopamine loss in early Parkinson’s dis-
ease: systematic review and novel analysis of
dopamine transporter imaging[J]. Mov Disord
Clin Pract,2023,10(4) :539-546.

[187 A fil , 2 SCoa, X0 2L L 45 A 46 2R A8 5 R
e 17 S il PR 195G R L 1. i PR A 28 9 o 2%
#,2019,32(1):9-12.

[19] MILANOWSKI L, SZUKALO P, KOWALS-
KA M,et al. Clinical and genetic characteristics
of parkinson’s disease patients with substantia
nigra hyperechogenicity [ J ]. Int J Mol Sci,
2025,26(12) :5492.

[20] GONG L,SHEN Y, WANG S, et al. Nuclear
SPHK2/S1P induces oxidative stress and NL-

FTHREF 2025 F 12 A% 54 55 124

RP3 inflammasome activation via promoting
p53 acetylation in lipopolysaccharide-induced
acute lung injury[ ] ]. Cell Death Discov,2023,9
(D:12.

[21] SCHWEDHELM E,ENGLISCH C, NIEMANN
L,et al. Sphingosine-1-phosphate, motor severi-
ty, and progression in Parkinson’ s disease
(MARK-PD) [J ]. Mov Disord, 2021, 36 (9):
2178-2182.

[22] HURH K,PARK M,JANG S I,et al. Associa-
tion between serum lipid levels over time and
risk of Parkinson’s disease[ J]. Sci Rep, 2022,
12(1):21020.

[23] MADAUDO C,BONO G,ORTELLO A,et al.
Dysfunctional high-density lipoprotein choles-
terol and coronary artery disease: a narrative
review[ ] ]. ] Pers Med,2024,14(9) :996.

[24] FEIRK. R 58, B8, 5. LK SIP Al HDL-C &
TR IKF- 55 00 46 AR o S8 3 I DR R AR 1) R DG 1 A 5
1. SRR B B2 24 A4 75, 2022, 37(3) 1 182-186.

[25] QUATTRONE A,ZAPPIA M,QUATTRONE
A. Simple biomarkers to distinguish Parkinson’ s
disease from its mimics in clinical practice:a com-
prehensive review and future directions[ ] ]. Front
Neurol,2024,15:1460576.

[26] MA ZL,WANG Z L,ZHANG F Y,et al. Bio-
markers of Parkinson’s disease:from basic re-
search to clinical practice[ J]. Aging Dis, 2024,
15(4) :1813-1830.

(Wi fs B #1.2025-04-15 &[] H #1:2025-07-03)
€112

(456 2726 50

[25] ZHOU S,GAO X,PARK G,et al. Transcranial
volumetric imaging using a conformal ultra-
sound patch[J]. Nature, 2024,629(8013) ; 810-
818.

[26] A A v 2z 2, (o [ A i 2 2 0 B o A
HHEFIRITIEME 20240 54, T %4 b E A
rheg o 20V B i M A b R R T R 2024
(1. A 4435 ,2024,19(12) 1 1460-1478.

[27] MA H,CAMPBELL B C V,PARSONS M W,
et al. Thrombolysis guided by perfusion ima-
ging up to 9 hours after onset of stroke[J]. N
Engl ] Med,2019,380(19):1795-1803.

[28] THOMALLA G,SIMONSEN C Z,BOUTITIE

F, et al. MRI-guided thrombolysis for stroke
with unknown time of onset[J]. N Engl ] Med,
2018,379(7):611-622.

[29] sLAI, 5= X SR, 55 % 45 3 Wi VA U7 2 M Bk i
PEAS o B 5T R LT, b Il e 2 A
2025,22(2):127-134.

[30] v [ & 4F B2 2 2 23 i Il 48 9 03 2% B Ad, R L
I A5 R I A v G A DR I R S e rh B &
FALH [T, [E PR b 200 2 W & A0 B 22 2R ik
2025,52(2) . 1-7.

(Wi fs B #1.2025-07-25 &[] B #1:2025-09-17)
O 5 - 52 i)



