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%% S1P Fil HDL-C #&ik /K F- 15 i A S 4
i ACHE AR 114 F G PEBIE S
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 E: BB o4 &% (Parkinson’s disease, PD) % # o $5 A BF 1 #4582 ( sphingosine 1 phosphate, SIP) . &
% JERg & B 2B & (high density lipoprotein cholesterol, HDL-C ) &i&K-F, KT =# 5 PD &F 6 RmEKG K 2, ik
BAF 201857 A ~ 2021 53 A THRETH P EFRAL 6 PD B4 100 IEAFF R % (PD 4L) , A& HoehnYahr
S EF S ABEN (1 ~248)356], PE (25 ~38) 3668 FTHEM (4 ~58) 2046, % LRE MR
A 105 ) A A4, M E s SIP A= HDL-C R K-F; WA REZ EA2H PD & FiE 3 m kR AEE 2 K E S
KA Pearson & 4 #7 PD % 4 fn 3¢ S1P #= HDL-C & ik R-F 52 sh e K F 5 Fe JE 2 Fh g k3 9 A8 X M5 Logistic =2 5
MHmEEPDRERE L, &R PDAEE @R SIP (298.77+142.22 pmol/ml ) #= HDL-C ( 0.96 + 0.24 mmol/L )
FOA K B EKT 2B (512.66+201.31 pmol/ml, 1.87+0.33mmol/L) , £F A %+t 3 &L (=8.744, 20327, ¥
P=0.000) , % &, ¥ EAfEFEMLE SIP (39533+156.66 pmol/ml, 290.73 + 142.60 pmol/ml, 210.25+113.07 pmol/
ml) %5 HDL-C (1.36+0.29 mmol/L, 1.07+0.25 mmol/L, 0.45+0.16 mmol/L ) &k K-FARKEAK, ZF A%t 5FEL
(F=14.090, 113.414, ¥ P=0.000), 2 EH., ¥ EAFEEHAE— WML KB IFEZTHESE 3% (unified parkinson’s
disease rating scale Il ,UPDRS Il ) #F % (26.89+8.63 4, 43.11£16.66 &, 56.79+27.27 &) . X% R M AR & &
( Hamilton depression scale , HAMD )i#4~( 12.35+3.96 %, 19.63 +4.87 %, 25.18 £ 5.17 % )5 i R # £ &% % ( Hamilton
anxiety scale, HAMA ) #£4 (8.86 £2.67 4, 16.93+3.89 %, 26.79 £ 5.83 o) 1Rk Ft &, £33 A %t 5 & L (F=20.648,
61.097, 146.366, 3 P=0.000) . fa 454k A4 & (mini-mental state examination , MMSE ) % (23.67+4.37 %,
16.58+£3.67 4, 12.06+2.15 %) AR, £FA %5 &L (F=85.925, P=0.000) . PD %1% % i ¢ SIP £k KF
5 HDL-C & A K-F 2 EAMX (r=0.633, P=0.007) , =15 UPDRS I+ % . HAMD # 4 f= HAMA #4553 2 fi 48 %
(=-0.605 ~ -0.480, ¥ P < 0.05), 5 MMSE ¥4 2 4% (7=0.587, 0.518, ¥ P < 0.05). =3 SIP, HDL-C &
KR TF AR F o F B PD #9 5 EKRB & [OR (95%CT) # 1.936 (1.265 ~ 2.962) #22.011 (1.372 ~2.947)1(# P
<0.05) . it 3 SIP 4= HDL-C F# 1k kA T4k 5 PD & F W6 kA % 6 R T At Yol 2 3¢ S1P #= HDL-C
FAERF, 4EPD KA. BEARE LG REIRG T, TAEA PD 692 3h5 b F B
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Correlation between Plasma S1P, HDL-C Expressions Levels and Clinical
Symptoms in Patients with Parkinson’s Disease
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Abstract: Objective To analyze the plasma levels of sphingosinelphosphate (S1P) and high density lipoprotein cholesterol
(HDL-C) in patients with Parkinson’s disease (PD), and explore the relationship between them and clinical symptoms of PD.
Methods 100 PD patients diagnosed in the Second Central Hospital of Baoding City from July 2018 to March 2021 were
selected as the research objects (PD group). According to HoehnYahr stage, the patients were divided into mild group (stage
1 ~ 2) 35 cases, moderate group (stage 2.5 ~ 3) 36 cases and severe group (stage 4 ~ 5) 29 cases. Another 105 healthy people

were selected as control group, and plasma levels of SIP and HDL-C were measured. The scores of motor symptoms and non
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motor symptoms of PD patients with different severity were compared.Pearson method was used to analyze the correlation
between plasma S1P, HDL-C levels and motor symptom score, non motor symptom score in PD patients,and Logistic regression
analysis was used to analyze the risk factors of severe PD. Results The plasma S1P (298.77 + 142.22 pmol/ml), HDL-C
(0.96 + 0.24 mmol/L) expression level in PD group was significantly lower than that in the control group (512.66 +201.31
pmol/ml, 1.87 +0.33mmol/L ) , the differences were statistically significant (¢=8.744, 20.327, all P=0.000). The expression
levels of plasma S1P (395.33 + 156.66 pmol/ml, 290.73 + 142.60 pmol/ml, 210.25 + 113.07 pmol/ml) and HDL-C (1.36 + 0.29
mmol/L, 1.07 + 0.25 mmol/L, 0.45 + 0.16 mmol/L) in mild, moderate and severe groups decreased in turn , the differences were
statistically significant (#=14.090, 113.414, all P=0.000). In mild, moderate and severe groups, the scores of Unified Parkinson’s
disease rating scale Part II1 (UPDRS Il ) score (26.89 + 8.63 score, 43.11 + 16.66 score , 56.79 +27.27 score), hamilton
depression scale (HAMD) score (12.35 + 3.96 score, 19.63 +4.87 score, 25.18 £ 5.17 score), hamilton anxiety scale (HAMA)
score (8.86 + 2.67 score, 16.93 +3.89 score, 26.79 + 5.83 score) increased in turn, the differences were statistically significant
(F=20.648, 61.097, 146.366, all P=0.000), the minimental state examination (MMSE) score (23.67 +4.37 score, 16.58 +3.67
score, 12.06 +2.15 score) was decreased in sequence, the difference was statistically significant (/=85.925, P=0.000). In PD
group, plasma S1P expression level was positively correlated with HDL-C expression level (7=0.633, P=0.007), and they were
negatively correlated with UPDRS Il score, HAMD score and HAMA score (r=-0.605 ~ -0.480, all P < 0.05), and positively
correlated with MMSE score ( =0.587, 0.518, all P < 0.05). The decreased expression levels of plasma S1P and HDL-C were
independent risk factors for severe PD [OR (95% CI) was 1.936 (1.265 ~ 2.962) and 2.011 (1.372 ~ 2.947)] (all P < 0.05).
Conclusion The abnormal low expressions of plasma S1P and HDL-C may be related to the clinical symptoms of PD patients.
The occurrence, severity of PD and the changes of clinical symptoms can be evaluated by monitoring the plasma levels of S1P

and HDL-C, it can be used as an auxiliary diagnostic means of PD.

Keywords: Parkinson’s disease; sphingosinelphosphate; high density lipoprotein cholesterol

PA4 7795 ( Parkinson’s disease, PD ) J&3%4E A
WM RGNS, RIR R LA, A
AR 85 % LU B AR ARER IR R IK 5% i,
PR RPN MRS SRR AN (P A= B LR L
B8RS B SRR AF M RS SRR WA
. & MARSE, TARE ShEAR T RE R IS Bl
IR Z FNER PD Y A A 5 A 12 BRIk 22 5
H PD AR, ARKE . AR E RARS
U FIRIEA PD AR A A WA AR AR E R
B2 W T B A R TR A B X EA
I AR 5 5 B 22 LMK P AR PD Y =2 AL
iil, Z OB ZuAEIRIE, S8 TR A A
BEEAT, AT R BT SR A4 % v 22 LU e 5 S IBEAR
REth i FOPA R, FeAiE iR g . Wl E P
#9421 B2 ( sphingosinelphosphate, S1P) J&
BRI B EZEE ST, FEUREAERX
FEAE, FEVI R ANME . I A5 T LA i A0 FULAN i 32
AP, FEUESE, HEA M N RS Ol
SO/ FEER IR EE R, R S Kok A Ak
COIERRMEH R, 580N RED Y,
= % % P8 & A H & B (high density lipoprotein
cholesterol, HDL-C ) J& H g Jix B H: i #8547 (9 93 15
N E A IEE N, FEENIEG, AT
BB R =BEH s, A duafl . iR EER Y.
FErpE s T KB, PD B ANE I HDL-C 3
RAKCE W] AR TR 2, H4#/% HDL-C 5 PD

SR AR A e, & PD BRI R &, RITTA &
¥R} SIP, HDL-C 7E PD H i 36 1k /K 5 1if RAE AR
)& AP BEAT R, PR A5 2 L3 S1P,
HDL-C %355 PD IR IRAER R, DI ST
i PD SR E G T T AR A W Fdahs, BB R
T IRIT LA S AR TG P RIS
1 MEl5H*®
1.1 B % ®PE20184E7 H ~ 2021 43 H
TR TS L EEBEAfZ ) PD B3 100 41 F
JEXF S (PD A ), J 152 0, Lotk 48 1], 4F#%
62~85 (75.03+6.37) %, H & HoehnYahr 73 ] )
PRUEVFE R R R E R A 1~2 )
35 HREELL (2.5~33) 36 i, FEEEA (4~51)
29 il M AARE: OBFHFFE ChEME R
BWIERIE (2016 A7) YRIHHSE N 2 ™ @1 & PD U,
Q— ekl . HEBRbrE: OFp MRS, K
MR R, Hag. iS04 & 1 PD
LATIE;, QZFRGER . TR LIS PD
BINGEEAE; OFF K ONE . IR BT REA 22
A IR BB Dy MR D (A 2 105 161K
XTRRZL, B 53 6, Lotk 52 1, AR 63~85 %,
SRR 7497 £6.18 % PD 415X AL 4R
R RGIFE X (¥ P>0.05) . RIF5EHE
BB PR 2 o ib e e St , 21 R@ s A A
P B G R E

1.2 BELRXA FEFR (FERC IR B AT R
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INE, BS. Multiskan FC) 5 4 H sl b iYL
( EE V& R YR ARA R, #5.
AUS5800 ) 5 Ifi13¢ S1P BEEEGRER T (enzyme linked
immunosorbent assay, ELISA) i # & ( db 5 &
PRI R A A, M5 ARB11575) 5 1M
HDL-C AL & (WL R A I ER A

FRZHE], it L7003) .
1.3 F&%
1.3.1 FRACREE: PD BH THIL)E 24 h N KK H
TR Y H 25 G G0N U F# K 5 ml TIHERDT
BB, #E 20°CAF FE0 15 min (3 000 r/min )
EASRNMNIE, -80CLRAFE T KA .
132 13 SIP, HDL-C Fik/KFAl: M -80°C
VKA U VRAE ISR FEAS, f#f 14, R ELISA %
ME 220 MK S1P FiksK 5 R4 A ALy
B4 22 1M HDL-C 3Rk /K, B ey 4%
Fe FAGR G U kA T .
1.3.3  IWIRAERTESY . iz sliEtk: SRS — A4 2%
Wi O 2 i 2 45 T3 43 (unified Parkinson’s disease
rating scale part III, UPDRS Il ) #F53 ¢4 PD (5
Z8hUifE, | UPDRS M iFor il 5=, sE. iz
SRS | LRSS MHERIT AT IE.
B VBREGSy, ATE S AR NS UPDRS ETF4r,
SPTAT SR e o

Jeiz stk : OINFITIRE: SR 2 HeR S
K 2 (minimental state examination, MMSE ) H %
U PEAY, MMSE WEorARifE: E K 10 4y R
KAV I35 4r . 1812713 45, W2 J1 3 4. WEE

MESTRIBE ST 9 43, B3 30 4y, 43obis, NAIThiE
Fhr, @R SR R B % (Hamilton
anxiety scale, HAMA ) 14 A " g-4 7344, 0 ~ 14
AR > 14 4 IR, OER: RAHDUE/R
fRANAR & 5% ( Hamilton depression scale, HAMD ) 24
TRRAS U AT PR, < 8 4 AR = 8 4 AR
1.4 St Fobr  WEABE IR R S22 A
SPSS 23.0 #4734, £FG ES it EERER
PR = ArifE2E (X=s) o, PIALIR] HLRER A
SERRAS ¢ K5, 224 IE] B AR LR R Oy 2240
HE— L LR SNK g R s 185070k L%
(n) Fm, RHRFKL:; K Pearson 15437 1ML
¥ S1P, HDL-C Kik/KF-5 B F I RAEAR D53 AH
Kk Logistic MR EE PD AUEKE N ;
P<0.05 WZESAGIEE L.
2 HR
2.1 PD#4 5 sF B 4 &k § SIP, HDL-C & & &
kg S5 XA, PD 4l I K S1P
(298.77 + 142.22 pmol/ml vs 512.66 + 201.31 pmol/
ml ), HDL-C( 0.96 + 0.24 mmol/L vs 1.87 + 0.33mmol/
L) RIEKFHEBEFERMNK, ZRA5%IT¥2EX
(1=8.744,20.327, ¥J P<0.05) .
22 AR S EAREPD EF ¥ SIP, HDL-C &
HRPE WK 1. HREARHF LR, T
B K S1P, HDL-C 335 /KF B B R
(g=4.448, 7.641, 7.088, 21.025, ¥] P<0.05) ; 5
PR E g, BB K S1P, HDL-C #ik
IR B RA (g=3.458, 14.416, ] P<0.05) .

1 AREMEERRE PD 2EM ¥ S1P, HDL-C RikKFELLE (x=5)
[ BB (n=35) A (n=36) A (n=29) Fig P
SIP ( pmol/ml ) 395.33 + 156.66 290.73 + 142.60 210.25 + 113.07 14.090 0.000
HDL-C ( mmol/L, ) 136+0.29 107025 045+0.16 113414 0.000

23 RRPEREPD EHiEshmEik, FiEHEK
ok Wk 2, HREHLELE, PE, &
& 21 £ 45 UPDRS I %43 . HAMD i /3. HAMA
W W F T E (¢=5.234, 9.120, 9.296, 15.487,
11.405, 23.955, ¥] P < 0.05) , MMSE T4y i Z %

it (g=11.766, 18.214, ) P < 0.05) ; SrhpEEdl &
F ks, \EHEH UPDRS T4y . HAMD 1143 .
HAMA P43 BETHE (¢=4.199, 6.742, 13.257, 3] P
< 0.05 ,MMSE 753 i EF#IR( ¢=7.136, P < 0.05 ).

x2 AEM™ERE PD BHEHER. FFEIERITSLLE (xxs)
TiH BREEH (n=35) A (n=36) A (n=29) Ff P
UPDRS ¥4 26.89 +8.63 43111666 56.79+27.27 21.036 0.000
HAMD $43 12.35+3.96 19.63 +4.87 25.18£5.17 61.097 0.000
HAMA P43 8.86 +2.67 16.93 +3.89 2679+ 5.83 143461 0.000
MMSE $43 23.67+437 16.58 +3.67 12,06 +2.15 85.925 0.000

24 PD &% fn¥ SIP, HDL-C £ K-F 515 3
JEARIE . JEEFIEKRIFESMAEMR S M PD AR
# 1L 2% S1P Fil HDL-C % ik 7K °F 5 UPDRS I

4% . HAMD 4> . HAMA 1433 2 A (r o=
~0.480, -0.577, -0.603, P=0.002, 0.006, 0.003;
FupL.c=-0.500, —-0.496, -0.605, P=0.027, 0.008,



LA 90 2 2 20 75

¥537% 453 2022458 J Mod Lab Med, Vol. 37, No. 3, May 2022 185

0.030) , 5 MMSE I 4 2 1E # 3¢ (75,=0.587,
P=0.008; rp.=0.518, P=0.013) ., PD 4 £ #
M 3% S1P 23k /K V- 5 HDL-C % ik /K F &2 1E 41 ¢
(r=0.633, P=0.007) .

2.5 #vk & PD # Logistic )2 541 WL 3,
# 4, VIPD EMEENHALRE (F=0, Z=1),

LL UPDRS MM 3F 43, HAMD ¥ 4. HAMA ¥ 43
MMSE 43, S1P, HDL-C iy [7Z8 & (#5501{E )
PEAT PR 2R K Z [ 2 Logistic 14T, 4558 BN
1M3% S1P, HDL-C FKiA/KF-FEARIE 0 I PD 1Y
WA fER AR (P<0.05) o

=3 HIEE PD B EE Logistic BIJAS T
Gy B {H SE {8 wald fi§ P{H OR fi 95%CI
UPDRS TH#43 0.586 0.192 9.301 0.002 1.796 1.233~2.617
HAMD 43 0.469 0.220 4552 0.033 1.599 1.039~2.461
HAMA $F43 0.573 0.208 7595 0.006 1.774 1.180~2.667
MMSE 43 0.695 0261 7.094 0.008 2.004 1.202~3.342
SIp 0.600 0.159 14.263 0.000 1.823 1.335~2.490
HDL-C 0.664 0.181 13.447 0.000 1.942 1.362~2.769
x4 HIMERE PD HZEE Logistic @A
i B {H SE {8 wald f P OR {8 95%CI
UPDRS TNHF43 0.226 0.147 2354 0.125 1253 0.939~1.671
HAMD 43 0.120 0.104 1.341 0.247 1.128 0.920~1.383
HAMA 43 0.154 0.093 2727 0.099 1.166 0.972~1.399
MMSE 4 0.187 0.168 1243 0.265 1.206 0.868~1.676
SIP 0.661 0217 9.268 0.002 1.936 1.265~2.962
HDL-C 0.699 0.195 12.836 0.000 2011 1.372~2.947
3 IFie SEETIRAG, IONE TR RS BEYE, BARH MK S1P

M4 AR5 (PD) &5 KAk ph B 1 dEg
W, W WLTH AR, BA SRR, Sk
KA RS 1 ZRCEEFE N RN A A
TP R 5 822 e ph 22 e T e ZR Lt — 45 1 A
BE BN I e S5 % MGs s PD £ E L
HLifi 14

BRI 1 BEIR (S1P) EIE 4l A2 Fh Ak
VIR E Z G 52—, WSk
M —FP YGRS, S 5 Z A Y6E,
WanpEsE s . TR . AN AENE S 5%, [k
PRI, PR kAT e Y ESAKT AR
WFTR IS, BEBE NG D 298 i Jo 4 it A f T A S5 4
KRG KB AP RN, o 29EBE
(R EARAAR i S1P ik K- R 41K, DIRR % U
W LI, ATPI3A2 FEH 4ifS (1) ATP13A2 & H I
e R 1 A AR QI S, (RS BENR e M A 2R
T — A IR ki 8 2 L e e 2838 SR AR S RAEG, AT 3
BN EAT A S5 Gz s, R HEN SIP 5 PD
BEITNFHA LK, ARG RE/R, PDAHBRHE
M3 S1P FiksK V- E AT X R4, 5 BSAKT % 1
MR aE B BAT 2, EL B 1% ™ SRR A B8 ik

S RFIATTRES PD &k o tE kA &, JEAN
AIAEJE SIP Rk AKCTFRRAK, ALK 38, i
Z AL ICAT I £ . JH [ A — A LA T
R ER RSB, fERINALUR ) Z A4,
AP T 5050 2 i 1 490 228 40 i S 52 v i e 22 2R
GuiGsh, EPD WAL, KERPHEEEEMO.
HDL-C J&: I8 8 B ey . Uk fe/ N —Fh iR 26 1
K fg AR 0 ety i, wlat L as R R, 2
Prgfb., PR . PR SER, SEMANMECR%
Y1, WS H R PD B F AR R 2 1 YANG % 2
W58 R, AR I3 HDL-C ik /K214 PD
K K e R Y AR A . AT A R R,
PD 4 & 1L HDL-C 3k /K B 8T X T R4,
L BER R 7™ SRR R B KSR WA, 5 YANG
A PR T g R A5, $RR MY HDL-C 3 I
FIRTRES PD kA B G b R %), JRHE AT
fiE /& HDL-C 5% (IR 35, Préafb /s, X4
AR B SRS B S, i 22 B e bl 28 030 T34
%, ZERKFEREAE .

PD IIfi PRI FE IS 18 s L DR fig, (R
W — RYEHEZ e, AFEP 2 RER
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TR . NI RERRRT | A RIAEIR | BEHRFEAS |
H BT RERE A B AR B, SRR N
REAG I ity Sy e ocbits, SINALE . AR, &
IEEFDIAHDC P, UPDRS &3 R H HI T4 PD
Wt ERE R IR, FELUBFRER M AALE
AR, VP43 i8R e 1 O™ B HAMD 343 2 i
IR B E ARSI =, PR BRI AR IR S
BT H s HAMA 70 2 RS E T =, W
e A IR S ™ B ;. MMISE P42 2 R i
Wk, BB, VHEGH. Rkl SRS R
TINREBARE L, oM FR R RiOIR S Bl HLA
HIBER RN B ARBRR SR R, BE hE &
J& PD [ # UPDRS IIi¥53. HAMD /3. HAMA
PPAMKIK T, MMSE PR UMK, $60] PD f&
BB SRRSO, HAAATEINAITRE
IR , H SRS E AR A O, X4 4 Y
W5, 5 PD NI BETCRREAG4H 4 LU EL, PD
NI BE R A5 4H A8 1LV HDL-C Rk /K1 25 [
fiX, H5IAFIREE T HSAFR NPl 3R
(MoCA) PP IEAHSG, 275 I iR 843 HDL-C
SR ARRIAFTREINE PD AN DI REE . AT
AR R, PD 4B MK SIP, HDL-C KikK
-5 UPDRS M4, HAMD ¥4, HAMA #¥45,
MMSE 1153 K, H ZERIBKA BRI 5 00 o
PD S fER MR, &7kl S1P, HDL-C Al fig
ATVl PD By H AR B AR NI BE RS
fBIE . AR . BRI AIHES S1P & HDL-C
WEAR AT, HDL-C St R3h, il S1P FahRFEAR,
PP S EGUEAEFS , SEAREUS SNEA
K, Hh BRI fr it — PR AR

Zi LTk, 1% SIP, HDL-C S # fIKFik 7 g
55 PD S I RAEARA G, I R AT LE A i 0 1t e
SIP, HDL-C #ik/KF, PP4l PD & 4E . M ERE
JE Rl RAEIR A2, g S 4 Bns W T Bkt
P B R PR R S RMAHIEFE TR
A X%} SIP 15 HDL-C & PD 3 v i HARAE HIHL I
HATOEIE, RN TIR A IR
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