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[ Abstract] Objective To investigate the relationship between the expression levels of serum IncRNA taurine upreg-
ulated gene 1 (IncRNA TUG1) and IncRNA metastasis-associated lung adenocarcinoma transcript 1 (IncRNA MALATI) and
the severity of Parkinson 's disease (PD) and its significance for early diagnosis.Methods One hundred and twenty PD pa-
tients admitted to the Department of Neurology, Norinco General Hospital from January 2022 to January 2024 were selected
as the observation group. According to Hoehn-Yahr (H-Y) classification, the patients in the observation group were divided

into early subgroup (grade I -1I) 46 cases and middle-late subgroup (grade Ill-V) 74 cases. In addition, 110 healthy volun-
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teers who underwent physical examination during the same period were selected as the healthy control group. The expression
levels of serum IncRNA TUGI1 and IncRNA MALAT]I in each group were detected, and the correlation between them and the
severity of PD was analyzed by Spearman; the clinical data of PD patients with different severity were compared, multivari-
ate Logistic analysis was used to analyze the influencing factors affecting the severity of PD patients, the predictive value of
serum IncRNA TUGI1 and IncRNA MALATI in PD patients was detected by receiver operating curve (ROC).Results The
levels of serum IncRNA TUGI1 and IncRNA MALAT]I in the observation group were higher than those in the healthy control
group (t/P=15.668/<0.001,60.822/<0.001), and the levels in the middle-late subgroup were higher than those in the early
subgroup (¢/P=6.670/<0.001,17.793/<0.001), the levels of the two were significantly positively correlated with the severity
of the disease (/P =0.608/<0.001,0.712 <0.001); the scores of Mini-M ental State Examination (M M SE) and Unified Parkin-
son 's Disease Rating Scale (UPDRS) in the middle-late subgroup were higher than those in the early subgroup (¢/P=5.116/<
0.001,25.014/<0.001); High MM SE score, high UPDRS score, high IncRNA TUGI1 and high IncRNA MALATI1 were inde-
pendent risk factors affecting the severity of PD patients| OR(95% )CI=1.364(1.125 —1.655),1.812(1.472 —2.311),4.543(1.
322 -7.890),5.318(1.773 —9.034)] .The area under curve (AUC) of serum IncRNA TUGI, IncRNA MALAT]I alone and their
combination in predicting the severity of PD patients were 0.770,0.846 and 0.894, respectively. The AUC of combined pre-
diction was better than that of single detection (Z=2.065,3.028,P=0.037,0.026).Conclusion Serum IncRNA TUGI and In-
cRNA MALATTI levels are closely related to the pathogenesis and progression of PD. Combined detection of the two indica-

tors is helpful to predict the early onset of PD, and combined with its changes in serum levels, it is of great significance to de-
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termine the development of PD.

[ Key words] Parkinson's disease; IncRNA taurine up-regulated gene 1; IncRNA metastasis-associated lung adenocarci-

noma transcript 1; Degree of severity; Predictive value
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Tab.1 Primer sequences for IncRNA TUG1, IncRNA MALATI,
and internal reference B-actin

bR LIS TS

IncRNA TUGI 5<CTATACTCAGCTTCA- 5-<TACTGTATGGCCACC-
GTGTT-3" ACTCC-3

IncRNA MALATI 5-GAAGATAGGCATTTG- 5:CTGAAGAGCATTGGA-
AGTGGCT-3 GATCAGC-3~

B-actin 52AGCCCATCCTTCGAG- 5-<TCTTGGTGCGATAAC-
TACAAA-3” TGGTGG-37

1.3.2  PD B3 1Y) &7 E 5090 45 Hoehn-Yahr

(H-Y) 4340t BB e G HEAT VAR L 1 . Bl i A
Z B AR IR 1.5 S, iRz B OEE
R AR 52 . XU A A2 B2 ABLAS 5% 0 - £ )
;2.5 P WUtz 2R, 2 J bl 5 e ] Wk R T Al
3 G WA Az B2 H B Ay e A {EL LA 35 4 At 57
fEFT ;4 G e E AR (A AT S AT ;5 S HAERD
IREAKSEF R RS ), H W A TR AR B, Pl ~
2.5 HH MWW LHIL 46 1,3 ~ 5 G g W 4
374 £

1.4 itk SRAI SPSS 26. 0 B 4401t 4 #r ki
o IEBDAHTHETORI x +5 s, 48] L BR A
¢ K50 5 THECEORE USRI (% ) 320K HRECR
X H AR M Z N E Logistic [R5 43 B A5 %1 43 Hr
PD i i 7™ 2 F2 B 52 i R 2R A2 10 TARARAE (re-
ceiver operating characteristic, ROC) [t £ 73 #7 ILIE In-
cRNA TUGI F1 IncRNA MALATI % PD %% ik Ji2 1) 75
MME, P<0.05 AZESAGIEE L,

2 # R

2.1 2 ZH1l3% IncRNA TUG1 H1 IncRNA MALAT1 7K~
Feig  WERZH IS IncRNA TUGI \MALATI1 ik /K3
o TEREERT IR (P <0.01) , W32,

2.2 PD 3 2 WAL IncRNA TUG1 F1 IncRNA
MALAT1 7K S H 5 PD ™ E AR EEAHSCHE T ise
ZH PD S I IncRNA TUGI F1 IncRNA MALATI1 7K
TR (P <0.01) , L3R 3, Spearman FHICHEHT
%, ML IncRNA TUGL 1 IncRNA MALATI1 /K5 H-Y
I TERR (r /P =0.608/ <0.001 0.712/ <0.001) ,

2 HEEXT IR 5 MRS IncRNA TUGL 1 IncRNA MALATI
KL (x25)
Tab.2 Comparison of serum IncRNA TUG1 and IncRNA MALAT1

levels between healthy control group and observation group

45 %k IncRNA TUG1 IncRNA MALATI
TRERR X BR 2 110 1.08 +0.20 1.21 0. 14
EZH 120 1.65+0.33 5.23 +0.68
/P 1 15.668/ <0.001 60. 822/ <0.001

®3 FUBWA S P4 PD K LT IncRNA TUGL Fi
IncRNA MALATI 7K A (2 +s)
Tab.3 Comparison of serum IncRNA TUG1 and IncRNA MALAT1

levels between early and mid to late-stage subgroups of PD

patients
2SN 1% IncRNA TUGI IncRNA MALATI
LS N 46 1.41 £0.21 3.98 £0.65
r A I 2 74 1.80 +0.36 6.01 £0.58
/P8 6.670/ <0.001 17.793/ <0.001
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S FIAH JC 525G = FR AR ] HL R 22 S g it 2= B L (P >
0.05) , F I £ H 4% MMSE A1 UPDRS 43 i T
WA (P<0.01), W#E4,

2.4 520 PD BENIE " ERAR I Z KR Logistic [
H43HT LA PD SEE I ™ SR Oy R A et (IR
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MALAT1 MMSE 43 Fil UPDRS ¥4 & H 78 & (% &%
SEAN) AT ZIHE Logistic [IIH 4317, 45 8 k7R : MMSE
4> & . UPDRS #F 43 & . IncRNA TUG1 . IncRNA
MALATI {5 4520 PD fE 5 7™ SR B 1) 1l 57 fa B P 2%
(P<0.05), W5,

2.5 L% IncRNA TUG1 Fl IncRNA MALAT1 7K 3 %f
PD BTG HARE B 2 H 0T IncRNA
TUG1 Al IncRNA MALAT1 7KF-%F PD £ &k 15 ™ A&
JERTANE ROC #14k, 3 H 4 S i fL (AUC) ,
L5 B M7 IncRNA TUGL , IncRNA MALAT1 Bl
K Z A TN PD AR I AR EE Y AUC 43
49°0.770 0. 846 0. 894 , —FH BT Y AUC T H
PATHAGIN (Z/P =2.065/0.037,3.028/0.026) , W3 6 .

K1,
3 % iR

PD 2 — i UL 2B AT PO , 7R T A0k
TR IRPAFERI o BEE TN TR WAL, PD 1Y A
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Tab.4 Comparison of clinical data between early and late-stage subgroups of PD patients

i H BT (n=46) GV 2 (n =74) X2/t 18 PH

PESIL (1) % ] 5’8 20(43.48) 33(44.59) 0.014 0.905
% 26(56.52) 41(55.41)

AW (v x5, %) 63.26 £6.02 62.89 +5.89 0.332 0.741

BMI(x +s,kg/m?) 21.36 £2.08 20.76 +1.83 1.656 0.100

PRI (B1) % ] 26(56.52) 40(54.05) 0.070 0.792

WS (H1]) % ] 21(45.65) 43(58.11) 1.768 0.184

PD fiHE (% £5,4F) 4.36£0.78 4.59 £1.02 1.309 0.193

MMSE (x %5, 4}) 23.27 +3.89 27.09 £4.03 5.116 <0.001

UPDRS(x +5,43) 75.73 +6.09 110.89 +8.23 25.014 <0.001

GItdeiEshaE k[ (H) % | 24(52.17) 39(52.70) 0.003 0.955

BemlgRm [ (1) % ] [N 9(19.57) 12(16.22) 0.220 0.639

T 14(30.43) 20(27.03) 0.162 0.687

BEFR R 11(23.91) 19(25.68) 0.047 0.828

1= 1A 8(17.39) 16(21.62) 0.317 0.573

TR E AR (X +5) JIEL 1 B2 ( mmol/1.) 4.27£0.32 4.31£0.37 0.606 0.546

=B H W (mmol/L) 2.58 £0.27 2.65+0.29 1.320 0.190

H 25 B 2 A T8 ( mmol /1) 2.17 £0.38 2.15£0.32 0.310 0.757

10 2 T 2 1T T8 (- mmol /1) 1.25+0.20 1.28 +0.23 0.729 0.467

#HNEE T A(mg/L) 226.78 +58.20 239.57 +65.02 1.090 0.278

WL BT ] () 12.09 £2.34 12.32+2.13 0.554 0.581

D-ZH K (mg/L) 0.25+0.16 0.27 +0.21 0.553 0.581

PT(s) 30.04 £2.82 30.56 £2.69 1.011 0.314

APTT(s) 12.10 1.58 12.23 +1.65 0.426 0.671

T MMSE. fi] 58 RERT RS AL 1 3 s UPDRS. WA AR LR 5 WM 3 5 PT. M B ISR 6] ; APTT. 35 AR 307458 1 3 e 1]

x5 PDEEWREEHEREMEZHEE Logistic BIFSHF

Tab.5 Multivariate Logistic regression analysis of the severity of PD patients”condition

EI s EVEEN- FrifE iR Wald {8 P OR i 95% CI
MMSE #¥-43 0.311 0.099 9.934 0.002 1.364 1.125 ~1.655
UPDRS #F43 = 0.412 0.385 5.724 0.003 1.812 1.472 ~2.311
IncRNA TUGI1 & 3.542 1.665 4.527 0.033 4.543 1.322 ~7.890
IncRNA MALATI 1.671 0.561 8.889 0.003 5.318 1.773 ~9.034

%6 L7 IncRNA TUGI | IncRNA MALAT1 JK-F-%F PD 8 3%
5 7 AR O T AN
Tab.6 Serum IncRNA TUGI The predictive value of IncRNA
MALATT1 level for the severity of PD patients” condition

7%

£ I 2 TR AUC(95% CI) U P e

IncRNA TUG1 1.632 0.770(0.637 ~0.873) 0.657 0.850 0.507

IncRNA
MALATI 5.121 0.846(0.723 ~0.929) 0.886 0.700 0.586
THKA 0.894(0.757 ~0.948) 0.743 0.951 0.694

IR PD, B2 PD B H HE i i 25 W3R )7 R & g

200, DR, PD RIS BT IR YT RIS R B 5T
zjm ljjﬂeﬂﬁ;j LN b7 B AR 5 B 1 135 IncRNA TUG1 \MALAT1 7K3F-%F PD g 3595 155 ™ 1 A2
e R ROC 25 b7
IncRNA TUGT 22— 279.7 kb BYAESiAS RNA, Fig.1 ROC curve analysis of serum IncRNA TUG1 and MALAT1

T A A 2P i R Ak B /)N SRR PO R4 g 3 R 20 i o levels on the severity of PD patients” condition
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PR S5 A K R R R RR
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EH L AREFSER L, IncRNA TUGL 1E PD B3 113
RIFKFH RIS, B S5WiEmmERERIEHEX, S
Cheng 25" fF 53 (9 45 A0 — 3, HBF5E 448 1, PD
HBF M IncRNA TUG1 5 UPDRS ., 14+ £ 6 (interleu-
kin-6 ,1L-6 ) , IL-1B . i 983 I L Al F--a ( tumor necrosis
factor o, TNF-av) 7K 52 1E AH 5, T P2 P4 il 28 % 1M I o7
JERIR PD KB EBER EZ — ) XS5 i v b
F MR N K IR, IncRNA TUGT Y35 7K
S-Th R, FEOWE T E R, AR 2
& Logistic [l 53 #7 & B, 1L 7% 1= 7K F () IncRNA
TUGL fEFZNA PD % 7™ L RE B (b ST fa B R &, ELX
P A — 2 P TANE , 2] IncRNA TUGL 2 5
T PD B &5 &R T Ve R AW PD B E
557 F R B IV bR A . 43 T LR AL IneRNA
TUG! 0] R 12 5 M /0 g o5t 40 i %) 384 53 2 46 D9 A
R, GRS RIPTRAE CHHR P T 40 i 55
EPR A M A T BE &), N1 = 5 PD Ay ik B it
FRUS7THYR  IneRNA TUG A 4% 58 H F kB W5
1 p65 G54, VI4E L W AN L P A £k, 28 5 i o 6 5
SN FREE  HESh PD ik

IncRNA MALATI J2& — 5 B - 5F 19 IncRNA , 38
TR A A | 4 A5 G 5 A P AR T R S
5 LR P AR RGBSR N PD TR S R S Y &
AT S R I, InecRNA MALAT1 78 1-F 4%
HE-1,2,3,6-TUE( ML RE 75 T 1) PD /N BB B Rl 2 05/
SRR IR AT 5 0 /0N S T AN AR Y s 2R GA AR
MALATI ] 4% K F 20 40 i 2 A0 5C L F 2 (nuclear
factor erythroid 2-related factor 2, Nrf2 ) F &35 Tt 5, A
T 461 28 1 /DN PR B4 384005 A ROS A9 72 42 $2R In-
cRNA MALATI1 W] 5838 i 4 i ff 28 98 % S W i & PD
Wl . AABFSE A & B, PD B 1T IncRNA MALATI
Ferkst H SR M ™ RS R IEM G, 2T
FEIE PR PD SR AN RIS UE S T X — 251 ) X
Al eI IncRNA MALATI 5 1L 38 3E A 2 1
A3 MHEAER AR 3 T 98 M O R F 40 TNF-a Fl 1L-6
AR , NSRRI T 1 28 9 A S5 7 FR) 7K T, 3 T g ik —
B2 AR U2 ST 1 N SN e O - L L L B S
Hh Liu 2527 BF 58 & B, IncRNA MALAT1 o] 4 ] T
miR-124 {2 i 2 L i fig i 22 oo i T, 1 1fii in 88 PD
BERE s RARZ BER . Cai % ARSI & B, In-

cRNA MALAT1 A] 3 i 34 5 T~ S5 4E zeste [F] R4 2 3|

Nef2 H9JG 2h+, NI il Nef2 (9 363k ) £ i ph 28 R M

R, HE— 5% & L, IncRNA MALATI J2& 50 PD

PR IR (A FE R PR 28, EL G 1 1™ B A — 2 18 0 Afy

{8, 57 ] — 11 BA A AIF 5% ) &5 SR A — 30> A Hep

A IncRNA MALAT1 R] GE i 3 fish % % 4 S v ) g

BRERS:, AN E A 1 /IR Ak | 42 S 200 6 ) 9 T R [

M 2fFESMIEIESS PD M ARKILEl, Liu

A0V % I IncRNA MALATI ] £i2 34 41 i A 71

TN R 3 8 3 H SRR R SRR A

Mifiedt PD &, 54k, AikEdaaE 3, IncRNA MALAT1

AEH T —FRIITE PD K& i & 2/ A3/ RNA

(microRNA , miRNA) 4l miR-155 miR-124 %5, 2 51&

s 2 il A% 2 A AR ST DR ) S BE T RE T R M AR /N

2 5 A4 M P S | e 2R R P 22 T I AR M BIRAE
AT T ROC M4k 534 & 8L, 1% IncRNA

TUGL \MALAT1 BEA X PD SR AR PEANL I AUC KT

PR FRE TN , W 1% IncRNA TUGL \MALAT1 KX

AT PD ARG ™ AR A A Y T AL e

4 & i
£ F R PD S 1ML IncRNA TUG1 F1 IncRNA

MALAT1 K~F-FH5, H S PD AR ™ 72 o 3

FAIC , ELWIE 7K T im0 X £8 35 1 a0 Jee A s vay ) T ul

WA, A i A B I PR B 5 5 A 1Ak 1 04 it

DAMCE BEIRTT RO . AR ABAEAE —E 1Y R R,

REET AT AT BN, R IR T KA 2ol

WIFE , 45 & SR SE 50— 20 BB I IncRNA TUGI

A1 IncRNA MALAT1 J45 PD g 1 #F 2 i BRI, 2

— A5 I UE I e A I AR S B v 9 1 R L

F 25 32 A VR 77 B ICAI 25 vh o

EE AR

Zg e X BRSO, S ST R 8 SRS

AT B AT R, oA B R e SO R AT B

SIS R BORHE AR, A 3 3 EAT SR 0T 8

SCIE

e
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