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[ Abstract] Objective To investigate the correlation of serum miR-132-3p, miR-501-3p, and miR-29¢-3p with cognitive function
and prognosis in patients with vascular dementia (VaD). Methods A study was conducted on 66 VaD patients (study group) treated
at Beijing Friendship Hospital, Capital Medical University from January 2022 to December 2023 and 65 healthy individuals ( control
group) who underwent physical examinations in the same hospital during the same period. Spearman correlation analysis was used to
analyze the relationship between serum miR-132-3p, miR-501-3p, miR-29¢-3p and the mini-mental state examination (MMSE) score.
Logistic regression analysis was used to analyze factors affecting the prognosis of VaD patients. Receiver operating characteristic (ROC)
curves were used to determine the prognostic value of serum miR-132-3p, miR-501-3p, miR-29¢-3p in VaD patients. SPSS 25. 0 was
used for statistical analysis. Comparison between groups was performed using ¢ test, one-way ANOVA, or X” test, depending on data
type. Results miR-132-3p, miR-29¢-3p, and MMSE scores in the study group were significantly lower than those in the control
group, while miR-501-3p was significantly higher (P<0.05). Serum miR-132-3p and miR-29¢-3p levels were significantly lower in the
moderate and severe dementia groups than those in the mild dementia group, while serum miR-501-3p levels were significantly higher than
that in the mild dementia group, and the differences were statistically significant between the moderate and severe dementia groups ( P<

0.05). In the study group, miR-132-3p and miR-29¢-3p were positively correlated with MMSE score, and miR-501-3p was negatively
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correlated with MMSE score ( P<0.05). VaD patients with good prognosis had significantly higher levels of serum miR-132-3p and
miR-29¢-3p and significantly lower miR-501-3p level than those with poor prognosis ( P<0.05). There were statistically significant
differences ( P<0.05) in the incidence of hypertension, coronary heart disease, and MMSE scores among VaD patients with different
prognoses ( P<0.05). Complication with hypertension and coronary heart disease, and miR-501-3p were risk factors and MMSE score,
miR-132-3p, and miR-29¢-3p were protective factors for the prognosis of VaD patients ( P<0.05). The sensitivity in predicting the
prognosis of VaD patients was 80.00% for miR-132-3p, 76.00% for miR-501-3p, 68.00% for miR-29¢-3p, and 96.00% for their
combination, the specificity was 87. 80%, 82.93%, 82.93%, and 80.49%, respectively, and the AUC was 0. 855, 0. 837, 0. 839,
and 0. 952, respectively. The Z-values for the combination versus miR-132-3p, miR-501-3p, and miR-29¢-3p were 2. 175 (P =
0.030), 2. 117 (P=0.034), and 2.249 (P=0.025), respectively. The AUC and sensitivity of the combination in predicting the
prognosis of VaD patients were higher than those of individual prediction. Conclusion Serum levels of miR-132-3p, miR-501-3p, and

miR-29¢-3p are associated with cognitive function in VaD patients, and the combination of the three has a better predictive effect on the

prognosis of VaD patients than individual prediction.
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1.1 R

FEHL 2022 4FE 1 H & 2023 4F 12 AfEE HER
KA AL A B Be#E A TR YT 1Y 66 1] VaD 3%
(FFFE4) , BT 58 RS A =R (mini
mental state examination, MMSE ) 43 2 %% & 5 & 4H
(21~26 43,26 i) H EEHIA2H (10~ 20 43,21 i)
I EERIARLL(0~9 43,19 Bi) . AHF5E 280 AR =B
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20211115) , ¥ B E AN R &, ey B EoiE 3
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(MRRFEHREF) o

PARRUE: (1) B8 VaD 2WibriE " (2) 1%
PGSR NG I BN REAE 5 (3) 4R =60 £ (4) M
KRR e, HEBRARIE. (1) BIFA S RER
BB 5 (2) G IFBAEIM 5 (3) & IOl 45 1 24
EHUIRERNT ; (4) &I PR KIEGB SE AL 2 R 50
Pl . SRR A B A TR RS 1 65 Bl fEE R (XF
RELH ) HEATAIEGY . X RRALEN ARRUE: (1) 4 =60 %7 ;
(2) SR 2= K A 0 M 1457 9% 225 (3) MMSE 143 =
27 43 IR IEH 5 (4) T4 RGEPE 0 M K
PR SR X B A HEBR AR oE R A oY AL, Hop A sE Al
BYE34 1], 2t 32 5 A1 (65.83+4.81) & i R
3~8(5.69+1.52) 4F; /K i i 48 %X ( body mass index,
BMI) (24. 12+2. 35) kg/m’ ; &3 =5 LK 23 4] B IRIG
7B e 17 B, xF BB 1 36 i, Lotk 29 Bl
AEHR (64.75£4.55) %, BMI (23.85+2.18) kg/m’,,
WFFE L 5 X) B — M R iR, 22 R G2
=X (P>0.05),

1.2 FHik

1.2.1 BERHREE XA WFIE & AR MR R R
MMSE 3375011, % VaD BB W00 DB 4 IFaE
(TR KPR SO0 ) SRR S i T8
1.2.2  IfiL{# miR-132-3p .miR-501-3p .miR-29¢-3p /K
SEME A RS s R O K, K 5 ml # K
M T B0 AL PR B 35 W, PR A7 T - 60°C vk A8
& SR S 298 O 1 5 S A B BE X R
(reverse transcription PCR, RT-PCR) 5% 56 X Il
miR-132-3p . miR-501-3p , miR-29¢-3p 7K 3F i 47 i
B, A LR 1, AR RNA $#2 B F (total
RNA extraction reagent, Trizol ) ¥ #4/F $2 B RNA | %
Sk Sk #AE 45 ) 5 4P DNA ( complementary DNA |
cDNA) , ¥ 17 B & 1§ % /< [ ( polymerase chain
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reaction, PCR) ¥4, FAEM: 45 90°C 40, 51 2%
£ 90°C 85,55°C 50, #1745 MEH, K RT-PCR
10 5E sk, NS U6, R 274 A5k T3 il
miR-132-3p .miR-501-3p .miR-29¢-3p Fik/KF,

£ 1 M55 miR-132-3p . miR-501-3p 5 miR-29¢-3p 5|45 51

Table 1  Primer sequences for serum miR-132-3p,
miR-501-3p and miR-29¢-3p
Name Primer sequence
miR-132-3p  Forward primer: 5'-TGCGCTAACAGTCTACAGCCA-3'
Reverseprimer: 5'-CCAGTGCAGGGTCCGAGGTATT-3'
miR-501-3p  Forwardprimer: 5'-ATCCAGTGCAGGGTCCGGTATTAC-3’

Reverseprimer: 5'-TTGGAATTCACGAATTCCG-3'
Forward primer: 5'-CAAACAAAGGACCAAGAAATT-3'
Reverse primer; 5'-UUUCUUGGUCCUUUGUUUGT-3'
U6 Forward primer: 5'-CTCGCTTCGGCAGCACA-3’
Reverse primer; 5'-AACGCTTCACGAATTTGCGT-3'

miR-29¢-3p

123 Wi SRAH &AW EER X RE
B 6 > H JE TS RGLHEAT FIT, <40 43 B TE A R
2H (25 1) ,>40 73 N TS BAFAL (41 B) .
1.3 ZitF4hE

K SPSS 25.0 e it AT s o #r . it
BORHZ K-S K, £F6 IR0 A0 19118 BB 8+
PifEZE (s ) F R ¢ Ky, 2220 18] LR FH A
FRIT 25T THESOR T (F 0330 FoR R X2
K, >k H Spearman AH J&HE 43 H7 L7 miR-132-3p
miR-501-3p .miR-29¢-3p 7KF-5 MMSE ) 5¢ & ; >k H
logistic [0 Mr 0 VaD B35 TS IR 2K >R 32
T TAERHMIE (receiver operating characteristic, ROC)
T8 0 T 1L 3 miR-132-3p . miR-501-3p . miR-29¢-3p
AKX VaD B#F HUR M {E, P<0.05 2EFA 5%

HEE X,
2 &4 R

2.1 WRASEAIMF miR-132-3p, miR-501-
3p.miR-29¢-3p 7KK MMSE #43

5% B A B, #F 58 4 107 miR-132-3p , miR-
29¢-3p KF- J2 MMSE ¥ 43 B 1 F A%, T 1L7E miR-
501-3p AP T, 2 S A St B L (P<
0.05;%2),
2.2 AE™EFRE VaD £& 7% miR-132-3p miR-

501-3p #1 miR-29¢-3p 7kF

FFRE R o R 4 I miR-132-3p Al miR-
29¢-3p AKF-H AR TR BEAIR A, 17 1013 miR-501-3p
TRV B Sl ey TR B R L, L v B R B R R R 4 ) 22
SRR GH R L (P<0.05;3K 3)

*2 WRASXRAME miR-132-3p miR-501-3p,
miR-29¢-3p /K F K MMSE 453 tb 8
Table 2 Comparison of serum miR-132-3p, miR-501-3p,
miR-29¢-3p levels and MMSE scores between study

group and control group (xts)
MMSE score
Group n miR-132-3p miR-501-3p miR-29¢-3p
(‘points)
Control 65 0.97+0.21 1.04+0.24  0.99+0.12  28.46+2.19
Study 66 0.64+0.18 1.94+0.41 0.64+0.14  15.73+2.64
; 9.662 15.302 15.353 30.014
P value <0.001 <0.001 <0.001 <0.001

MMSE : mini mental state examination.

*®3 AESERE VaD BHIE miR-132-3p,
miR-501-3p 1 miR-29¢-3p 7k F LL 8
Table 3 Comparison of serum miR-132-3p, miR-501-3p and

miR-29¢-3p levels in VaD patients of different severity levels

(x%s)
Group n miR-132-3p  miR-501-3p miR-29¢-3p
Mild dementia 26 0.81+0.15 1.50£0.36  0.76+0.12
Moderate dementia 21 0.60+0.16*  2.10+0.42*  0.60+0.10*
Severe dementia 19 0.45+0.13%* 2.37+0.44** 0.52+0.11%*
F 33.606 27.910 27.604
P value <0.001 <0.001 <0.001

VaD. vascular dementia. Compared with the moderate dementia group,

* P<0.05; compared with the mild dementia group, *P<0. 05.

2.3 AT miR-132-3p . miR-501-3p . miR-29¢-3p
k5 MMSE 48948 % 14
ffF 53 40 1L 7 miR-132-3p, miR-29¢-3p /K 5
MMSE 343 % 1FAH ¢ (r=0.412,0. 356; P = 0. 001 ,
0.003) ,miR-501-3p 5 MMSE 1432 A (r=-0. 304;
P=0.013)
2.4 AEFE VaD £E M miR-132-3p . miR-501-3p
#1 miR-29¢-3p K FLLB
WA R4 Vab BE ML, W5 RIF4 W
VaD 34 Ifil 7% miR-132-3p . miR-29¢-3p 7K F-HH i 7t
i, miR-501-3p K- B B REAI%, 22 R A Gt &
X (P<0.05;%4),

x4 RIFASFRASREMF miR-132-3p. miR-501-3p
#0 miR-29¢-3p 7K F LL 5]
Table 4 Comparison of serum miR-132-3p, miR-501-3p and

miR-29¢-3p levels between favorable outcome group and

unfavorable outcome group (x+s)
Group n miR-132-3p miR-501-3p  miR-29¢-3p
Favorable outcome 41  0.73+0.13 1.74+0.27 0.76+0.19
Unfavorable outcome 25  0.49+0.10  2.26+0.34 0.44+0.16
t 7.906 6.872 7.032
P value <0.001 <0.001 <0.001
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2.5 ARG VaD BEIGKRIEHREEE

ARG VaD B HAER PR BMI JEFE
HH LI L W DRI G S LA, 25 7 T4
TR (P>0.05) ; 5 A R4 Vab BE ML,
RAF 2 A 51 i e e 0 99 ABE R AR, MMSE 343
B, ZE A G E (3 P<0.05;3% 5) .

*5 REFASFARABEFIRKIERILER
Table 5 Comparison of clinical indicators between favorable

outcome group and unfavorable outcome group

Favorable  Unfavorable
Item outcome outcome X2/i P value
group group
(n=41) (n=25)
Age(years, x+s) 65.49+4.71 66.40+5.26 0.728 0.469
Gender[ n( %) ] 0.199  0.655
Male 22(64.71) 12(35.29)
Female 19(59.38) 13(40.63)
BMI[ n(%) ] 0.142  0.706
<23 kg/m? 20(64.52) 11(35.48)
=23 kg/m? 21(60.00) 14(40.00)
Course of disease 5.57+1.31 5.89x1.45 0.924 0.359
(years, x+s)
Smoking[ n( %) ] 26(66.67) 13(33.33) 0.837 0.360
Drinking[ n( %) ] 30(63.83) 17(36.17) 0.203 0.653
Comorbidities[ n( %) ]
Hypertension 10(24.39) 13(52.00) 5.214 0.022
Diabetes mellitus 4(9.76) 3(12.00) 0.016 0.901
Coronary heart disease 6(14.63) 11(44.00) 7.003 0.008
Family history of dementia ~ 2(4.88) 1(4.00) 0.196  0.658

[n(%) ]
MMSE score( points, x+s) 19.44+2.73  9.64+2.16 15.257 <0.001

BMI; boay mass index; MMSE: mini mental state examination.

2.6 SN VaD 2EFRHEE

DL VaD BE SO AR & (REF =0,/
K=1),UEIME(CAE=0,8=1) d&LH(AE=0,
£ =1) MMSE P43, miR-132-3p . miR-501-3p , miR-
29¢-3p A A = AT A, AT IR O,
miR-501-3p J& VaD & W5 I FER: H % (P<0.05)
MMSE #F43 . miR-132-3p & miR-29¢-3p J& VaD &

HUG A 2 (P<0. 05,3 6)

2.7 XH ROC H£45>#7 miR-132-3p .miR-501-3p &
miR-29¢-3p ¥t VaD EEWERITNMNE
miR-132-3p . miR-501-3p ,miR-29¢-3p M = F Bk
B X VaD B TG 1E 0 HE D 5y R 8OE S S R
80.00% . 76.00% . 68.00% . 96.00% , *¥§ 5 1 K
87.80% .82.93% .82.93% .80.49% , AUC A 0. 855
0.837.0. 839.,0.952, k& X} VaD B HilJ5 1Y AUC
(Z = pmtrminiizy = 2- 175 P = 0.030, Z g insor s, =
2.117 P=0.034,Z - yerr_inoes, = 2- 249 . P=0.025)
N RO i TR (1, 7)o

3 5

=A

VaD & AN AT 1 95 9, R i 8 A A2 | kol
PN Bz AT B 3 VaD & AR R IR BT & B
M ZErh BERESE R R AR 3E VaD &4 K,
1M FECGR A NI BEREAT T VaD FR A ik i
RAERAE Tl AR R A HEA T IS, LS K ik
FIBE RS, vl B B b 25 038 VaD B A
REST SEAL R B o e JE | o e 3 ST K B S
BUBE P22, X BB K s, B &
P JOEL ek P A1 0 ) 0 B T VaD B IR
Lep 7 {H HET VaD AN BEA A, H A i AR &
i S A M O B L T A 9 KB R
FPIRIN R R B R AT SRS VaD
BE UG ZONAIDIREAH D BAR B4, S5t VaD
BTG AT S R At S B TR X,

MiR-132-3p Xf th 28 R BA AP ERL, 5
B A 52, ABFSEH, VaD 3 1L TE miR-132-3p
RS , UG A KA M miR-132-3p KT
JG R, HIEHE A RERE miR-132-3p 2 514
TE B HERR I A2 E , miR-132-3p R IE T+ & ), 52 40
FA) i Tl 1L 2 200 R T e A5 2 ke 3 | (R ot A5 2, 0 A1)
T A 8 O T e R X 2 A5 A M L P B 4
M LA A A S A PR BFSE KB miR-
132-3p FRIA 52 RGeS B0 A 28 BRI 0

% 6 Logistic B39 #1#0m VaD EEFEHNE X

Table 6 Multivariate logistic regression analysis of factors influencing the prognosis of patients with vascular dementia

Factor B SE Wald X? P value OR 95%ClI
Hypertension 0.376 0.111 11.456 0.001 1.456 1.171-1.810
Coronary heart Disease 0.149 0.073 4.182 0.041 1.161 1.006-1.340
MMSE score -0.207 0.091 5.176 0.023 0.813 0.680-0.972
miR-132-3p -0.395 0.130 9.210 0.002 0.674 0.522-0.870
miR-501-3p 0.883 0.327 7.291 0.007 2.418 1.274-4.590
miR-29¢-3p -0.293 0.127 5.324 0.021 0.746 0.582-0.957

VaD: vascular dementia; MMSE ; mini mental state examination.
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1.0

Sensitivity

miR-132-3p
— miR-501-3
0.2+ —— miR-29¢-3pp
Combination of the three

Reference curve

0.0 T T T T
0.2 0.4 0.6 0.8 1.0

1-Specificity

E 1 miR-132-3p, miR-501-3p,miR-29¢-3p
xt VaD BETSHAME ROC HLk
Figure 1 ROC curves of miR-132-3p, miR-501-3p and
miR-29¢-3p for predicting the prognosis of VaD patients

VaD: vascular dementia; ROC: receiver operating characteristic.

%7 miR-132-3p miR-501-3p . miR-29¢-3p X} VaD
EEVURHBNE
Table 7 The predictive value of miR-132-3p, miR-501-3p,
and miR-29¢-3p for the prognosis of VaD patients

Cut-off Youden
Variables AUC 95%CI  Sensitivity Specificity

value index

miR-132-3p 0855 0543 0.761-0949  80.00% 87.80%  0.678
miR-501-3p 0.837 2026 0.736-0939 76.00% 8293% 0589
miR-29¢-3p 0839 0554 0745-0933 68.00% 893% 0509
miR-132-3p+ 0952 - 0.907-0.998 96.00%  80.49%  0.765
miR-501-3p
+miR-29¢-3p

VaD: vascular dementia; AUC; area under the curve.

A5, E I miR-132-3p BEAE I Y Pich AYFRIE, XA
AR 38 BRI A 04 o 229 B 29, miR-
132-3p FRIB GG RAE KT 73 W A7 ¢, oK I+
REAZ M 2 RE R 14 L Ma 2519 %% 915 1F % /N RUAH
e, VaD /N Bl miR-132-3p ik i 3 K, 24 miR-
132-3p Kk L E, VaD /N EOAFI DI REAS 2] 03, 5
ARG LS — 2, 7 L miR-132-3p fiE #E pfr
JUECE I, 28 fih ) i B A A5 B 0 L SR Ak, A
FER B VaD H FH1A N miR-132-3p /K F 5 MMSE
P4y 5 1E AH ¢, % B miR-132-3p /K F Jh &=
MMSE P40 Fr i IS RE AL, 23 T Vab 515
(1) i 28 458 13 FN AN HTRE ) BEAG , J2 VaD fB 35 5 1)
TRyTHE

MiR-501-3p 5 #f 8 21 21 HX 28 R G AH G,

S5 2Pk B 1 R A R, ARBESE T VaD &
# miR-501-3p 7KV g, H Bl A e I 7™ 21 A%
FER IS I, HAKF B3 T, & W] miR-501-3p 5
VaD W&V RA &, WU AL, B RIFH
VaD & miR-501-3p 7K F B & FE K T il 5 A R
VaD B3, & VaD BETUR R HE R, P
H miR-501-3p 7E 115 14 4 B D\ 00 B i 1Y) 2B K
R T EAE T, miR-501-3p 23 S35 1l 5 R 3R
MM R E WUE ', PERIE , miR-501-3p HB/R %
VR SBR A C 1 Jik £48 L1 J] 3 AF O, miR-501-3p ik
KW FERR LTI T, 1 miR-501-3p 7]
T BT R PRI BRI R B I A2 W A, Toyama
PV AR VaD /N BRI v oft B P R 40 i
miR-501-3p 3411, miR-501-3p 5 14 J5T #5443 1 1L i 5
BER IR A 56, 1 miR-501-3p Al fE AL G )T 12
PR AN A2 5 1R A I 0 R A 08 T v . A5
miR-501-3p 5 MMSE ¥} & £ A ¢, miR-501-3p T+
1o T S P IR AT A T, AT VaD
BEWG

MiR-29¢-3p 5 Z M ML A& PP AHOC , AT H T 2
T 1 155 2 B B T )5 T, AR5 & B miR-29c-
3p MBS T e i 1 Mg A v £ TS IR B, O HL
B2 v B M I AR R B R Y miR-29¢-3p ik K
v 1 R S P B AR R R, miR-29¢-3p ik K
S R R TR BT R R TR AR
P22 YRdiE  miR-29¢-3p 223k 5 %< b A
HITIREA O, ATy RE 4 22 il A< Hh FR 3 miR-29¢-3p
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