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Abstract

Background: Post-stroke dementia is the most common complication of psychological and beha-
vioral disorders after stroke, which increases mortality and greatly reduces the quality of life of
stroke patients. According to the current research, serum micro-RNA, oxidative stress factors, se-
rum metabolites and other risk factors can be used as early warning factors of PSCI, but there is no
unified conclusion. Therefore, there is an urgent need to find new diagnostic markers and diagnos-
tic methods to improve the early detection rate of PSCI patients. Objective: To explore the predic-
tive efficacy of miR-124, miR-132 and miR-134 in post-stroke cognitive impairment (PSCI). Me-
thods: Sixty-seven patients with cerebral infarction treated in our hospital from May 2021 to Octo-
ber 2022 were divided into PSCI group (n = 33) and post-stroke cognitive normality group (n = 34)
according to the occurrence of post-stroke cognitive impairment within 6 months. At the same time,
36 healthy controls were collected. Real-time quantitative polymerase chain reaction (qRT-PCR)
was used to detect the expression of miR-124, miR-132 and miR-134. The baseline data of the three
groups and the scores of miR-124, miR-132, miR-134 and mini-mental state examination (MMSE)
were compared by ANOVA test. Pearson and partial correlation were used to analyze the correla-
tion between miR-124, miR-132, miR-134 and MMSE scores. The value of miR-124, miR-132 and
miR-134 in predicting PSCN was analyzed by receiver working characteristic curve (ROC). Results:
The scores of miR-124, miR-132 and miR-134 were the highest in PSCI group, followed by PSCN
group and healthy control group, the MMSE score of PSCI group was the lowest, followed by PSCN
group and AMC group, the difference was statistically significant (P < 0.05), miR-124, miR-132,
miR-134 were negatively correlated with MMSE score (P < 0.05), and the AUC of PSCI predicted by
miR-124, miR-132 and miR-134 was 0.902, which was higher than that predicted by single index (P
< 0.05). Conclusion: miR-124, miR-132 and miR-134 can be used as non-invasive indexes to eva-
luate the risk of PSCI after cerebral infarction, which is helpful for early clinical identification and
intervention to improve the prognosis of patients.
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BN [FRR B 1 26 rh A B (2] AR BB AE AR R AR S 6 N A L HBIZ T ST Dhie . TR T
BE RS WA RE ) Z AR S ARG RN LR A, B RIS [3]. AR R
1% 80.97% [4]. AHCHEFLCUESE, Al SBOCHE AR AS, Wik am A Fm A . e e, &M
B - B2 R PR A5 A AN D BE IR [S],  FLbad B2 rb i e A AL R b 1) AR A0 LTI R EEIR AR 4K, BRI R
I R PEH i BB BE 5 PSCI KB 2452 % . 14/ RNA (microRNA, miRNA )& H A i 42 5 P 3¢ 34 1 I 1t —
FrAEgAS NGy, B 20~25 DMZERALN[6], REFE MG T EEAFLE(7], ITFEAHSA TR, /D
RNA (miRNA)E Ay ifi 14 0 A5 98 5 S w7 rf 28 22 (1) 1 428 (R, 2 5 30 i e 48 4 2 908 3 s v 1 R A R A
P, ATREXT SRR IN A B R 2GR 5 B TR AE B8], AHE TR miR-124. miR-132. miR-134 %f
PSCI H TR 2 RE o

2. AREFZE
2.1. —i%#ER

EE 2021 4 5 H %2 2022 4F 11 H ARBEWGE I 67 14 b 3, R4 6 > H W25 K42 PSCI 434 PSCI
#H(n=33). PSCN Z(n=34). [FIBTULE 36 Bl FEXF A IIREA . BT 52 E SRR TE 45 5 31 80 X 2 [A],

PSCI I AFRHERE: 1) BFFUX S A s SR/ B 4 5245 (CT B0 MRI)B& AL i I8 500 FRTESE s 2)
RIS 4 R WA M BRI, JF H MMSE $£4r <27 G F2308 A 12 10N, 317 1 4R IE);
3) BURNKIBERG A 2 B S — R R A, RARN RSB BT AT 1 4E; 4) BEEINERE, LR
I BERTROE T EAR RS, A0 KT ) RAT, BEIC G 58 BCS F R PR . 5) AR B AR SR RN B 25
6) TEAFS AR 7T 2 5K R i A TR

PSCN 4 AFrifE 5 PSCI I, {H MMSE $53KT 26 45

XTI AR AEEEE: 1) BAANETh RS FH I £ F; 2) MMSE 1145 KT 26,

AR I HEBR AR R 1) BT U R A I AR R 4 RGBT B A B RGP, B Wemick il
o R TR AMG . PR RGUEY. REMEABIE . AL, 2) A ™ E AL DhRE R (NTHSS
P KT 10 Z3) DL e s R PP AN BERC S AL R B s 3) A RSP, WERMHAMA ERIFS
KFEET 5) MANHAMD R KTET 790); 4) A EEHCRR L (RKRIZEIEIRIT)s 5) X8 K iiiE 5t
MEE NN HIGATEEV, HERRE R MERmI AR 6) B B @4 & At Fud 72

fg FERT B ZHHERR bR 048 6 NS 1) JRIRAE L I I 53 A0 LAt ] S B B A IR AR M 2 R 4
Pl 2) FFEAFPRANE 5 A%

2.2. FERFSNF

F B ES Trizol WAE . F ) & (PrimeSeriptTM RT reagent Kit)s SYBR Green SZH 586 ¢
& PCR i{5f/£(2 x SYBR Premix Ex TaqTM )4 H A Takara 2 & 7=fh. @A SRR 75% B N E
PR A= IREE DY EM(TTC)I H 25 [E Amresco A ] . #:/% PCR {¢(Biorad A 7], &), SLif &
H(Real time) PCR 1 (ABI 7500, &), #EEIKFH(Thermo A 7], 3£H). IR & #E Z L Hl(Heraeus, E[EH),

2.3. ARFE
2.3.1. BBEHREREERMMSE)ES
MMSE &3 & 12 Wr PSCI 3 B R PR 5 BI1E 7 5 8 0 B 3 B e i PSCI 8 38 P R R B ) 1R

WER[9]. WHEREE [ Ay g r Ay BIZIENZ . R Kt 5%, Bemisr o 30 75, 1370 Bsih
RN R i o
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2.3.2. MK miRNA BJ$REY
MK miRNA FIFEBO A — AL 7% G 3 mL A& Ifi; HX 0.3 mL, 3000 t/min &0/ #5112, BT
—80°CUKFEIFAEAM . K F TRlzol v2, FJH mirVanaPAIS miRNA $REURF &1 T miRNA $2E, #4745
T4 F] TagManmiRNA Sz 8% 56855653847, 5 1 TagManmiRNA #5307 &, % RT-PCR £ miR-124
miR-132.miR-134 ({1734 . DL miR16-5p A 2, FIRHcas #ie ) 272 Ezz(Logmz‘ACt)frﬁ miR AT RIE[10].
T miR-16 J&—FP7E AR ML AR LI A PRI 5 1 miRNA, BT AR E M, 25 3 AR A I —ACt
I M miR-16 HZ: H i miRNA ] Ct {H K5 I(—ACt = CtmiR16 — CtmiRNA). FNRMEE 3 K.

2.4. BB

DR TR RIGIR TR, RN TR ZBE TR PR L IR L. WS, 5
B 5 R AR IIE 2 5. 2) XJE PSCIZH. PSCN 4H, @ FExd 2 S 3% 175 miR-124. miR-132. miR-134
Ko 3) RAZRE TAERE I ZE(ROC) /M7 L7 miR-124. miR-132. miR-134 2WixfH4E 5 PSCI (1)
{8, 4) KA Spearman £&14:AH I ME 43 HT ML7E miR-124. miR-132. miR-134 fH%} R &K 5 MMSE ¥4
AR . 5) B Logistic —soEHE 7 HT & F8 5L G 1) ROC.

25. Gt ERE

SKH SPSS 21.0 G it # A A BB S8 o THECETRE (%) s, HIRIELECR A x> fade; tHEFoRl
FA¥E £ PRUEE(K £ )R, A LECRA KA ANOVA 56 5 M FEA t #5565 . 114 Spearman #H55 £
UM T miR-132 7K°F-5 MMSE 343 Z [AIAH G M o d i 22 ROC #l 42 K VP4 MLiE miR-124 .miR-132,
miR-134 X ALK Wi RLRE . FH B e (1R e FEE R BURR B 2 AR sE B LR 2 I A . 24 P < 0,05,
FoRER AR L

3. 458
3.1. & miRNAs I AOFHER, LI Ct &

FHMN 2GRN TR PR A miRNAs AHX RE SRR 1 Jros. (@R 4L, PSCN 2081 PSCI 41
ZIATEPER S WS SZECE ERR S WROE s WSRO S I IURE K B B A U T b2 SR g (P >
0.05). BPfgEext AT B /EFEES . Ml SCIFEEEUTHC X% HB 41 (age-matched controls, AMC). AMC 4.
PSCN #1f11 PSCI #H.2 [A] ft] MMSE #7045 35 2 (P < 0.05). MMSE 433215 S MBS BE
Wi FEAHF T, B RV SR A R W 2, R E AT A RAZ FIR R ZR 0.
L miR-16 %quﬁﬁ, FREAL MLY% miR-124. miR-132 5 miR-134 /KF(Log 2 ") 3 411A] miR-124.miR-132
5 miR-134 FRiLKPINZEFA FRIE L(ANOVA K56, P fH <0.001).7E PSCI 4171 PSCN 402 [i] . PSCI
A1 AMC 22 8] BA & PSCN 200 AMC ZH I BC AT bee e, I3 miR-124. miR-132 5 miR-134 1Rk 7K
T B EEROIAEA K5, P < 0.001). miR-124. miR-132. miR-134 ¥J7E PSCI A\ FiLHm, H
K& PSCN A1 AMC 41, X se5E LRI, 5 HAMP AL, PSCT 3 5% # miR-124. miR-132. miR-134
AR Ak 22 P < 0.001).

3.2, INHITHEES miR-132 K EAIHE XM

M1 MMSE 43 5 3% miR-124. miR-132. miR-134 7K FHIAHZME . Spearman A9/ HT 45 B EIR,
miR-124 FIAHT #1515 MMSE 114 £ 655 = —0.394, P < 0.001), miR-132 [I#i%} ik 5 MMSE ¥4 2 %1
AHZ(r =—0.494, P < 0.001), miR-134 [{JFI%TRiEL 5 MMSE ¥4 2 fidio%(r=-0.517, P <0.001), WK 1.
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3.3. MmEMEREEHITATRTGE ROC HhZk

221 - FEAR TN PSCI ) ROC, 453 EIR, M miR-124. miR-132. miR-134 F%} 2k 7K F- 1l PSCI
) AUC 4354 0.851. 0.895. 0.831 (P <0.001). M JH Logistic —JG [ A& 9T % HEARELA 1) ROC, &5
R IR, miR-124 + miR-132 + miR-134 Tl PSCI ] AUC 4 0.902, KFH—F 45 (P < 0.001). & ifi
J& + miR-124 + miR-132 + miR-134 Fiiill PSCI ) AUC 4 0.902, 5 miR-124 + miR-132 + miR-134 $&F5 i
MR Gt 25, [FIRE B R (Hey) + miR-124 + miR-132 + miR-134 Tl PSCI [ AUC 4 0.902, 5
miR-124 + miR-132 + miR-134 ¥R TN A Giih 27, Wk 2. K 2.

Table 1. Comparison of general data and relative expression of serum miR in patients with AMC, PSCN and PSCI
% 1. AMC. PSCN # PSCI A2 EH—RERIFME miR AN RIABHILLE

AMC 4(n =36) PSCN #H(n = 34) PSCI #(n = 33) P1H

PESI(F /) 18/18 16/17 17/17 0.990
GRIE 7 63.36 £8.92 64.15 + 6.42 61.76 = 10.38 0.611
ZHEFIR/AE 6.67 +2.06 753+ 1.73 7.06 +1.75 0.083
W K 2 [451(%6)] 10 (27.8%) 9 (26.5%) 11 (33.3%) 0.806
W PRI 52 [511(%)] 9 (25.0%) 12 (35.3%) 10 (30.3%) 0.643
o L [51(%)] 10 (23.8%) 18 (52.9%) 19 (57.6%) 0.027
e g IMURE [ (%6)] 8 (22.2%) 12 (35.3%) 9 (27.3%) 0.473
55 B S /[ 41 (%)) 2 (5.6%) 4 (11.8%) 9 (8.7%) 0.653
miR-124 -1.49+1.13 -1.71£0.70 -0.20+ 1.14 <0.001
miR-132 ~-1.42+1.14 -1.81+0.63 ~0.29 + 1.00 <0.001
miR-134 -1.63 +1.06 -1.68 +0.96 -031+1.20 <0.001
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Figure 1. Correlation between MMSE score and serum levels of miR-124, miR-132 and miR-134
& 1. MMSE ¥4 5% miR-124, miR-132, miR-134 7KFRIHE XM

Table 2. Relative expression levels of serum miR-124, miR-132 and miR-134 predict the prognosis of patients with vascular
dementia after treatment

%< 2. IM7E miR-124. miR-132, miR-134 HHIFFRIEKEFNMEH TR EEIGTEEMR

e bx AUC 95% CI T E BUFE (%) iR (%) P 1A
miR-124 0.851 0.759~0.944 —0.845 0.758 0.912 <0.001
miR-132 0.895 0.821~0.969 -1.275 0.818 0.824 <0.001
miR-134 0.831 0.731~0.931 -1.115 0.727 0.882 <0.001

BG 0.902 0.823~0.981 0.788 0.970 <0.001
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Figure 2. ROC curve of prognosis after treatment in patients with post-stroke cognitive impairment

& 2. ZZ2PEIAFBERREE AT ETE ROC Hhzk

4. Wig

TR A fE AR B AG ARG R B 1.5 FRIRIER N 8%, 1fi— HR M I A b s R, F 1.5 4
IR AL R TR 2 50% [8]o KUk, 7EFHARA PSCI &3 Hdb AT 45 20T W2 it /6 UG 10 1 0 it o

miRNA [ ZAET HAZAEY T, e 5RRRKE . dOMI8GE . /i T s i s 55 R 3
FE, RHUAN R B ERNEEEFT. miRNAs ML RG R KERE, SHLSNEE. Wi
IR E KRR A R R R[11]. B AT E IS, fEHHE miRNAs 5K miRNA A 5[12].

AHFFH, PSCIZH miR-124. miR-132. miR-134 AN #RIAKF & T PSCN H. HERAGRITFE
(P <0.001), #7~ PSCIZH[1) miR-124. miR-132 & miR-134 /K FH &, HILA W, PSCI IRAESEH
AP Il miR-124. miR-132. miR-134 FAXS KK TS K. ROC B Hr &I, A2 T 26 b 5 I
PEJR R AERS,  IL9E miR-124 FHX RIEAKTFHURBE N 75.8%, FERMEA 91.2%; [MLiE miR-132 MHXTE
IKFHURE A 81.8%, 5 N 82.4%: LI miR-134 FHXF ik K FHURE N 72.7%, Fi 1)y 88.2%.
Al W, PSCI &2 IMiE miR-124. miR-132. miR-134 A[{F A PSCI HJH 7 G Ky R 2 Tl PSCI ) &
4.

miR-124 J& T X #2 R4 AR PER) miRNA [13], BERSIERE/ NN, EVE4IMEE1E A M2
R, B ARE TORA[14], TERGER S M AP REE EEER . /K51 NRIL,
I PR R 1 R A 5 B3 AR I miR-124 FIARN RIAAKCF s 0%, TR [16]% AR 78 7R, miR-124
KERILWS, AefgiE S m 0 STAT3 HFREARE FENR B A5 S 00 N 30K 4 T, X ik 22
5 4 L I 9 VR R AT A o TRAROHE 17155 AR B MicroRNA-124 383 N il i #E3E R PTEN {236 fixi G
M/ R E R A K FIZ B DR . Bk, FRATATCARE I, 4 88 H I PSCI B, miR-124 FRiA/K
PRTE R, AT RE LA TR —Fh R4 . Xk, 7EiRIT AR, AIARYE PSCI 38 miR-124 RikK
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SERIME R, SR A, REHEHUEF AT S REA RE R KA, s R 8eR.

miR-132 /& MAESRED RNA [P & TSR K, LG IE B AT LSRR #1468 70 0 T 25 R0 98 fi 1) A= #E 2y
. Huang [10]% K ILTE PSCI £ H MiE miR-132 W&, HHEE 1 MMSE 114 5 filiE miR-132 7K
SEFREAMAA. Xie [18]550H & S ST PCR VAL I i o 5B /R 20 B AH DS 7 PG miRNA K3,
miR-132 7552 FE N ARG 5 1975 22 T iy o FERT R S BA F8 2 rh, miR-132 7 535 1) R Al i 5 ik
R, TR M A S R EE[19]. EARIMTE miRNAs FRYEAIHE S M7E miRNAs A9k A1)
PUHI A R R ZR, {2 miRNAs A {838 Ik 52 7978 5 00 14 I 200 i Bk 2 20/ 240 B 19 9% B 43 W 3k NG R (201 TRtk
AIHEN PSCI B3 I35 miR-132 ik Il 58-S M A1 B miR-132 RIE N A, XATReRm A i 5
AN Th R -

MiR-132 Hl miR-134 J£7E 2% 3] FHCIZ T 5 FHE I 2 P miRNAs [21]. SIEHI— T miRNA i
W9t 8, miR-134 £E PSCI B EREA T RIA Fif[22]. fE#F D2 ot %94 miR-134 S 80 5 /MR
b, i H miR-134 WHEIE IS 5 R S R AR, (g FAE Sl B AT BB 1 R /R . Ak, miR-134
WUERAIE S Sirtuinl-CREB-BDNF J# B 7EHE 5 1 /5 LTP FZEAln %1% . Jun Gao [23]% N MBI LR B,
FERRE S PR = FEDR SIRTL R A v 14 110 AR /) B rFoW 8% 80 )12 AZ 0 5 i mT 8 P P 40 5 2 /0 4 o o
miR-134 [ F I DL H G T B0 miR-134 S8 R B R 1 R A 5 10 o R e AT #E PSCT A3 1fiL s miR-134
Feak LT BE AR AT T R — B AR

2 L P&, miR-124. miR-132. miR-134 7E PSCI &3 IfyEH A L, SR aE 5 28 b 5 A 0 b
T B R AR RN 1% & Fe G %o 117 H. miR-124. miR-132. miR-134 f)3Eik 5%t 5 iAEnTh e A 1R K AR
KA, miR-124. miR-132. miR-134 A e & PSCI [ ER bR 4 - 2R 1T, AHIT FAAHT A R 7T miR-124, miR-132
5 miR-134 7£ PSCI & MG HHIRIE R R, BAREDFHHI TSR 58, ARBEFREARBIEL
B, WYORFEARK S UBHMTIRABE AL, LAY PSCIL &35 G RIA YT R ik — b 228 ki .

il &S
AR I
& TTmk

FWBATHT LRSS AT ATV A . Bl iR . Siit o B, 2RI SRE, 5000 IR
BEATWSCHIEAT s WRAEAE I ST SC 3 I P S e G X B AT M B B s R Igim b AT R B S
BLit, XOCEBAG DT, WEE R,

SE 3k
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