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Abstract : Objective To investigate the relationship between serum microRNA (miR)-214-3p, miR-182-5p
and miR-181b expression levels and disease severity and prognosis in patients with acute ischemic stroke
(AIS). Methods A total of 178 patients with AIS admitted to Handan First Hospital from September 2021 to
September 2024 were enrolled as the observation group. According to the National Institutes of Health Stroke
Scale (NIHSS) scores, the patients were divided into a mild group (NIHSS<C5,73 cases),a moderate group
(NIHSS 5—15,47 cases),and a severe group (NIHSS >>15,58 cases). Based on the modified Rankin Scale
(mRS) scores at 3 months after treatment, the patients were further classified into a good prognosis group
(mRS 0—2) and a poor prognosis group (mRS 3—6). In addition, 100 healthy individuals who underwent

physical examinations during the same period were selected as the control group. Serum expression levels of
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serum miR-214-3p, miR-182-5p and miR-181b were detected in both AIS patients and healthy controls using
real-time quantitative polymerase chain reaction (qPCR). Multivariate Logistic regression analysis was per-
formed to identify the influencing factors of poor prognosis in AIS patients. The predictive values of serum
miR-214-3p, miR-182-5p and miR-181b for poor prognosis in AIS were evaluated using receiver operating
characteristic (ROC) curve. Results Serum miR-214-3p expression level was significantly higher in AIS pa-
tients than that in healthy controls (P<C0. 05) ,whereas serum miR-182-5p and miR-181b levels were signifi-
cantly lower (P<C0. 05). In the severe group,serum miR-214-3p expression was higher than that in the mod-
erate and mild groups (P<Z0. 05),while serum miR-182-5p and miR-181b levels were lower (P<C0. 05). Fur-
thermore,serum miR-214-3p level in the moderate group was higher than that in the mild group (P<C0.05),
whereas serum miR-182-5p and miR-181b levels were lower than those in the mild group (P <C0. 05). Serum
miR-214-3p expression level in the poor prognosis group was higher than that in the good prognosis group
(P<C0.05) ,whereas serum miR-182-5p and miR-181b levels were observed to be lower (P<C0. 05). Multivari-
ate Logistic regression analysis indicated that elevated serum miR-214-3p level was an independent risk factor
for poor prognosis in AIS patients (P <C0. 05), while increased serum miR-182-5p and miR-181b levels were
protective factors (P<C0. 05). The combined prediction of serum miR-214-3p, miR-182-5p and miR-181b yiel-
ded an area under the curve (AUC) of 0. 892,which was significantly higher than the AUC of each individual
indicator (Z wmpined o, mirzi43p — 2. 192, P =0, 0285 Z gupined v mik1525p = 2+ 1455 P =0, 0325 Z gpined vs. mir 1510 — 2. 2424
P =0.025). Conclusion

181b are reduced in AIS patients. These three biomarkers are closely associated with both disease severity and

Serum miR-214-3p expression level is elevated, while serum miR-182-5p and miR-

poor prognosis,and may serve as predictive indicators for poor outcomes. The combined detection of these bio-

markers holds significant value for prognostic assessment in AIS patients.
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BB B = R, KRB K5 AIS BH IR K
FROE HUS Z M B 56 R AS B, L, AR B9 B 7E
it AIS # % I 7 miR-214-3p. miR-182-5p. miR-
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1.2.3 S & B A WS I N (qPCR) A& Il miR-
214-3p.miR-182-5p. miR-181b F£ik/K¥ R EH
Genmed 2% 7 4 77 B9 TRIzol 32 71 M I 35 P 42 B i
RNA, i F s 1) A RA R =i 752
RV AN BE T R A T RNA B4R, Ayso / Avsy N
1.8~2.0 UL HH A B 8 5 s M 5 >R A 952 [F Genmed 23 )
PR Y S S5 0] B UG B RNA #% S cD-
NA, i3 E ABL AR 4 771 7500 B PCR XX}
cDNA HATY 1, P14 S B2 P 46 : 95 °C HiAE £ 10
min., %5 AT 35 MGERAY 95 “CAEME 60 .60 Ci k
60 s.72 CHEMR 60 s, DL U6 NS IE Gl 2 2T
18 miR-214-3p.miR-182-5p. miR-181b Y AH X} %
k. ST 1,

£1 sl4E3
WA 527

1E [ : miR-214-3p 5'-GCGACAGCAGGCACAGACA-3'

JZ 1] : miR-214-3p 5'-AGTGCAGGGTCCGAGGTATT-3’
IE 7 : miR-182-5p 5'-TGCGGTTTGGCAATGGTAGAAC-3'
I . miR-182-5p 5'-CCAGTGCAGGGTCCGAGGT-3'
IE 7] : miR-181b 5'-GCGCAACATTCATTGCTGTCG-3'

JZ ] : miR-181b 5'-GTGCAGGGTCCGAGGT-3'

il Us 5'-CTCGCTTCGGCAGCACA-3'
JZ 1l : Us 5'-AACGCTTCACGAATTTGCGT-3'
1.2.4 JEZBORCE WEBFEERBRERE AL
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HZ N ZE Logistic [HIH 2 #1 AIS B #lJ5 A R 5%
M) PR 2R 5 5k ] 32 16038 T AR 7 AiE (ROC) 1 £6 53 7 miR-
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KA 00 A B 26 F AL CAUC) H R ] Dellong
K, L P<<0.05 WZESAHGIFE XL,

2 & ES

2.1 WEEEA X R4 il 7 miR-214-3p, miR-182-5p
M miR-181b FRIKAKF L WL 17 miR-214-3p
F kK& TR R4 (P <<0. 05), Il 7§ miR-182-5p.
miR-181b F ik K AL F X 4l (P<<0.05), L3 2.

=2 WA FTEAIMEF miR-214-3p.miR-182-5p
A miR-181b RiEZK F L& (x £5)

215 n miR-214-3p miR-182-5p miR-181b
YA 100 0.9740.26 1.0240. 22 1.1540. 36
WA 178 1.42+0.33 0.6140.14 0.6940.17
t 11.739 18.963 14. 435
P <20. 001 <20. 001 <0. 001

2.2 AE=ERE AIS B& M7 miR-214-3p. miR-
182-5p Ffl miR-181b F£K/KF b HEAAMLL,
HEI 2 R M miR-214-3p ik AKE T L I i
miR-182-5p . miR-181b Fik K FFEAL, 22 5 H A it
RN (P<C0.05); 5 AU A Ee L B AL A I3 miR-
214-3p FikKFFH i M 7E miR-182-5p . miR-181b #
RAKFBEAG, 2 R WA S 2% 8 (P <<0.05), W
#* 3.

%3 AEEEERE AIS 2EMF miR-214-3p,miR-182-5p

M miR-181b FiXK F LB (= + )

21 51 n miR-214-3p miR-182-5p miR-181b
By 73 1.19+0. 26 0.70+0. 24 0.80+0. 25
AL 47 1.51+0. 38" 0.6340.17° 0.7140.22°
W4 58 1.644+0. 16" 0.4740.12% 0.5340. 14"
F 47.562 24,243 26. 621

P <<0. 001 <20. 001 <20. 001

TE G RR B I H L P<C0. 05 5t B 14, P P<C0. 05,

2.3 s RAFAMBUG A R AR ER b R
BITIE 3 A B E U ALS B35 o A TS B i 4l
124 BIATUS A R 54 B, 2 HELZ TR & FPG. Il
g I K - g, 22 R TG L (P =>>0. 05) 5 il
JE AN R AL miR-214-3p FikK V& TG R 4741
(P<C0.05), Ifl 7 miR-182-5p. miR-181b 2 ik 7K 15
THiE RIF4H(P<<0.05), WE4,

x4 FRERFAMFEARAKEKZMILR (%) x+5]

T S RIFA (=124 HUG A R A (=54 X2/ P

AEH () 0. 388 0.533
=60 58(46.77) 28(51. 85)
<60 66(53.23) 26(48.15)

P 51 0.051 0. 821
% 78(62.90) 33(61.11)
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gxR4 MERFAMBEARAKRKEMEER2 (%) v +5]
TH BUR RAFAL(n=124) TSR B4 (n—54) o s
4 46(37.10) 21(38.89)
TR B S 5T (kg/m®) 20.1241.13 20,0441, 57 0. 384 0.702
TGRS 0. 466 0. 495
e 48(38.71) 18(33.33)
& 76(61. 29) 36(66. 67)
1o I sk 0.036 0. 849
A 89(71.77) 38(70. 37)
& 35(28. 23) 16(29. 63)
TC(mmol/L) 4.2141.03 4.464+1.15 1.436 0.153
TG(mmol/L) 1.8440.41 1.7240. 36 1. 860 0. 064
LDL-C(mmol/L) 2.7140. 82 2.834:0. 84 0.891 0.374
HDL-C(mmol/L) 1.1740. 32 1.1840.33 0.190 0. 850
FBG(mmol/L) 7.8341.94 8.4342. 36 1.773 0.078
miR-214-3p 1.3140. 29 1.6740.32 7.376 <<0. 001
miR-182-5p 0.6840.19 0.45+0.12 8. 204 <<0. 001
miR-181b 0.7740. 21 0.51+0. 14 8.322 <<0. 001

2.4 ZHZK Logistic FIHAHT AIS 85 W5 A R
WA E  DLAIS BE R UG A RN (S
AR=1, )5 R4 =0), Il i miR-214-3p (JF {H 3
A miR-182-5p (JFAE 3¢ A) .miR-181b (JFAE 3% A) K
[ s R IT 2 E Logistic BIHMH7, 455 Wos, i
H miR-214-3p FEKFFm R AIS BEH S AR 1Y
fE B R 2 (P <<0. 05) , Il ¥ miR-182-5p. miR-181b #
KIKETHE AR R (P<<0.05), L& 5.

2.5 % miR-214-3p, miR-182-5p, miR-181b EATH
K3 WA X ALS fBF W5 N KA scee LA
miR-214-3p, miR-182-5p, miR-181b N & ¥ 7F & ,
HWEHAARSER(FEAR=1,H/5F Rif=
0),#47 ROC th& 4 #Hr. 45 R Box, Ii7E miR-214-
3p.miR-182-5p ., miR-181b Tl AIS & WG A KB Y
AUC 43518 0. 794.,0. 809.0. 802, MK T 3 T hnlpe &
I B 0. 892 (Zgnmroris, = 2. 192, P = 0. 028,

L tr-miraszsp — 2. 145 P = 0. 032, Ly s ruirrs1p = 2. 242,

P=0.025), WK 1.5 6,
1.0

0.8

0.6
1
&
M
0.4
) BhZkiR
®miR-214-3p
@miR-182-5p
0.2 @miR-181b
@3WEE A
[OE= 14
0.0 1 1 1 1 J
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1-H5E
& miR-214-3p.miR-182-5p . miR-181b B IR K
SWBEMM AIS 2EBEARARH ROC H %

B 1

x5 LB & Logistic IS AISEETEARMNFIME X
T H B SE Wald X* P OR OR 11 95%CI
miR-214-3p 0.432 0.126 11.779 0.001 1.541 1.204~1.973
miR-182-5p —0.143 0.062 5.299 0.021 0. 867 0.768~0.979
miR-181b —0.188 0.068 7.606 0.006 0. 829 0.726~0.947
%6 ;% miR-214-3p,miR-182-5p miR-181b BT K 3 B & X AIS BE WG A R i 7 i %5 48

i H AUC AUC ¥ 95%CI RAERKE REED FRED ABIEHR P
miR-214-3p 0.794 0.727~0.851 1.582 62.96 79.03 0.420 <20. 05
miR-182-5p 0. 809 0.744~0. 864 0.546 85.19 63.71 0. 489 <20. 05
miR-181b 0. 802 0.736~0. 858 0.609 64.81 77.42 0.422 <20. 05
3 A 0.892 0.836~0.933 — 75.93 83.87 0.598 <20. 05
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s GO R S A OC, = K B miR-214 2R
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AL o 7O i 155 69 H . miR-214-3p fin il T &34 0W
15 1 J& A BT 7R BRI miR-214-3p (19 & 3A 7K 7 Al
REA Bh T o036 18 1 0 7 % 98 FR 1.0 ) BE R AR TR TR
U I, T RAHEI miR-214-3p 76 O A% L 55 95 96
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F B2 Oy I 4 D) BE AT N RS 1 . TR, miR-214-
3p AIAE A2 W APEAS TS 09 A= Prbs i 4 . ks iR
AR S RO B T8 R miR-
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PRIZ Wi Hh 1 152 FH 7

miR-182-5p J&:—F 712 2 5 40 i 38 4 | 5 1k A
TH miRNA" , BFSE & 3. AIS B % 5 I3 miR-
182-5p FIKIKF- W AR T B 3 . H 3R kK F 5 95 1
T R RIS A 5T WRSE  AR B  E  S
(HIE) K B R b, KU 55 2H 20 miR-182-5p 1)
TR, N SR AT A, FES
5T G0 S A Ak B AT AT B A 4
PR 1) 2 35 of 52 Wi i 28 JC 1 & B R, DA TTT S ) HIE
fg B AR L BRI ST B T HIE BEA, {0
8 1 miR-182-5p fE A M & JC K & 5 5 fih vl %8 %
J5 T B VEJH o R BRA% AR ATS A A o L 42 4t T
FRR, d B E W R AR S/ AT
IR R 28 45 005 40 L miR-182-5p 3 3k K - [ A,
miR-182-5p A §E i) 41 il PN J53 I I 95 AH OG 2 11 B9 2 7
X &4AEA 1 £, a2 a4, vl 78 0 i

WA YT B AESE 5 . ABFSE , X4 miR-182-5p
FARIKPAR T I, H AR AR TR A2l rh R4,
G A R AT U5 R 4F41 . miR-182-5p &k /K F-F+
RS A RPN E, 5 LRV 545 LA bF
TR, 1 ik miR-182-5p ] LU 1 4 i Toll k¢ 52
A 4 AT 0 2 AE BN A 1 5 - A R YR 1 R) 78 5 T 40
Ji Xk e i G AT 40 2 4 A . I miR-
182-5p Al il 3 ik I 5 4t 28 T I W 5 434k | 2 ok mT 9
& AE SN S AL 52 1 oG e 0 14 2 97 1) & B L KR
B A B e ot G 1 VR R 2 0 R SN S VA
S{EL

miR-181b J& — B al LA 45 4H il b 28 ) 7 55 25 )
LR miRNA I AE 2R , ik 2R 17 M5 0%
FIIREAE h & 45 4 FHEY . B 9E & L. HIE 272 L I 7
miR-181b AYFRIE KT B AL TR L, HE &
HIE J5 1% F2 B (0 8, miR-181b 28 1k 7K - 32 ¥t A%
FIRETE HIE kA R R E BN EH, B
miR-181b kKL K HIE 5= )Lk JE R 5 5=, 4F HIE
WG A BN, f8 ACI B # h, miR-181b 55 %
KA E S A B T AR 00 S 0E BB A, #E I miR-
181b Al figfE ACT 3 i 4L 21 A 37 Rk & vh & ¥
AR, JF BT ZE Y B & B ALS BB T
miR-181b kK V- W A% T il Fg 32 i %, JF H & 4=
FR 22 o) BE S A SR I miR-181b 2 ik K F B
i, 13 miR-181b KKK FREMLRE AIS B3 L4 H
Wit 2 D BE AL I FE R B . ARHIESE & B, miR-181b
TE AIS B i R IE KO FEAL, & A R 3 KPR T 42
B R R, BSOS RO H miR-181b R ALK ik,
miR-181b Kk KFEREMETEARMERH K. 5
AR A R AL . A ST R Mk i i P A
J& »miR-181b ik /K T I, i i & 35 miR-181b Af
o A 2 T AR L 4 /N AR B T BRI F I A BT A, miR-
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