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St A i A v Rt PR i e o e 1 S5 IS miR-23b-3p
KRG LA WFoE

R, FTHGE (RN — ARERE, LM 210002)

W E. B KiT42% sk b £ 4F (transient ischemic attack, TIA) & # Fo B do bk i 2 P (ischemic stroke, IS) & 3 i
& miR-23b-3p #9/K-F E AL, ik @®IE M T H AR ERAYZ AF 2017 5 8 A ~ 2019 5 4 A Mg ey 156 41 1S &
F, 714 TIA & & Fo 85 6] HLAKAS 69 1 He 27 B& & AN BF 70, 5K A 52 B % 5B € & PCR(quantitative reverse-transcription
PCR, qRT-PCR) # K| %X & f2. 7 miR-23b-3p RT3t ArAa & A4L3547, R Sk xR atat, 1S 4 (=4.517,
P<0.001) & TIA # # 28 (1=2.728, P<0.001) sz & miR-23b-3p 7K F 35 B ¥ J &, H IS4 3 T TIA & # 40 (=3.364,
P=0.043). Stsh, ¥ IS 41 miR-23b-3p K -F ¥ R 3 T ¥ & IS(=1.212, P=0.034) F= %2 & 1S 41 (=4.931, P<0.001), %
FHA R FEL, AL BT IS & iF miR-23b-3p K-F 5 £ 5 P BF IR P % & (National Institutes
ofHealth Stroke Scale, NIHSS) #F %~ 2 48 % (=0.453, P<0.001), ROC ¥ & 2 #7 8 =, & miR-23b-3p B & IS & &
5 4 B 2t B E69 AUC 4 0.817 (95% CI: 0.762 ~ 0.873, P<0.001); X & TIA & % 5 & FE xF B & 49 AUC 4 0.789 (95%
CL: 0.716 ~ 0.861, P<0.001). Logistic )2 5 # 4, FEARET F#. HF . /2 E B (total cholesterol, TC) % = BtH
W (triglyceride, TG) /K -F # % v& J&, i miR-23b-3p K -F I+ & 5 IS(OR=6.045, 95% CI : 2.011 ~ 12.080, P=0.008) %
TIA(OR=2.012, 95% CI : 1.984 ~ 7.042, P=0.002) #9 % A%, Z5if IS B4 e TIA & F s miR-23b-3p K-F35 B %3
BHEIS EF KT T TIA BF R F, miR-23b-3p TR A #4553 b 69 B AR E W
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Altered Levels of Serum miR-23b-3p in Patients with Ischemic Stroke and
Transient Ischemic Attack
FAN Chun-li, HE Yan-juan(the First People’s Hospital of Changzhou, Jiangsu Changzhou 210002, China)

Abstract: Objective To investigate altered levels of serum miR-23b-3p in ischemicstroke (IS) and transient ischemic attack
(TIA). Methods A total of 71 TIA patients, 156 IS patients who were admitted to the First People’s Hospital of Changzhou
from August 2017 to April 2019 and 85 healthy were enrolled. Serum miR-23b-3p levels were determined by quantitative reverse-
transcription PCR (qRT-PCR) and serumbiochemistry biomarkers were also analysed. Results Compared with the controls,
serum miR-23b-3p levels in TIA patients (#=2.728, P<0.001) and IS patients (=4.517, P<0.001) were significantly increased. The
miR-23b-3p levels in IS patients were higher than in TIA patients (=3.364, P=0.043). Additionally, the level of miR-23b-3p was
found to be significantly increased in severe IS compared with moderate IS (+=1.212, P=0.034) and mild IS (z=4.931, P<0.001)
and the difference was statistically significant. Serum miR-23b-3p were positively correlated with the National Institutesof Health
Stroke Scale (NIHSS) scores (7=0.453, P<0.001). ROC curve analysis showed that the AUC of miR-23b-3p for differentiating
IS patients and controls was 0.817 (95% CI: 0.762 ~ 0.873, P<0.001) and the AUC for differentiating TIA patientsand controls
was 0.789 (95% CI: 0.716 ~ 0.861, P<0.001). Logistic regression analysis revealed that high miR-23b-3p levels were closely
associated with the presence of IS (OR=6.045, 95% CI :2.011 ~ 12.080, P=0.008) and TIA (OR=2.012, 95% CI : 1.984 ~ 7.042,
P=0.002) after adjustment for the age, gender, total cholesterol (TC) and triglyceride (TG) levels. Conclusion Serum miR-23b-3p
levels were significantly elevated in IS patients and TIA patients. Serum miR-23b-3p levels may be function as the potential biomarker
for the disease assessment and udgement.
Keywords: transient ischemic attack; ischemic stroke; microRNAs; biomarker
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Bk N HAR RS 1S AHIE, RERZEL,
{HFFEERT AT A (— ANt 24h) P BT,
IS J& TIA &ML EEAMKFEM ARG FHA, |
WA A X 2P FAE AR B A EAT — 2 1 R R
P, T ELME DL 5 B3] 1S A TIA K HAmZE B
TR — 2 B R R . B 119 45 Gl i 1 483 473 4 G
(I R A A T8 b bl S PR AIG, e = M2 65 1% T0 0
Ho W — PB4 A I PR A I 9 () 2
U IMEMERZR (microRNA, miRNA) & —2EP i
P AR ST Y IE S A BAAE /N RNA, 75 55 5 K F
JAEEE L Y, EAEPFRIESE P, ZFh miRNAs
AIFEP IR G R R, WTRES SMA RGN
B %A . %R, miRNAs 5.0 L8 50 09 % A4 %
JEXZREY), HAEME s R bR A i e A e g
KGR " IR, My ok} miRNAs
V2 Wik 0757508 1) SE B AE bR B 32 8 T2
KyE. HET, AKIS BE K TIA B H 1M miRNA
FIRBA K RGN D o ARSI i A AR
R Mr s, IS #4174 miR-23b-3p (9 ik W ik
AL I, RIS FTIA B A9 1% miR-23b-
3p AKSEARAL, PEAS IML7E miR-23b-3p K5 505 &
RS F, ATRE IR IR IS A TIA H & M 15 PEAG
S RIWHR IS R AR A 2
1 #REFHE
1.1 AR R ARHRFZET 2017 4E 8 J1 ~2019
AE 4 A w M — AR ER#2NRHGE I 156
B 1S B F K& 71 6] TIA BE1E WS, 1S BE
38 3 3k i TSR AL T2 $9 4 (computed tomog-
raphy, CT) Flf# 4R 1if% (magnetic resonance im-
aging, MRI) AR #12, HEbRbRE: OF H itk
FEFE s QA HME sh kB ZEPE B ; @ 12 I
B s @R DR TE /s R B g i At
PR . 1 58 [ E S A ST B A R (Na-
tional Institutes of Health Stroke Scale, NIHSS) %}
IS B H AT 9, 2 (NIHSS<6, n=65), 1
(6<NIHSS<13, n=74) & J& (NIHSS>13, n=17).
TIA HH AESFA 2009 4 AHA/ASA #£H11 TIA
BWibrE Y HEBRARE: D4k B CT 5 MRI iF
S AT R A N i, QA T
Y QA HMph 2 2 G5 dm LA ™ 5 1Y T
B OIREA 2 ; @A FURIRDIRE S5 L B
IV R BB S 4 B G PE VRS 1) JR A o it B X
WRZH A 55 85 Mg ek # . PHALZ B3] . AR
VERL, HAR k. A S Ao Ry A s
AR, AR ot
12 B 5&N mEE.oE e LgET
A A PR 2N |, K DA AR A 36 [ Applied

Biosystems 2% A 7300qgRT-PCR 1%, 3 [ Il 77 &
AU5800 4 [ s A 643 74X, TaqMan 4 B 5
[ Applied Biosystem 7 F). Il ¥ &4 iH [# BE (total
cholesterol, TC). = Wt H i (triglyceride, TG) 7K
S 5 K FH9E [ Randox 28 Rl F &, 5 % I
# H JH [ B (high-density lipoprotein cholesterol,
HDL-C). & % H Jif & 1 AH [ B (low-density
lipoprotein cholesterol, LDL-C) 7K -l % % H H 4%
Stk il & .

1.3 ZFi&k

13.1 FRAHRAE SALRE: SR EZS R WA
WFSEXTRASE 12 h DL EAERIK AR A2 3~5ml, 1S
B S TIA JBE T ABE EDZIREE, 4°C°F 12 000
g 250 Smin ZE R MANMICER M, FHORFMIEIRAS &
T —B0CHKFATRAF . T A MR A IS AS A I
[, HASEIBEBECTEZE SISt

132 IfiL7% miR-23b-3p AP 2 . SR 52 20
7 & PCR(quantitative reverse-transcription PCR, qRT-
PCR) £ ARG 1M1 75 miR-23b-3p /KF-, 455 LIFHER
{E (threshold cycle, Cr) F7~x, miRNA ik &R
FHARAT 2 vk #EAT I3, DL MIR2911 #REHE Ry A1
Z, TFIEEAR miRNA BRI ZAECA Ct= A Ct
miRNAs A Ct&l@@

1.4 %3t o4 FH SPSS20.0 ¢4 k47 5 d 4
#ro DL Kolmogorov-Smirnov 72 K6 56 45 2H 1) 43 A ¢
fiEo HrPIEZS 70 A B R I8 + v 2E (x 2 s)
PR, ImASEIR T E B S AT SR b
KT EL (55 25~75 HAMER ) Fom . ML L
BRI ST A ¢ K s 241 LB H R R
D7 22530, J7 25 55 B 2L TA] P I L3R HH LSD-¢ K 6,
i ZAFEIE K F Tamhane's 72 K356, 728 3= ] A 5¢
PR H Spearman AH5¢0HT. ROC £ s #ri A,
15 miR-23b-3p 51159 1Y 1 4 N [ FH (area under
the curve, AUC) M H: 95% ¥ {5 X [f] (confidence
interval, CI). £ JC Logistic [0l 1343 #7115 45 48 b5
Xt T G OR AN 95% CI. P<0.05 HZERA
GeilE

2 HR

2.1 AFRAFHERGEREE XISEH. TIA
S RO B B A A B I A A48 AR AT
SrRr, W L SRR AP RT GEARE
( F=0.575, P=0.439 ) . 1E%] (’=0.149, P=0.925) 7=
SYITG 2R L SX AL, 1S J TIA &
F I TG K- B ETHE (IS: =3.224, P=0.049;
TIA: t=3.857, P=0.021), HDL-C /K & &% (IS:
=4.137, P<0.001; TIA: =5.481, P<0.001), 2535545
Gt L
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x1 MR KHIERERE B R MEENIBR

TiH IS 4 (n=156) TIA 41 (n=71) XFIR4L (n=85) P P P
i (x1s, %) 6121£10.15 605+ 11.42 5999 +13.78 0.154 0.167 0.512
5 [n(%)] 91(58.3) 43(60.6) 49(57.6) 0.864 0.459 0.772
WS e | M(P~Ps,mmHg]) 141(130 ~ 150) 130(125 ~ 140) 118(105 ~ 125) <0.001 <0.001 <0.001
FFOKIE M(Py5~Pys,mmHg)] 83(79 ~ 90) 80(74 ~ 85) 7469 ~ 79) <0.001 <0.001 <0.01
TC(x + 5, mmol/L) 4291015 411£029 435£031 0.912 0.616 0.977
TG | M(Pys~P;5;mmol/L)] 1.33(0.99 ~ 1.74) 1.35(1.01 ~ 1.84) 0.98(0.69 ~ 1.24) 0.049 0.021 0416

HDL-C [M(Pys~P;s,mmol/L] 1.01(0.79 ~ 1.24) 1.05(0.89 ~ 1.29) 1.36(0.98 ~ 165 <0.001 <0.001 0223

LDL~C [M(Py5~P;5,mmol/L)] 2.55(2.01 ~ 3.12) 2.36(1.84 ~ 2.95) 241(1.91 ~ 2.99) 0311 0.598 0.621
e BAROEEE s IS AL IALRTEL; © TIA 4150 IAUHI L © 1S 415 TIA 1M,
22 IS B4 Fe TIA &4 fiF miR-23b-3p K-F 4 AR B AR 1S A 1 miR-23b-3p ik,

BT IS 41 | TIA 2H KX BEZH /9 1% miR-23b-3p /K-,

W 1A S5H WR: IS 4] (:=4.517, P<0.001) &
TIA # # 4 (:=2.728, P<0.001) IfiL }i§ miR-23b-3p 7K
R R E R T A4, HISHWBET TIA £
41 (=3.364, P=0.043), =R HHIFEX, F—

A miR-23b-3p
*E 004y E hx.2.3 **I*l * E
;{j‘ L) 1T y \}
%003} =
"
002}
n A
001 | "==' "
... L]
0.00
o » »
& of oF
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WLIE 1(B). Z55H Hx: HE IS 4 miR-23b-3p K
BA 55 T B IS 41 (1=1.212, P=0.034) N2 1S 41
(t=4.931, P<0.001), *f1J¥ IS 41 miR-23b-3p /K *F
THJE IS 4l (1=2.199, P=0.009), 25 4 Giil

S\
B
B miR-23b-3p
L = 1
I {
;&g 0025 2
40020 | =
7
0015
1 A
]
0010 f - v
u
0oos5| ®e* T e
'V
0.000

e TTP<0.001;7P<0.01;"P<0.05
B 1 IS HBEH TIA BEMF miR-23b-3p kP

2.3 i miR-23b-3p AR P ey lE RNE A
Mr i 7s, 1S & I 7 miR-23b-3p /K °F 55 NIHSS
Wy B IEM X, 254 %1 2% 8 X (=0.453,
P<0.001); 53 TC, TG S5F/KF-JC b FAHCH:.

ROC M/ #r iR, 175 miR-23b-3p [X4) IS
B S AR IR AUC 2l 0.817(95%CI:0.762~0.
873,P<0.001); X473 TIA & #H S5 IEH ) AUC
4 0.789(95%CI:0.716~0.861, P<0.001).

#E—2 2 It Logistie [E1IH 5347, LLIS, TIA il

(RS B Sy () =43 AR B BRI R AT B

DA e X B AR 225 250, i & miR-23b-3p
K5 IS & TIA By RAAE; LU TIA BEAER
S, MG miR-23b-3p AKCEA 5 1S 19 k4
X, ZIREMT R DUERER RANE hSH
A, FERIE T4 . PR TC & TG /KRy E,
134 miR-23b-3p 7RI F+1E 5 IS M TIA & A
s DL TIA A AE S 2200, 13 & miR-
23b-3p JKFA AT X 43 IS &, ULEE 2.

B & miR-23b-3p 3¢ IS & TIA BIFS X &
- LHGEE YT ZHEMT
OR (95%CI) P OR (95% CI) P
RIS BEd 5.209 (3.328~8.154) <0.001 6.045 (2.011~12.080) 0.008
TIA &4 4.205 (2.562~6.996) <0.001 2,012 (1.984~7.042) 0.002
B2 1S E A 1.233 (0.810~1.878) 0.033 2.049 (1.018~2.092) 0.049

T A miR-23b-3p Y AR O RSIE T AR | PER  TC e TG MY, A5 1. S22 535 g R G2, 00 2. S50 5135 0 TIA 4.
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miRNAs i FRIA 531 HA 5 B 20 2UR 240 s
S, A5 by Suem kY. Bhr,
O &M Z F miRNAs 25 i 28 2 G50 1 IR 5
K 1R BT I g R W R g i T ) 3 Bl e b
B B A 2R miRNAS™ . Z N5/ E X IS
FBE AP miRNAs [ R IEBA TS, miH T
miRNAs 45 AR Sk 8 15 4%, $278 miRNAs A
AE AL IS AGI A ¥ 70 A= b i U AR R I
g, FRATE A O BOR O Y il % miR-
23b-3p, HE— L it qRT-PCR 4% A6 HAE IS
FHR TIA BE TP RRRRERIL . & ZMEi T
KPR, 1S HE M TIA 5 1% miR-23b-3p kK
FRETE, 8 miRNAs 1] GBS 5 i ifi P A 1 4
eI R KR,

HF5E &Y, miR-23b-3p £ 15 Bk Ifi B 4175
SRR AR T, AR LR S p
ZIUA I TS, XL K B miR-23b-3p 2 5kl
PERG G PRt T 3CHRE, i — 2D Ao AR Sl i
I 00026595 P A I R R SCHR AR R . AR R R,
NIHSS P74 8 = 14 1S £ 1ML 1 miR-23b-3p 7K F
Fhr R . ftl, FRATHEM M miRNA )k 28
A BB IR T AN B J2 s iAg 2 DX 28 e 11 Bl 4/ e
B, 1S B I E miRNA /K FBYF+ 25 vl fig 2 hn &
P22 D RE BRI 27 S o

TIA J2&—Fh ] 33 it #f 22 T e B At H G 2 4 40
FEZE 114 Jay kA B i e it &, LI R R 5
IS BIARF AL, TIA 53 XUXURS K i 25 18
e, EEHAE R RETIR, L, AR TIA
W&, X5 TIA fpI 2, 4G B 15300 i B
Ao R LR BE 1 K A . 2T 9T R B T G G 2
SR MK T 2 KB ZE )5 10 miRNAs Rk i
ZAS  PLRIAFR miRNAs 76 fx S i B0 5
PR, ATVE R R Mk il 163 05 Y BB A . KT, A
S miRNA L3 7K AR AE TIA B h A TE IR
PRI NS48, fEARMSE S, TIA K IS B4 Il
15 miR-23b-3p /KF-34 1 3 T 5 (P<0.001), H. IS &
FHET TIA BF4] (P=0.043); IS HF ML H miR-
23b-3p K-V~ NIHSS P43 2 IEAH G (P<0.001),
B 7 7K 9 1L T miR-23b-3p AT REAT B T IS A G
SYJEFTTIA (RIS, S T L4 512 W i
PET R R, A nl WL, i miR-23b-3p A H K,
kIS I TIA T ALY ) 0 W A6 A= b i i, 3T
Al TIA J&5 #l 2 Dy REBRA5: 110 7™ A 18 % B J 1 A v XL
WA S .
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T MRSA E ARG 1) &0 2 R A 1y
fEyetksik, 255 FEORATINRLZ SN . P
X 43 MRSA K MSSA &y lfei PR sk A W Gz 56 B i IR
IR BRE YT S o BT AR ST Hh B AR I R AL
PRARRIR A HIR T4, X AT HE S 4w (R A Bk
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MALDI-TOF MS g s &A1 s (8] A 5] 1 4 Azl
B 52 B8 TR Bty HE (M/Z) 5B 109 KATR a2
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