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I3 miR-149-3p F1 CXCR3 /KF 55 aSAH Ji5 iR & 14
Ak S AL P8R DA 3 A
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[#Z=) BaY %1075 30 RNA-149-3p (miR-149-3p) . CXC # 1k I 13244 3 (CXCR3) 5 2 Jhk 98 1 ek 99 J5 T Jie o
(aSAH) J5 IR & PERG R I (DCD AR DGHE . 773K 2020 45 6 7 ~2022 45 6 A HlEHEI 4 aSAH 3k 175 61, SR qRT-PCR A 1M 75
miR~149-3p, R AR G B2 BTG T L3 CXCR3 Ko 53R 175 i, 58 4% /1 DCI, A 404 33.19%5 117 il R KL DCL
SR KA DCUR A LA, DCU A LT miR—149-3p 7KF- i P& AR (P<0.05) , CXCR3 /K- i 3 T 155 (P<0.05) . aSAH i A ML
miR-149-3p /K 5 CXCR3 /K - 5 B 5 47 AH 56 (7=—0.462, P<0.001) ; £ [ % logsitic 171 343 B B 7 , miR—149-3p /K - FEAIK
CXCR3 /K -4 &5 12 aSAH J5 & 21 DCIRYBH ST fG e P 25 (P<0.05) . ROC IR0 s |, L5 miR—149-3p /K F-<0.94 T aSAH )5
KM DCIAGMZ T HBLAUC) 2y 0.828 , BURKIE Ty 82.76% , ¢ 57 15 4 72.65% ; 1ML i CXCR3 7K-F-=12.81 ng/L Filill aSAH J5 & /£ DCI
Y AUC 1 0.812, BBUBKE N 79.31% , 4557 1 83.76% ; IfiL 7 miR—149-3p<<0.94 A 1ML CXCR3 56 4=12.81 ng/L il aSAH J&5 &
HE DCLAY AUC 4 0.906, SUBREE 4 91.38% , 557 B 0 83.76% o P A3 TRINAICR B4 (P<0.05) o £51& aSAH J5 A DCIHE AL
1 miR~149-3p 7K P-REAK .CXCR3 /KT8 , & aSAH Ji A2 Az DCUMIST fes i R 36, AT REE o B0 aSAH S A DCT I FE R o

(esim] SoRE ik WL 8t 1L 8%/ RNA-149-3p; CXC LN T2 1 3538 K PE R e iy
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Correlation of serum levels of miR—149-3p and CXCR3 with delayed cerebral ischemia after aneurysmal subarachnoid
hemorrhage

FU Hong—liang, JING Wen—ji, LU Jun—yi. Department of Neurosurgery, Linfen People’s Hospital, Linfen 041000, China

[Abstract] Objective To investigate the correlation between serum levels of microRNA- 149-3p (miR- 149-3p) and CXC
chemokine receptor 3 (CXCR3) and delayed cerebral ischemia (DCI) after aneurysmal subarachnoid hemorrhage (aSAH). Methods A
total of 175 patients with aSAH were prospectively recruited from June 2020 to June 2022. Serum levels of miR-149-3p and CXCR3
were detected by qRT-PCR and enzyme—linked immunosorbent assay, respectively. Results Of these 175 patients, 58 patients had DCI
(33.1%), and 117 did not. The incidence of DCI was 33.1%. Compared with patients without DCI, the serum level of miR—149-3p was
significantly decreased (P<0.05) and the serum CXCR3 level was significantly increased (P<0.05) in patients with DCI. The serum level
of miR- 149-3p was significantly negatively correlated with the serum level of CXCR3 in aSAH patients (r=—0.462, P<0.001).
Multivariate logsitic regression analysis showed that a decrease in serum level of miR—149-3p and an increase in serum level of CXCR3
were independent risk factors for DCI after aSAH (P<0.05). ROC curve analysis showed that the area under the curve (AUC) of serum
miR-149-3p level <0.94 for predicting DCI after aSAH was 0.828, the sensitivity was 82.76%, and the specificity was 72.65%. The
AUC of serum CXCR3 level =12.81 ng/L for predicting DCI after aSAH was 0.812, the sensitivity was 79.31%, and the specificity was
83.76%. The AUC of serum miR-149-3p <0.94 combined with serum CXCR3 =12.81 ng/L for predicting DCI after aSAH was 0.906,
the sensitivity was 91.38%, and the specificity was 83.76%. The prediction effectiveness of two indexes was significantly better than that
of a single index (P<0.05). Conclusions A decrease in serum level of miR—149-3p and an increase in serum level of CXCR3 are
independent risk factors for DCI after aSAH, which may be used as indicators to predict DCI after aSAH.
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I KA R UIAE G, 5 e i/ RE R A
KM A=y A (Targetscan ) TEZk 43 AT 278, miR—
149-3p 5 CXCR3 A LM 45 5. CXCR3 Witk
T2, FEFR TR TR ELAIHE, 25 ZF
PRI B B S IV o BIFST S, SAH S HIF R AES T
7 IO A4 I A S AR DG, AR SCER ML YA miR—-149—
3p.CXCR3 /K5 aSAH J5 % A& DCI I AH 1, Ml
R =

1 AREFE

1.1 Rl FARAE ARE: £F G aSAH 12 WibrifE
L IR KR ELTE K6 24 h B ; IIfe PR %8Rl 52 3%
HEBRARAE - IF S bioRd i 24T B SAH ; ABE 72 h NAETS
BURFHRYT s G IR O VBB A
It H B ey 2R GUpN B I ) RE RS

1.2 #1583t £ 20204F 6 H ~2022 4 6 H A&t I 4
aSAH 3t 175 4], Horpr 38 78 3] , 4z 97 9] ; 4E 1% 45~76
% FH1(63.01£10.51) %

1.3 DCI &4 i AR A" K&K 4 d J5 KA M4 The
PR (IR 30 IR NI ) , HAFZERT I 7E 1h L
s CTE MRKS A & IR SEAL , IF-HERR 51PN F- 4
AR BB A 0 55

1.4 #&M 7 %k

1.4.1 27 miR-149-3p K -F 6940 A BE 24 h PR
AR S ml, 3 000 %5 /min (500248 10 em) B0
20 min, WAE ML , -80 CHRAFFAFKE . ML miR—149—-
3p 2 357K R FH qQRT-PCR A6 , 4 A Trizol Re-
agent( 7 Uk 25 B A B A R 2 B v
RNA, 585043 0 BE T K ) JFE e J3 % 4l B, AR 91
First Strand ¢cDNA Synthesis Kit (I 7 4 {8 4= ¥ Bl 4%
A BRAFD) A8 cDNA, LA U6 N2, fdi ] PCR i)
& (R AR A R D #3517 PCR Y3 .
miR-149-3p L 1i#51 4% 5°-~CTCGAGGTCTGCCAGCT-
GGGGCCCTCCCT- 37, F i# 5l ¥ 5 GCGGCC-
GCCTTCCAAGAATCTTTATTG-3"; U6 35514 5-
CTCGCTTCGGCAGCACA- 37, F 7 51 ¥ 5~ AAC-
GCTTCA CGAATTTGCGT-3", KM 2“4 ¥kit &
miR-149-3p Fik/KF-,

1.4.2 o7& CXCR3 K- a9 4 M) 2R il B¢ G 73 1% o
PR LY CXCR3 7K, 7 & [ L T B A
BHEAFRAF]

1.5 St %0 SPSS 23.0 514347 5 1 %okt
FH xs FeR SR e K56 5 T HBCFERER A5 5 R
Pearson FH 5¢ 22 2043 H7 IfiL 7 miR-149-3p . CXCR3 7K

SFAH S s ROC #H 2% 43 BT 1L 7 miR—149-3p .CXCR3
XT aSAH &A= DCI 2 Wi 8 ; 2 H 3 logistic [R5
U520 aSAH % 2 DCL I fE e R 25 P<0.05 2%
SAGFE L

2 & &7

2.1 DCI# & £ % 175, 58 9] 4 4 DCI, kA= 5
H33.1%; 117 ik &4 DCI,

2.2 DCIJA A 2% miR-149-3p.CXCR3 K-FE b 5
KA DCLR A A, DCLIG AMLIE miR-149-3p &
57K 3 R AIK (P<0.05) , CXCR3 7K & 3 T &
(P<0.05). W1,

#1 aSAH® A% miR-149-3p . CXCR3 7k T4,

215 BiP% () miR-149-3p CXCR3(ng/L)
JGDCI4H 117 1.03+0.21 10.64+3.21
DCIZH 58 0.75+0.16" 15.82+4.36"

T 5T DCITA A AE L, * P<0.05 ; aSAH. 3 ik 2 P ok [ s
TR M ; DCLL 3R %R Bk defe i

R2 aSAHREEDCIERE R L EE ST

faR A% JTDCI(n=117)  DCIZ(n=58)
PRI (B, i) 53/64 25/33
AR (%) 63.24+9.65 62.55+9.76
WA (1)) 35(29.91%) 20(34.48%)
R (1) 30(25.64%) 17(29.31%)
2 v e (] 15(12.82%) 10(17.24%)
e L (1)) 62(52.99%) 35(60.34%)
WEIRSR (f41]) 59(50.43%) 38(65.52%)
fa I ILAE (5] 36(30.77%) 25(43.10%)
IREE A HAE (1) 25(21.37%) 23(39.66%)"
SR & ()
HIEI 90(76.92%) 47(81.03%)
JEEA 27(23.08%) 11(18.97%)
kI EAE (mm) 8.97+2.32 9.25+3.03
BT ()
AR 65(55.36%) 35(60.34%)
JeAAR 52(44.44%) 23(39.66% )
RHF Hunt Hess 7325 (f41)
[-~II 63(53.85%) 21(36.21%)
v~V 54(46.15%) 37(63.79%)"
mFisher #-43 ()
1~24% 71(60.68%) 22(37.93%)
=3/) 46(39.32%) 36(62.07%)

B 5T DCIALARE L, * P<0.05; aSAH. 21 JhkJ8d P ok 1) g
T I DCLL 3R %2 PR i e .
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2.3 fo % miR-149-3p. CXCR3 K F 48 % Il 15
miR-149-3p ik K5 CXCR3 /K2 01 8 Uk ¢
(r=—0.462,P<0.001) ,

2.4 aSAH B K A DCI &Y 1% B & R R/ T R
X8 A IMLAE . Hunt—Hess 43 2% . mFisher ¥ 53 | IfiL 7
miR-149-3p 5 CXCR37KF-5 aSAH J5 & 2E DCIA &
(P<0.05,3%1.382) . ZHZE logistic M43 Hr IR,
%45 A I AE Hunt—Hess 732 IV ~ V 2% .mFisher 1743
=3 43 ML 3 miR-149-3p=<0.94 . Il 7 CXCR3=12.81
ng/L J& aSAH J5 % 2 DCI B8 57 f& B [ & (P<0.055
#3).

2.5 foi% miR-149-3p.CXCR3 K F iF 4% aSAH & 4
DCIL# 8 ROC £ #r iR | 1L miR-149-3p.
CXCR3 X1l aSAH Ji5 & 2E DCLEA — & I IME ,
HEA TR R 4 (P<0.05) . W4 &1,

3 1 g

DCIJ& aSAH 1) EZIH BAE , ZIHFLH 30%,
AIREORIE Bk R AT 2 ) R A B0k
R IR o DCLS i A ER 2R RAE S
SRR P | AT A PR 2R A G, U T aSAH Ji5
DCI & A AR % T e 855 N T A a2 g
P, miRNA 155 235 5 2 ERNETSE A Gk i 55 i
A 96 25 VA 6, 38 e P4 145 A B L SE I N 4
P RS e, BT R, RIS Y R
B, aSAH J&5 &4 DCIR A I miR-210 FRikKF-F
5, 42 aSAH J5 & A4 DCI B Al 37 fE B [ 2% . miR-
149-3p 38 2 8 15 G S NE S AE S 21 B A L 53

R3 aSAHEEAEDCI BB EZR L EZE logistic BIRSH7

TGI8 R 28 ILE L 95%EfEXE  PIE
%A A IAUAE 2.651 1.279~5.500 0.008
R Hunt—-Hess 53 2%
e 2795  1.294~6.038 0.009
V-~V
mFisher PE4=3 43 2314 1.210~5.560 0.005

IL7E miR-149-3p KKK 1.978
M4 CXCR3 KR 3.014

1 :aSAH. ShFiREPER W s I DCLL 3R &P A i i

1.152~3.398  0.013
1.515~5.996  0.001

62 5Pt e, 5 M OB PR % O LS | SR E MR
i UIAH G AR SCEE R IR, aSAH J5 &4 DCLK
N L3E miR—149-3p 35 K FFEAK , 3278 miR-149-
3p 5 DCIA . AT R , miR—149-3p 7E 8l kit
FERE AL IR 20 Ik 2 2R 2R FRAR , 2 55 811
JULAT 0 A0 55 3 w2k o T 4l 431k
FE MR S b 0 R I VR

2% targetscan 7E 2k 73 M1 .75 , miR-149-3p 5
CXCR3 A3 #L a5 A 00 45 . CXCR3 J& T CXC itafk 7
TG A2, EELFR A F Thl 40 i A1 NK 4 il %
17, 0BT T Ik L 40 1) S BB 07 SR 4, AR 1M 45 A
JIE \ SRAE S R R G i ik 3ok v k4 E AR
CXCR3 5HA A CXCL1045 &, 2 58l o XUs
AN R N ) IR RIS B EZY VS TR S SO NS
7R aSAH J& & AE DCIR AL CXCR3 K TH
AP/ MT 7R, miR-149-3p 5 CXCR3 & B i 11
AH I, HEM miR—149-3p i@ 1 8 7] 5757 CXCR3 ik,
T 5 RE SN 2 aSAH 5 DCLIY &4
K,

AL Z A R logistic [8H 43 M1 7 | 1l 7 miR—

ROC ilh#k
10 o
el
g ~
08 I—
|
Iy
06 ) Irl
i 1/ =
= il 2R SRt
% | I miR-149-3p
o4 [ “CXCR3
f =
02
00 k A A A
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1-F5fer

A 1 ROC W £5 5 #7 £ 7% miR-149-3p . CXCR3 T M| 3 Bk 5
PRk P T R 3B o J AR SR KM T B . 6 A4

F4 IiE miR-149-3p.CXCR3 Fiill aSAH JG & & DCI ISR

izt M Fmf  95% & {HX A Il FHH TR R Ao
1ML 75 miR-149-3p 0.828 0.764~0.81 82.76% 72.65% 0.554
1ML CXCR3 0.812 0.746~0.867 12.81 ng/L 79.31% 83.76% 0.630
WIEE 0.906 0.853~0.45 91.38% 83.76% 0.751
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149-3p=<<0.94 . IfiL /§ CXCR3>12.81 ng/L J2&: aSAH J5 &
A= DCI Y30 ST 6 [ [ 2% (P<0.05) 5 ROC il 28434 ik
7, ML miR-149-3p I & CXCR3 P4l aSAH & /E
DCI Y AUC 47 0.906, B8k & 91.38% , 3§ = FE
83.76% . XL Il R W I LT miR-149-3p .CXCR3
KA B FIPAL aSAH R A% A= DCT AR

B2, aSAH Ji7 & 4= DCLH% A ML 3% miR-149-3p
IKFREAR . CXCR3 ZKF-FH i, J& aSAH J5 & A DCI A
SEAERE R E, AT REAE S U aSAH J5 & A DCI 8
Pro

(&% 30ik]

[1] TR B 2 A&l 2 B3 2%, 1] B 48 T 22
SRR 2. R GBSl R P ik IO R Js i 1 2%
B HEAVIRAT 7 Z v B IER L SRR D). o i R 22
SRR, 2022,27(6) :513-521.

2] Br 8,88 E 0, XEDT, 45 Fiscil sh e sh o AR 5
N IR AR i SRS ES NN S S U Y
2022,27(5) :366-369.

[3] BUER  JRHAR, A1 23 CTHETE UL B2 Wik
T M LR A I Meeta 3 AT F DI AR 28
SRR, 2018,23(7) : 458-462.

[4] Ikram A, Javaid MA, Ortega— Gutierrez S, et al. Delayed
cerebral ischemia after subarachnoid hemorrhage [J]. J
Stroke Cerebrovasc Dis, 2021, 30(11): 1-10.

[5] Tian Y, Jiang Y, Dong X, et al. miR—149-3p suppressed
epithelial- mesenchymal transition and tumor development
in acute myeloid leukemia [J]. Hematology, 2021, 26(1):
840-847.

[6] Vasudeva K, Munshi A. miRNA dysregulation in ischaemic
stroke: focus on diagnosis, prognosis, therapeutic and
protective biomarkers [J]. Eur J Neurosci, 2020, 52(6):
3610-3627.

[7] Hu X, Xiang Z, Zhang W, et al. Protective effect of DLX6—
AS1  silencing against cerebral ischemia/reperfusion
induced impairments [J]. Aging (Albany NY), 2020, 12(22):
23096-23113.

[8] Chaudhry SR, Kahlert UD, Kinfe TM, et al. Differential
polarization and activation dynamics of systemic T helper
cell subsets after aneurysmal subarachnoid hemorrhage
(SAH) and during post— SAH complications [J]. Sci Rep,
2021, 11(1): 1-10.

(9] HHRESRSRERE I oy PR RS S R o 23 ik

MR, PR BE o 2 2 0 M AL AT
AEEH. v ] e 1O S S 113 L2296 1 e 20191, AR 2
FH2ei,2019,52(12) : 1006-1021.

[10] Zafar SF, Westover MB, Gaspard N, et al. Interrater agree—
ment for consensus definitions of delayed ischemic events
after aneurysmal subarachnoid hemorrhage [J]. J Clin
Neurophysiol, 2016, 33(3): 235-240.

(1) H 25 RS, AR R, A5, IR A A b 5 sh o
R R JSE J L 38 S P R L P A DGR . oh R R
Blepdei ,2021,49(2) 1 169-172.

[12] Rumalla K, Lin M, Ding L, et al. Risk factors for cerebral
vasospasm in aneurysmal subarachnoid hemorrhage: a
population—based study of 8346 patients [J]. World Neuro—
surg, 2021, 145(1): e233-e241.

[13] Xing F, Liu Y, Dong R, et al. miR—-374 improves cerebral
ischemia reperfusion injury by targeting Wnt5a [J]. Exp
Anim, 2021, 70(1): 126-136.

[I41E W6, FEA, H4EH. M1 mir-210 HIF-1a/K 53
JhcTaa P O I S IS 8 i ke ) DG ZR (D). XL
g A, 2020,37(4) :302-305.

[15] Cao Y, Wang Z, Yan Y, et al. Enterotoxigenic bacteroides—
fragilis promotes intestinal inflammation and malignancy by
inhibiting exosome—-packaged miR-149-3p [J]. Gastroen—
terology, 2021, 161(5): 1552-1566.

[16] Jing R, Pan W, Long T, et al. LINCO0472 regulates vascular
smooth muscle cell migration and proliferation via regulat—
ing miR-149-3p [J]. Environ Sci Pollut Res Int, 2021, 28
(10): 12960-12967.

[17] Xu QR, Tang J, Liao HY, et al. Long non- coding RNA
MEG3 mediates the miR—149-3p/FOXP3 axis by reducing
p53 ubiquitination to exert a suppressive effect on regula—
tory T cell differentiation and immune escape in esophageal
cancer [J]. J Transl Med, 2021, 19(1): 264-278.

[18] Yan Y, Zheng L, Du Q, et al. Interferon regulatory factor 1
(IRF- 1) activates anti— tumor immunity via CXCL10/
CXCR3 axis in hepatocellular carcinoma (HCC) [J]. Cancer
Lett, 2021, 506(1): 95-106.

[19] Karin N. CXCR3 ligands in cancer and autoimmunity,
chemoattraction of effector T cells, and beyond [J]. Front
Immunol, 2020, 11(1): 976-985.

[20] Cai W, Shi L, Zhao ], et al. Neuroprotection against ischemic
stroke requires a specific class of early responder T cells in
mice [J]. J Clin Invest, 2022, 32(15): 1-17.

(2022-11-03 Wit , 2022-12-20 f& [ul )



