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[# Z] BH HIHKEEIEST RNA(IncRNA ) 8 H 7455380 18 W 505 Q it 1R a1 4% s 1 (KCNQ1OT1) ¥4 15 miR-145-5p/
Rho M 345 1 SR EH B 11 1 (ROCK 1) il 05 2125/ S (OGD/R) i S AU /N R AN AT B0 . 75k K /NI B4 i N9
Ay RN HRZH (IE % 15 55%) L OGD/R 2H (OGD/R i S451451) .sh-NC 41 (OGD/R 5S4 15 )5 7% 4% sh-NC) .sh-KCNQ10T1 24 (OGD/R i S45 45
J& 55 4 sh-KCNQ10T1) . sh-KCNQ1OT 1+inhibitor NC £1 (OGD/R i 5 #1 44 J& 3% 5% 4 sh-KCNQ1OT1 Al inhibitor NC) . sh-KCNQ10OT1+
miR-145-5p inhibitor 20 (OGD/R % 5 4 17 J5 4L # ¢ sh-KCNQ10T1 F# miR-145-5p inhibitor) . RT-qPCR & il 48 iy *f' IncRNA
KCNQI1OT1 .miR-145-5p . ROCK1 mRNA [f53A ; Western blot 23F ROCK 1 25 [ 334 ; CCK-8 I %2 41 i 18 5 6 7 5 i =X 4 B AR 434 40 i
JHT-1% O s ELISA R0 20t e (1 A0 A - 18 (IL-1B) R IRFE IR F - (TNF-)  H AN A Z -6 (1L-6) 7K - 5 38 3 A= 9 4 S X s 3o )
miR-145-5p 5 IncRNA KCNQ1OT1 . ROCK1 FA/E FAL &, I8 A G R B o FE P SR I uE A ) 56 R . R ST,
OGD/R 2 41 it 1 IncRNA KCNQ1OT1 %35 \ROCK1 mRNA FIE #3540 M 1 172 & 1L-6 . TNF-o  1L-18 7K F- 2 7 55 (P<0. 05)
miR-145-5p 2% ik . 4l i 7 1 % B %A% (P<0. 05) 5 5 OGD/R 40 . sh-NC 41 %5 , sh-KCNQ1OT1 28 41 Jfs ' IncRNA KCNQ1OT1 ik |
ROCK1 mRNA FIZE (1335 AN TR X 11-6 [ TNF-o  IL-1B /K- FEAIK , miR-145-5p 2235 AUIEAE TG R THE 2 R A G EE X
(P<0.05) ; 55 sh-KCNQ10OT1+inhibitor NC ZH [t %5, sh-KCNQ10OT1+miR-145-5p inhibitor 2141 H ROCK1 mRNA FI#5 (1 235 44 1
R K IL-6  TNF-a IL-1B 7K P 2341, miR-145-5p 3Rk A0 MAA T R B BEAIR, 28 A Ge it 27 3 L(P<0. 05) o A=W B 2% W ol )
K, miR-145-5p 5 IncRNA KCNQ1OT1, ROCK1 24 77 75 #8 [a] £ J 05 55 5 W5 O 3R i 4l &5 i K] 52 56 3% W] miR-145-5p 5 IncRNA
KCNQIOT1 F ROCK1 fE7E#[7] K & (P<0.05) . 4518 UIER IncRNA KCNQ1OT1 A 3# 5 3% miR-145-5p 315 , #L16 F 8 ROCK1 %
5L IR OGD/R 75 519 /0N BE ot 240 45 44 o

[ S8R ] AR RNA B H A 114558 1A W 805 Q W03 1 R 10) %% 574 1 s miR-145-5p/ROCK 1l 5 SR 25/ 52 45 /MBS JoT 200 M
SbE B A
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Effect of IncRNA KCNQ1OT1 on oxygen glucose deprivation/reoxygenation-induced microglia injury through
regulating the miR-145-5p/ROCK1 axis

LI Lin, LI Xiang-nan, YANG Song-tao, ZHANG Yun-he, CHEN Tong, FU Ai-jun  (Department of Neurosurgery, North China
University of Science and Technology Affiliated Hospital , Tangshan Hebei 063000, China)

Abstract: Objective To investigate the effect of long non-coding RNA (IncRNA) potassium voltage-gated channel subfamily Q
member 1 overlapping transcript 1 (KCNQ10T1) on oxidative glucose deprivation/reoxygenation (OGD/R)-induced microglia injury through
regulating the miR-145-5p/ Rho-associated coiled-coil forming protein kinase 1 (ROCK1) axis. Methods Microglia N9 were divided into
the control group (normal culture) , the OGD/R group (OGD/R-induced injury) , the sh-NC group (transfected with sh-NC after OGD/R-
induced injury) , the sh-KCNQ1OT1 group (transfected with sh-KCNQ1OT1 after OGD/R-induced injury) , the sh-KCNQ1OT1+inhibitor NC
group (co-transfected with sh-KCNQ1OT1 and inhibitor NC after OGD/R-induced injury) , and the sh-KCNQ1OT1+miR-145-5p inhibitor
group (co-transfected with sh-KCNQ10OT1 and miR-145-5p inhibitor after OGD/R-induced injury). RT-qPCR was applied to detect the
expression of IncRNA KCNQ1OT1, miR-145-5p, and ROCK1 mRNA in cells. The expression of ROCK1 protein was detected by Western
blot. CCK-8 was applied to detect the cell proliferation. Flow cytometry was applied to detect cell apoptosis. ELISA was applied to detect
the levels of interleukin-1B (IL-1B) , tumor necrosis factor-a (TNF-a) , and interleukin-6(IL-6) in cells. The action sites of miR-145-5p with
IncRNA KCNQ10OT1 and ROCKT1 were predicted by bioinformatics website, and their targeting relationships were verified by dual-luciferase
reporter assay. Results Compared with the control group, the expression of IncRNA KCNQIOTI, the expression of ROCK1 mRNA and
protein, the apoptosis rate, and the levels of IL-6, TNF-a, and IL-1B in cells were all increased, and the level of miR-145-5p and cell
survival rate were all decreased in the OGD/R group ( P<0. 05). Compared with the OGD/R group and the sh-NC group, the expression of
IncRNA KCNQ1OT1, the expression of ROCK1 mRNA and protein, the apoptosis rate, and the levels of I1L-6, TNF-a, and IL-1B in cells
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were all decreased, and the level of miR-145-5p and cell survival rate were all increased in the sh-KCNQIOT1 group, with significant
differences (P<0.05). Compared with the sh-KCNQ1OT1+inhibitor NC group, the expression of ROCK1 mRNA and protein, the apoptosis

rate, and the levels of IL-6, TNF-a, and IL-1f in cells were all increased, and the expression of miR-145-5p and cell survival rate were all

decreased in the sh-KCNQ1OT1+miR-145-5p inhibitor group, with significant differences (P<0.05). Bioinformatics website showed that
miR-145-5p had targeted action sites with IncRNA KCNQ1OT1 and ROCK1, and dual-luciferase reporter assay confirmed that miR-145-5p
had targeting relationships with IncRNA KCNQ1OT1 and ROCK1 (P<0.05). Conclusion Silencing IncRNA KCNQ1OTI1 can alleviate

OGD/R-induced microglia injury via upregulating the expression of miR-145-5p and targeting the down-regulation of ROCK1 expression.

Keywords: long non-coding RNA; potassium voltage-gated channel subfamily Q member 1 overlapping transcript 1; miR-145-5p/

ROCKI axis; oxygen glucose deprivation/reoxygenation ; microglia; acute ischemic stroke

AP B I P A 25 7 (acute ischemic stroke , AIS) &
I L B S LA 2R A TR TR 2 R LR
T, AE T 2 R 2 B v b 879" . ALS P LI P
R A AR, A Ko 2 R PR (B R B
FE AR R AIS B FE BB YT U5 % MR B i i
AVEFRMEN (B 1 — Be i ) 5 A7 AR T AN UE v
WA L IRE , 7 EL 2tk — 25 61 47 , RV ke i 47
VEASI0G o 33 ml BB ot it S /DN e o 240 M s, S B0
LU BLARAE SN, 175 A6 B8 /NI B 240 i - 22 o fie 56
LN T AR HERR 2T T DRk ] /) R o 4
ORI 58 R 7~ FT REJE 22l AIS I 2ERAE . BEEFHY
AW 2 i L 17 2 4K 4 IE % 1% RNAs (long non-coding
RNAs, IncRNAs) 8 & 81, HAEHLA ) 2L AR AL A e
AR F AP, A IR S Q BB 1 R 1)
S W) 1 (potassium voltage-gated channel subfamily Q
member 1 overlapping transcript 1, KCNQ10T1) J&

IncRNA f)—F , FAE AIS 35 1M1 3% b i 658, Ik H:
IR RE NS 7 fire e L P E V00 R 22 T BE B L
IncRNA KCNQTOT1 ' ¥& 2411 il 325/ 4 (oxygen
glucose deprivation/reoxygenation, OGD/R) 3 2 (1 .L> L
40 B 4 -, {H IncRNA KCNQ1OT1 7£ OGD/R i &
EORAN Y Kz K 6 RN R (SR E R U (S 1= B (S5 =N
% 4 M vh T2 A7 AE B E 4 B RNA 43 5, G/ RNA
(microRNA, miRNA) B A i BEARSFPE , O S5/ F
Z54™, miRNA BE%IE 5 8777 mRNA 1Y 5% s 5 B ik
ARG R A kR R AR Y. P
miR-145-5p 7€ #4125 240 o 110 R 0L P98 3 463 405 2 i 13 1
P 5 2o A rh R HE E B AU, Rho AH G4 i B8 E T
A% 1B 1 (Rho-associated coiled-coil forming protein
kinase 1, ROCK1) 55 AIS (1 JEAH G , #1 il ROCK1 ]
DR 10 A5 R DA R S T e 5 | B 1 P 403 4521
AW 5% 38 A W A5 B 2 a1 miR-145-5p 5
IncRNA KCNQTOT1 # ROCK 1 ) ¥ 76 A AL A5, 3 3+)
IncRNA KCNQ1OT1 fig 7538 12 845 miR-145-5p/ROCK 1
Hlr, 52 e OGD/R 755 19 /N B 5T 48 I 453 43, LA Ay i R
et 5%

1 HE5F®

1.1 A 22X B

ZINJE I 40 NO (T & W, 455 : 240609 ) ; DMEM
B g3 (g Fht, L5 241102) 5 sh-NC (5'-CAUA
GUCGAAUUUCGCUAGUGAGUU-3") . sh-KCNQ10T1
(5'-GGUUCAGAUUCAUAAACUAGA-3") . inhibitor NC
(5'-CAGUACUUUUGUGUAGUACAA-3") . miR-145-5p
inhibitor (5'-AGGGAUUCCUGGGAAAACUGGAC-3") iy
B B AR YR R A RS A 5 MR IR -«
(tumor necrosis factor-a, TNF-a) ELISA i ) & (R Y|
TRBE, 45 :240309) ; CCK-8 ik H) & ( B 25, 415 -
240601) ; Lipofectamine 2000 %% 4t i 7] ( 4t 5 .
240507 ) . TRIzol i ($1L*5 : 241023) 1 [ iR
I 40 1 £ 2 -6 (interleukin-6, IL-6) ELISA 3% 7 & (07X
ta g, L5 0 241130) 5 F 41/ % -18 (interleukin-18,
IL-1B) ELISA il 7 & (Jb mt FEAE 2 I, 1L 5 : 241125) 5
RT-qPCR ik 7 & ( b i 1 /R 2%, #t %5 . 240805) ;
ROCK1,GAPDH —$i Al 1gG —- 3t (3£ & MCE 2~ &l , 41t
51240508 ,240421.240516) .

g0 o 55 7% 48 ( 32 [# Eppendorf, 5 . CellXpert
C170i) ; BFpRA (PR ER /R B, 05 : Multiskan ™
FC) ;5 i =0 40 J 4% ( 3¢ [H Cytek Biosciences , A 5 .
NL-CLC1L-3L),
1.2 ik
2.1 dipfadsse B /MBI NO IR 25 10%
5 25 I3 7 DMEM X5 5% 58, 78 37 °C.5%CO, 41 il 5 5%
FENIEFE, 0. 25% P28 5 W 2R 1 7 T A b 38 Bl
J DA 13 B AR Lo i 5 A% AR
1.2.2 OGD/RIGIEEIIAEESr  BIRIEEN, 25 3
HRL13], 5 20 it 5% 77 JEB% 25 J5 A D-Hanks W& #1795
YE SR J5 VS I D-Hanks ¥ , ¥ T 3 K (1%0,. 94%N, .
5%C0,) Hi F2 456 T 37 "CHAEHE I 150 min; B4R %
10% Ji& 4 IfiL 3% ) DMEM 15 323, F 37 °C.5%C0, H 1%
I 24 h, B N BRIl FERE AL . (] CCK-8 1S
) £ i 348 G155 50, 2 24 B 4 5 4 A e A o 156 BH AR 7



480 A F K% 2% ] REG ANAT OPER SURG  2025,34(6) http://www. jjssxzz. cn
FIHE R sh-KCNQ10T1 Il miR-145-5p inhibitor 255 4% . £ 2H 4

1.2.3  4difsEye Xorel BOMEUEKIHAY NO i
PEAT A 4L b B, JHE AP X R ZH 40 B 1E B R 3R 5 OGD/R 41
40 i i 47 OGD/R 175 3 45 17 5 sh-NC 2H 41 L 7x i 17
OGD/R 5 540 105 i B il 5% % sh-NC; sh-KCNQ1O0T1
41 40 ff 7 $E 4T OGD/R 5 5 fit 145 1 3% fili I 5% e
sh-KCNQ10T1; sh-KCNQ1OT1+inhibitor NC 41 4 ity 7&
P#E4T OGD/R 75 5t 43 1) £ il |, 17 sh-KCNQ1OT1 Al
inhibitor NC £ #% ¢ 4b ¥ ; sh-KCNQ10T1+miR-145-5p
inhibitor 2 40 Y 56 4 OGD/R % S it 145 , #k J5 17

MIAbPE 48 b5 , I J e 4R 5L 5 .

1.2.4 RT-qPCRIM5E IncRNA KCNQ10T1 .miR-145-5p
MROCKI mRNA K35 RS ARG T4, {1
TRIzol i 7] & 78 B &L RNA $ L, Bl 5 38 2o 386 §% 58
RNA 4 N ¢cDNA, Pl cDNA Jy 8 i I & PCR 9 4 .
HH miR-145-5p LL U6 N N2, IncRNA KCNQ1OT1 Al
ROCK1 Pl GAPDH Ry N2, 2R JH 2724 ke 1530 B A 9 A
PRk, SIMPHINE L,

%1 RT-qPCR3|#F 7

HH Em51%)

S 15149

miR-145-5p

IncRNA KCNQ1OT1
ROCKI1
GAPDH

5'-GTCCAGTTTTCCCAGGAATC-3'
U6 5"-TAAAATCTATACACGACGGCTTCG-3’
5"-CCCAGAAATCCACACCTCGG-3'
5'-AAAGAAAGGATGGAGGATGAA-3’
5'-CACCATTGGCAATGAGCGGTTC-3’

5'-AGAACAGTATTTCCAGGAAT-3’
5'-TACTGTGCGTTTAAGCACTTCGC-3’
5'-TCCTCAGTGAGCAGATGGAGA-3’
5'-TGTAACAACAGCCGCTTATTT-3'
5'-CACCATTGGCAATGAGCGGTTC-3’

1.2.5 Western blot ¥ {ll] ROCK1 4K FH & ik 4
YA ALFE 48 h 5, B 2 & A 2R P BE0 I R Y RIPA 22
P P PR IR B L SR )5 7E 12% SDS-PAGE B i I 47
B VKRS B B R S T L 5 B A Y Tris S o
RV 0. 1% Tween 20 B 5% [t A 2F 1% v =5 165 BHL B
2 h. &5 ROCK1 A1 GAPDH (1:1 000)—#L7F 4 ‘CHF
B2/ 12 h; B ¥ 5 HRP 454 09 B 7E 1R R
B 2 ho TEAERNBAGI T ARG R G ALk 2
RGN 3 7] G % B 328 B AT AT 04K . FH Image
VAR AR R A 6

1.2.6  CCK-8 il 5 21 Jitd 14 5 fiE A 4 20 L 42 b
T 96 fLAR , K5 3% 48 h J5 s N 10 pL. CCK-8 X5, T
37 'C.5%CO, 5 T 4k 24555 2 h, bR {3 1 450 nm
WA AL WG RE A A AT R

1.2.7 SRS ATk A
YIS 3P T 6 FLAL, 1537 24 h s 28 JE 28 1 T AL )
20 A, I A 1 PBS SR AT Uk, B0 BT
VE AL B S8 v R B AR B AU I Annexin
V-FITC 1 P1, 38 G025 10 min, 7 2 20 A2 430 H 40 g
1.2.8 ELISA {lll %€ 1L-1B . TNF-a . IL-6 7K F- S|
0 M B W 22 3 000 r/min &5 0> 10 min J5 B B W, T
-80 ‘CARAF . fdi Fl ELISA {57 & gk A7 & i , 00 5 W S
B AR PEARAE I T 5 TL-18 \TNF-o | TL-6 7K
1.2.9 MHOCRBHRGRNEY  #dAEYER
2% W vl W miR-145-5p 5 IncRNA KCNQI1OTI .
ROCK1 M AE I 45 o #4437 IncRNA KCNQ10T1-
WT/MUT . ROCK1-WT/MUT F4 35 3 25 il % 45 35 P 2%
4, 5 miR-NC Hl miR-145-5p mimic 7351 35 4% N 41

JH, 48 h J5 I 2 5 e 2R G M
1.3 %t

HHi >k H Graphpad Prism 8. 0. 1 Z /40 PE . 1
GERE LSS B bR o 22 (s ) 7R, 45 4L 1) B A R o )
RO 22500 dLIE I M AR LSD- K 56 . P<0. 05
RESAGIEE L

2 HR

2.1 &2t F IncRNA KCNQ1OTI, miR-145-5p,
ROCK1 mRNA #= %% & 6§ & ik

5 % B8 4 kb %, OGD/R 41 40 g # IncRNA
KCNQ1OT1,ROCK1 mRNA Fl4E (4 £ ik /K F B & T
(P<0.05) , miR-145-5p 3 ik 7K F- F# K (P<0.05) 5 5
OGD/R 2 1 sh-NC 41 %% , sh-KCNQ1OT1 2 41 ifd
IncRNA KCNQ10T1,ROCK1 mRNA Fl 8K [ % ik /K -
B 2 AR (P<0. 05) , miR-145-5p #2 35 /K F i % TH 55
(P<0.05) ; 55 sh-KCNQ1OT1+inhibitor NC 41 [t #% ,
sh-KCNQ10OT1+miR-145-5p inhibitor £ 4 il F ROCK1
mRNA 1 1 3 35 7K 7 3 fin (P<0. 05) , miR-145-5p
Tk K FRE(P<0.05), IR 1.%2.

ROCK] WS SR SR s s S

GAPDI W SR R S S -

B B D B & X
Y & U N
& F & ) B Q\Q&@E%'
o T O S

%9 S & Q.&

& & %bb
&
E1 &AMMEROCKIEHRIE
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x2 KAMEAH IncRNA KCNQ10T1, miR-145-5p  ROCK1 mRNA F1%& {5 ik (x+s)
20 5 IncRNA KCNQ10T1 miR-145-5p ROCK1 mRNA ROCK1 &
R4 1.01=0. 14 1. 030. 16 0.99+0. 11 0. 68+0. 06
OGD/R 4 1.65+0. 19" 0. 46+0. 06" 1.85+0.22° 1. 3410. 18"
sh-NC 41 1.62+0. 18 0.45+0. 05 1.87+0.23 1. 3620. 20
sh-KCNQ10T1 41 0. 4520. 07** 1. 4920. 56** 0. 52+0. 08*4 0. 39+0. 04*~
sh-KCNQ10OT1+inhibitor NC £ 0.43+0. 06 1.47+0. 52 0.51+0. 06 0.38+0. 03
sh-KCNQ10T1+miR-145-5p inhibitor 4{ 0. 42+0. 05 0. 65+0. 084 1.32£0. 154 1.05+0. 154

*, 5 af RALLAR, P<0. 05;#: 5 OGD/R 481045, P<0. 05; A : 5 sh-NC 283645, P<0. 05; A : 5 sh-KCNQ10T1+inhibitor NC 28 3b4% , P<0. 05

2.2 AAtmiergra et A i

OGD/R 41 4 il A7 1% &I T %F B2 (P<0.05) ;
sh-KCNQ1OT1 ZH 41 Jfl 47 7% % & T OGD/R 41 .sh-NC4H
(P<0. 05) ;3h-KCNQ10T1+miR-145-5p inhibitor 2 £ ity
FETE 4K T sh-KCNQ1OT L +inhibitor NC £ (P<0. 05) ,
L 2,

100 4
S
ol 1A
& 50 4
2 * A
IS
0 B X
X
,55& 983% i O&\&’ S SH
RO & S S

*. 5 xf BB ZE I 45, P<0.05;#: 5 OGD/R 41k, P<0.05; A : 5
sh-NC 28}t 42, P<0.05; A : 5 sh-KCNQ1OT1+inhibitor NC 28 }t
%, P<0.05

2.3 Bt Rk

OGD/R 4 40 Jifg i T= 3 v T X% B2 (P<0.05) 5
sh-KCNQTOT1 41 40 L I/ 7= 5 OGD/R 41 . sh-NC 41 [
fik (P<0.05) ; sh-KCNQ10OT1+miR-145-5p inhibitor £
A0 1 P8 T 3 8 sh-KCNQ1OT 1+inhibitor NC 20 T} /&
(P<0.05), W& 3,

Z-2i4m e 1L-6 ' TNF-o | IL-1B 7K -F rb 3z
5%} B 40 He %5, OGD/R 2H 41 Jifg 7 1L-6, TNF-
IL-18 /K27 (P<0. 05) ;5 OGD/R 4 .sh-NC 4 [t
#,sh-KCNQ1OT1 ZH Al IL-6 .\ TNF-au . IL-1B 7K F-3%
FAAK (P<0. 05) 5 5 sh-KCNQ10T1+inhibitor NC 41 [L4%
sh-KCNQ1OT1+miR-145-5p inhibitor ZH 2 Jfil o 1L-6
TNF-a IL-1B 7K P-4 7455 (P<0. 05), WK 3,
2.5 FiEmiR-145-5p 5 IncRNA KCNQ10T1,ROCK1
EOE A P

AW B W B 45 2R R, miR-145-5p 5
IncRNA KCNQ10T1 . ROCK1 F77EHE 7] & & , WK 4a b,
5 miR-NC 41 L , miR-145-5p mimic 41 20 il IncRNA
KCNQIOT1-WT, ROCK1-WT %% )l & i I 1 ¥ T b

2.4

El2 &AMEIEHEENLLR
(P<0.05), WK 4c.
10 10* 104 60 7
*
10° 10° 10% A
=10 102 ; 102 & S 40-
10! &l 10! ‘ i 10! lT i
T . i T ... I 10 Ml B E o
10° 10' 10® 10° 10 10° 10" 10> 10° 10* 10° 10 102 10° 10°* g 20
Annexin V-FITC Annexin V-FITC Annexin V-FITC b
Xof B 4H OGD/R#4 sh-NC4
1047 10%7 10%7
0_
101 101 10° )
N
| & & & S Sp®
~10? ~10? 10 ; S Q > NS
e P ‘ ; F 0@ §F o %0-0& 60.;0
10! o4 10! & 10! £ &S O
‘ A FFE R
100 L T3 ... N 10° ey ° s
10° 10" 10® 10° 10°* 10° 10" 10> 10° 10* 10° 10' 102 10° 10°* ‘g§'

Annexin V-FITC
sh-KCNQIOTI+ sh-KCNQIOT1+
inhibitor NCZH miR-145-5p inhibitorZf

*, 5 3 R4 kA, P<0.05;#: 5 OGD/R 48 3b4%, P<0.05; A : 5 sh-NC 28348, P<0.05; A : 5

Annexin V-FITC Annexin V-FITC

sh-KCNQ10T141

a: LA IR XA ;b an At A T R iR
sh-KCNQ1OT1+inhibitor NC 28}t 4% , P<0.05
3 BAEMRBATER
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R3 HEMAHIL-6, TNF-o IL-18 7K T LL 5 (¥2s)

21 531 IL-6(ng/.)  TNF-a(ng/L) TL-1B(pg/mL)
pOpilsE:) 5. 46+0.78 3.10+0.71  34.53+3.78
OGD/R 4 22.83+2.55"  15.01+1.92" 127.02+13. 04"
sh-NC 41 21.7242.53  14.89+1.86 126.01+12.92
sh-KCNQ10T1 4] 15.28+1. 61" 9.25+1.04" 91.32+9. 51%4

sh-KCNQ10T1+
inhibitor NC £
sh-KCNQ1O0T1+
miR-145-5p inhibitor 2

Gt 4R kA, P<0.05;#: 5 OGD/R 480648, P<0.05; A . 5
sh-NC 2B b %5, P<0. 05; A : 5 sh-KCNQ1OT1+inhibitor NC 48}t
#,P<0.05

3 3tig

NS S A BT V2 A3 A T AR R 2R R G o R B
20 i S BR 20% , o KR 28 2R G T R i 5 B S A
FI S FEIERAFOLT /NG BT 40 i DL 2 Fh R AR F
SCIRAS s 76 R A I e L, 240 B DR T, DA i
PRAE IV o A B 5 308 Ao o ke L i 24 v G YA
LI H 1Y) 98 R 20 PR A7 22 U A I i 98, /NS I
4 fE AT DA TE B8/ B P TR O Bk R S B A BT
U 0N R S5 A A E T T S ok 2 T R AR
L%kﬂmﬁkm/ﬁ@/ﬂm@EP/J\ﬁaﬁﬁé&IH@Em%mﬁﬁ
BT BRI, B0 /0N S5 20 B T A RT R T A Pk
I P I A v 2 1) B A WO F SR SR T OGDI/R
B /N 2R A 1, AFR ST ALS BT TE IR T T HE A

IncRNA KCNQ1OT1 J& —Ff % UL 1% IncRNA , 7] LA
Z 5 AR INAE N 2R A e s iR . S A0t
FER I, IncRNA KCNQ1OT1 2 5 21 g i 34 5 i 1709,
Zhao 2" SY & L, IncRNA KCNQ10T1 2 55 B IR O
WLATAE A T3 R o Liao S5 & B, 76 2 b0 L
FEZE H # IncRNA KCNQ1OT!1 7] DALY B 4805 [ 1Y
O LA T, ASBRSE S5 R R, OGD/R 20 4H g

15.26+1.58 9.05+1. 02 90. 12+9. 21

21.50+2. 524 14.85+1.88% 125.42+11. 864

IncRNA KCNQ10OT1 5" UAAAUAGUGUUGGACAACUGGAC 3’

miR-145-5p 3’ UCCCUAAGGACCCUUUUGACCUG 5'

®

ROCK1 5" GUAUCAGAUAAGAAGCACUGGAA 3’

miR-145-5p 3" UCCCUAAGGACCCUUUUGACCUG 5’

a:miR-145-5p 5 IncRNA KCNQ1OT1 &) ¥2&) 25 &4 & ;b : miR-145-5p 55 ROCK1 # 3.8y 25 &4 &,

NC 213645, P<0.05

IncRNA KCNQ1OT1 K3k AHMLJH T2 40T K+ (1L-6.
TNF-a IL-18) ZK-F-3 F i, 20 M A7 1% 3R B A% i Lk
IncRNA KCNQTOT1 R LA 58 41 Jfd 1% 14 , B AR A g 7=
N RAE K FKF . XN, U0 B IncRNA
KCNQUOT1 114 22 35 W LA 38 £ 4170 i) 240 B 4 1= 1 9% i Dk
52 OGD/R i T 1/ Mg ot 4 M 453473

miRNA 75 FUAZ 41 i Ik R 38 35 v LA 31 22 455 1)
fiE , L 32 0 2ok B RN Y 7 SRR 1) 25 S mRNA (1)
3'-UTR, M\ i & #5855 R 42 /E HIPY, miRNA 2 B A £
POy EE A PRI T, 0T LS 5 40 oA 39 5E K R T
GrEY e R SR R E R L SRR
R A P HWEIE & PR, miR-145-5p B 417 il i A
H R/ IN B 5 200 6L ) 8T R AR 2 Ak B 0N S B 4
Mg T2, EA &I, miR-145-5p 2 5 A5
o7 | B 1 B TR IO 240 B 4 i S 1, HL miR-145-5p ik 31
IS AE—E R B 9 0E RO, ROCK1 AE K Rho
Wiz —, BA ZFIhhe, HAE OGD/R 7 S (1 # £ 4
L 453 44 0 o A4 i A RS TR /N R s 0 R e R P R
PR AR, R L, S5X A i,
OGD/R 41 41 Jfi o miR-145-5p 3 ik 7K F F& 1% , ROCK1
FEIRTHER, 17 sh-KCNQ1OT1 140 ifd 1 miR-145-5p %3k
B OGD/R 41 .sh-NC 4 I, ROCK1 FZik T, #& /= 1T
2K IncRNA KCNQ10T1 7 LA # miR-145-5p 3R ik, 1)
Hl ROCK1 ik o BLAh, AHIF 53 1k 0 3ty 1510 B X'
2 AR A L RS2 E 52, miR-145-5p 5 IncRNA
KCNQ1OT1 . ROCK1 ¥ 77 7E — & HHE [a] 5C & 5 M AE DT
#X IncRNA KCNQ1OT1 (1 [] B 1l i) miR-145-5p 19 K3k
R, miR-145-5p ¥4 T UIEK IncRNA KCNQ10T!1
X OGD/R 755 11 /1N I Jo 240 i 483 4 19 7 F . H ROCK1
mRNA 18 1 & 5 FH o X 27, U0 K IncRNA
KCNQ1OT1 7] fg 38 i1 J# 4% miR-145-5p/ROCK 1 4, 521

1.5 E miR-NC4 1 miR-145-5p mimicZf

H 1.0
it
&
ﬁ
R % ﬂ

0-

‘lﬁ\ﬂ'ﬁ Yﬁ\gﬁ ‘é'\\‘lﬁ \&\3« ©
OQ rg\ OC Cé'
Q> £O * Q,
@'Cﬁ $Q$O'

c: RAZEHFMILEK  *. 5 miR-

B4 miR-145-5p 5 IncRNA KCNQ10T1#1 ROCK1 B3l [E X &



BB F A %% ] REG ANAT OPER SURG 2025,34(6)

http://www. jjssxzz. cn 483

OGD/R 75T B/ INEE ST 2 M Y 48 5 I T2 2 AR 24Tl
L ARAE LIV
25 b TR, YT Bk IncRNA KCNQ1OT1 A fii 38 5of 41

] |8 miR-145-5p £ ik , #F — & F 4 ROCK1, I 5%

OGD/R %5 /M e A Mt i o (U AR SE A0l AT T

PRIMITSE , 5 B 7 HEAT IR N T ST RALE

(5% 30k ]
[1] Benjamin EJ, Blaha MJ, Chiuve SE, et al. Heart disease and stroke
statistics-2017 update: a report from the American Heart Association
[J]. Circulation, 2017, 135(10) :e146-e603. doi: 10. 1161/CIR. 000
0000000000485.
[2] Ringler J, Steck M, Shah SP, et al. Indications and evidence for dual
antiplatelet therapy after acute ischemic stroke [J]. Crit Care Nurs Q,
2020, 43(2):122-137. doi: 10. 1097/CNQ. 0000000000000298.
[3]Li X, Yang X, Lu H, et al. Calycosin attenuates the inflammatory
damage of microglia induced by oxygen and glucose deprivation
through the HMGBI/TLR4/NF- kB signaling pathway [J]. Acta
Biochim Biophys Sin (Shanghai) , 2023, 55 (9) : 1415-1424. doi:
10. 3724/abbs. 2023125.
[4] Subedi L, Gaire BP. Phytochemicals as regulators of microglia/
macrophages activation in cerebral ischemia [J]. Pharmacol Res,
2021, 165:105419. doi: 10. 1016/j. phrs. 2021. 105419.
[5]Tan YT, Lin JF, Li T, et al. LncRNA-mediated posttranslational
modifications and reprogramming of energy metabolism in cancer[J].
Cancer Commun (Lond) , 2021, 41 (2) : 109-120. doi: 10. 1002/
cac2. 12108.
[6] YusS, YuM, He X, etal. KCNQ1OT1 promotes autophagy by regulating
miR-200a/FOX03/ATG7 pathway in cerebral ischemic stroke [J].
Aging Cell, 2019, 18(3):e12940. doi: 10. 1111/acel. 12940.
(7] I, UL, B5EH, 5. IncRNA KCNQ1OT1 #[5] miR-760 i
PO WL 8 T W AR AL LT ], 6 RO B i 2% ik, 2021, 27
(2):1-5. doi: 10.3969/j. issn. 1672-187X. 2021. 02. 001.
[8] Z/RME L - BURHSIAMRA, i 6. AEZTS RNAAEY ceRNATEA
FEAE TR DIRE LA ()], T EES A E 5 5y T AR AR, 2020,
36(8):895-902. doi: 10. 13865/j. cnki. cjhmb. 2020. 06. 1065.
LAERS, TIH , XIBOCC, 2. miRNA X HFEF 44k TGF-B/smad {5
R L] R I PR AR A AR 2021, 39(3) £ 369-372.
doi: 10. 13418/j. issn. 1001-165x. 2021. 03. 024.
[10] BFalieate , sk VbR, 1 JHE, 25 . miR-145-5p §IL i) FGFS Xof 71 25 41 fifd fte
LA VE B3 5 S P e AN I T A A R S [ ]
P4 BE 45 A 0 i 2 A, 2023, 21 (17) : 3170-3176. doi:
10. 12102/j. issn. 1672-1349. 2023. 17. 012.

[11] Xiao W, Jiang Z, Wan W, et al. miR-145-5p targets MMP2 to

protect brain injury in hypertensive intracerebral hemorrhage via

[9

[l

inactivation of the Wnt/f -catenin signaling pathway [J]. Ann Transl
Med, 2022, 10(10):571. doi: 10. 21037/atm—-22-1897.

[12] Lin Y, Zhan Z, Hu M, et al. Inhibition of interaction between
ROCK1 and Rubicon restores autophagy in endothelial cells and
altenuates brain injury after prolonged ischemia [J]. J Neurochem,
2023,164(2):172-192. doi: 10. 1111/jnc. 15721.

[13] AN, RPN, £ #, 55 FUE P EETIAL IR BRL% Bl 28
JC AU R R A R M AT s R AR R s (] A A

i, 2017, 48 (1) : 1-6. doi: 10. 16098/j. issn. 0529-1356.2017.
01.001.

[14] Tian M, Yang M, Li Z, et al. Fluoxetine suppresses inflammatory
reaction in microglia under OGD/R challenge via modulation of
NF-kB signaling[ J]. Biosci Rep, 2019,39(4) : BSR20181584. doi:
10. 1042/BSR20181584.

[15] Ma Y, Wang J, Wang Y, et al. The biphasic function of microglia in
ischemic stroke [J]. Prog Neurobiol, 2017, 157: 247-272. doi:
10. 1016/j. pneurobio. 2016. 01. 005.

[16] Zhou H, Yan L, Huang H, et al. Tat-NTS peptide protects neurons
against cerebral ischemia-reperfusion injury via ANXA1 SUMOylation
in microglia [J]. Theranostics, 2023, 13 (15) : 5561-5583. doi:
10. 7150/thno. 85390.

(17 E KRR XI5, W2 R, 25 LnecRNA SNHGS il i1 i miR-494-3p
& 18 Vol A I ke ot 4R R AR 03 [0 ). R OT BERL R SRR 4, 2023, 43
(12):2015-2022. doi: 10. 12122/j. issn. 1673-4254. 2023. 12. 04.

[18]Li K, Cao H, Fan M, et al. LncRNA KCNQ1OT1 participates in
Ox-LDL-induced proliferation/apoptosis imbalance in vascular smooth
muscle cells by regulating the MiR-196a-5p/FOXO1 axis [J]. J
Stroke Cerebrovasc Dis, 2022, 31 (8) : 106622. doi: 10.1016/j.
jstrokecerebrovasdis. 2022. 106622.

[19] Zhao SF, Ye YX, Xu JD, et al. Long non-coding RNA KCNQ10T1
increases the expression of PDCD4 by targeting miR-181a-5p ,
contributing to cardiomyocyte apoptosis in diabetic cardiomyopathy
[J]. Acta Diabetol, 2021, 58 (9) : 1251-1267. doi: 10.1007/
s00592-021-01713-x.

[20] Liao B, Dong S, Xu Z, et al. LncRNA Kenqlotl renders cardiomyo-
cytes apoptosis in acute myocardial infarction model by upregulating
Teadl[J]. Life Sci, 2020, 256(1):117811-117847. doi: 10. 1016/
j. 1fs. 2020. 117811.

[21] You J, Qian F, Huang Y, et al. IncRNA WTI-AS attenuates
hypoxia/ischemia-induced neuronal injury during cerebral ischemic
stroke via miR-186-5p/XIAP axis[J]. Open Med (Wars) , 2022, 17
(1):1338-1349. doi: 10. 1515/med-2022-0528.

[22] Zhan L, Mu Z, Jiang H, et al. MiR-21-5p protects against ischemic
stroke by targeting IL-6R[J]. Ann Transl Med, 2023, 11(2):101.
doi: 10. 21037/atm-22-6451.

[23] Qi X, Shao M, Sun H, et al. Long non-coding RNA SNHG14
promotes microglia activation by regulating miR-145-5p/PLA2G4A in
cerebral infarction [J]. Neuroscience, 2017, 348: 98-106. doi:
10. 1016/j. neuroscience. 2017. 02. 002.

[24] S8R R, £ iR, B, 5. P2 ERESHGE T miR-145-5p/
PLA2GAA 1 1 4 S 25175 3 1) B2 T M o 200 0 1% e R 4% 9 I )i
[J]. heh 258 5k K, 2021, 37(6) : 101-106. doi: 10. 13412/j.
cnki. zyyl. 2021. 06. 021.

[25] Wang S, Li N, Meng X. Silencing of the circ-Arhgap5 RNA protects
neuronal PC12 cells against injury and depends on the miR-29a-3p/
Rock1 axis [J]. Metab Brain Dis, 2023, 38 (4) : 1285-1296. doi:
10. 1007/s11011-023-01178-7.

[26] He W, Cheng Y, Lai Y. CircRNA_102046 affects the occurrence
and development of ischemic stroke by regulating the miR-493-5p/
ROCKI signaling[J]. Cardiovasc Toxicol, 2024, 24 (3) : 280-290.
doi: 10. 1007/s12012-024-09831~y.

(i - Je/NIF)



