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A PESIPE N A D BB IRAL 2 miR-21 3k
GRS L 112 L 1148 535 Wiy B R S DLV 52

AEHE, A GRAT O EREEAE R, BRPGRH 712000 )

W E. BW AR aMshikimEF P (acute ischemic stroke, AIS) v R AER s 28 2% P miR-21 &k xF X & BN A= 2@ fiEL
Mty Hm, FRTEMME ST, ik LI CST/BL6 R 30 REAH > ABF K4, 2% 5 bkt X P 3 ik
] % ( tran-sient middle cerebral artery occlusion, tMCAO ) B2 (A1) JA LAk ik M 22 A2 47 By b b K e v 3 ik 1) 2 /0y RBE
A ) & miR-21 agomir % 3h A FAA 2 40 (tMCAO ARG s ¥ £ 4 miR-21 agomir #3h 7] ) . RT-PCR A& /) R 40 27
P miR-21 A KF; K RAYZE ™ 424 %5 (modified neurological severityscore, mNSS ) #F4& s AV 2 F 585 2,3,5-
ZF A A w R (2,3,5-Triphenyltetrazolium chloride, TTC ) ¢ &, kbl /s S AR SLARAR; B3R 0% R I A ) X o
B ¥ (TGF-B 1, TNF-a, IL-18 #= IL-10) K-F £ 4L; &A% K 3 4732 (terminal-deoxynucleoitidyl transferase mediated
nick end labeling, Tunel) sEILE /N RAY 2t =4 0U; & G %% 97 i 75 40 TLR4/NF- k B/NLRP3 i %48 % & & &
B-%&da (Bcel-2/Bax ) kXL, R MRF R4, tIMCAO A 2852 miR-21 agomir 48> R AR ZL L P miR-21 F& ik K
5% %4 0.83+0.17, 0.50£0.11 A= 1.55+0.32, 4808 £ 534 43t 5 &L (F=43.805, P<0.05) . f&F R4 RAp 71)1
mNSS #4534 0 4, tMCAO £8 mNSS #4# 2 % T miR-21 agomir 28 (11.30£3.42 vs 5.61£1.73) , ZF A% 5
L (=12.784, P<0.05) , BF R4 AIRA LA B IR EL, IMCAO 4 AR LA (62.72%+5.30% ) & F miR-
21 agomir 28 (38.22%+3.31%), £ F A %t 5 &L (=31.309, P<0.05) . 5 tMCAO AL %, miR-21 it R Xl B %
&A% K B F TNF-« # IL-18 K-, F+&4 X BF TGF-B 14 IL-10 K-F, £FH A% FEEL (=3.785 ~ 9.693, 3
P<0.05) . BFRAKALL B ML =84 4 9401521 A, B BALT tMCAO 4169 75.52 £ 12.81 A, £ A %t
5 & L (1=38.552, P<0.05) ; miR-21 agomir 2048 JL 8 =4 %9 4 42.41+£9.62 A, 1K T tMCAO 41, £ F A 4itF &L
(£=19.174, P<0.05) . 5 tMCAO ZA1%, miR-21 it &k 28/ AMm4LLR F TLR4, NF-k B, p-NF-«k B #= NLRP3 % & &
AMAK, Bel-2/Bax ik H&, Z2FH AL FENL (22314 ~ 3.098, ¥ P <0.05) ., £ miR-21 £ &bk f bk g
g RIEEA TR AR TR, R KA TR sk b Gt £ BFfedt £ B FZ M- F47, RERE@EHAT,
T 4t 2 i it 735 TLR4/NF- k B/NLRP3 il 345 #E B 40145 #R 37 4E )
KHRIR): BUMEBEAZER -21; Suksii R A RAER N ; AT
FESHES: R743.33; R-332 XEkFRIREE: A XEHFS :1671-7414 (2023 ) 03-086-07
do0i:10.3969/j.issn.1671-7414.2023.03.015

Effects of miR-21 Expression on Inflammatory Response and Apoptosis in
Brain Tissue of Mice with Acute Ischemic Stroke and Related Mechanisms

LIU Gao-wen, DUAN Ying ( Department of Critical Care Medicine, Xianyang Central Hospital ,
Shaanxi Xianyang 712000, China )

Abstract: Objective To study the effect of miR-21 expression on inflammatory response and apoptosis in the brain tissue of
acute ischemic stroke(AIS) mice, and explore its related molecular mechanism. Methods Thirty C57/BL6 mice were randomly
divided into sham operation group, transient middle cerebral artery occlusion(tMCAO) model group (a mouse model of transient
focal middle cerebral artery occlusion was established by thread embolism method) and miR-21 agonist pretreatment group
(miR-21 agonist was injected into cerebral ventricle after tMCAO operation). The expression of miR-21 in mouse brain was
detected by RT-PCR, modified neural severity score (mNSS) was used to evaluate the neural function of mice,

2,3,5-Triphenyltetrazolium chloride (TTC) staining was used to detect the volume of cerebral infarction in mice. Detected
inflammatory factors (TGF)- 31, TNF-a, IL-18 and IL-10 level change by enzyme-linked immunosorbent assay. Terminal-
deoxynucleoitidyl transferase mediated nick end labeling(Tunel) method was used to observe the neuronal apoptosis in mice, and
detected TLR4/NF by Western blot- k Expression of B/NLRP3 pathway related protein and apoptosis protein (Bcl-2/Bax).
Results The expression levels of miR-21 in brain tissues of sham operation group, tMCAO model group and miR-21 agomir

group were 0.83 + 0.17, 0.50 = 0.11 and 1.55 + 0.32, respectively, with significant difference between groups (F=43.805,
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P<0.05). The mNSS score of neural function in sham operation group was 0, the mNSS score in the tMCAO group was
significantly higher than that in the miR-21 agomir group (11.30 + 3.42 vs 5.61 + 1.73), with a statistically significant difference
(t=12.784, P<0.05). There was no cerebral infarction in sham operation group, the infarct volume in tMCAO group was about
62.72% =+ 5.30%, and that in miR-21 agomir group was about 38.22% + 3.31%, and the difference was statistically significant
(=31.309, P<0.05). Compared with tMCAO group, overexpression of miR-21 significantly reduced proinflammatory factor TNF-
a and IL-18 levels, increasing the anti-inflammatory factor TGF- 3 1 and IL-10 levels, and the differences were statistically
significant (+=3.785 ~ 9.693, all P<0.05). The number of apoptotic cortical cells in sham operation group was about 9.40 + 5.21,
which was significantly lower than that in tMCAO group 75.52 + 12.81, the difference was statistically significant (=38.552,
P<0.05). The number of apoptosis in miR-21 agomir group was about 42.41 + 9.62, which was lower than that in tMCAO
group, the difference was statistically significant (=19.174, P<0.05). Compared with tMCAO group, TLR4,NF-k B, p-NF-«k B
and NLRP3 decreased in brain tissue of miR-21 overexpression group, the expression of Bel-2/Bax increased, and the differences
were statistically significant (+=2.314 ~ 3.098, all P<0.05). Conclusion The expression of miR-21 in the brain tissue of mice
after acute ischemic stroke decreased significantly. Its overexpression can regulate the balance between proinflammatory factors
and anti-inflammatory factors after cerebral ischemia, and improve the apoptosis of cortical cells, possibly by regulating TLR4/

NF- k B/NLRP3 pathway plays a protective role in brain injury.

Keywords: miR-21; acute ischemic stroke; inflammatory reaction; cell apoptosis

I e PR P LA L DA SR AL T
MPERRR, ACRRH . BORRE, AR
AR, b P A b 2 AR AR
80% LA I, JeE R A Al U B, Sk
Bl ARG 25 P (acute ischemic stroke, AIS) FUIARYT U
FEERUTIRYY . WARYT . PUBRAYT MSCAMEASE,
HIm ARIOTT SRR N, A28 46 1 R ik
20 AR A b AR I R N A0 O35 BIL R A TR AR
i, RAEMENE XA YT Y IEAEREE TR
PP AR, R MR A P S N R R R B
ML A28 & AR TAEE BT IS . A ST
O, AR P75 T 0 SERE SR AT R A Wk 4
TEBR L X BN, e A2 AR T, R
TR i Mo B, Sk R TR i
I} SR e B i i i S R B3 v S LN S e
AR T A w1 I A SR AT Y D7 vk . miR-
21 VRN BA T B AESR S50N RNA, EBE
SEAE 0L AE R AT LI ) R YT SRR S, R AR
AR ER ' BFSE R, Toll BESZIA 4(toll-like
receptor-4, TLR4)/ #% [H ¥ - k B(nuclear factor kappa
B,NF- k B) {5 =il #% 14 0% 23 1% 46 T 1iiF NOD #£52
TREE 1 3(NLRP3) RAE/NMA, 75 AL AR Gy B
&, DNITEEST N R PERRES , w2 i . 3k
F LRSS, A miR-21 o] A5 i3 45 TLR4/NF-
x B/ NLRP3 i % i 36 2 M ol i P i 4 v 5 AR AE 2
N, AHFFAFFEUESE . ASAIE T 0030 o 4l 7 e Jmy
PR Bk A ZE ( tran-sient middle cerebral artery
occlusion, tMCAO ) /NERAREAY, #£{F T miR-21 1
FERX /N BRI AT S I K A B T AR i K RT REAE ]
BLL, SR Ay S fole i A Bl 4 o IR T AR AR 2
WA

1 MEl5H*®

1.1 AFRA%E 30 HHEYE C57/BL6 /ML, SPF %%,

WA ] Ao A3 R AR S50 B e AR A BR A R [V ATHIE
SCXK ( &%) 2020-0014], A& i & 20 = 5g, 1A 57 ik
FE22+3C, JF 55%+5%, 12h S, trdE
MEFR M NN SR, B2 K, HRToK
FERE . ¥ 30 HU/NRBEAL M TFARLL . tMCAO
FREAIZ] A1 miR-21 agomir s8N F AL FRAL, HE4 10
Ho RFEATE LI sh Pl FH S AR 5501, JFaA
BEACBRZE 2 W A% (L5 20210342)

12 RESEA 23,5 =AU EM(TTC)

Yefmik & (35 Sigma-Aldrich 23] ) 5 K
WA, PCR Wil & ( LGB AR A
FRANFE] ); PCREIA R BiA TAY TRAF );
RIPA %, BCA I EIAN G ( LR AR
HEYBARGIRAF) 3 HRPbiil NLRP3, TLR4, NF-
k B, Bax, Bcl-2 JiiAK M HARbRC L EH R 1gG BT
& (AP EHARAF) ; PCRAL[FEE €
MHRBHE (P ED) ARAF ] BERREA (EHE
BioTek 73 F] ) ; miR-21 agomir #2057 () 5 14
EYRHEA AT o

13 %

1.3.1 FERIRg R e . TR /NS kK 12 h,

KN sh ke 2k tMCAO A, HAK )T
60 mg/kg JIG L EUZ2 5 I R SRR/ N R, BRI [
FE, FEBHEETIEREY] 1.5 em 2247V, A3ES
DL, AR KLA, R A ST S Bk K i
ik, W S IkakELiE e, BREIINK, 58
KA B, Z5FL BNk S 3509 30 ik I BELT I 3
TESN KPR FT 4G, FERZE Z MBS —/NT, ffiA
Lo, PRPIFINEhIK, e ge It AN Bk
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10 mm ZEA7 iR 0ARE S RS Ik E A, e dide, &
JZEEGYIN, MURIE R IRy, Bkl 90 min 5
R, PREIRINGE . 48 h e B AT 34T )5 225256 .
i F AR 45 tMCAO #:/EH ], (HZ M H ik A S
mm ZEA7, AN BORAR SR ; miR-21 agomir 21
/NERAT tMCAO FARJE, Mk % 14 4 miR-21 agomir
iz &bl 8

132 SEifise 62 & PCR A ixiZH 21 rh miR-21 &
ik B/ NGRS, By REvK RS 2= 5030 5 m
A Trizol 24, $2HALLUE RNA, KM
AR Al 5 K% 575 L cDNA I DL A AsiA
TT5EH E i PCR 2081 ROWARR: 20 pl, 95 C'5
min, 94 °C 30's, 60 C 40s, 72 °C 30 s, THH 40 K.
miR-21514¥: Fii# 5°-GTCGAGACTCATGTGGC-3,
T ¥ 5°-GCGGTTAGCATCACGGT-3"; N % Ué6:
¥ 5°-CTGCCTTACGTGACATC-3’, N 5°-AAGC
TAAGCGGAACGGT-3", K 274 ¥kit4 H i3k
PR Bk i, SR E A — WO HE.

1.3.3 mNSSIEAL#IZTIEE: tMCAO F-K 48h )7,
SREEA A /N AE TG L, MR Dk R b 28 7™ E e i
43 (modified neurological severityscore, mNSS) ,
B0 ~ 18, Mizsh, SRt SO KA T
i 4/ A 2T BB RE B, SRR ARG
T AL R T O

1.3.4  TTC & MFEFLIARF: tMCAO F-K 48h )5,
P12 o B PR 25 B e B R MG 20, M Ho T
BE b, Y4 R efikY A, B JEZ) 2 mm,
i F 32 F TTC IEW P, 37°CHHIRMFE 30 min, H
SR 2 B I 2 24h, R UE
IE R IGZHZ 2T D, il i A 2H 23 8 1 (A DX I,
TR FESEAARFR FH Image J #0400 &

1.3.5 BRI A e W BRH A ) S RE PR 7K 7 BRAS 4
NER BRI AR ZH 20, . SIRARIR S, B0 EE
W, RGN S Ui A5 43 I E TNF-«, IL-10,
TGF-B 1 fl IL-18 /K-,

1.3.6  Tunel et LA 2L 40 A T 0 . B4
/NI AU A& K R YT R, H 5%(v/v) Donkey il
iE £ ] 2h, PBS % 2 %K, A il # Rabbit-anti-
mouse NeuN (1:500) , 4CHMEE; W HE,
PBS & =ik, TEWEE &1 in AELHI ) Donkey-anti-
Rabbit cy3/594 (1:1000) , ZEiE#FH 2h, PBS %
=R, N Tunel 249k, 37°C BE &5 1 h, &1k,
DAPI HimE Al i, B T gL,

1.3.7 25 A 4y B3 S ARG 8 JE AR S B 1 S A T
] tMCAO AJ5 48 h, BUNRBIM G, B4
SPRANEARIUS AR, MR IRk (BCA) T &
I . B 20 pg SRR TRERC LYK, X E 80

V R R RS RSB, TR 160 V,
HLE SR MR BSR40 B BT 2R A T 2R A
OGRS, 5% (viv) JBRRZEWSEA 1 h,
AR A—H (1:1000) , 4 CHFFR; WH
AP, SEMFE 1 h, 6 Image J 51007 5%
KA

1.4 %it5F o4 K SPSS 20.0 F o Hrgd,
BT SEIR 0 I8 « AriE (X =s) Bom, £
ZH A b 3R R DR R Ty 22 40 A, AL TR) T R EL 3R
JH LSD #5565 WHZH IR FLBE R B ST AEAS ¢ #5565 DA
P<0.05 hESAGI¥HE X

2 H#R

2.1 tMCAO JEfma L+ miR-21 A2 EA  ®]T
AR/ EINZH 21 miR-21 AHXF26354 0.83 £ 0.17,
2 tMCAO TR IERL 5, A5 B 20 i 2 21 miR-21
AR FIA B RN 0.50 £ 0.11, P 25445
it 3 X (21370, P<0.05) ; miR-21 agomir 2
7N BRI i == 73 B miR-21 agomir #4205 J5, miR-21
ARFFIE N 155 £0.32, =HA| L EFAH G
B (F=43.805, P<0.05), $&/~/ M miR-21 i3
5 tMCAO /MRA AT

22 miR-21 i F ik stAiv Z ek e Hoh BT ARA
INBRAR G TEAET, HEEIROKIER, WFI-ERE, ATIE
HWATAEIZS), mNSS 4R 041, tMCAO 4I/NERAR
J5 48 hFET =40 30% A5 IR K RS PR 2R A8,
FNEREST TR, FLHEE T ASTRIRR B (R A 0 SR A i
mNSS P40 11.30 £3.42 4%, BEESTRTARA,
EREGI¥E X (=17.195, P<0.05) ; miR-21
agomir ZH/NFRAR S 48 hFET =K 20 %, HAK IR |
KR . RN BE 1 S84 tMCAO 414 ATl
mNSS 434 5.61 +1.73 4+, 5 tMCAO 4 b4 2
SA G E X (=12.784, P<0.05) . 168 miR-
21 3 IR REIAR B M PR i 25 rp S /N ER SRR 2 RE IR
AR AR 2 IO RIS o

23 miR21 S kAT mE ey WE 1, &
/NI Z TTC Je (i, e T AR/ RN 21 52
WA Lr s, JOMRMEAE; tMCAO 4 /)N BN 2H 21 5
PR T RAY A X R, 2T A A S AR R 2 Ry
62.72% + 5.30%; WAk 2 75T miR-21 agomir 87
21/ IR ZH 2 1t DX s T RRA tMCAO 21 B i ik />,
HAFICARFRL) Sy 38.22% +3.31%, WZH [A] L4525 5
G E X (1=31.309, P<0.05), #2775 miR-21
I TR BB I B i A G A HR i AR ST

2.4 miR-21 i &k Ky B FR-Fag#em W
1. S5BRFARAMIL, tMCAO 2H /)N B 41 21 b 2
R TNF-o FlIL-18 KFHH B FH i, 2Z5HH
Giit 2k X (=9.458, 7.777, 4 P<0.05), T
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R HF TGF-B 1 AIL-10 K FFS A FH i, (H2ER
TG X (=0.771, 0.739, ¥JP > 0.05) ;
5 tMCAO 4 b #%, ¥ 5 miR-21 agomir # 2l 7 41
TNF-« F1IL-18 B & NP, TGF-B1 Ml IL-10 B
T, ZRAYGFE L (=4.144, 4.868, 9.693,
3.785, ¥ P<0.05) , /R miR-21 1 FIKBEGZ T
St MRS S AR 5 R AT 4 PR 22 ) A SP-A
2.5 miR-21 it &k shampp B =% LK 2,
Tunel e A5 W, RT-AR /N UK AL 2R )2 40
MBI R, A e A i R T,
HH TR K 9.40 £5.21 4, T tMCAO 4 /) KL
o 20 20 A AR AR 0N A0 A% [ 4 . 4N B T vk
e 7 A B S 1 R e T S 5 e 4
1 7552+12.81 4, WA B EZRAGI¥%E X
(1=38.552, P<0.05) , {¥ 4 miR-21 agomir ¥ ]
FE, FZAME TS AR s, HAT 5k

4241 £9.62 1, 5 tMCAO AW ERA G4
X (=19.174, P<0.05) , &/~ miR-21 i F&iLn]H]
S A R AR P 2 S R S AR A R T, B kA
Bl ER

BTFAR4L tMCAO41L miR-21 agomir#]
| HEKNALR TTC IR EIRLE

*1 miR-21 R IEXF tMCAO /INR G LR A K AE B F 7K ERISME (x+s, pg/ml)
HiH fBFARH MCAO 41 miR-21 agomir 41 Ffl Pl
TNF-o 23026 £27.31 369.07 £ 33.50 305.19 + 29.44 45.695 < 0.001
TGF-B 1 7538 + 1042 81.16£9.72 15745 £22.50 74988 <0001
1L-10 98.38£9.10 103.26 + 13.45 12950 +17.39 13.119 <0001
IL-18 46.51£6.12 90.26 + 15.48 6150 + 12.49 30432 < 0.001

:x"'. -
.- oy LY )
i FAR4

2.6 miR-21 it % i % TLR4/ NF- k B/NLRP3 i #%
MEEOAMTEGREG YA IWE3, £2.
tMCAO ZH /NI ZH 2 b A DG B2 11 TLR4, p-NF-
k B, NF-« B fll NLRP3 ik /KR T AR 410 2
i, JET A Bel-2/Bax FL{EN B R, 255
I 878 X(=7.049,4.767,2.790, 6.453,5.089,
¥ P <005); 5 tMCAO 44 # I, 7E 5 miR-21
agomir I BNFILH, /NRIKZHZH TLR4, p-NF-k B,
NF-k B Fll NLRP3 ik i 2 T, 1M Bel-2/Bax Lt
HIR B, Z2RA5012E X (=3.098, 2.774,
2314, 2.954, 2217, ¥ P < 0.05); 75 miR-21
i ek AT REH i3 J545% TLR4/ NF- « B/NLRP3 {5 5+
IR, OB AT

3 it

miR-21 agomir4fl
B2 Tunel fEMNEEE/NRMALEEZHATSH T ( x400)

Wgeit, TEGELFR 240 7B Kz,
FHAELY 110 JTFEFIiZe 2 2o R RIET 1Y
SR, R EARBEAERE S — AR T
PRI, X2 r R 3 AR A s [ 2 A T ) e
W — M A, miRNAs 5.0 K 15805 /)
BRI, O MU O S B i A
FRAE RPN PR PEA miRNAs 2553 85k, $RRH:
FE I MU B 1) & A & R v B B EE R T, iz
HH Y SRS & B T £ miRNA 1 5%
Foik, WBEASCA RS PRI LB, ki A R
RUARJG Th J BigH 2P 35 1> miRNA ik i,
89 NFRIA T, Mk R, Kt sh
ik BEL ZE A0 K R e 1f B2 5 X, miR-210 Feak#% IE#
M L. AR &L, 24 miRNAs
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1 Z2 25 S B MR A v R LEEAR DG M R,
B ARSE miRNA 5 b iy G &, RS H R
£ miRNA Frii, BA#HZIR KR L.
BEARE tMCAO 4 miR-21 agomir A
TLRA s i ——
NF-kB w— S —
p-NF-«B “— - R
NLRP3 ™ ™ Sl
Bcl-2/Bax R  c— e
B-actin < A

& 3 Westernblot #ill TLR4/ NF- k B/NLRP3 i 8%
HXEANRATEBRIE
%2 miR-21 FFRIAEXF TLR4/ NF- k B/NLRP3 i#E&

HXEARATEARENEM (x+5)
5 BTFARH MCAOH miR2lagomirfl FI§ P4

TLR4  039£0.08 0.78+0.15  0.60+0.11 25371 < 0.001

NF-kB  054+0.09 090+£021  0.68+0.16 11369 < 0.001

p-NF-x B 0.67:0.14 098029  0.71£0.25 4303 0.026

NLRP3  0.22+0.07 0.74+023  049+0.18  21.136 < 0.001

Bel-2/Bax 120028 0.61+0.17  0.88+0.22  13.239 < 0.001

IR, miR-21 M I Hfe e Rk
BN B3 1 miRNAM TU 5 M Sl 3 3481 40 #r
R A B, i/ BRI ZH 21 P miR-21 &35 AT LA
LU A Ry A B EZ<et ) R s .
BET AL, YAO %5 U5 7 /N BB ot P 1 8003 A 1F
FEH R, miR-21 3 FEFEAL T IS IL-18,
TNF- o Fll IL-6 28 RAE 77K, I L4140
PRRCAR , YA D WLARBE R T, AT RE R G B L IR YT
FERE— BRI A8 . YAN 45 U B 5 ) 2 1
miR-21 7E {4 N R AN i A58 7Y v #5658 R I, o
FEIR AT LS 2 R Bk LS pS3/Bax/Bel-2 2 [0 5
ST, Y ITET . B IR B R, T
P I BE . B miR-21 78 B i M i 2 B AT
R, AERIEIRIATT R s . ARWF5ES
RER, MHEETFRL, MCAO 4/)FlUikd 2L
miR-21 FRIXW I TR, i miR-21 W] fE7E Bk il fixi
Wi k. KRBT EEEEEH. 15T miR-
21 Wk IE, NP ZDIRETE AL, Bt AT
W, PR TP, HERT miR-21 of FRiARE
i e PR i A S R R e D Re R s, 5 bR
SCHRARAE 45 A — 2

KR, B rEma bk ESHax
FE RS ZR Y, AR i P A 2 i R 7 A Y 4%
i SN 2 I e i A5 BT I, S MR AT AT
Kzl A M B A oh S O 2 2 B,
25 A2 AN AN B 1 5 2R B I B T 1
iy, SECANMIE T R RAE A AN A & A 1Y it
A H AT R AN R, NLRP3 RAE/MAT] 7= A 4
R, A SRR b RN b 2 20 M Th BE B As A 2 A=
Ho— BBS aT s i R A P L R, S
MLANAET RO AR L . AFF5E W RE/IMA S B i
PG A AR ), S 50 S 900E RV A G ]
ML S S A rh 2 J e &, LUSC S RiTHFSE
FIP U ARAFSE R B, tMCAO ZHAR 48 [ 17K
WIS ey, HEWTER AR 01 5 P RE S S 4 R R
AR EAN IR, T RAE ;55 miR-21
IR IER H TRV, PLR AT KRSy
hn, X5 ZHOU 45 PV 3 E A 458 HH— 50, miR-21
Sk R I I A S SRS B3R YT R AL TR O 1 A
A

TLR4/NF- k B i 18 42 3T 4F o & 5 $1 R ey
MU UIR DG {5 o d i, s, MUz )5
(4 98 JiE I 25 BT 2 A 5 i 42, 15 S NLRP3 R AE
JNA 3k B 40 il TLR4/NF-KB/NLRP3 18 % 4
SIIPLARIE ST, /I BB i A5 40 I e e
HAM5E 3B, HMGB1/TLR4 %l &0 2 46 i 1 &
BRI, 5% RAE R i 40 S kR
%, TLR4 4% T i NF-« B A {335 48 1k 40 jo 5+
FEA, I A B, AR K i P 4% TLR4/
Myd88/NF-k B i f#% ] #1ll il NLRP3 42 4iE /N {4 3%
W, O R RRD L ot P 0 05 Y B SE T
TP NF- k B #KREGS I/ #h 280 I8 1T Fnfih 28 58
iE PO, 21 R A i) NLRP3 SAE /IMATE 1L mT
SRR AE, X MCAO K FUR B 7,
78 miR-21 FIk Al LUIFP il TLR4/NF-« B i i, #7
Tl 2R T ROS (77 A, R AE 2 40 PR
Y P9, A HIF 5T 28 8 9% miR-21 % TLR4/NF- k B/
NLRP3 {5 5 A G A LA T- B A, &
B AMCAO ZH i 20 2 ri A O B 1 R B Ty
AT R A RIEW WL S miR-21 ¥,
K HE K RS, $78 TLR4/NF- k B/NLRP3
BEEMBETTRES: 5 T miR-21 X Gl i i 423 114 e
EVER, AR A et P o A v s PRI B ) 38 A o
SR AT 5% A 2 VR 5 miR-21 1 7 B A 6 3545
RIPE— 3 B65F miR-21 X AKAS o5 A 5E S . 40 i
4T 1Y 5 Wi K % TLR4/NE-KB/NLRP3 il 1% 1) i 48
YER s HRF9E H R ah T3 SC AR R B,
T PN 400 A A B4 A2 2 B miRNA IR 4453 % 1) &2
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FE 1, miR-21 5 TLR4/NF-kB/NLRP3 2 [i] {1 i [i1]

KA T8 5 AR, JRah & ani s

Kyt —HRIT TLR4/NF-KB/NLRP3 i 48 5/ M 4

HLAEIE SN R, LAER BETEA ) il
S I = N G 17 1K RS A N A A

miR-21 FA W0 T R, Hoid Sl LAY 19 il ok i

JEAR S R FIBT R R ¥ Z TR AP A7, 2css 5 J2 4

P12, AT REJEE A 40 ] TLR4/NF- « B/NLRP3 il 4

RAEMAA ORI ER Sy 2P i R B s 1167

St TR

SE 3k

[1] HATHIDARA MY, SAINI V, MALIK A M. Stroke in
the young: A global update[J]. Current Neurology and
Neuroscience Reports, 2019, 19(11): 91.

2] WAL, KIE, B, A, Ak PR T I R
RITHFGTHER [1]. " EEEZY |, 2020, 15(4): 633-636.
SHEN Qingxian, ZHANG Sai, TU Yue, et al. Research
progress in clinical treatment of acute ischemic
stroke[J]. China Medicine, 2020, 15(4): 633-636.

[3] RABINSTEIN A A. Update on treatment of acute
ischemic stroke[J]. Continuum (Minneapolis, Minn.),
2020, 26(2): 268-286.

[4] JAYARAJ R L, AZIMULLAH S, BEIRAM R, et
al. Neuroinflammation: Friend and foe for ischemic
stroke[J]. Journal of Neuroinflammation, 2019, 16(1):
142.

[S] LOPEZ M S, MORRIS-BLANCO K C, LY N, et al.
MicroRNA miR-21 decreases post-stroke brain damage
in rodents[J]. Translational Stroke Research, 2022,
13(3): 483-493.

[6] JIN Xin, LIU Mingyan, ZHANG Dongfang, et al.
Baicalin mitigates cognitive impairment and protects
neurons from microglia-mediated neuroinflammation
via suppressing NLRP3 inflammasomes and TLR4/
NF- k B signaling pathway[J]. CNS Neuroscience &
Therapeutics, 2019, 25(5): 575-590.

(7] hEPPES G a2 L& b2, IR,

BT P E 2V m AR AR R PE R 2212
1B LA ). hARfE R SO E S, 2018, 30(3):
193-197,
Chinese Society for Integrated Chinese and Western
Medicine First Aid Medicine Specialized Committee,
FANG Bangjiang, LI Zhijun, et al. Expert consensus
of Chinese and Western medicine emergency treatment
for acute ischemic stroke in China[J]. Chinese Critical
Care Medicine , 2018, 30(3): 193-197.

(8] HERA, BINNYE . ALK miRNA 7GR I 1l

TR BE SR (0], ARSI W SR T 2R
2019, 33(3): 295-298.
BAN Junjie, HUANG Lina. Role of exosomal
microRNA in ischemic cerebrovascular disease[J].
Journal of Chinese Practical Diagnosis and Therapy,
2019, 33(3): 295-298.

[91 SCAP, BUESD, EUIE, 4. KU B 2
JRZHZ miRNA AYFRIAAE [J]. FEREER 24l
2008, 33(Z1): 23-26, 40.

WEN Quangqing, JIA Yanjie, WANG Mingchuang, et

[12]

[13]

[14]

[15]

[18]

[19]

al. Expression analysis of microRNA on acute cerebral
ischemia in rats[J]. Journal of Chongqing Medical
University, 2008, 33(Z1): 23-26, 40.

FILTE, RILTE , BUBOT , A w5 R R
MicroRNA 210 1) ) 25 28 £k [J]. 55 56 55 ko 46 P 2
2010, 28(3): 230-232.

GAO Faliang, LOU Yuanlei, RUAN Qiongfang, et
al. Dynamic changes of miR-210 after brain stroke in
rats[J]. Experimental and Laboratory Medicine, 2010,
28(3): 230-232.

SR, WKk . St i kA R I miRNA-
181c-5p, miRNA-340-5p Al miRNA146a 7K ¥ % ik
Kl i 2 W (BT (0], BARAS 30 BR 22 2%k | 2021,
36(5): 43-45, 89.

GUO Jie, CHI Shuixia. Diagnostic value of miRNA-
181c-5p, miRNA-340-5p and miRNA146a levels
in patients with acute ischemic stroke[J]. Journal of
Modern Laboratory Medicine, 2021, 36(5): 43-45, 89.
KALAYINIA S, ARIMAND F, MALEKI M, et al.
MicroRNAs: roles in cardiovascular development and
disease[J]. Cardiovasc Pathol, 2021, 50:107296.
HUANG C K, BAR C, THUM T. MiR-21, mediator,
and potential therapeutic target in the cardiorenal
syndrome[J]. Frontiers in Pharmacology, 2020, 11: 726.
TU Qiulin, LE Dongsheng, WANG Chengyun, et al.
Pterostilbene attenuates ischemic stroke by modulating
miR-21-5p/PDCD4 axis in vivo and in vitro[J]. Journal
of Functional Foods, 2020, 75: 104275.

YAO Xiaofeng, WANG Yahui, ZHANG Dongya.
MicroRNA-21 confers neuroprotection against cerebral
Ischemia-Reperfusion injury and alleviates Blood-
Brain barrier disruption in rats via the MAPK signaling
pathway[J]. Journal of Molecular Neuroscience, 2018,
65(1): 43-53.

YAN Honglin, HUANG Wenxian, RAO Jie, et al. MiR-
21 regulates ischemic neuronal injury via the p53/
Bcl-2/Bax signaling pathway[J]. Aging, 2021, 13(18):
22242-22255.

FREERE , SBIRS , AR, 45 Rl MR T AR
SAE S SIAL SAR S AP R 25 I T ke (1], 25%)
P BIFSE , 2022, 45(10): 2126-2132.

DU lJialin, GONG Shili, HU Chaoying, et al. Progress
of neuroinflammation and anti-inflammatory drugs of
ischemic stroke[J]. Drug Evaluation Research, 2022,
45(10): 2126-2132.

PGS, BRAR % . T AR W P AR 2 e A8 R B R
HLHIBIF T 5 8 [7]. v [ 52 TRl 2 B 2% 58, 2018,
21(4): 447-449.

SUN Tingting, ZHANG Peilan. Research progress
on etiology and pathogenesis of ischemic stroke in
young People[J]. Chinese Journal of Practical Nervous
Diseases, 2018, 21(4): 447-449.

AR, ARG L S/ A Bl iR I AR R ke K
PERH AL AT FEE i (9], vh PG BRI I
Zkidi 2022, 20(19): 3582-3586.

SU Yu, ZHU Wenhao. Research progress on
inflammatory bodies,ischemic stroke and TCM
related mechanisms[J]. Chinese Journal of Integrative
Medicine on Cardio-Cerebrovascular Disease, 2022,
20(19): 3582-3586. (TEFE 96T )



96 PRI PR e iE 4538 &

38 202345 A 1 Mod Lab Med, Vol. 38, No. 3, May 2023

endometrial carcinoma and its regulation of PI3K/AKT
signaling pathway[J]. Journal of Modern Laboratory
Medicine, 2022, 37(1): 119-124.

[11] AASHH, ARV JE352 . LncRNAs 78 HUR B8 1 i
ok [J]. S BE2EZE , 2020, 36(8): 1116-1120.
ZHU Daiyang, DU Yang, FAN Peizhi. Summary of the
research progress of LncRNAs in thyroid cancer[J]. The
Journal of Practical Medicine, 2020, 36(8): 1116-1120.

(12] #7575, GEWeiE , i . 38 DB P R B 2 A

RNA FR 8B A Y5 B0 (], b scii R
e+ BEAERR L 2020, 40(6): 768-775.
JIAN Fangfang, CHE Xiaoxia, FENG Weiwei.
Bioinformatics analysis of expression profiles of long
noncoding RNA in endometrial cancer[J]. Journal of
Shanghai Jiaotong University Medical Science, 2020,
40(6): 768-775.

[13] LI Bilan, WAN Xiaoping. The role of LncRNAs in the
development of endometrial carcinomalJ]. Oncology

[19]

T P. Polymorphism rs2383207 of CDKN2B-AS and
susceptibility to atherosclerosis: a mini review[J]. Non
Coding RNA, 2022, 8(6): 78.

WANG Lei, BI Rongrong, LI Lei, et al. LncRNA
ANRIL aggravates the chemoresistance of pancreatic
cancer cells to gemcitabine by targeting inhibition of
miR-181a and targeting HMGB1-induced autophagy[J].
Aging, 2021, 13(15): 19272-19281.

WANG H M, SHEN S L, LI N M, et al. LncRNA
CDKN2BAS aggravates the progression of ovarian
cancer by positively interacting with GAS6[J].
European Review for Medical and Pharmacological
Sciences, 2020, 24(11): 5946-5952.

XIE Dalong, ZHANG Hui, SHANG Chao. Long
non-coding RNA CDKN2B antisense RNA 1 gene
inhibits Gemcitabine sensitivity in bladder urothelial
carcinomalJ]. Journal of Cancer, 2018, 9(12): 2160-
2166.

Letters, 2018, 16(3): 3424-3429. [20] HANG Chen, ZHANG Yachao, QU Yong, et al.
[14] YU Ting, JIANG Hailong, FAN Yunren, et al. The LncRNA ANRIL represses proliferation of oral
association of CDKN2BAS gene polymorphisms and squamous cell carcinoma cells through targeting miR-
intracranial aneurysm: A meta-analysis[J]. Medicine, 99a[J]. Minerva Medica, 2022, 113(5): 887-889.
2020, 99(49): €23209. [21] DENG Wei, ZHANG Yulong, CAI Jun, et al. LncRNA-
[15] MANGALARAPU M, VINUKONDA S, KOMARAVALLI ANRIL promotes gastric cancer progression by
P L, et al. Association of CDKN2BAS gene enhancing NF-kB signaling[J]. Experimental Biology
polymorphism with periodontitis and Coronary Artery and Medicine (Maywood, N.J.), 2019, 244(12): 953-
Disease from South Indian population[J]. Gene, 2019, 959.
710: 324-332. WS EE: 2023-01-05
[16] TIMOFEEVA S V, SHERCHKOVA T A, SHKURAT EEIHHA: 2023-02-01
(E#EE I ) I FFEE TR [9]. 2577741, 2021, 56(5): 1343-1351.
[20] ZHOU Wei, SU Li, DUAN Xingyu, et al. MicroR- WANG Danshu, YAN Liuyan, SUN Shuchan, et
NA-21 down-regulates inflammation and inhibits peri- al. Puerarin protects against myocardial ischemia/
odontitis[J]. Molecular Immunology, 2018, 101: 608- reperfusion injury by suppressing NLRP3
614. inflammasome activation via TLR4/Myd88/NF-« B
[21] LUO Man, YAN Dongsheng, SUN Qingsong, et al. pathway in rats[J]. Acta Pharmaceutica Sinica, 2021,
Ginsenoside Rgl attenuates cardiomyocyte apoptosis 56(5): 1343-1351.
and inflammation via the TLR4/NF-kB/NLRP3 [26] ZHANG Yan, JIANG Yuliang, LU Dongjie. Diosmetin
pathway[J]. Journal of Cellular Biochemistry, 2020, suppresses neuronal apoptosis and inflammation by
121(4): 2994-3004. modulating the phosphoinositide 3-kinase (PI3K)/AKT/
[22] LI Yuping, LIANG Wenyi, GUO Caijuan, et al. nuclear factor- k B (NF- k B) signaling pathway in a rat
Renshen shouwu extract enhances neurogenesis and model of pneumococcal meningitis[J]. Med Sci Monit,
angiogenesis via inhibition of TLR4/NF- k B/NLRP3 2019, 25: 2238-2245.
signaling pathway following ischemic stroke in rats[J]. [27] LIU Jie, MA Wei, ZANG Chenghao, et al. Salidroside
Journal of Ethnopharmacology, 2020, 253: 112616. inhibits NLRP3 inflammasome activation and apoptosis
[23] BAI Yejun, LI Zhigang, LIU Weihao, et al. Biochanin in microglia induced by cerebral ischemia/reperfusion
a attenuates myocardial ischemia/reperfusion injury by inhibiting the TLR4/NF- k B signaling
injury through the TLR4/NF- k B/NLRP3 signaling pathway[J]. Annals of Translational Medicine, 2021,
pathway[J]. Acta Cirurgica Brasileira, 2019, 34(11): 9(22): 1694.
€201901104. [28] ZHAN Lan, PANG Yu, JIANG Hao, et al.

[24] SUN Zhezhe, NYANZU M, YANG Su, et al. VX765
attenuates pyroptosis and HMGB1/TLR4/NF- «
B pathways to improve functional outcomes in TBI
mice[J]. Oxidative Medicine and Cellular Longevity,
2020, 2020: 7879629.

[25] EJHk, HEMIHL , hERDE % SR @ TLRA/
Myd88/NF- k B il il NLRP3 &/ MASHT K Bl O AL

Butylphthalide inhibits TLR4/NF- k B pathway by
upregulation of miR-21 to have the neuroprotective
effect[J]. Journal of Healthcare Engineering, 2022,
2022: 4687349.
WrimHEA: 2022-11-01
fEEHEA: 2023-02-08



