2023 4F 11 H HE R E LR November, 2023
#3348 1 CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 33 No. 11

AT, 225 AP B A miRNA T8 BRI A T b 22 R 40 SR BT ST R (0], v e e 2 A i, 2023, 33(11): 110
-117.

Li HY, Lan R, Fu XQ, et al. Progress of research into the roles of miRNA in neuroprotection against ischemic stroke [ J]. Chin J
Comp Med, 2023, 33(11) . 110-117.

doi: 10.3969/].issn.1671-7856. 2023. 11. 015

miRNA 7E B [P Jix 26 i 25 Of 97 430 38 18 F 53 3 g

Fag,=z @ ONEELEHE PR, TEE, K OBLE R A X

(1L RG R EE 2=, FBM 4500005 2,707 g H S 24 2458 — B B Be , A3 450000
3R 5E = IR EEBE , #BM 450000)

(HE] Sz R —Fp R S R e SR A T3 7 5 1l 5 Jo A= 1 (9 1 50 , 78 2 3RE N B
DU A2 e i i R i A b (14955 PR RO B B th 2R o Fad e, i 2 4 FHL IR o0 5 R g ah 45
P, MRS R YT, 3/ RNA (micro-ribonucleic-acid , miRNA ) £ 24y %% 55 J 5k PR 08K A o 224 Joe 7 ik P 3 ik
g APE R A e T R R B OCEE MM, AR AT A T miRNA 7E B LR K A T AR R B
IO VERT . R TR 00 25 90 RN AR 25 9038 97 A 1 B ] miRNA (938 TR W] B8 22 T 0l 14 i A v 9 1k
B OARSGRVEANE A T X F miRNA ZEB I IR A b 14 RIS W NG Y7 HHOCAE T, B 76 X AR U R A S ik AF 5% 2
—Ens%,

[SE48iA] B rEm AT miRNA 2R ; I H 5 Lk

[HE5%ES] R-33 [CEkARIREE] A [XEHS] 1671-7856 (2023) 11-0110-08

Progress of research into the roles of miRNA in neuroprotection against
ischemic stroke

LI Hongyu', LAN Rui’* , FU Xueqin', WANG Weiwei', ZOU Xuhuan', WANG Manman', ZHANG Yong’,
TANG Chen', LIU Shuang'
(1. Henan University of Traditional Chinese Medicine, Zhengzhou 450000, China.
2. the First Affiliated Hospital of Henan University of Traditional Chinese Medicine, Zhengzhou 450000.
3. the Third Affiliated Hospital of Zhengzhou University, Zhengzhou 450000 )

[ Abstract]  Ischemic stroke is a cerebrovascular disease that leads to high incidences of disability and mortality and
can be life-threatening in severe cases, thus, it has a heavy social and economic burden worldwide. The etiology and
pathological processes of ischemic stroke are mediated by a variety of molecular processes, some of which are dynamically
regulated after transcription. Increasing evidence has shown that micro (mi)-RNA, as important mediators of post-
transcriptional gene silencing, play crucial roles in gene expression and the pathological processes of ischemic stroke. In
this review, we discuss the neuroprotective effects of miRNAs in the different mechanisms involved in ischemic stroke. As

the promotion or inhibition of miRNA expression through specific drug and non-drug therapies may be beneficial to the
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recovery of ischemic stroke, the use of miRNA in clinical diagnosis and treatment are also discussed in detail in this paper.

This article aims to provide a reference for further clinical and basic research in this field.
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FEFFERT . miRNA - =5 B8 9 3 A OGS PR 5%
KR T TR BUE A A2 oA N I
BB R T EEAERMY AR
TR miRNA 22 5 e i 1 i 46 b i pil 2 O 4 19
SCHRUESE , AT Hh HAE R 28 T O 07 T ¥ )

1 miRNA #%it

miRNA J&H 18 ~25 M H FRZH 1) /)N 1)
AE4iH5 RNA 43T, miRNA SKIR T 404 , & 1 e bl
RNA R4 I 5% 5% M99 miRNA | 8% J 18 i ik B
U E| BRI miRNA , B 5 S8 % 7 51 40 i i b
I OBUEE RNA, B B2 1Y miRNA . B Y
miRNA B REHCE] 52 (R 40 i b 2 5 5 SR It kA7 36
Fik RIS 2R AR 2 T 42, miRNA JL
SPAEFTAR AL B rh R % 2 G E E A AER, B
Wt 2 MR R R AW EDEE T I ARTF W
miRNA A 7E S i A58 453 ) 6 53 G 200 i =2 18] 1) 1
B 000 0 4 P 7 A 8 miRINA. AT 2 5 240 Jf A1 4 3¢
AN A 9 I 5# % ( blood brain barrier, BBB) ,
SR G Sfe 1 PR I B P 2 18 S L ok o A
TYERS

2 miRNA ZEER I 14 foi Ze dh 4 2RI E

PEAE , miRNA 7RI 22 28 G P A A K e
il B mEENERY, Gamez-Valero 25" HF 57
W] miRNA XA [FR AT M S B g BAT p 2 A 4
VERS 30 B W T i 2R 0 2 S VE AR, A7 B T % 5
AR R FHBAT R D TR BRI 1) S IS BT, Bai 551 BIFST

WESE, 7E WA 4 AR P Y, miRNA 100 5] 7 i 28 58 5 4
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i S IR R, JF R W1 miRNA 7E 1S 1Y fh 28
PRAP e E R
2.2 miRNA & 28 AR T
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HAPRUEAER, BEAh, 45T & & miR-17-92 #E 1Y
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A X R miR-17-92 #&5 5 A J5 (1) #f 2 ] 98 4
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Table 1 Significance of miRNA in the field of neuroprotection in ischemic stroke

. AR

miRNA Mechanism of action
) T IHHZRIE T LU HIAE & KR SOCS3 1FRIA (R ik B A P S I T RER .
miR-34-73018] Down-regulation of its expression can inhibit the expression of pro-inflammatory factors and SOCS3, and promote the functional
recovery of patients after stroke.

R[] 5 T miR-221 A3, T LARIR Bl PEAS v B 405 1 PRAP il 2 TT 2 I
s Down-regulating the expression of miR-221 can reduce ischemic stroke injury and protect neurons.
miR-98, W /b BBB B R SR I R BT
miR-29h! %] It reduces inflammation and promotes nerve repair by reducing BBB permeability.

) (23] AL TLRA ) 4 28 5 5 40 A 98 RE S B
miR-542-3p

Inhibiting the inflammatory response of glial cells by inhibiting TLR4.

T M1 /B B MR A, T LB e 0 0 TE B3 , A o P 2 D AR RS

miR-223-3p %!

patients with cerebral ischemia reperfusion injury.

miR-146a-5p 2"

miR-137!%

Inhibition of M1 microglia polarization can reduce cerebral ischemia-reperfusion injury and improve neurological dysfunction in

3 IRAK1/TRAF6 5518 3% , A% NF-kB 15 AN M1 Bfl , (e iE sl 28 &
By inhibiting TRAK1/TRAF6 signaling pathway, it reduces NF-kB activation and M1 polarization and promotes nerve recovery.

18 3§ ) Notch1 1553l BRI I 20525 OGD Sl Z I,

Protecting neurons from OGD-induced neuronal apoptosis by targeting Notchl signaling pathway.
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gkl
) YEFIHLHI
miRNA Mechanism of action
k1l T miR-124 KR IEREAR USP 14 Wld i it A4l 475 R T R4 ik i 2 S0 A0

miR-27a-3p" %"
miR-29b-3p!"]
miR-26a-5p'>*
miR-126'%]
miR-145"3"

miR-144[%]

miR-311%%

miR-217"%]
miR-186-5p1>¢
miR-155-5p>"!

miR-15a/
16-11%]

miR-1071%

miR-3774]

miR-15504]
miR-133[47 31
miR-17-92[%
miR-138[%

miR-199a-5p >

Reduce ischemic brain injury and apoptosis and promote neuronal survival through miR-124 and its downstream target USP14.

it HLiE FOXOT #l /R 5345

Inhibition of I/R injury by targeting FOXO1.

T JHT PTEN/ Ak 5538 B2 Bl S e A AR5 05 i VR

To alleviate hypoxic-ischemic brain damage by regulating PTEN/ Akt signaling pathway.
) CDK6 i /b INE BT JH

To reduce microglia apoptosis by inhibiting CDK6.

w2 e TR g A K A R R

Inhibition of neuronal apoptosis and axon growth has a protective effect.

TN B AR AL, B2 T T

Inhibition of microglia polarization and reduction of neuronal apoptosis.

LT Nef2/ ARE AR 2084

It promotes neuronal repair by regulating the Nrf2/ARE pathway.

il 3d T PKD1 Al JAK/STAT3 BRARAIS AR S AE S ] B S AL RT S B i 22T 8
It can reduce inflammatory response and oxidative stress-induced neuronal injury by down-regulating PKD1 and JAK/STAT3

pathway.

i3 MEF2D #i] ND6 #9235 , 1 ROS #9722 T #id)i .

Inhibition of ND6 expression by MEF2D inhibits ROS production and alleviates neuronal injury.
WG CTRP3, I RAE RIS N, SRR 4278

Activation of CTRP3 can reduce inflammation and oxidative stress and protect neurons.

P45 miR-155-5p/IRF2BP2 il 40 1l S0P L BRI 28 AE BB, Bl OGD 44
Regulation of miR-155-5p/IRF2BP2 axis can inhibit oxidative stress and inflammatory response, and reduce OGD injury.

il 9] VEGF,FGF2 K22k VEGFR2 il FGFR1 AY#E H 2K , (L 2k I TS RLAS 926 1L, A1 A A R 2R
By up-regulating the protein expression of VEGF, FGF2 and its receptors VEGFR2 and FGFRI1, it can promote vascular
remodeling and angiogenesis, which is conducive to neurological recovery after stroke.

TE LRI N VEGF165/164 1K P M A8 2B B jai /b it i 1 M A 5T

By enhancing the level of endothelial VEGF165/164 to promote angiogenesis to reduce ischemic cerebral infarction.

T miR-377 WY, Al SEAE A I8 A A, TS B R 22 O P IR
Down-regulating the expression of miR-377 can inhibit inflammation and promote angiogenesis, thereby achieving
neuroprotection.

3L PIBK/AKT {5538 I AR SRR SR, 2k i 8 7 24
It can reduce inflammatory response and promote angiogenesis through PI3K/AKT signaling pathway.

B Pl R ST IR P IRVE , TP 25 B I RB IR

Enhance neurite remodeling and neuroplasticity, thus promoting functional recovery of stroke.

R A ep S 2 R D SR A A

Enhance neurogenesis and oligodendrocyte after stroke.

T PAY NF-«B 5 PR 5 A5 2R 2R oe B T AT

By adjusting NF-kB activity regulates axonal regeneration, neuronal development and axonal survival.

4 VEGF F1 BDNF B2 13835, (R i K B AR Fif &k A

Increase the protein expression of VEGF and BDNF to promote angiogenesis and neurogenesis in rats.

3 miRNA 7 IS G R R & fr EH

miRNA W K AF R 22 5, 78 1S 1 2 g 7
B, 1 3% miR-21, miR-221 Fl miR-145 34 Jin, ifij

3.1 miRNA F[EH IS £EWERE WA IE K2 i
£

miRNA TE MU AR H RS, W] LUSR Y 7E 14 I
RIS A Py br Y . A BF5E 2 W, miRNA 7]
YERARIRIBS A 38 W A b i, FE A RS
I S 40 AP 9 miRNA ALK [ i 40 i P

miR-210 ¥ >, 7E 2 P2 1 miR-143-3p , miR-
125a-5p .miR-125b-5p BIH " A 7 & 40, 51
IS WAL R IRAEZ G ZE, W s 55 R |
kR FEREAL AR PR ARG SR, BT L, X sk
a1 PR 2 1 &I WL AH 5G9 JLAP miRNA , 46 miR-
155( B MJE) \miR-33( F AEIMAE ) .miR-144 F1 miR-
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223 (HPRAR ) A& miR-21 ,miR-126 Fl miR-320b ( 3
JksRAEREAL ) #8 C W B2 A D 1S B T 78 0 A 35
P, miRNA B AT AR Sy il il i A v 5 52 3l RA
VRS ) T30 A= Wy b A W) FZ W dE AR, A AT R
AT A I % miRNA 283 Ryiz sh FA %0
PRAZARAE T Fm A5 B, BN Burlacu 55 5T
#%W] miR-132 .miR-140-5p .miR-22 Fl miR-221-3p 7E
IS JE NI A £ 2 |, miR-424 \miR-100-5p 7F
WUEAS K2 shefi o oh R, Bhsh, 235 5% )
JEMH , miR-233 5 4h A Ml TNF-o  IL-10 7K - 2 [a] &
EASG, BES5 T IS A RIEL 7, miR-233 AHXS
FIb T R PR B2 405 7 L, miR-233 T RE 23 AL
N 1S I RAZ B K ™ F e HE IO B
3.2 miRNA 5 IS i&47

FURG 1S 1 2P S A0S PR 9 536 7 s #RAR AT
B, FATIE T ZARSK 2 WG IT O, IEJLAER
I, FE 5P miRNA 835 B 228 A Bl T8k il i 2 rh
R B AR AL AR ik A b S R 2 R e DL A 3R B
2,1 miRNA A] DMEBEp A8 5, A R T 1S J5
BF UG K X UL B AT BN — B TE IR ST
Tk, R A/NE AL miR-137 A ik T
et/ B A FE AR BURIAT A B ok B M2 /)
JBE BT A A Y miR-124 58 52 300 15 55 S AN S
1% A T (signal transducerand activatorof transcription
3,STAT3) (9215, kA>T i 22 i o 4 S R 1y 1
B ARBE T IS WK IR S 1 R IE I A0 i Y
FERIAE > AU T P B2 20 (9 /1 A AR miR-126-
3p SR T i AT B R A 2 2 AR KT T miR-
126 B 3k 35 98 T O B0 5 N R A A e
(endothelial progenitor cell, EPC) % % & DA S HE 5 |
TERSFIAE T HURE 7, i/ 1 i ol ofn 798 TR A4
X SEHRAT LIUE W] miRNA AT LAE 52 2% Ff L g A2
RUGE LB R B R W VR i,
X ULH] miRNA A BN 1S HIRYT 7%

4 RESES

VT JLAE O BTF 28 W, miRNA AF Sy 55 D4 3R 422 18
-, T L ) AR 4 A0 22 A I 4 R R B R R
J5T, miRNA B9 1E 23k %F KMk ) 18 % & & A 6g
ZEEE T TN A B 22 14 R S5 miRNA (2%
PSS TN 1S F0H: b At 28 28 B 10 B vk, i dle
M5 ECE R miRNA (9 33578 SO R 1 i 7] 55 %
A U AR AL IR A AE 1S W I RIZ W

AYbREY A E B ER . SR, miRNA 72
5 B it M R A R 2 W R YT AT TR 22 )R R A
JAE miRNA B FI ) 0 pp 2 R P E 2 &
FEVR PR S SE56 v 45 2 5000E 5 o fe] il HC v FH
I 2 T B 0 ART A8 4 miRINA e 7 Bt o A i 2
BE AW IR T R EAEN, BRI AR,
K, miRNA FIFE£ Pl 2L R 17 3R 5K, —Ff miRNA
AT 22 P L A, — 5 A A T 2 Bl miRNA 3R
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