@ (PEMERTIZAR P

<
www.CJTER.com Chinese Journal of Tissue Engineering Research

B

ERAR RNA S8 iR 1 A& Y AE R S L

0

ZER'

AFLE B, NER, hRE, R & RBT BRE"

St

https://doi.org/10.12307/2023.090
B85 2022-03-21

TEREE R oK RNA B35 I8 8 fn & R 09 AU B R

— XFHE ot b i 25 P KAL) 4k RNA
S¥FABHE: 2022-05-06
{8@BHA: 2022-05-23 IRk RNA 2 fii 28
- X FE W& T T Ry B & EARE
E4BH: 2022-06-07 JKRNA £ | - e AR AR
PEHES: 7 fevh A 5 o 2) it & % % i 5k o AR I,
: o b 2 4 (3)@;&; K4k RNA T i it
R459.9; R318; R743 * %, £FTRK (@) £E A PEiEmpAT. 8
e i T 3 4K RNA (5) o/ 7 2 SRR S
NEmS: A 5 i 4 i b R SN
Ao % 5 AL 49 oot J B 5 5 AL
2 -4344(202 -01286- N i
095-4344(2023)08-01286-06 SRR A IRt AT ES AT TP &
HERFRRES: A K JitAe,
SCRRFE M :

FRIMMERNZEAR . e AR FSE R A AR A T B B R K 2 —, MR BRI L) 2 IR o, G e, U, 2O RN, I
T 2R T I e A

IRIKRNA(circular RNA, circRNA): 52— RUGR S 1 VR IE AR AGRNA,  JLRFIEAE T30 S 1] B9 452 RO RR IR R L 7= AL RO SEAN PR ik, 2
{2 I RNASIUS ) e W AT FL A R

HE

B BRI A O R I L P, S AR B RIET R A 0% H RTIRIRYA ST SRk i 25 i SR R, k2B R
RELWHE], H T T REFHAEITIE S AR B FORRNA A 5 R R A R 0 2 S A €, 17ty LA A B ot 995 WL )
RYE T HEEH.

B WA, B AN SRR MR AE L I B 55 T T FRODR RNAE oG R AL A o LA i R 428 H AT B, DAY
i PRI F 32 kR B

FiE s R TFENLA A E R (CNKI) L 7577 0 SO e e PubMed Bis 22 K R 20104F:3 J] £220224F 3 JJ Ytk (AR G S0k DA “ i L 1 fii 25
AR PER A . RBEAZER . FRGRAGRNAL FRORRNAL AHRE T 4EM W, SN, SR RN BT U BB g
2R, LA “ischemic stroke, acute ischemic stroke, RNA, ncRNA, RNA, Circular, circRNA, apoptosis, autophagy, oxidative stress,
inflammation, angiogenesis, blood brain barrier” SNZE G &R, B X YNNA8 b SCHRIBEATIF 00T o

HFREEL: OMIRRNAR — K EA G TIREHAEIRASRNASN T, 5 2 S In) BT HERIG 2 575 i 7 F137 3 2 R IR IR E 2, H 2 4%
fET FAZAM Y, BAVF2 BRI IIaE. CA IR R PIFORRNALE SR LI 46 o i i e ol 5 L A0ME A, i circSHOC2
fEmiR-7670-3pHYE4T, RIHEIE Y H AL £ LA L(SIRTL) I 0k DU P2 et s — DU A1) s, 2470 B v 20 ik L 28 1)
CircHECTD 17K~ 2 19 I, Rt circ HECTD L 14 08 W] S 25 k2 /) BRU TR AR ARE ZE AR, 3 T k2> JHC Ao 428 e 450 4 AR o508 2 TR J T 4 i et . @
FRRRNABAT i BER e VE R EAL GRS, HFRRGE M0 OB IR BN UK, LU 2R IMETE AR e, RILPRRRNATT BEAEH ROHT B30 12 Wi 5 VR 97
THEITHE R AT @ BN T FORRNALE GG A6 o /R R BLEAAT D 2 78, HEAARNLR A, A OGIR YT SRR /0t — 20 58
3, PIUEER AT A FRRRNATR 42 S iVl 46 oS RV LR, SR AR SRR HE VAT Gl i i 26 oo (R 08 4 R L 2

KR SRR A FRORRNA; AERTORNA; i e i0n: aupi T aum s ARG SRR

The regulatory role of circular RNAs in cerebral ischemia-reperfusion injury

Nie Chenchen’, Su Kaigi', Gao Jing"?, Fan Yongfu', Ruan Xiaodi', Yuan Jie', Duan Zhaoyuan', Feng Xiaodong"?

'Medical College of Rehabilitation, Henan University of Chinese Medicine, Zhengzhou 450046, Henan Province, China; *Rehabilitation Center, the First Affiliated
Hospital of Henan University of Chinese Medicine, Zhengzhou 450000, Henan Province, China

Nie Chenchen, Master candidate, Medical College of Rehabilitation, Henan University of Chinese Medicine, Zhengzhou 450046, Henan Province, China
Corresponding author: Feng Xiaodong, Chief physician, Doctoral supervisor, Medical College of Rehabilitation, Henan University of Chinese Medicine,
Zhengzhou 450046, Henan Province, China; Rehabilitation Center, the First Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou 450000,
Henan Province, China

YT EARFRAESFR, THAEARMT  450046; P AHTEHRFES —WBEEREL TS, THLFMFT 450000
E—1EE: BRR, %, 1996 F4, THHAARTA, 2k, ThHFEHRFEEME, T2REREFSRELESTEAMEAAR.
WBIEE: LA, TEER, FEASF, THFEHXFE—MBEERELT S, THYHFMNT 450000, ThFEHRFELEFR, 7
B4 RN T 450046

https://orcid.org/0000-0002-8709-7153( & E & )

HEeRm: AR aRHAFEAELEH ERA (82174473), A fiawA: BIRA; BREAHAAFHRESALIAE (U2004131), R A f5
A BEER; AT AN RS EE B T E AR (HNSIXF-2021-005), R E fikA: BERA; Tdl F EHHFHEEREM
(2018/DZX011), R A fiFA: BELA; T At %] (202102310167), R E fikA: Ltk

SIAA: ZRE, #9F, 5%, FLFE, Wisid, £F, RBE, BEA . Ik RNA Bk d % a9k A 5S4 ()] F @
1R TAZARR, 2023, 27(8):1286-1291.

1286 | DEHRTIZAR | 5852746 | 5888 | 2023538



= PEAATERE @72
Chinese Journal of Tissue Engineering Research  www.CITER.com
Abstract

BACKGROUND: Ischemic stroke is a devastating cerebrovascular disease with high morbidity and mortality worldwide. Currently, clinical treatments for
ischemic stroke have limited efficacies and its pathogenesis still needs to be further explored, which will help to find more novel therapeutic targets. Recent
studies have shown that circular RNAs not only play an important role in the regulation of gene expression but also play an important role in the pathogenesis
of cerebral ischemia.

OBJECTIVE: To review the regulatory role of circular RNAs in the pathogenesis of cerebral ischemia from the aspects of apoptosis, autophagy, oxidative stress,
inflammation, angiogenesis, and blood-brain barrier, which is expected to provide ideas for clinical research on the role of circular RNAs in ischemic stroke.
METHODS: Relevant literatures published from March 2010 to March 2022 were retrieved in CNKI, WanFang Chinese database and PubMed using computer.
Search terms included “ischemic stroke, acute ischemic stroke, RNA, ncRNA, RNA, Circular, circRNA, apoptosis, autophagy, oxidative stress, inflammation,
angiogenesis, blood brain barrier” in Chinese and English. Finally 48 articles were included for further review.

RESULTS AND CONCLUSION: Circular RNAs are a class of non-coding RNA molecules with a closed loop structure, characterized by back splicing and lack of 5
end cap and 3’ end polyadenylation tail. It exists widely in eukaryotic cells and has many important regulatory functions. Existing evidence has revealed that
circular RNAs play an important role in the development of ischemic stroke. For example, circSHOC2 functions as a sponge for miR-7670-3p that can reduce
neuronal damage by regulating autophagy-promoting SIRT1 expression. A microarray study showed that the level of circHECTD1 was dramatically increased
in mice after middle cerebral artery occlusion. Knockdown of circHECTD1 remarkably reduced cerebral infarct volume in mice, which in turn reduced neuronal
damage and improved astrocyte activation. Circular RNAs are highly stable and evolutionarily conserved, and their circular structures are insensitive to
ribonucleases and are more stable than linear ones, thus making circular RNAs more potential for developing novel disease diagnosis and treatment methods.
At present, there is only a small amount of research on the mechanism of circular RNAs in ischemic stroke and its specific mechanism is still unclear. Related
treatment strategies need to be further improved. Therefore, it is extremely necessary to further study the mechanism by which circular RNAs regulate
ischemic stroke and to explore new potential targets for precise treatment of ischemic stroke in the future.
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PRIN FHAER, circ_0006768 f £ - H HAE R S/ BiEIEHF
o4 Jis ik dn % P R 4m L £k T8, circ_0006768 it & ik T AT 3K
VR B A dn e Km0 e A R e i A EE ) Y, HANG &
38 A AR A R A AR A5 AR R, & 3L circ_0003423 T il
it 8% miR-589-5p/TET2 4 sk 4% 8 Jisi fik o % 19 B 4w IR 45 . 55
AR R I, Bednbk n 22 B E S B fo b circFUNDCL 44 & ik 38
Jm, EUK circFUNDCL M3 T & - H B3 55 F 0 mie A —,
AT A R ¥ K364 circRNA ST 2A4E 5 miRNA ¢35 45,
Frifit 4 M RNA W48 ARMA R ek, L% Pt
# circRNA-miRNA-mRNA B % & I circRNA £ A miR-122-5p #%
sE A5 5, d miR-122-5p 4 4 A R B F 4 LT A, A
KIEF kA ER R A At 25 T, IPELN
circRNA-miRNA-mRNA W £+ 49 — 2k ¥ L [/ ( 4= EphB2, Wnt3 F»
Twistl) T AL K s e dn % 4 &R, AR V2R 45. B,
X 26 CircRNA T A8 2 08 77 52 Ba 4 b dn b 22 p 04 dedn 6 A R T,
226 MR BRE o flE SR by B R AR M 60 K IR K 4m
fo s, EEFGFRBAKERENETEZHER Y, bk
i 2P B, o i B 6 KRS T MG R HOR, TR w
fosriB i Mg, BFAE. EIRARERRENGLERT
HEABE ARG R, Afd K IEAP 2 T el i L £ mpe A=,

CircRNA L 55 T S s b i 2 v & oo fli 2 49345, BAI 5
WAt R A BRI, circDLGAPA T vA % % miR-143 9 %
45, w@atdpd) miR-143 4 E MR A mshh R B R 5 EK G
(Claudin-5. Occludin #= ZO-1) #= 8] 7 /R %4k 4% & 4 (collagenl.
collagenlll. a-SMA) &4 7K -F, VAR & fix 4545, sbob, WU
" LI, kK eY circCCDCY ST 474) Notchl 43 5 if 54, Mdk
%, circCCDCY #8951 Il R L AHER 243 FIE. AKkEH S, X
2 circCCDCY FR 47 d il FrFE 4R T A /1 69984 AR A Fe kSR 5
A9, circFOXO3 % %18 it 49 4] mTORCI {24t § w& e 45 A ki &
B Bl E T i B0 oM W BAARAI, B XK
AT 5 0 I ot B R R 4m i circ_2858 #9 L, FHEEAX
Fb circRNA =T VA3l it 354 5 4% miR-93-5p 12t dn 8 i 4 K A
F A(VEGFA) 49 &3k, M550 5% 58 i 4 o i Fo o ik B ) 4815
F3 U8 g= b 5T 4m, ¥ed) circRNA 3K F) B circRNA 4~F T f4 2 —FF
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PRI 06 I T ARAY 42 B G s BRI IR AG 69 A RO
CircRNA 4% bk do £y 6916l SAUBICE, JLER 1.

R 1 | IF4K RNA(circRNA) IR B ER 1 & R B9AE A SHLEIC S

circ RNA SHy K MG WAL s /
FA A ZH LR
circUCK2 il L miR-125b-5p (U3 i 41 ) 3 P A 3 A Ky Al T
S BT 11 %Kik, @t |y
TGF-B/Smad3 {3 5l i%
circSHOC2 it N miR-7670-3p dE i AT H AL SIRTLD APIHT
S N
circHECTD1  FEffi A miR-133b L MEGEE TRAFSD 40 T
S e
circANRIL Jemlk N miR-622 3 3 YT R circANRIL 4171 1] NF-kB 2 i ) 1
9 M L
CircHECTD1  II&JK / 1 miR-142 JE ] TIPARP 12814 S
e e
circFOX03 R/, ™ - JE I mTORCL {35 M 2 15
SR A
circSHOC2 JEff N miR-7670-3p dELiH Y SIRTL [k iA 20
S (e
CircAKAP7 Bt & miR-155-5p i ik ek 55 A - A R F RS AU R
S T 20 M 45347 N
circMEMO1  IIfifk 1N - 3 A TR cireMEMOL Hi1 i) ERK/ A8 4k N 3
Bt NF-KB J # L
circSLC8A1 LRk N - T8 I BT A2 AN cireSLCBAL A AL R
S MRk N
circPRKCI E i N i it circPRKCI-miR-545/589- %4k M ik
Sl E2F7 il e
circANRIL Hft N miR-622 PUER circANRIL i b 1 i) NF-kB 28 i )i 7
S 1 INK/P38 &A% I3k A
CircSIRT1 Al N miR-132/212 @ik E i SIRTL ({34 f# pe5 JE RN
S Jit LA K @iETE S NFkB 5
p65 4 B 1L NF-kB #5447
circ_0006768 JLfili | miR-222-3p it FikiE T A § miR-222-3p i1 1 H A
S ilfie VEZF1 Ol
circ_0003423 J&fii |, miR-589-5p @i T miR-589-5p/TET2 fll LA HT A
S e
CircFUNDC1 /K / 1 miR-375 PRI circFUNDCL I8 4% 1 41— 4 9 E
FEAl EHERIF S R4 A R
circRNA- Hfit L miR-122-5p i i miR-122-5p AT MEHE

@i i #1 F£ A EphB2, Wnt3 Al M
Twistl S5 FEAT I

miRNA-mRNA 5256

CircDLGAP4 K/ 4 miR-143 38 3 0 ] miR-143 [ 35 M ok IR I fi B e
SR 1 AL R R FE 4 s L
circCCDCY  JEffi & - I ik i ] Notch {5 5 3@ (i b i
S AR I Bifs L1
circFOX03 IR/ N - Ik %1 40 1 mTORCL i #F [ et 1f i pe
SR ORI &) et 2 N 0TI A
circ_2858 FeRE D miR-93-5p IR HE VEGFA [ 3 1K 1M E 1L R
S o sl TR o 7 N T e
Rk =7 R SIRTL: K OBEALREE 1 TRAF3: JHORTIRBEIR T 32 AR AH < A

F 3; NF-kB: #%#5[H-F k B; TIPARP: TCDD i 711 % % [ADP- #% K | 2% &
mTORC1: HIFHZ R[N 1; VEZFL: M8 4R 1; VEGFA: I N I AE KN
T A

3 NERFREE Conclusions and prospects

He dn b s 25 o 44 - B35 W e vs 7 R 06 R B P 69 B2k
K. %X E BT a2 P B TS B % P A B AR
AzmIg AT, @A, AL, KERE. hFHAL
oo f I S AR AT, R AL X sk id42 49 circRNA ST 484 8 F
Bt —F AR IR0 S Fe AR R AW ATEN.

B BTT T dn b i 2 F 4940 K04 97 % A BbE . oF A
AR AL, ERARY AFREGETEH I fomie
BT BRZ NG E RMENER SR L, REARAREATT
REREB. TEAOEMFRENASET L, BFREELR R

1290 | PEARTIZAR | 582745 | 588 | 2023538

FRARE LI, AE% A RNA 6§48 % AT 570 o R R BT 4 S dn bk i 22
T IRAET B LT, {2 RS S M RNA fak 4k
3 %25 RNA 77 @, %t T circRNA 15 £k o b4 J5 4 ¥ 64 48 X A7 50 48
PIEGN

I, B4 circRNA fE 8 o b 5 2 F o 64 V8 ) AL A7 5
A AR, LU CircRNA T 8 R 2 Sk b s 25 W KR AR 49
FrE, BRAMNFERES T OBEETEARS £7EREH
CircRNA, {2 B 7T R A V& 69 HF R AR T T 274 circRNA 6945 F AL
s, A TR EFME, AT R L6 S AR AE
Z A B9 PR F S @ e B &, circRNA 6956 57 i & 2 A TG R,
H circRNA #X ) 69 B X A% d3 e % % bk, &1 -F B A7 circRNA #=
Jizi B ok 09 A8 K I mh Ao & RAF R AV, P Zid B4
VAL EGARXT A TR, i E st — A e RN R

%3 mIEE T circRNA 5 &k dn b4 i 2= P 48 % AF 50 9 &
A EIRIT T circRNA 845 fmde dn & R 0948 ) S AU, 1274
FEEAR B AL, MTEANT fE circRNA £ R E A4 342 F o4
b, ABA TR EA I T circRNA 78 77 S dn b fisi 2 F )5 4x
KRG 609 B GE  RRABFR T 4 4R T fi% circRNA #)
e A€ dE S A RNA 6948 ZAE A Andk 3 [ B AUh], FFRA
oA o b P B R IR A R P G RALEI T R E L, Bk
AE3T circRNA 89 ¥2.18) 5 F 254 7T 88 2 — P8 7T 7 4937 B s 2= 0%
97 R, VT Ay dn b I R b A T KRR B A,

1EETTMk: RRRMATLENME &, BEAL;, FIFiT
KEGTATR A, FLF4E. PeBkid, FFsAT U E, BBt
AT AR TR 2, S#H AT 5T, BRA R T L E R84
BFAR, MXEFHRA T, WEEE,

FIFMsE: LFHaHbLFY, ERAHRALFRETRZT R
HEA B R,

FFHGRENARR: X2 — B HGRIR L, RIE (Frirdt 25T 80
“F - R LR - AR 5 XEF 4.07 KK, ESEI|AGFELT,
AAFAAIE R Ltk B 89T RN Bk, ALY &, R AT
TR P . TR, N, M. 3760, k. BEREEIEIZHR, HH
25 &, RSN R T AT AR A iR,

MRAREE L X AT Ak S5 4 3 5 T U RS i s,

HERISE: L FREETF TR %EE R ESHTIREIENPRISMA
B, LFEHRATCLTE LR 2 G LN A LEITIAREE., L
FRNFATINT ERRGINF, RATIPFBUAN L EFSHPLRZEE.
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