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Research advances in role of miR-21 in cardiovascular diseases
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Abstract: Cardiovascular disease is one of the major diseases that cause death and disability in the world. Due to unobvious early
clinical manifestations, this disease is likely to be ignored, leading to rapid progress and poor prognosis. Novel therapeutic
approaches of diagnosis and treatment have become the research focuses in this field. MiR-21, as one of the abundantly expressed
and highly conserved microRNAs, plays a key regulatory and intercellular messenger role in the pathophysiological progression of
diseases. It has been confirmed that miR-21 is highly expressed in cardiac tissue and is essential for maintaining cardiac
homeostasis. This paper summarizes the research progress of miR-21 in cardiovascular diseases by taking cardiomyocyte apoptosis,
lipid metabolism and myocardial fibrosis as the breakthrough points, and discusses its application prospects and challenges as a
specific diagnosis and treatment target.
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g0 LR (dilated cardiomyopathy, DCM), > /)
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arterial hypertension, PAH) Fl.0> [ Bl 5] (atrial fib-
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MR ncRNA, miR-21 JE 41 dr 2558 H TR 5F
HeRToolfE, UREEOGE A 1. Es KRG R H T
PU.1. CCAATAYR 4G HE T -o. ZEF I, I
WHIRBLTCHE . p53. (555 S5 RMm AT 3.
miR-21 BHUAR IR R FH 1) miRNA, 7ERZEA
MfEfE, £ CVD. R S RE 75 T h Rk
ML H] miR-21 KK, WA FFFEIESE miR-21
Z 5P RRE . R E M2 R G i
Ji& O, i R S 5T 2 B miR-21 7E F W4
FARZ A MR SR A0 A 2 ik K- d s ), miR-21
TE R A U M A A b B0 40 A, RO WL 2 4
Jitd (cardiac fibroblast, CF) 1Ak & T
O LN BT, miR-21 Ay 43 A3 435 M 4 H 25 &) 75 i
K. MBERB P, FILt sl CVD fi57
PEIZY TR S SRR SRR 42
2 miR-21 S5/OAAET

LN HE R T S Gy Mo N A BT 2 0 3 H SRR
FEHEAN A T, X AR T A2 B A
miRNA 7 H 0y 8 8 2 A0 < W #2 " BRL 57 . miR-21
FERO LA A 5 8 ) miRNA,  ZEH0 .0 WLZ0
MO T R G REAE . RIS SL g 2R
K BRC LA E (myocardial infarction, MI) X 18 5
FEAE 0 2% X 3, miR-21 22553k, E I miR-21 %
K5 MI R 29%, FRHH miR-21 X0 fIL4H i
HAVAT-FER/EHP, Song %10 [FFEKHE T
miR-21 7£ MI H L LA IE T . 2O BET
B SC VR VR A o O JUL A0 i X6 S SN Ay R
miRNA I 7 A il SN O R BRLC LA S (HOC2)
T A R AN MR (R 5 ) 2 B, I 48075 T 1 A AR
miRNA (2% miR-21-5p. miR-378-3p, miR-152-3p
il let-7i-5p) HA WEYLOMATIEREAT-/EH ', Gu
2 U2 B GEUE S AL SRR A A0 I 7 BE . (extracellular
vesicle, EV) 28/ AMI 20 oA &1 F1 AMI /) i)
BRI T, IR AMI /N BUC IEAE AE
M, AMI /DN EGOBES miR-21 ik 517 EV
EHMAHSE, miR-21 ATREAR LSS EV #0120 A
T B/ER, I3 EV i 15 miR-21/PDCD4
55 18 B A5 " AMI, Hinkel 25 U3 75 5% /Y MI FI
HF BRI & B miR-21 8 260 % 0 LA 328 3t A1 301
ZEIXEW R, X5 miR-21 RIEGLC LA E T
YEFZEUIA G . Zhang %5 U 855 T miR-21 4311
AT 4E 41 fifd 4= 4 PRI F- 1(fibroblast growth factor 1,
FGF1) Xt 58tk h ik i 4% 5 4k 1 .0 LR (coronary
atherosclerotic heart disease, CHD) K Fl.Cr LR I A9
PEYPER, ZE miR-21 AR S FGF1 £k,

AT 98 2 o0 WL S i /P 7 (ischemia-reperfusion,
UR) i, e FE0C WLAH AR08 1 A S 40 i 1 1)
. KREMI UL SR FXLOAE G . Ol
AR IR $0 BA PRI E T, Liu 55 UV BIF5E 4L
P R BH L1 50 AT WA B33 5% 1 S5/ 4 (hypoxia/
reoxygenation, H/R) i%F 1 miR-21 T, 550
LA EEE A T, i O L UR 54457, miR-21
A B F 41 5 K AT X HOC2 41 i ' H/R i % 1
A6 L B PR 9 AE o Huang 46 U6 0 55 UE T 7E
H/R 5 £330 6] HOC2 il g b miR-21 33K T ) A Wit
N, miR-21 A HUHT A Y 5 2 3k AT A 3
i AKT/mTOR i e, 0 1 W 3% 14 I s 20> 4 i
FT- . W5 & B miR-21 78 8k ML )5 AL B (ischemic
postconditioning, IPost) /NFUOMEH 3 [, TPost
AL IR 505 | i i 22 O AR AR, el
WEDIRE, FHLOILAIME T, MUK miR-21 7T LA
% TPost Xt /N B /R 451 473 1Y £ 47, miR-21 3 i
PTEN/AKt {5538 B8 76O LA M U8 1 b A 45 AR 4
FHUN, 5% miR-21 #4040 & & RNA(short hairpin
RNA, shRNA) i A LARAE IR T B N, X
571 p-JINK. p-p38 MARK il Caspase-3 ) & F
FIEAK, KW miR-21 @R INK/p-38 MARK/
Caspase-3 17 5 i B 410 il B J& SR IE A - -a 5 5 1)
P08,
3 miR-21 5 CVD #HERELENK B

BRI ZEELE CVD MEZENK R Z —,
CLiIESE miRNA GBS TE 21> a8 B 5 IR AR,
o AR HILAAR AR % B2 R 25 11 (low density lipoprotein,
LDL) Fl /5 %% B2 B§ 25 [ (high density lipoprotein,
HDL) & &M 5 CVD # %, ZIEFEASN
HELPE T GO I R G AR 2 18 1 R
(chronic kidney disease, CKD) (&S0 T-HY 3= 227
, Surina ZF UM R T 5/6 5 1 5 K Bl CKD
FARYA 220 R BRARRIE, &I miR-21-5p FEZE0>
3k FH, FFUESE miR-21-5p i i ¥ [5] PPAR«
MUY 22 55 N8 7 R S8 A0 RO TR i AH DG I 56 S i
Fik, T8 HOC2 i jd rh it — 2L WF5¢ & 3 miR-21-
Sp W FeIRUEES T HOC2 41 it v i) g o 7 & Al g
sk SRl R T A R i D7 TR 4R A i A2 1) R P
i 3k 4 N miR-21-5p 19 3= BER Y . K BEE SR
iy, RNA(long noncoding RNA, LncRNA)GAS5 &
HHE miR-21 P95 AR . FWRZAM . Th 4000, 1%
WAL, S5 3k AEmE L (atherosclerosis
AS) M AHIG CHD &K, Jiang A1 DulP” i —25
BT HAEI A S CHD B8 % WA LE b . Beas
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JRERREE . A R A G, & B Lne-GASS
5 CHD % i miR-21 /K FE A, JEER P
Lnc-GAS5 & H: 48 miR-21 A ¥4} iR 7 CHD #
TEFE A . A AR FE AR B 1 (oxidized low-density
lipoprotein, ox-LDL) 755 [ Il 45 N B2 i 475 . A Ak
IO RN RAE S W AE AS o5 BRA: B i 4 28 G i 2L
FIAE A . miR-21 0] /3 CASCT 14 £ B A= HLL
i, Pei %21 % ox-LDL #i% HUVEC 1 VSMC
K ST AS IR S B RS I CASCT K-, 4 #r
CASC7/miR-21 i tf TLR4/NF-xB #1 PI3K/AKT il
B EVETETIE, 452 LncRNA-CASC7 3 i1
i miR-21 F 3k, M5 TLR4/NF-xB Fl PI3K/AKT
{55 HE%, S0 ox-LDL ¥ 1 AS 20 o 555 B
. Feng 45 P2t ik SN [R) 500 52 TR B i 22 0%
S E w405, miR-21 il i TLR4-NF-kB & 1%
TV BE 22 075 S 0 1 5 400 0 g T R R 98 0 I
N, FB R miR-21 AR s FIVAYY AS B
W T . EEMRIEYE R miR-21 55240
FEYIMG, MBS =% U2 CVD EZfEk A
K, JUHJEAE CHD JBiERE . L, A miR-
21 5 CVD MR 28 CVD 297
T 2R,
4 miR-21 S5O

DA O N R Y EZE R, Adh K
2T 4 20 0 5% A M AP JE BT (extracellular matrix,
ECM) i i 7= A= 231, CF [m] ILASCET 4 20 i i Ak & 2F
HeAL B S HEDLE . ECM i ZRPes i . L4
MaT . AR, CmEE TR LA K 45 Fiois
FIZE ARG, B ATTAR B BV A 32 A A A W T 1 2R
EY1. W52 neRNA(miR-19, miR-21. miR-26.
miR-29, miR-30, miR-133, miR-140 %) 7F5 ECM
{27 N R P QN Tl € I ML B AN 75
B T FEAE 55 ) Th R IE K8, neRNA 7618 7
ECM #9528 (o7 T PRB% v 4 i ¢ B8 Jy 1 4%
B EAE A PY, #% 4k A2 4K IR - -B(transforming
growth factor-B, TGF-P) %5 T miR-21 &1k, TGF-
B {5 5% T/ SMAD %) F5 DROSHA #HAEH]
VIR HE 4T 2% miR-21 Jil T 5 /i & miR-21(pre-miR-
21), TGF-B/Smad2/3 4 H5 mk A 4 i M 18 4% 2 0 UL
LR B ALE] P Y EZE S0 TA%0 P, Yuan
S5 20 B miR-21 ZER A MI 5 AL IX FRik L,
AEAE B L B B ER R A A N O TR R R A
K 26 B Smad7 & miR-21 #4045, miR-21
i FRREHE T TGF-B1 551 CF #3%, miR-21 il
it TGF-B/ Smad7 % % i & 7E M1 J5 CF 3% Ao

WELF A At B8 b S EE . O — T Rt R
miR-21 i i 0 [7] Jaggedl fil SMAD7 4 5 TGF-B
S ) LT 4 AR TG A o O E B W4 AL (cardiac
macrophage, ¢MP) J2& /0 JIUER 25 R 110 EE B 1
7, RNA IJF @75 miR-21 & cMP h 55 &
AY miRNA, Ramanujam %5 7 $35) F W 20 g miR-
2L O NI S AR E M i oiig, kKM
cMP 7 e 7 B far 1900 JIE 2T 24 Ak FN D) i e i o i
WEAEH, R B W40 miR-21 J& cMP {2 £F
HeALAE R CER Y T O JIELT Ak R IR 1 0
WL Y R BEARRAE 22—, R BA O I 40 i 0 3 o 2
M AL 2 . miR-21, miR-150-5p. miR-155,
miR-451 SETEME e (8 3 I rh B, I a4
] CF . PN Rz 2 A R AL B m B9 15 530 1 0
WELFAEAL S, DA b2 CVD A R RN 2
ERR I, miR-21 7EH b R ¥R rY S 2R A U
JE e, HRIK KT 5 A AT e R DDA
X, HHK miR-21 7640 A 53 A5 R0 v i S HLA 2
FAAER, ERE A HAE 27 O WA 4E LA
SR IR S A R S 2R AR o
5 B
AL T . Be i H . O lL
YA NI S ESE T miR-21 5 CVD 15 if
SR, miR-21 78 CVD A& S e 2
ARKEMFRIIE (& 1), i SCHREZE &Y HT
T miR-21 7 CVD H I AH 5 K2 =R EAEY
F RN . A0 RN S PR R B TE KT, R A T
RS0 miR-21 FEHLAR Y & #5719 AR 4 1E
BRI T ARG PR b 4 7 1 o o0 JUL A48 R 9
T 5l P 2 2P A miR-21 7 R0 LA i
W HMAAAEZET . CAF S5 EEIE S miR-
21 RO WL R B BT TR, TWiAE ) sh— 2k
Y b R AR TR R, X IR S A B i
P2 miR-21 HAT LS EA 035 A o [ el 52 1)
£/~ miRNA %, miR-21 720 LR+ |
Je—A A, HA 2R P LS R BB . miR-
21 /& U [F] 48 20 & 1 miRNA,  H 78 & U [
miRNA Xf H1 45 2 H B, 41 miR-21 55 miR-1 3 [A]
TEHLO LA T 5 TAEH 2%, miR-21 5 miR-
146 Bip[EJE T p38-Caspase3 157 518 B A4 HTO LN
MO TR T 90, miR-21 ZEAR AR 7% o A5
KA EPESE, A B REE miR-21 41
il 560 9 9 AE o A 1) R sF 2 5 etk sl ik B
W, FEEBEHAREMERN, miR-21 25 CVD i
BEA R IR . miR-21 Jo&E 20 ILEF 4
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&1 miR-21 7 CVD FHE R KA AERFIESEE
Tab.1 The target, expression, role and signaling pathway of miR-21 in CVD
CVD miRNAs  Target Expression Function Signaling pathway Ref
AF  miR-21 WWP-1 Increased Inhibits cardiac fibroblasts proliferation TGF-B1/Smad2 [29]
miR-21 CADM1 Increased Promotes cardiac fibrosis CADMI/STAT3 [30]
miR-21 STAT3 Increased Promote myocardial fibrosis JAK/STAT [31]
miR-21 CAC%/?\I]]% Increased Increased susceptibility to atrial fibrillation Ca* [32]
MI  miR-21 PDCD4 Decreased Protece against AMI miR-21/PDCD4 [12]
miR-21 Samd7 Increased  Critical role in CF activation and cardiac fibrosis after MI TGF-f/Smad7 [33]
miR-21 KBTBD7 Increased  Attenuates inflammation, cardiac dysfunction p38/ NF-kB [17]
. PTEN/AKT/ . . . . . .
HF  miR-21 BAD Increased  Enhancing angiogenesis and cardiomyocyte survival Phosphatase and tensin homolog/Akt [34]
miR-21 SPRY1 Increased  Fibrosis ERK-MAP [35]
DCM miR-21 SPRY1 Increased  Fibrosis miR-21/SPRY 1/ERK [36]
AS  miR-21 CASC7 Increased Induced lipid accumulation and inflammatory responses ~TLR4/NF-kB. PI3K/AKT [21]
miR-21-3p ADAM10 Decreased Aggravates the atherosclerotic lesion AGE/RAGE [37]
miR-21 Dusp-8 Increased  Restrict the formation of AS plaques c-Jun N-terminal kinase (JNK) [38]
PAH miR-21 TGF-B1, Smad2 Increased Regulates pulmonary hypertension TGF-B1/Smad2 [39]

RSk A B AL 53, H SR ST 24T T miR-
21 XFO WLEF 2 A BRPE SRR IR 8, 1T 2 8% T miR-
21 WAl 5 CF AEEDIRE, A5 A FFIR ABFSE
DL 2R 55 b ) B miR-21 P84 0o LR AL WL
miR-21 7 CVD &4 | & i i
FEVERCA KREMSEIEEE, BN AR AREAFAE
B, Flin miR-21 244 F A miRNAs,
HAER CVD Wbl R ST 2 SEBLIG R
AL TRYF CVD, miR-21 7EAR N2 4P iy 3
fr, B mETEA A R A LAk,
miR-21 7£ CVD FOCE R A & R AR b3k
ik, ANER BRI R E S R AN AL, X
AR PRI AR 7 FH J5 12 ] Wil 4109 3¢ B[] S £
FIRATF JRIG RIFTE LA TR

SE 3k
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