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Inflammation-related microRNA and vascular calcification
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[ ABSTRACT] 1t is known that vascular calcification is a regulated ectopic mineral deposition,which is a common char-

acteristic of chronic inflammatory disorders, such as type 2 diabetes mellitus, atherosclerosis, and chronic kidney disease.

Vascular calcification; Inflammatory factor;

Vascular calcification is closely related to the morbidity and mortality of cardiovascular diseases. Vascular calcification is
as a state of chronic inflammatory disorders, and inflammatory factors may play an important role in the regulation of vascu-
lar calcification. As a kind of non-encoding small RNA, microRNA, many studies have confirmed that it can be through
the regulation of vascular smooth muscle cell phenotype conversion, calcium and phosphorus homeostasis, local and system-
ic expression of inflammatory factors to cause the occurrence and development of vascular calcification. Recently, various
kinds of microRNA have been found. In this review, the focus will be on the relationship between inflammation and vascu-
lar calcification, the role of inflammation-related microRNA in vascular calcification by regulating the expression of inflam-
matory factors, which will provide novel concept for future studies on mechanisms of vascular calcification, prevention and

treatment strategies of vascular calcification in clinic.
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FEALIN FEES 5400, VSMC [m) BB A 2 R 1 5 46
S MBS R P B . VSMC AT 41 i 1) 1
H AL i B2 & 4 B 1 (bone morphogenetic
protein, BMP) JEAE | & T0 I S e 5 v IR 25375 7
S RIS A A TS A I A
AR VIHLTR R AT R HOrL S A W45 20l R
ATR AR B = A KT A LA A AR ) 7 SR RN it

/N RNA ( microRNA , miRNA ) F 1993 4F Lee
12000 4 Reinhart 55 75 0F 57 28 11 & 5 0 42 4 72
kI, miRNA 22— 19~23 bp FEA i
et B v FEE RSP AR GBS /N RNA  fF7E T AR R 21
BYAEGRAD X, S — 28 H A e o Je IR I GE ok
5L mRNA 1 3" AE A 1X (3" UTR ) HAMAC X &5
£, PR mRNA R HE mRNA 15, BAT
AUM G B Ar Ak TS AR AR M AR . kAL,
miRNA 875 5 4 38 2 5 B4 M 2 B8 32 468 LA B 5
PERE . Bt AORFSE & B miRNA AR LS 50
A FS A Y & AR i v A J S i 9 4 AR D i EL7E
RAE e A5 o A b L R R AR, O B
TEFRIKF miRNA W& AF R A= bRy, T 1)
PR R ERREE Y RSO R AEAR DG miRNA %
i A P S0 A5 A R AR R R AL AT 2Rk,
PR LA ES AL A BIL TR | e A T8 55 1L 45 %5 1 45 i (LB
L

1 RESMEFSH

M A UL T8 PR | 3l Tk B A Ak 18 1
I S5 0 1 A AE MR , ] LG S B i % )
FAC o B A5 15T Sl Ik A RS 00 75 1 2 P 6 00 i 3
A, 1S ALY P B 40 A 98 A 200 1 26k FRT , 5 A 40
TS S 58 iE PR RT3 | R S8 A K s g, A1 gk
VSMC (Y BUE 3 Al i 72, 5 265 30T Ik 2 ok il 4
Ak, BRAAE AN AN, VSMC [ B0 A] 5 o 58 5 2
P H R e, FRATERBH F AT 5 R I, i
1opE BE b 287 W aE o iR R E T o (tumor
necrosis factor a, TNF-a) . FAZH}E41Z 6 (interleukin-
6,1L-6) 77 BMP-2 #0454 K ¥ al (core binding
factor al,Cbfal) & #5851 B £ 9" & (osteoprote-
gerin, OPG ) ik MMi f& #F VSMC 454k . Agharazii
SV AR IE B 0 I O BUTE B = 20 ks Ak
BAzEFEH VSMC [a] B0H R 20 i 5% 53 A6 BMP-2
FIEE5 R AR Y[R i, IL-18 (IL-6 11 TNF-a Y
FARWWY W HG A0, i BE B AR (4N Bl ook A A
A BEPRIG | WS ) R AR A B0 U5 BUE R )

FARAZ S e E VSMC T[] 5 4 ff 2 #0544k
S5 SN & A &R Masuda % (9 F
5% 72 W] TNF-a 2 PERK-elF2a-ATF4-CHOP & %175
T, X 2 B, SRE 20 i S ARAE 4N i
K (1L-6 1 TNF-o 45 ) 75 1855 Ak i 7 vh & 4% 8
AR

2 KREEHXE miRNA FIEmESE 4

F G5 e 30 11018 1 4 E 23 5% i) I 45 b AN B
Faii e, miRNA 5 RAE K 248 H T 56 R V], miR-
125b \miR-155  miR-146a 1 miR-21 % 4B & 5 4 4F
ML 2 VI AH 5 B9 miRNA, 48 E A & A9 miRNA 7 3
b S R 3R 35 B U 45 AR E B A A A Ak
HEE
2.1 miR-125b 5ME&5EK

miR-125b J&55 — U S 5 48 851k A Gy
miRNA , Goettsch %5 i iF 5% 26 B miR-125b A L)
P VSMC [n] i FE A L 434k, miR-125b 1) K3k BE
N FE Bk VSMC F5 4R B (1% 38 Jin i B 8 T R 5 e 4h,
PO NI miR-125b (9 FIR 0T, B 1 il A 56 Jo
WAL 5 B T BAH S 55 5% [ F Chfad () 3RIK 1A i
B, A5 ER PURLEE N5 I H miR-125b XF VSMC 451k
F14) R 75 8 e 3 Ao L 1] R0 B e S PR SP7 (os-
terix ) B LAY, Wen 1 BB 5% 42 F] miR-125b
it £26 # 5% FF 1 (E26 transformation specific-1,
Ets-1) W42 K OV WLAN B AE = s A58 T 1 5% 4k
AL, Eis-1 J8 T Ets #%HF K, & %
M4 RAEA — A B S T, Ets-1 A DLA#5
Am i b 85 F1 1 (monocyte chemotactic protein-1,
MCP-1) (%35, Zhan 55" [ 5F 55 K A MCP-1 /&
Ets-1 75 B4 25 22— MCP-1 f 35 7E Ets-17" /)
R IE H 5 BRAHIRAIG . 55 41, MCP-1 RI521) Runt A
K 53 I F 2 (runt-related transcription factor 2,
Runx2) B3k, Rk A5 45k 19 & A, 4540
f) Runx2 #3555 MCP-1 /K 5 0 S IE A 56 (r =
0.495,P<0.01) """ . miR-125b 0] i 52 #1 (] o, 15 %%
SRR SP7 SEHLIMAE F5 4k 1Y 15, [FIB miR-125b i&
AR Ets-1 223k, JE 105 0 R AE 7 MCP-1 7K
S s gt MCP-1 %t Runx2 Fé 520 8] 522 30 42 1M 4 451k
2.2 miR-155 5mME5EH

FESEE O SE  IL T RNE  F E R E I
miR-155 ZKF RS B AR LA /N Bl miR-155 Y
BTN T S ko A A Ak BB () 30 R | R ARG T BB
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Rt $ER miR-155 Ry HA ML A5V FH B4t
AT, P2 e K BRI = B ik miR-155 193&
IR IEH R BRI, 5] B 32 2h ks £k 388 i, 9 L af &
K5k K 11 221K 1 (angiotensin I receptor-1,ATIR) &
IKTE miR-155 33 23k 2 J5 32 BB B A0, 3iE 5L miR-
155 HAEEH] ATIR B3R5 R IHHE VSMC 3G 7
A WFFEEE B0 B 5 K B Runx2 Rk T, (R
WAHIEW] ATIR 5 Runx2 FIKRYA M B &-
I A8 B8 K 2% - [ R R 48 P 3d i ATIR 55 VSMC
BERAE A F IL-6 MCP-1"""), IL-6 MCP-1 ¥J)2 5
IS Ak A 56 1 48 i R 7115200 Callegari Zgl2t) o
B, OPG % A @ Bk /N B 3 4% I F kB ( nuclear
factor-kB, NF-kB ) 2 1K 1% 1k K F Jid 44 ( receptor
activator of nuclear factor-kB ligand , RANKL ) {5 5 i
BRAME S, b 1L-6 E 4 5 45 4k 1
o H IL-6 ZKF- AT LASSS RANKL MR A9 8B
AL (A0 Runx2 . BMP-2 45) 263k, TL-6 t ]
PASZ 0 BMP 5 A2 9F 145 516, Fukuyo 25
PIBFFEUE B | IL-6/s11-6 5|15 5 5% 5 7 F G S i
1% ¥ 3(signal transducer and activator of transcription-
3,STAT3) i Ak 1 1 1755 AR 107 o Y [ 78 5 1 41 i
ROR2 Y235 ; ROR2 1 WNTSA (2835 1] g 3k
Z ML) WNT k4%, o i 2 ik 451k & A &, 25 1
AT, miR-155 ] 3@ o 4% ] ATIR KI5 VSMC
W% AT E ST VE T ATIR 0] 2= -1 45 S ok 2
TS [ 22 G2 175 3 1 SE R F MCP-1 ., 11-6 25 1R L
BETANH A T4 Runx2 . RANKL . BMP  \WNT %%
TRAENT I 45 5 Ak ) 02 E A, Je 2 R 4 1 A8 DR 4
1EH.
2.3 miR-146a 5ME55H

miR-146a Z: 5 [F1G 5% F 4R S, VT T30
[k ok ARE AT Al A B2 SO AR AN JE i A
AL miR-146a 365520 s HURTE 2 AUME RS BB
HE AN 25 5%, BB R ML miR-146a /K P-4
R AR A0 B PN R R DR AR Y, DR REBE MK TNF - |
IL-6 AR A2 541 miR-146a 78 3 ik ok FE A
PR rp g k0 RIS A PR A 5 Y s
PIAH P B8 28 IL-1B, TNF-o 2542 % 7 4
NF-kB @42 7] 5142 THP-1 =W 40 il A miR-146a
PR ek 1o, T 00 o) LA L PR TL-1 32 (AR AH S
HTNF Z A T 6 25 Ry 23k, Tl T i
NF-kB FEILA | SR8 SR - 3R1K ) I k51
RREP T 235 1Y T I, 5230 480 2N 1 1A 2 fit 4
7, 5340, miR-146a i8] DL it 45 A RNA 255
F HuR U RAE SOV, HuR A 38 2 30 ) P g A —

AL BT Ab P R A SRR A R
R ATBEMERE T AT miR-146a 16 [F9 0 1k K
TR A R B A 2 A0 ) R ELARCIRZS R 4 i B 1 b
KK AR, 28 miR-146a 143235 K4 F
ZNEE

TNF-o 55 9 E T FEME PRI S 02 e RAEIR ST
FRTHE, Ye 57 55 R W it 38 miR-146a fE
RV 7= R 400 Do) BSR4 1t 457 P B2 400 S TNF-0 7K SF-
TNF-o 38 13 8006 FRAR R 15 538 155 VSMC 1] B
B LSk 5 I A BE A FR LB K A 45 A HE
W24 53 1 TNF -, 0TS 25 VR C/ 22 )55 bR
FIE S A e R4 4L ; [RIINF, TNF-o0 R 38 3 05
OPG/RANKL {i5 5 i #% {2 9F if 3 45167 . TNF-a
R N] 3 I H RIS Chfal/Runx2 ¥ 5¢ K7, = 51
S & AT A S A Sk B
RZ— WA YE TNF-o F£IK8 0, 51 R4
RNE BT RUE AR B Rk, Rk A AT B
Ah, TNF-o 38 335 175 5 P9 I P90 o7 384 2 S 0800 TR 4
(activating transcription factor 4, ATF4) F13# 7% & H
T A B R OB, R U I A A5 4R L HRTAY
R miR-146a 5 RAEH F R R W E LR, RIE
0T LA miR-146a A FEIA, [A] B miR-146a
Al TNF-a | IL-6 55 % AE K £ ) 7K F, miR-146a
55 90E R T I8 A B FH 16 20 4% 52 v i 77 5 14 ik
. AFEYRIESMET , miR-146a FHAE K T 5 14
BEAR Y 5 2 0T e T Bt — 25 (TR 98 R
2.4 miR-21 5MEFHL

755 A S AR AR DG B0 FE B IR 1 miRNA
miR-21 WJEFE 2 BOBEIRIE | ek 0o LA B Pk B s
T A7 2k B I R B A — Ff miRNAT
miR-21 5 &AF K F 1 6 R 78 LA 5 P oA R
[ A WL 76 MCF-10A 400 b, miR-21 78 4H Jifl 5%
Tt ARk STAT3 MG R 4 K F1', STAT3 %
HIES miR-21 63K TR, bR 70 ) JE A PTEN 2
miR-21 P —Fp I 4a 0 o, T LA 3E 2o 00 561 825 g 1
LS 3 SRR BE R AL AR F NF-xB 154k, 1 17 59 5 46
i FIRE & 2R Sheedy 251 [ SN N, IR 2
WHIE 2 miR-21 P45 bgeg | 303 7% 7 1 4H L AE T 4
( programmed cell death 4, PDCD4) JE[H F 3k PDCD4
TRACTURAR NF-wB 36 | [RIEF TL-10 F8 3400 ; AT ]
BRI, miR-21 38 2 4FE T PDCD4, 28 Toll #
SZAR 4 {550 B SR R SN, B )R
A miR-21 Fik L TR — AL AR
PR B AT RE . miR-21 78 3l bk ok L i 1L
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AR A EEMEH, Zhou 51 (ST & B, IR
BYE) 738 51 miR-21 FEkBEAN , i 1k 4 i
PRIGTE YOG 2K o KT R G L 1 1 Y
FHIFE IO 0 45 40 B 86 B 43 1 MCP-1 4
RAEN T35 2L K pri-miR-21 # 5% | 3 HIE ALIE
BT, J34h, miR-21 & H MPIE S VSMC 54
FAMEAT S miRNAY S miR-21 T () ¥4 £ 45
BMP Il %137 {4, BMP 11 %137 {4 5 2 [k its A 6 £k AH 5
BEAEA OC, B miR-21 T AEE T BMP T 28 32 A 4 4
A5 Ak miR-21 38 i 1 S [A] 4 58 A, 9
A VSMC F AL 4% BMP 38 5%, 2 2 5 2 40 )
RAERFFih HIE miR-21 3 F k5 e db i 24
TES AL A — RN [R] WA, 5 B4 I B 22 i F 90 3k
— Rt

3 INESRE

AR I A E Ak ) EL AL v A 5 4 B B {HL I
A2 miRNA | 2R R 0E 2 509 w71y
A R PR Y . S5EAHOC miRNA BE AT DL £ 74
2 BMP-2  Cbfal 555 JE BUAH G 28 1 1 3R 3K 5l 4
5 VSMC 13RI A6 45 Ty =X 4 i A 54k, vl DA
Wit 5 MCP-1 1L-6 \ TNF-a %5 %8 it K 1 (0 A T4
S R A DG B 11 4 R OR A A 851k, 53 4%,
ST K 0 28 1) 17 A6 )i 20 85 0 i 7 1 1 R R 2
B, BV R RE R 25 B, X R VE TS SR AEAE . il
PRI FYA T 045 45 4k, J5 & IR J7 L S 2L
AR A 1 sk 2 1 A 85 4k & A= 8 SRE BT B
. T A 8% it 2 b 28 JE AH ¢ miRNA 2 5 1)
IR O] BRI 2 40 ) Al A 2 TG AL A B
F IR | E 2% £L 28 30 4 1M 45 A5 Ak, R AR O I 38 95
PIBET S, AT B A R R IR T IS A Ak BB A
PEER R RAEA I miRNA B 7K B 78 2 BUBE R
I IEEC N U A AR RE s v R A AR
Ak, AT Sy DR T3 3000 P15 Ay I DA 91 a6 65 £ 4
HEUEYE . H2 HRTAT miRNA B 445 F1 50 RE 1A
PURARA BR , A R 3 A1 4k 2L 0 57, 7 B8 5 2 i A1
% miRNA B8 A I 55 A6 150 B FE ST 18T SR
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