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which seriously threatens human life and health.

Shear stress; microRNAs;

shear stress are called
aspects of the pathogenesis of As.

microRNAs in the development and progression of As.
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“shear stress sensitive microRNAs”.

[f&EIBH#]
THRNIE (15A137) ;i1 R4E H AR =R 4 B BT H (2015114097)
X WL BF A A WFFE T 160 290 I I8 2955 , E-mail 2 570429747 @ qq.com, THIRMEE SCLLH, FAEBEIN, 2
YRR, E-mail iy 340681499@ qq.com,,

Atherosclerosis
Atherosclerosis ( As) is the main pathological basis of cardiovascular and cerebrovascular diseases,

As occurs in abnormal shear stress sites, and microRNAs regulated by

Shear stress-sensitive microRNAs are involved in many

This review summarizes the recent advances in the mechanism of shear stress-sensitive
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e SCHR[8-10 4R 1B, A £ miRs 7T LA3Z 3 BY
PIR J B PR 45, W miR-10a, miR-19a , miR-23b  miR-
17 ~ 92, miR-21, miR-92a, miR-101, miR-122 , miR-
126 . miR-143/145 . miR-146a ., miR-155, miR-205 #/
miR-663 %, Hii, = 8 UI N 7 (high shear stress,
HSS) i 14 %15 miR-10a,miR-19a ,miR-23b ,miR-101
1 miR-143/145 R K BIHT As A, AR ST U1 )
(low shear stress , LowSS ) i 13 14 57 miR-21 .miR-92a .
miR-663 Rk EHE As FEHI™ . BFFERWT, 550
JIURAE miRs Sl PR OGS N ik, 2 5 24
5T B S X N B 1B ( endothelial cell , EC)
YA 0 Ty RE B A5 | A R N 28 | I A8 T T JUL 48
(vascular smooth muscle cell, VSMC) 3 58 FIliEF% |
As BEHUE LSS As KR KRR Z A BRA: BRI T &
PRI

2 BIYIN ARV miRs 5N KB 488

B A AR R D RE R A As KA R R Y IR
HAER ., MR RE N Z 1) EC HA J) 2= Usr: ae
g SRR B LT N7 3 1) SR 4 33 T i B e A S A= )
G5 HATA% 3, A EC Y R 2R3k | 3 X 4 47
ECMBAEK As MEELRAAEEEM,
miRs 7EB5 V) N ) ¥ EC 19 VE B2 A% 28 Fnifs
5 MFRAE, 1244 dynes/cm2 A ik wp B 51 N
T EC ' miR-92a, 18—~ EAIFERE SEKF- 32
SYYIR TP kruppel A48 5 K 2 (kruppel-like
factor -2,KLF-2) ik, KAELEY 2R, I4ERS EC
FaZS Qin SN A HIPAT MR I B s ke R IR
12 dynes/cm® ()23 B9 V) )i 7] (1aminar shear stress,
LSS) I 18 miR-19a &3k, X} A M i Bk P9 52 40 it
(human umbilical vein endothelial cell, HUVEC) H4
JEIHEE 1 D1 (eycelin D1) k=4 MHIVEH , i
T3 HUVEC JR 553 . P9 B2 4H 40 ffY ( endothelial
progenitor cell , EPC ) 73~k X 2 5 i 45 £2 25 AL
PR 3 0 52 2 DG B 2 1 R 3 1 A BE 7 A 1 55 47
B AAEE EPC AL i  E E M 0, Az BKF
19 LSS {2 EPC [7] EC 7L T I VSMC 2y
b, miR-34a 38 i 77 I ¥ H AL L K] Forkhead % 5% [A]
T J2(forkhead box j2,Foxj2) , 25 1SS i3 EPC
6] EC 406 ™, RIEIG 8h 44 (35 VI 1 J1 %3 EC )
RE S A AN A (], A 3K P 09 55 U0 3 g 38 2o A
2 EC T As BEPIAYR IR | FETRZ 00 T 45 = 38
TR, RAEDT As IVEFT, Weber 261

FXRI 15 dynes/cm” 24 h B[ BT Y] 77 (unidirec-
tional shear stress,USS) I HUVEC H miR-21 A9
IRIK G T — AL R (NO ) @48, 35T P fe 7Y
— 5% 1t & A B ( endothelial nitric oxide synthase,
eNOS) 98> HUVEC 1~ ULHK miR-21 W& 241
R A AE L, f2 #F HUVEC 1, USS #f LA
FEUUER miR-21 Pl K ) HUVEC J T-/EHT, 4 il
HUVEC T, R HEDT As VEF ., SR10, 76 30 bk il &
0~5 dynes/cm’ S5 VIR J1AY LowSS i@t i EC
12 As FEDH 1S EC T, BRI 1 e e AR 4 4R
F M8l As (& A B R IERRYT B Sl Ak s
wBIVIN 77 (oscillatory shear stress, OSS) 3 BE % 14
P EC Y Rk, EC WAL 15T EC 400
T, N EC /Y J5] S R 72, 42 9 5l ok B = 98 ) 40 ) i
ML I 20 7 £ 10 2E B K- 8 U1 1% 3 B A 5 19 1
BETSRIE T, NI R FE 4 As /EHIT . miR-101 4¢
LSS X EC o mTOR K3k i 1 11, FAL) nT
AE/Z LSS L3 miR-101, 4] mTOR X A2k, it
Fik miR-101 75 EC IS, M EC 3951
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5 As A S B AN . R R LAE | e i
RIS | ies T B e 2 R 1 e 458 PR 3R A S S/ T80
Jo i RE |7 A BRI 1 15 S R IE &K A2, Chen
203 A S 3 8 37 Y VSMC Al HUVEC Ji fn 12
dynes/cm” 4= FROK -3 As BT VI N F1 )5, & BE miR-
146a ,miR-708 .miR-451 miR-98 7EH:15 35 (1) VSMC I
HUVEC fRIAHN, X 4 4> miRs 38 i 38
A Z 1 ZARF I (interleukin-1 receptor-asso-
ciated kinase ,IRAK) #Z%% 5% K+ «B JE T2 v 11
55 (inhibitor of NF-kB kinase subunit-y,IKK-y) H
YA -6 Z K (interleukin-6 receptor, IL-6R ) Fl{f
SF 1Y R E-BR-U8 IE 12 ZR B ( conserved  helix-loop-
helix ubiquitous kinase , CHUK ) #ill fil] #% %% 5% [H -F «B
(nuclear factor-kB,NF-«B) 10 ¥ {5 556 5 1m0
RAVEHIEDE As IR JEHERE, T AKM Ik R 4¢
KNI AGAN IS  BIYIN T3 0/ NFIT ] 23 B Bl K
JUEAREAE e mi etk . Shlik b 35 Yo g i 5 B
e 22 AL R R X R A sh 45 A B
VIR Jpht EC Hp 48 ik PR R8I AN TR], DA



CN 43-1262/R  h Eah kb4 2017 4F56 25 B4 12 1Y) 1289

M EC IR Rt R R, HSS RS - AE
I F PR BN YRR, TR A SR AR
FB IR, i EC A TFHU9RAS . LowSS 1 0SS i
Sl EC i RILH W HRIKIE T EC 7= A AE RN,
RHEAR As FER, DFFERIN, As D971 HSS BHMT
P miR-34a 35, F i HSS /v 519 % 2 BEAL B 1
(sirtuin type 1,SIRT1) fyZ&35/KF>" ) SIRTI it 5
NF-«kB [ RelA/p65 WAL EHAHEAE R IH T H L 2
WeA, 77 5t NF-kB BTG PR, ZEHTRAIE, 0SS M
755 miR-34a FRKF-_ LI, 5 E WSS T HSS 31
EC /Il & ARG FF 43T 1 (vascular cell adhesion mol-
ecule 1,VCAM-1) AR EIPHIVER I H FHEA
PURAEF SIRT1 335 , 300G T NF-xB {55 %,
BN RMAREIAE EC TR IE K P65 11 2.1t
PR, Hil% EC K& A RAE L, TR B AE As 1
FH . Demolli £ BF5E M1 , miR-30 8 13410 il ifi 45 A=
%% 2 (angiopoietin,, Ang-2) /-5y YI R J1 1 KLF-2 (1)
PURAEM . HATREM TR LHE 1SS &3 18 miR-
30-5P NG 355 KIE-2 fEf% I8 miR-30-5P Xt
SYYIN SRR, %5 miR-30-5P #F HUVEC G
ﬁlﬁlﬂ rﬁJﬁﬂ%'J Ang-2, ﬁﬂﬂﬁﬂ\ﬂ[{]@ﬂ:%? a ( tumor
necrosis factor-o, TNF- ) 175 5 18 4 i 21 JiE0 RS B 43+
E-BE#E 2 VCAM-1 4H Jifd [8] K5 Bt 73 7 1 (intercellular
cell adhesion molecule-1,ICAM-1) % A ZFRIEKF, &
FEFLRIGTE, SR, 0SS Hi% HUVEC SRR G5
HES AR HUVEC " miR-30-5P S5 51 268,
PRAF RAE M &

4 BIYIN A 8UEE miRs 5 ME Eig A4

VSMC 1) 5 B4 5 FE RSS2 5 S As 1Y S
PSR, UMUAR KA As B, VSMC 725 B B4 5 10 4
P A 10 2l Jok B 3 R AR A, sl As 19 &% JE it
e Bk S Bh kA d Ak i EC 2t e sh
MFEAY LowSS 40, 4l rh A BTN Y VSMC & 4=
HEFAANIERS WS VSMC HEA RIS EC R %
fi, 753 VSMC & RARIEEAR L FE As, Zhu 451
W & B, 12 dynes/cm® [ As -3 LSS /> T
miR-126-3P 7 EC H 7338, 1] VSMC 1143 5 Al
TR, SR, 0.5+4.0 dynes/cm” 0SS ¥ T miR-
126-3p f£ EC 73 W8, B0 AT 3 N-2 2 Sy of It
Vi SO A A B 1 32 44 (soluble N-ethylmaleimide-
sensitive fusion protein receptor, SNARE) , % #f 5¢
J& 8 H 3 ( vesicle-associated membrane protein,

VAMP3) Fl1Z& filAR AH 3¢ 25 11 23 ( synaptosomal-associ-

ated protein 23,SNAP23) M358 0SS #5515 EC
LIEFR M VSMC B350 R # (2 i As IR,
Zhou 2" % miR-126 7E LSS 5 S 1 VSMC 14515 1
F7E &% B, LSS Al miR-126 i & FARILEE 244 EC A
VSMC HH 3 5 4 Bl 4% 1T J5L ( proliferating cell nuclear
antigen, PCNA ) 8 [ )31k , ffi15 VSMC 4T G0/G1
W1, VSMC YA, e U SRS BF 5 R R,
LowSS Bl & LM EX & 5552 19 VSMC F1 EC ' miR-
133b 35, He Yt miR-133b B4, BB IR S &
£ H 1 ( polypyrimidine tract binding protein 1,
Ptbpl) N-myc F #1153 1 ( N-mye downstream
regulated 1,Ndrgl) A mRNA F1E 1 7K-F B & AL,
I H WFE AT VSMC 4 A, fE T W IR A %)
LowSS 55 VSMC 3 5 1F HI (1 iF 58 v & 38, LowSS
It BRI SR VSMC i miR-34a, T~ i A AL
Foxj2 (7 A /K fEdE VSMC 358, ik As %
R
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As BEHL )50 BA JRykb: | 200 A 1 sh ik e XL
Qb S T Ak A I A Bl S O D i X
W sIE R sh 1 KN 1 5 R L AR N S
Jk A8 KA AN TR, B BB g X3 3 8h 7= A 1Y)
YN 1 LAY I FZE 12 3 sl I T B ) 0SS AT LowSS
JE ., Brown 25PN HFSE B, 5 HSS B3 Bk IX A
H As BEHRAR JETE B AE 5% LowSS il 0SS it 3l i [X.
W, BFFEEPL, AE AT 0SS A LU R il EC H A £T 4k
i AR A PR 22 AR ) R ik I BOE A A K L B
(transforming growth factor-B, TGF-B) 518 I s 7
S LM EC KA R R, 388 0 £F 4 % 4 5 1
DURR, BN As BESRAIE RG>, BHEE A & B 4
T As BRI F B, Wong %5 R FH AL F R AR
B EC il RIE W E-E K, 5 ] ESTA-MSV &
45 ) 5 MK Hh A 1) % 32 55 U 7 P8 Y miR-
146a F1 miR-181b KA J7 As, 1%k miR-146a Fl
miR-181b YK TR AR AL 25 A EC R
FIRW BB R RS HORIL, bt EC ik, W F%
R E SR M 3519 Apo-E %2 Bt /N B 32 3h ik =
FMG 32 Sk G BEER TN ] As 1R

As G5 R XS SRy A 04 5 1240 0L T LRI AR
GG (R0 A e N LR A B R PSS L)
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BYUIN S i R Fk , S 58 ] (015 53 A
SrFHLEIN S EC #1405 A Th BERERS  RIE N, VSMC
WG FIAT A | As BEHUE AE, S As 1 & Ak & S it
B2, miRs /EN As KA R AR b i 31 B2 0 s (8 F
Z— RGN TP miRs X As (R R R EA
WSAEA, B 2t S5 FHLRA PLLS & R
P miRs SHUIN 7 As HP /R A AR FHALHD, B
T T AR As A0 R BRAS BML XTI EE As B &N
HERR TR ANAYY As B ERE X,
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