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[ ABSTRACT |

characteristic intermittent hypoxic environment induces dysregulation of miRNA in cells and circulation, which promotes

Obstructive sleep apnea (OSA) is an independent risk factor for several cardiovascular diseases, and its
cellular dysfunction and metabolic disorders, and participates in the formation of atherosclerosis (As).  This article re-
views the potential role of miRNA in the occurrence and progression of OSA-related As, which helps to understand the mo-

lecular pathways underlying the pathogenesis of OSA-related As and provides new insights for the development of miRNA

based therapies for OSA-related cardiovascular diseases.
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1 miRNA #0 As F2HX

miRNA 2 B A 9 b B A DR SF D AR 19 3E S B
/N RNA, KL R 20 ~25 DR, miRNA 7] F 3%
5 mRNA JFH B AES G IR 5 s e BE R R GA iR /T
PATE A5 5, VB RO 1 A8 28 40 Hp Ak 17 30 1
HF*' miRNA A LIS [ 22 mRNA, 1ii mRNA 5
A LUSE [ AN ] B miRNA . miRNA AU AE T 41
T LR E A7 A T 45 FRIE BRI, 76 40 1 434k
a5 ARERLE (P R EZEH . B miRNA N
TOY A BRI TR, 1] SRR A a A ue
BRI, H UL 2R ARG SN SR A T
AMADT AR H RTBFSE B 19— miRNA 5%
B, BB DU Y 2R B 40 i AT, i
1 52 - T AAAH VR P9 VR S 2 5 40 i
A AL B RE S v AR TR A e, K R R
(miRNA . mRNA F1 DNA) | # H 5 F1 iz 5 12 4 5] 42
AL, A 200 P A e S A Y R TR g, AT
P HLAN AL T RE . PRI, miRNA F1SM
A miRNA 7KV AYAS A AT LA S fas i R e 1k | ol ae
M P SRR 5% S IE M IR T R S
PERBREVER AL As J—FhEAT PR , H
S BT FR VD S LGS D R A | IR BT T RR | S RN
BB S SR A R T B PR A it A
S WLAR A ( vascular smooth muscle cell, VSMC) | F
W 210 BRI /MR As TR R R E RS 5 # Y
O IS A S R 2488 43 PN 12 0 JH B, PR Bz 400 3% £k R
T e - B0 /I A R 98 55 41 e 86 B, s A4 i O
B TR AN A I35 35 21 DY B, Bt )5 9 AR SR A% 0>, R
i, VSMC Y45 FaE 5 T8 i 2T 4 58, Bl As R Il
AR IS A RN AH I YE T 5 | A IR I B B b B SR
2410 miRNA FIAMBA miRNA 7K A8 £ A] 447 A=
YEEZSYE As R, A WA H RN
As BYIMASFEAS , & B miR-199a-3p F miR-15a-5p Vi
AR RE S 5 VSMC 5 B4R A6 B AR %5 R IR AR E
(oxidized low density lipoprotein , ox-LDL) , A1 5 3L
RAEM As TE . miR-155-5p F1 miR-143-3p 7]
eSS RIMPIMBR AR EZH XL, AT As
PR,

2 miRNA 7 OSA fH3% As HHI{ERA

AR FRAL I 7T B S A R A9 miRNA =5
F2ik, 0SA DUIEJERAG AR B FR A Befk R =R BLE S
B—RZYIERZEEAE, A 5 F HABE R, 58 0SA

At As BE M miRNA IR, KL miRNA
A HETE OSA HHE As Tt FE v & s EAE )
116 13238 % % RT-qPCR 43HF miRNA kil 45
) miR-148a-5p, miR-365a-3p., miR-378¢ F
miR-127-3p 7E OSA ,0SA-As Fl As 23k i, 12
R miRNA R ATRESE: OSA B KA As AU
T L AR S e R RS Bt bk P e
(maximum carotid intima-media thickness ,max-CIMT) F
Z FREARIE 2108 5l 4 4. 0E 5 380 ik o g e
JRJEL R ( carotid intima-media thickness, CIMT) B9 {5
Xt HR 2 max-CIMT 34 i 2H . OSA 83 max-CIMT 1E
B ZH N max-CIMT A4, 25 5% & 0 OSA 4 Y 1 ig
HH S e R X R L I 2 e = R A I ]
K, 1 H miR-664a-3p 5 0 87 55038 < 36 BRI
max-CIMT 2 1/ 5¢ , % B] miR-664a-3p 5 OSA
As RV, AWFFEEEEN 54T 60 i OSA f#
H IR AR miRNA SR AF 5T H X <38 BH ZE RN
Bz DI RE 5 R, 25 5 & B0 OSA AP b Ak 42 45 vh 78
121. 9 nm 247, il A SMIMACK A2 4 FP7E 155. 6 nm
ZiAT K OSA BBE 43 e rh BE It DT T e R o B M
DIfe FREWIAN AL, 25 R RIS B OSA B I
J¥ OSA ¥ 1Y miR-3b-33p KF 2 R A G it % &
S, EFE I BE R M4l miR-3b-33p /KW 8 T R,
HEFE OSA AN K2 B As BEHR; 39— 20 Ik
LT M TIHE T R OSA HaE P K2 4L, I 3R 43
YA P9 A S miR-3b-33p, 459 & B miR-3b-33p 14t
2H As FRBEW AR T AR E S, KB OSA A LUid ik
T miR-3b-33p 1% 35 0 I 5 A BH ZE L B A1 N
R hRE, S ECGEBHZER A As TR

REFSET S Fe i S50 1 TH B0
B B TR S OSA B4/ FE4EA 1 JAIH PR AR AL
WA IR IFFE OSA SZiE B LK miRNA, S&
Je 4 B AR miRNA F# bk 5A Sh P 4 Py sl Je 4 i,
WF5E miRNA DfRE Bk 0 A 4 T 7 R e M il 4
(R SE AR AL R IR miRNA 25 As JEK, A
58RI miR-497 .miR-1268a . miR-665 I miR-92b-3p
K BT, ATRES VSMC S 385 5 1 Y As Fipess
BB O e bR B A R M TH 350 1
BRI AR A O, P il S B A L R ) miRNA
ZEF I AHAA BT R U 5 B AR T miRNA )
2575 TCAN ] ) 1 A0 A e SR 5 5 | A A g 8
XML miRNA Fak i A i m ' BUA 1 iF
FER I miRNA ZH4k, BB 25 miRNA 25 0SA
B As AL (HIXEE miRNA PER K/, 75
B — I T
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3 miRNA £5 0SA tH% As BRI 8EHL I

miRNA 5K R I gERE RS
R T BE B A As (98 JK, Chen 2517 7E TH
2T B 3% OB i DK N B2 40 M9 ( human umbilical
vein endothelial cell, HUVEC) , & ¥ TH 4b ¥ S 4
T i U 9EE S AH 6 SRR 1 ( metastasis-associated
lung adenocarcinoma transcript 1, MALAT1) BH g Ft 5
MALAT Sl v BE58 P Bz 40 3 T, 1 366 PR S 5631k B
MALAT1 5 miR-142-3p #H E.AEH, 7l miR-142-3p
ALV MALATL s AR5 1 RS 19 TH 2 528 40 i 461 47,
FW miR-142-3p AI e EALHL MY H 5 S0 N
T16E., Shang 570 3@ i 4 A R 4R P 5258, IE B
miR-210 7£ OSA 5 519 1L 38 VRS o A& #8 4 HT, i 4
37 BAS A I PR f2 7% OSA AN I T miR-210
I a1 3, I H miR-210 /K- 5 0% 7
15ARE R B IEAR G, 278 miR-210 7 OSA Y%
FAE AR SCHEVE T, 3 — 20 ] miR-210 %% 45 H
OSA FEF I3 A 38 %) PR B2 440 e s 308 28 A ) g s
5 LRI R B EE oS A E A 2 BT
N R 2R AL miR-210 F iy, 2 T 400 ) K At A 2 2 Tl
FFEON B IR AT 53 A I R BE 5T & BN 2 1)
RERRAS Y OSA B35 I 2R R4 A1 WA & miR-630 1) 3=
IRFEAR, )RR ARSI Y miR-630 147510 21 P iz 2
REIEH M2 E o B A i b, 25 B0 T P J2 )
Al e fim 2R 8L T 2 378 B MR R B AT 97 OSA =, Bl
N I REAOPR &2 miR-630 Y 215tk & IE %, 3 IH
A S E— 7R T miR-630 7E N B2 41 b
416 NIEPRH S AR T B2 A OCHH F  AMP 3
PR A R A0 I 2 (R T s A Horp
B E2 AHC I T80 AMP 15 L 25 iR 5 05 o
PRI A OC R B, WG B AE As R B4R
FEAPT G AR i HL AT 22 ox-LDL 755 (14 P4 B2 41 il
P22 R, miR-630 | AT 25 i N Kz 1) fiE B
i, 0SA H & I 3K AMIAAR miR-630 35 MK 1T BE 5
As BAAHSG, W 0L, 575 235 1 miRNA 3 i 52
YHAARIGE 20 T 1 B AL S SR N R T RE i
i A&k As B4 R, WO H ATz K Em
BL
3.2 miRNA 5EREZHAE

i W 240 e A 5 25 UM B0 VAR 40 M, 2% 90 o B
) FEANM, OSA B34 i T IH ALV IREA 5 W
“F 1a( hypoxia induicible factor-lac, HIF-1a) i 3% Ft
i, HIF-Ta 7E/N BTN As 5 28 19 PN 12 40 Jf A%

3.1

ARSI E  HIF- 1o S350 {5 5 038 400 6 1) 27 4R Ty i I
FALBE IR AL A R TR MR A X T REAE F As 78
FRIRERZ O IOTE B, miRNA 23535 SR HIF-1a 7]
8 miR-210 #1F & miR-383 # ik, miR-210 A #f
il S A 2 Ak I 38 I 2R A 3 P S A 1, miR-383
PEiR ATP 7K S A F A I A A7 96 2R, T R & il
ANAE ATP €358 , HIF-1o A9 3805 38 1 miR-210 F &5 Al
miR-383 [ b IR] S 25 1 W5 41 i SR AETE i As PRFE
i Aranda 25 R BN H AR T R SR/
SIS S I I, 43 I E B4R 6 .12 .24 K2 48 h J iR
M5BT miRNA , & B miR-199a-5p Fifi 7 sk 0
() 38 32 7 T 9 i — 20 AR & B miR-199a-5p
(5P FH R i) v 40 6 AL 61 W9 AT As B
B AR R EEH
3.3 miRNA SR i§ERS

As AL 5L G GRS R 2R 5 1k, 4G
P L | LB S5 IR AT, OSA S i 4 28 P 43
WAHILHI 5 I B 15 B P 2R % UIAH G, Santamaria-Martos
ZEOR TSR MR R BT FT OSA fE3E 5.0 i P
FHIEHY miRNA k3%, % B miR-107 Fl miR-143 FF
5 B MRS EOH E , miR-107 50 17] 5 1ML F 2
IEARXE, miR-143 5 OSA f8 3 1% 5] bk W45 BRI (8]
Weds 5 56, W OSA BB & ) B 20 1M 3 i 47
mRNA I3, 905 % 5% T TH A0S U5 40 it v 22 3 1
miRNA 53k, 25 5L & 9 TH 7] 5 2 %% miR-182-5p
Fl miR-30c¢-2-3p, 1M miR-182-5p 1 miR-30¢-2-3p A
VR ET A R B AN M D B R RS, O ER 5 3R K
¥, miRNA 7£ OSA 51 A gom b e %5
FEEAEM L, K E] OSA 3 miR-126 335 T JHn]
e 5 88 RN 1Y & R R I SRR O, T K R
miR-181a A ARG 1 B IR E I F o 5 IR S 2
HEHT, 0SA HE miR-181a 1Y R IKFEME, ELAFIE & B
miR-181a | 15 P I 7 (551G S AR B 56>,

4 miRNA N A FIEREE D

miRNA J&—FhAER AME AL Dbn S8, 76 13K
HRE Rk, A EL AT REJE T As I R SC R BE
B H B, AT 5T 2B, miR-664a-3p 75 OSA H3# %
FEA R U, H 92 AE CIMT 4 i s vh 0 iy
FZDIRERE AT ) OSA R34 I 3 U5 P A1 W A& miR-630
2R AR miR-210 7K -5 1l 85 451G 3 /< 4
B IEA G, A aT B As BRSSP, DIk
miRNA ZEE AT 5 OSA 5 AR ELA 2,
XL miRNA A AT AR A 5 1 12 W R 2 28 b
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EWY, KL, miRNA A] 58 H F W5 I A [A] 9 A= BECER
A AV ERRASR Ab RN R S g Y R AT R O T
B BRMY RNz N 2 R TR AR
miRNA T B8 A% Ry AH OC B2 0 1 100 A9 S 5, fiff e
miRNA #8285 | A A miRNA #4004 v] GE 2 42 41t
—FAE IR T IE R M As I RIE, Liang
29I (KA HUVEC, R PB4 5 519 miR-19b
N R AR R T B2 ek kA Y Bz 4 g
IR AN AE A= B, T As AOERE, 554k, [ 58
Jo T AT A AN AR T BE S — PR IT As A 2L

D5, M1 2 W20 i 1 M2 55058 5 2 RRUIG JBE f
TRANM, R RE R ) B AN, AR LS A
miR-21-5p [1417] 78 55 20 R U 40 6 4% 308 o0 #00 f) A%
7 KLF6 F4H /M5 50857 2 H i 2 15 5 i
P w5 20 i 1) M2 BB AL, 980/ 5 I 240 i 32 1
As BEHE RO X S oY 45 R R B £E AR IR IE
WAEYDIREMAE T, A4 miRNA 43 F/KF-rl fg
HB ) K A e e, XWHGIT As HAT BB RN
(FR1ME2),

R 1. EiFF3H OSA 3% As B miRNA
Table 1. miRNA for OSA-related As in basic research

miRNA SEE AN FIXEL AR YEFIZ

miR-142-3p  HUVEC A HMGBI PN R 2 M g T

miR-210 /IN BRI 4 LW R(ADP-EORE) WK fi il PRz DI RE R | LI L R SE
miR-383 /IN B 4 T 2,4-TUREREG A R EL 40 L A58

miR-497 Nt kT 1 L4 B ¥ CKI VSMC 54 451

miR-1268a  AJizh ik L4 W CKI VSMC 54 451

miR-665 NIty kT 18 L 40 ¥ Kl VSMC 5 #4518

miR-92b-3p  AMigh kP L4 i wTOR fF5:E 8 VSMC 53 H44i

niR60 T T ety

miR-199a-5p /N ELE W40 it T ABCAI . I 24 L i e 7 g 2>
miR-19b HUVEC i AR RE T B2 U/ P Bz 230 B A R I A A

T — R B AR KA, HMGBI : RE B R RAE H 1 mTOR : 7 WA ML H 5 CKI: J8 1 6 /200 M0 J 03 2 19 48 50 0 380 10 4057 5 ABCAL

ATP 254 & sk AL,

£ 2. IGKRMFH OSA 1% As A miRNA
Table 2. miRNA for OSA-related As in clinical studies

miRNA FIREO IR L
miR-148a-5p i As RIATE AR
miR-365a-3p i As BT ARE
miR-378¢ i As BEIIUE R
miR-127-3p B As BIIERL
. As JB B VT IR 451K AR 4
miR-6640-3) E ﬁ;;;}? T 45 1K AR 4L
miR-3b-33p T AsTEARR ITIRE T
miR-210 9 W R D e G
miR-630 T VAR 2 M A5 40
miR-107 FE WENE TS
miR-143 A RIERE W T
miR-182-5p T Ji 5 BT
miR-30c¢-2-3p  Fi# i 5 BT
miR-126 T kT
miR-181a TR PEIREEIRE SR A R G

25 Lk, OSA B ZFi B R 330 miRNA %
IKSEH X8 miRNA 3 5 81 #05E A S 5 e 7E
As BEYUIR GG kSRR 240 B R AR, TR As
TE R E R A, FFH miRNA A F A [R50 5 9
A RE A R AR S 2% B R I 24 B RE AT, miRNA
TRIT A ISR LG As MRS - RCA AT RE (02 B Rl
X miRNA BF5E HOE KL —F XA FrBe e i 17
PRI, He AN A RS R B[R] R BA T M Y miRNA ik
VI, T B ) 2 AR RIS o i 6 | 1 T B e AR S A
TR AR EPE B EE B 55 254K 3 ) 2 M2 ks 2
PR, B2 BEE IR B AIR R miRNA bR 15
BT HIEARE, N As BITFAF 2 WA pE it
TR,
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