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[ Abstract ]
can seriously threaten the life and health of patients. Long non—coding RNA (LncRNA) is a kind of RNA that can not encode

Aortic dissection (AD) is an acute and fatal cardiovascular disease with high morbidity and mortality, which

proteins. It can be widely involved in gene expression and is closely related to the pathogenesis of AD. This study reviews the
pathogenesis of AD, the differential expression of LncRNA in AD patients and the role of LncRNA in the pathogenesis of AD, and
find that LncRNA is mainly involved in the occurrence and development of AD by regulating the synthesis and degradation of

extracellular matrix (ECM) , phenotypic transformation of vascular smooth muscle cells (VSMCs) and promoting VSMCs apoptosis

and vascular inflammation, which provides new ideas for finding possible markers and therapeutic targets of AD.
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VAT H AR ILE ek o o KHEEHmASRNA ( long non-coding
RNA, LncRNA) Z— MBS MncRNA, Hai i I 15 e
HESL DN R IR B I BRI S 5 ADI &R . R DY,
Ub, ADZE R H FR BB Lnc RNA W] BE H AR Wrbn 25
TRITHE S . ARTFR B ALRRADI A RHLE] . ADEE ERFRA
LncRNA X LncRNATEAD & MAILEI H A VERT . LI F4RADAY
TR SR R s R R
1 ADHIERHLE

HATHIFE AN, BEADKAE KRR R AT K30 Rt il
FREMAM R, Ko s R FEO R,
PRI 9 AE AT S M 45 4 AR ARG, 3 32 Sl ORE &35 4 ik 5%
BEIR, WL AE IFBNIZEAE 1) | Ehlers—Danlos£E &1
COL3A1%7E 7 | Loeys—DietzZE & iF HTGFBR1F TGFBR2%E
AR U G, TR AR LA PR RS B R IEAD,
A= R R W ADRY SE S AL (A4 32 30 bk oy OB 1 R 5E
FBATPERCAS ) 00, T X S A 5 I SN | AN AN R
(extracellular matrix, ECM ) Ff# . 10 LA (vascular
smooth muscle cells, VSMCs ) JT-FIFEEEAG X0,
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2 LncRNAHE#

LncRNA MK B BT 200 MZ TR, R ARG 6% 8 11
i, ALz S SRR S . RSB . R
FIRN AR P K R A BHR a5 45 L ZERNA RS 1T
T SEVEFITT . DNA B2 A X Jam 1 53 FFY KL Ak g 03 -3 22
T IRF R T B 58 2 A P E Lne RNA W20 L HAT,
LincRN ARG 5430 85 FH g 3 B 1947 B 56 R RS H LT
HE () M TEATRREIERE R L (2) [T
AR AN & F X (3) S TR g R A
FERZ A (CWFRMEERIncRNA ) 5 (4) {3 F48 R gt L H
FIBESRT-IX 08k (5) LT[R PEAL I R 3 81 BT A LA I
LocRNAW ZEAE YR LB BB . AR A0 s i Hh sl s 55
ik, HAEFER IR AR R R G E A .

LncRNA R VEH -5 H AN P e A & VIR G, e 7
AMAAZ A Lnc RNART I Qe LS 08 | 5 SR (B
TRWRE I RIA 1 HAE s RN AT R, i
THRTmRNANN T mRNAIBTHE 5 (L 7E 40 R 114
LncRNATT LJH R E (5% 55 7 i e e, eshg
] IR Ry T 2 e S PR H O B 58 70 miRNA - 2 1 miRN A
FasE IR I S BARE S 7 o b, AR R,
LncRNAR] 5 0¢ 5 B T4 G, 1 1705 A 25 10 3 7 360 335 R 760
PR L AR BE R I R Lnc RN A 9524 D RERF S FH 1R
A, LncRNAT] A W T ADSE 500 1Y S W ANAY T .
3 ADEEHEZERRIXLncRNA

UEAF B N2 DR A 3R 1 e 3 R s ) A R 2
AR, LncRNAT M ADBIRTFE B . LIZE ) F R
FIE AT TADERFE (n=6) FIAREEVTEL A0 35 3 Bk P 1
IERRE (n=6) EHNKHLLncRNAFIEIG 2 7RIk

W, SR, ADFEAAAET6SR 2 RE IR LncRNA, Hi |
JHLncRNA 289Ff . FiHLncRNA 476Ff, SUN%Z: "2 5% il
I FH AR T ADBRE L RNAK AT, 48R R, HIF
W ENKA LA, ADEEE KA LU AT 2694022 3R ik
LncRNA, HA FJHLncRNA 1594, FiHLncRNA 1104,
4 LncRNATEADX f&#HLH R R91E R

AR ERA, — 2 55 RIE M LncRNABIE T S
5T ADIIR A BRI AR, INWANGES: 2V BF5E &, LncRNA
OIPS—AST R DL i V3 28 W B miR—143-3p, #Eif i miR-
143-3pfE KL R ik, AIMINE T E3k i, )2 sk
454, RENSE 22V RF58 R0, LncRNA H19 ] 38 i ¥ 45 %
MmiR-193b-3piMiH 5 VSMCsHIBSTY . TR MFE T,
MZ5ADR KL . HETBFR RV, VSMCsH AT fFR A
k. ECMAY RS (b R 45 48 58 15 AD ) S Ll o6 2
LncRNAZEAD &AL AIVERT 2 > k1,
4.1 LncRNATA¥EECMAY A BRI ECMJEH IR .
RGP . RO FERA . BANERERASH
B —Fl s B S AR R AR I 4, JLRB RS IR 1T Z R A ML D) RE
MY FF A ZS Gk R 2 A A A T R AT Ay
WREH, MEEIUAE R ER AT ELEE Y, EReE
FH ARG ( matrix metalloproteinases, MMP ) JE— AR Zn™ |
Ca™ (1 J5e I AR 1A R b 2 B, 0 4 2 i 41 2L o)
5] (tissue inhibitor of matrix metalloproteinases, TIMP) &H
BT MM P ELA SR B PSRRI 5] 0 0 AR B E TR, MMP
FTIMPRY P AR F A F Ik D ECMAY & W5 23 it i T30 25
WAl HFERAE . SR EEIEIL . mILESERER T, MMPY
TIMPIE] ) ShZ VAT E 2R, (F25 51 A R [k
e SIS 5| I A U 11 =90 | K= R (A 1

R LncRNATEADKHRHLE] P 1R
Table 1 Role of LncRNA in the pathogenesis of AD

LncRNAZKHY FIENH EUYS FHIC T RE YEHIBLHI E= PG
ENSG00000269936 L MAP2K6 R T2 1 WA p38 MAPKAF i #% [20]
Lne—C20rf63-4-1 T STAT3 TR ECMAY R p38 MAPK{F5ii [24]
LncRNA-1421 T ACTA2/FBLNS/TIMP3 - ST ACTA2/FBLNS/TIMP33E A [25]
LncRNA H19 L9 miR-193-3p {RHEVSMCs F LAY, LncRNA H19/miR-193-3p# [26]
LncRNA-SENCR T miR-206 AEFFVSMCsIN 4 M LncRNA SENCR/miR-206/myocardin’ [27]
LncRNA-HIF1A-AS2 e miR-33b fEIEVSMCs T AL TneRNA-HIF1A-AS2/miR-33b/HMGA24 [ 28]
LncRNA-PVTI S miR-27b-3p fEHEVSMCsF A4k PVT1/miR-27b-3ph [29]
IncRNA-linc01278 T miR-500b-5p HEFVSMCs it =AY 1inc01278/miR-500b—5p/ACTG 24 [30]
LncRNA-RP11-4651.10.10 i - fEHEVSMCs £ A4 1k ENF- k Bill % [31]
NORAD AR LIN28B {EHEVSMCs R4 NORAD/LIN28B/TGF- B % [32]
LncRNA-LUCATI iR miR-199a-5p PEHEVSMCsIH T LUCAT1/miR-199a-5p/MYRF4i [33]
CDKN2B-AS1 i miR-320d FEHEVSMCsH T CDKN2B-AS1/miR-320d/STAT3% [34]
LncRNA-PTENP1 k-3 miR-21 FEHEVSMCsTR T T Akef55 6 e it [35]
LncRNA-XIST k-3 miR-17 PEFEVSMCsIRT RNA XIST/miR-17/PTEN [36]
LncRNA-OIP5-AS1 A miR-143-3p FEFEINAE JAE IL-6. TL-1 FL-17ARY I ik [37]
LncRNA-INKILN 1 MKL1 P A S INKILN/MKL1/USP10% [38]

#: LncRNA=KEEIESMATRNA, MAP2K6=22 24 G A0 2R LB G, TIMP3=3L 5 48 2 M3 4128 il 71,
WA, NF-« B=KZAT « B, TGF-B =L/ EKHT B ; —Fon AN

ECM=4liJft /ML, VSMCs=1fiL
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FADE R WISEIES:, LncRNAT LUE T FEESECMAY & R

AR TS 5ADM &AL R R .

4.1.1 ENSG00000269936 A #F5% & 1 M /MRNA
( microRNAs, miRNA ) FILncRNAZE ST 1Y 504 IR PERNA
( competing endogenous RNA, ceRNA ) MZEFRZEADRY A RAL

i, 2R LM, EADALIhFRIE LIHENSG00000269936 7]

e 2K 8 745 L 408 30 B 1A 4 i 35 PR 22 4 0 Ak 2R K i 6
( mitogen—activated protein kinase kinase 6, MAP2K6 ) , #ifij

fEHFECMIESE > . MAP2K6J&p38 MAPK{E 51 i i 1 5%

F5EFRW], p38 MAPK(H il B2 145 Bk R 11 /v S MMP-2

A RO MM P27 3k i LR

4.12 Lnc—=C2orf63-4-1 Lnc—C20rf63-4-11.%: 5 T ADHI &

o FREI, FEIEH E3k4IZh, Lne-C2orf63-4-13H

I3 07 4 ST AT BE R 2 38 17 B AR M A8 5K 28 TN K-, 1k T i

Lp38 MAPKA 538 15 FARIMMP-240 6, Mt B IE AD A %

s MLne—-C2orf63-4-1 I HE & A a2 il i3 Kok &
%S MECMFEfE, HMIEHEADI %A ) . ACTA2 A 4l

FEHPCE UL 1, MACTA2ZEA SADIE A ) 14,

FBLNSHE R Al 4 ABECMAE 1, FBLNSHE R e [ i 12 1 i) 2

SR 2 g £EL 2 T (/N R B B P T A T L ek,

TIMP33L K ] 4RATIMP3, SEECMPEM -+ .

4.1.3 LncRNA-1421 SUN%: /I %, LncRNA-1421

HFBLN5., TIMP3 ., ACTA2% ik /K276, i

LncRNA-14217] GEif 1 & [ 8 1T FBLNS . TIMP3. ACTA23EA

FERMIAEADH L HEVE

IR R, IncRNAZEECMAY & R B P 45 T

WEEEH, Mz 5ADM AL .

4.2 LncRNAJH#EVSMCsFR AL Bk i VSMCsid # Ak

TR, WA MT R Ty, B s R R R ke

SERR RS A RIRE ST, W o — I AL & (alpha

smooth muscle actin, o -SMA ) FIEHENL22 o ( smooth

muscle 22 alpha, SM22 « ), HrhSM22 o R VSMCsibrE

P o ~SMATTESVSMCs iz s Flc 4 ) 5 SM22 «

AR VSMCsI s fiT A%, LG A ) T VSMCs R B4 .

FEJRAE | 1o I AN Bl bk ok B AL AR BCT , VSMCs B3 5

MIEARE S B, , WIS =4 EE ECM, HBEFH AL

VSMCs 7', VSMCsMh “WZi T A5y “HmaRm” 5, ]

SR MA IR Thfe %, PUBRYE . 5K SRR G. AR

UESZ, LncRNAEEVSMCs R4k | 15 | FRES 5AD

skt L

42.1 LncRNA H19 LncRNA HI192—Fh7e EH i 3= 5h ik

AR R IEAYLncRNA, miR-193-3pf2:LncRNA HIORYEE

WEsN R F- o miR=193-3p AT L5548 2 #0 SRR 5605 540 AR

AR TR I 20 M SR AR R L B,

LncRNA HI97EADH A B, il 2 B miR-193b-3p

M T AR Y o ~SMAFISM22 o FUFETE . A EIHSLsh%

B, UiERLncRNA H19M9AD/N R 23 Ik 0050 s, 3]

LncRNA H19/2 VSMCs e U A% A0 i 85 2985 X G Y7 AD Y 43

THLE

422 TncRNA-SENCR OALEZE—FEVSMCsH L F,
Hogh Fe 5K AT B O o ~SMAFISM22 o ZESMC A3k i P 114 3
ik, SONGZ "B & B, SidBEFshIkALUH, AD4I4
T LncRNA-SENCRZF A KT FEA%; HAWE B 2o b s
SRR, LncRNA-SENCRIE i3 1 43 % Bl miR-2061fi BH 1 miR -
2064 LR L RIS

2.23 LncRNA-HIFIA-AS2 LncRNA-HIF1A-AS2/ZHIF-1
W R SR SEAS , TF5E 3R, AT LU 4 1 VS M Cs 3 58 A
HIVSMCsIB T 2 5 3hIkoB RERE ALY % 8 ) . ZHANG S 2
W, SIEWH44UHIL, ADAZIHFLncRNA-HIFIA-AS2
Fik L, [FIREVSMCs s R bR R P I B EAIG;  miiiEk
LncRNA-HIF1A-AS2IUH BUAH S 455, FRWILncRNA-HIF1A-
AS2 W] HEFEAD R AL Ab S B SC S #E /E . LncRNA-
HIF1A-AS24F K ce RN A RT3 32 4458 HM G A 24 R 38 15 17 42 ik
VSMCsZeMIFEAL, HTRERC T ADIRYT AYTEAEHE AT

42.4 LncRNA-PVT1 LncRNA-PVT1HIA ML 45 B 9%
HRT LS P B AR I R RS I L . LA B g R
LncRNA-PVTILEADH ] DU i VSMCs i R B4k, &I
miR-27b-3pJEPVTIHIZE S0, ADZLUR FE A LncRNA-
PVT 18 3 # M miR—-27b-3pifi Ak o ~SMAFISM22 o ik, if
M VSMCs R HIFEAE,

4.2.5 LncRNA-linc01278 BEAMFFE A, LncRNA-
linc01278 514 £ (9 A4 FRANT I L B 06, dnX14 " 45
H, LncRNA-linc012783# i miR-134-5p/KDM2 Al i 38 4% 1.
ARG BENE ; WANGE: O B BB, LncRNA-linc012787E
ADRHR T R FEAEN, Hold B R m e mE R
2 HHIE S LneRNA-1inc01278/miR-500b—5p/ACTG 24 & 5
ADFAI A FEIL R Bl . fEADZHZUH, LncRNA-linc01278 .
ACTG2 K VSMCsRRUFAL 73 FHREY) o ~SMAFISM22 o ik T
P, miR-5b-22pFik i, ZAF5EHE/R T LncRNA-linc01278
PAFEVSM CsFR R AL Y AT REAIL ) Ay 30 4o Vi 2 W Bff miR—500b—
SpITIEFEACTG2, FEMFEHIVSMCsR AL TP 10,
4.2.6 LncRNA-RP11-465L10.10 ENiF AZE205 YL (o)
LncRNA-RP11-4651.10. 1042 —Fh KR LIncRNA, Hi%EsE
A MMPOSERE SME T FiiF. A UEIHER, NF- « Bl FEIHE
R HEVSMCsZe LA ) L LINS PURFSE R, LnecRNA-
RP11-4651.10.107EADZLZUh & m 3Rk, Hi@INF- k B
TH AR I VSMCs R AL , FF NI VSMCs 345 FiE A% s i
NF- «k B 51 BB 77 AT {# LncRNA—RP11-4651.10.10175 S
VSMCs R AL LI 521, W LnecRNA-RP11-4651.10.101]
X AD EAT WEAE TR T (B

4.2.7 NORAD NORADE—FI7EDNASZ )5 #4405 (1)
LncRNA. HETHIZFEY, NORADEEZ 5DNABMULEE M
U RPN AR E M, ELTE 2R h R B A A
HWEGE A, NORADIEADH LR FRILH B TS, Mm%
NORADW A] # il VSMCs [ R B s Wb o8 ife— 2 K 9K,
NORADIH 1 ZEAELIN28BI 57k A K H 1 B ( transforming
growth factor B, TGF-B ) mRNAZS S, MIIEHTGF-B 1/
Fik, P VSMCsH A FURERERE, R HEVSMCsRAE
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b, JEEEADRY KA 2. HI, NORADTIAEME K VSMCsF Al
FEALFIADIARY T IO HE A
4.3 LncRNAfEHEVSMCsIT: WFFEEB, VSMCsAU74E
ECM, #Z 5MMPHITIMPRIBCARZ » o NIk, VSMCs
A A 15 3 Bl DK ORE 40 i A1 45 i 25 40 i s sk e, R T S E
ECMiBAk, M55 A BERPE, FEIEADRIE R 7 .
4.3.1 LncRNA-LUCAT1 REAWFSEIESE, KB AYLncRNA-
LUCAT1HA {2 #E VSMCs 37 RN H VSMCs - B9VE T, i
BN JH 1 T T T DI B D . XTA%E P g
R, SR RE AL, ADEHE EEIPKHLS P LncRNA-
LUCAT1#35 B3, M _EJMLncRNA-LUCAT1 A 3 i 48 i)
miR-199a-5p_EiHmiR-199a-Spil AR SRR NG I8 35 51
Fik, MMEIEVSMCsHFT .
4.3.2 CDKN2B-AS1 ZHAOZ “*'F5 k¥, ADLI4
CDKN2B-AS1F IR/ B i i3 T IR H F 3k L B S AT
FIBIHISCIRAESS, CDKN2B-AS it B n A3 it VSMCsPH 7=
FFAMEHIVSMCsH58 , THITERCDKN2B-ASTIRCRAH I ; 1%
A8 I ADH CDKN2B-AST A ce RNA 28R R AR, 255 %
Fil, CDKN2B-AS1}miR-320dAY4>T54%, Hal i 3 HmiR-
320dIMIE 45 STAT3 K 35, {2 VSMCsI T,
4.3.3 LncRNA-PTENP1 LncRNA-PTENP1JE 15 44
PR I W 92 R i A 5K ) 2R I RIE 4 ( phosphatase and tensin
homolog, PTEN) (AL, PTENPUHIPTENEA A A: 1354
SF B YL EY, PTENPLA LME HmiR-21194 T
A S miR-2145G, JFMEEPTENSR L, M FifAkE S
BES R 40 E 0 DU ZE IR R IR R Rk, (R ik
VSMCsIE T I VSMCsI45E , HEMEEADRIERR ) .
4.3.4 LncRNA-XIST LncRNA-XISTW I H S5LncRNA-
PTENP1ZE I IEEAVER] . LncRNA-XISTYE R YL (/KX q13.21
BESETEY), AT XYM IETE P O X, AT RS R X YL £ A
FSEIEH 9% . ZHANGS: PO BFFEIESE, ADMEF T8l bkaE
PR LncRNA-XISTER AW A5, HS5ADBEHUEA K
W65 S S ESE, Lne RNA=XISTIE 3 #miR—17 K% HL R it
PTENZERH M JAFEADIERE , M PR LncRNA-XISTH A (1 ADK
BRI B B, X O ADERE T — i a YT .

25 I, WIBILncRNA S VSMCSIET I FR, NF4RATFTH0
ADIZIBT RS s AR AL T BB
4.4 LncRNAfEHEMAE RAE  VSMCsIT-MECMAEIR H 11k
RAE SIS 0 L WETE R, ADERE EEh ke A K%
PEAMMIZE, AEWEANM . TR AR, HLRES R B R AE
KN, MR MMPRY =4, fEdEVSMCsAIJE T X ECM AR
fige 00 TR R A — AR SRR, S
HRAE RN BRI, S 5ADM AR
44.1 LncRNA H19 LncRNA HIOAAL 0] IR HEVSMCs 72
ek, I EA TS SOREYER, #35 LIALncRNA H19
AE I 18 7R [ L e t—7 a Xk VSMCs T I 41 i v T — 6% S5 i 40 1
L PRHEMAEfE R FIL-6 . FRAZANAR R Tb AR 11 DRI G20 it
fyI, BEMIEHEADIERE T .
442 LncRNA-OIP5-AS1 DINGZ "/ B4 & ¥, LncRNA-

OIP5-AST A {E N ceRNA 5miR-143-3pZE &, MTAE#EA 350
kA AT AE AR IL-6 . TL—1 P FAIL-17ARY I BE 40 b,
R AD A7 -

4.4.3 HAh BEEMITIIEE, RUNXTA LT MMPY
ik, PEMIBGSRADR JAE N T . SUNSE 0 kg T
— M ceRNAMEZ , BILGCOMIRER £ A, LncRNA
( ENSG00000248508 . ENSG00000226530FIEG00000259719 )
Al e S SN R AE s A oG, H DI EARRUNX D o] §E 2
SRIEMPALE, IsADR KA. ik, R34 H A LncRNA
A RESE VAR ADAR A AR T HE 8 o MKL AR 12 1048 A A
B FE B SRR, 2 RALUSP1OR MHIMKL17Z &
TLHVE R A% . ZHANGE: P8 P58 R BT —Fh i £
RLncRNA, I BT —Ff LUFT & 5009 8 5 5 MK L1
et DS AR RAEHR R SR A, RIESIES
LncRNA-INKILNZ ik, Hoifiik £z RAGREUSP 1O HIMKL1EZ
RIECIBHARR, WIMKLZE S0, SEmfeaEfe 2 3k A
e, A FADSE M PR R A . ZIFFR R A B i
TRIT RIS AL T 0 LA

5 INEERE

Lnc RNASRAI BN Ry 2 3 L S =, AN EA R
2IfE, HEEEIHEA, BRI LGE sl | it
FG SRS AT 1 36 R 223k . Lne RNAE T = ECM T A 1
FEAR . VSMCsFRIUFL AL AR JEVSMCsI TS | M4 SAE 1M 2
SADRY KA K Je . 0 B i i A ST Lne RN AAH 56 52 56 5f figk e
ADIYIG IR A G i 28k 55—, ADJEAMNHE FEIERE
TERMSER, FahbiomZs 2l , Mgt E 2SN, B
HIXT Lne RNAFIRIFGE 5L FE s Dk A8 0 3y, amad S5 {ahR &
BIKAH L e 25 R K5 LneRNA, R A BFSEIR R ML P
LncRNASADZMHSEHR. %, HHiE TFLncRNAFADH
BRI VR 3 B AE P /ELneRNAXTVSMCsHYSE IR, Bl % 25
JKHCAB A RS, P B2 AR L ST 24 24 A A v 2 1 F
Fo =, FBALncRNAHIER T 4IMISER, %A #r gh
PRERIHEATIOUE , PRSI ERTHE . 550U, miRNAZIEE
LncRNAFJE A 5L A S ZEAfR 42, v 3 g ik DRl #5906 15 AD
BRI, SR Lo RNABFFE IR 8 K 1l 3¢ 2l 4L b 5
miRNAFEFIRWHFE > F o 2T LR, LocRNAYENAD
YRR ISR B, E AR R & BT AT IR Y
HRLYIRT TR .

ZE LT, LocRNASADI R LR BHVIME, KEH
X LncRNARY TG BR, (HREE TR A, HEEWE I
ATXFAD AN T RE R R Vi 7 I 465 (G P, T RE A R T
LncRNAAYADAE Y15 0 FA DB U5 7 HE it S L L

HE Rk FRFHFLFAMEEZRT . THRES
M, KBR/FADKE . B3, BEHL; m-F. ARG TL
FWRBIER AT BARSLEER AT, B,

AXRANH R,
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[ Abstract] Diabetic kidney disease (DKD) is a serious complication of diabetes mellitus. Cardiovascular events and
end-stage renal disease (ESRD) are the main causes of death in DKD patients. In the past 20 years, although hypoglycemic, lipid—
lowering and blocking renin—angiotensin—aldosterone system (RAAS) treatment can reduce proteinuria and inhibit renal fibrosis
in DKD patients, the improvement of renal and cardiovascular outcomes is limited. Studies have shown that excessive activation of
mineralocorticoid receptor (MR) can trigger inflammation and renal fibrosis, leading to the progression of DKD. Non—nalidone is a
new type of non—steroidal mineralocorticoid receptor antagonist (MRA) , which can benefit both heart and kidney in DKD patients.

This study mainly reviews the mechanism of MRA in the treatment of DKD and the efficacy and safety of non—nalidone in the

treatment of DKD, in order to provide evidence support for the treatment of DKD with non-nalidone.

[ Key words ]  Diabetic nephropathies; Mineralocorticoid receptor antagonists; Finerenone; Review
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