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[Abstract] In recent years, more and more studies have shown that long non-coding RNA (IncRNA)
plays a vital role in the occurrence and development of cirrhosis. It can affect the occurrence and development

of cirrhosis by regulating the expression ofcirrhosis-related genes,activation hepatic stellate cells and inflam-

matory response. This article reviewed the research progress of IncRNA in the occurrence and development of

cirrhosis.

[Key words] Liver cirrhosis; Hepatic fibrosis;

JF 15 £ J2 22 i i 1 o % e 21 B B 2R B B
— T AR B, et A LA 100 5 ARRET
FERE AL I A . H A, AL H AT 2 4 BR R WL Y gt
TR Z — B AN S k™ E ) DA &5 i
L. KR E ST E B K 4E R g % RNA (ln-
cRNA) S T FFRE AL 0 & A LR Y, BTk, A 3
B IncRNA 5 FF4 1L i T 53 3F R AE — 2538
1 IncRNA HIThEE S 45 =

IncRNA 2 8 #iff 7 4 K & K F 200 nt (8 K F
100 kb) H.JC % 1% £ 11 5t 2 e 19 4% 11 2 1) 7 RNA 4
F o REMGEHETEZE YA HE R R, AR
A 3 DR 2 PR T B 5 g R S DR A AN [ AT
M IE SR e SCHE PR R Te) 3 PR S R R A
PRI ] PR3 9 7~ 2 L IneRNA 9 3 BB MR 48 L
20 B RE LA BT R A 0 e A0 A% L IneRNA
TE 28 W 38t A% 1A 3% 7K 7 R 48 56 PR 36 3k L T 76 20 Y I
F L IneRNA D78 5 55 i LRI 36 AT 8 5 RE I 3k,
AR IncRNA i 2 FhpL ] )8 32 5 K1 S 5 41
Ry B (AN = A = I B> A e o 7/ B U

IncRNA H19; IncRNA MEG3; Pathogenesis
FIREAL S AL IR I K K B,
IncRNA W JR#EALH B2 A LT 3 A~ J7if: (1) In-
cRNA £ 3% 4P N I RNA (ceRNA) 8 45 miRNA
35 (2)IncRNA 5E A BAH EAEH; (3)IncRNA 5
DNA (4 H1 B A

2 IncRNA S5BFREL

2.1 IncRNA H19 IncRNA H19 2% 1 4 8k % W
B IncRNA, I~ 2 35 19 H19 38 T 20 21 19 21 4
A6 R IIE 2T 44k 32 B 5% B 40 Ah 35 R (ECMD 1T
TR 22 Tl JHF 10 92 95 3 () 1 9 BB Aty . 3% b 19 T B2 O
Y (HSCO) 7= 4 K& A ECM, J2 BT 2F 4 1k i 3 20K
HHES . IncRNA H19 J& HSC i 1k 1) 5 2235 15 K
F. YANG 297 % 3, DNMT1 £ 6 5200k 40 e 7% 1k
M 4L 1 9 LncRNA H19/ERK 15 5 38 % ok 52
BFerdifb ke . 21 AL RS HSC F Kk BUIT 25 4 1k 41 41
i IneRNA H19 £ 3k K B, i DNMT1 3 35
IncRNA H19 J& 3 7 19 2 4b 35 fm. &l ik DNMT1
Al A4 3% Ak HSC i IncRNA H19 By #ik., XIAO
AT L I, IneRNA H19 i 5 3 45 SIPR2/SphK2 #il

» BEEWE.ZBEA T R G4 R AT 5T 5 4 L wiE - Wi H (2018FH001-076, 2018FH001-080) 5 2 B 45 0 & JT Rl 2 WF 5% 3 4 Wi H
(2023]0926) s M A B E TR 2= W 5T 5 4 W H (2023Y1003) 5 KE R 2 N BI B EF 2o E 05 0 B (B 2 T B (2022]GYX08-01,

2022JGYX08-02) ,
2 @& £ ,E-mail:zheng_sheng523@163. com.,



WAREZT A 2023 4 12 A% 39 %% 24 1 ] Mod Med Health,December 2023, Vol. 39, No. 24 o 4249 -

let-7/HMGAZ2 Hfr, DT AR 3 0 3 I3 BRI 4 4 4k &
AR, IneRNA H19 ZKF- 78 4 P 81 (BA) JLEE I
HAp W ETE. SFAgEfemtRREEML, 75—
Tt 38 N B3 B B A e AR R PR B Ak I A 5%
(PSC) /Ji A PEIB 1 PE IR A8 & (PBC) I A A4S 19 BF 5%
FEU L A A0 A SR UR B AR IR IncRNA H19 38 i £ i
HSC 704k A& £ 76 AR T U B 1 BT 2F 4 4k i a0 J op
FECHEE DY . I IncRNA H19 7K F 5/ BUR A
AT U B I £ 4 Ak B ™ R R AR OG5S 4,
WANG %55 & B, Sox9 7EAFEFdifb & it i b B 3% 1
PAl, Sox9 i i L4 A FR 8 XUk i 55 In-
cRNA H19, Sox9 # IncRNA H19 ¥ ) X ZE A% b5 %
TR (ASO)FE M I8 55 T DU S 4k Bk (CCLO 75 5 19 IF it
15 R 25 4 Ak 9 2 T IneRNA H19 WE7ETN IR T
Sox9 FE ) X JIT 2T 4k Ak i 30 146 T

2.2 IncRNA #JEHEICE A 3(IncRNA MEG3)
IncRNA MEG3 & —2K40 & 12 MW R ENiC LA L E
AT 14q32. 3 S Y@K E . IncRNA MEG3 /£
miR-let-7c-5p AL 4 IR RNA KT O BEIHE S AT
Bifih NLRCS 335", NLRC5 J& T NOD-#£ 3%
& (NLRs) Z 5 » AI 17 ] 98 425 4% I -k B(NF-«B) i % »
Z 5N A" . APPSR NLRCS 16 T £F 4: 1
T B R 53 e vh R EE EAR Y . — TS A T In-
cRNA MEG3 ¥t 8k Fl i 3% 18 J5 I £F 4k 4k 306 5% 3 18]
NLRC5 7& A BF 2R 40 e (LX-2) 40 j i 3% 35 K
LT BRI IneRNA MEGS3 J5, LX-2 4 it
T MBI & 5 1 %635 IncRNA MEG3 7] #J1 il 1L.X-2
20 T Ak L O 2T 4E Ak 3 5 . 7E — TR 1 IncRNA
MEG3 X % 4F 2 B T R I & I 45 4k F1 T £F 484k 14 12
W (W 52 P 25 S R W] IncRNA MEG3 78 % 4F
CHINT R I K I RE AL R 27 4 4k B 3 v i 32 0k KR
B TR R Wz B AR AR B L I T H
FIEAG B 0B ™ AR . CHEN £/ 7, 18
PEZ R R I 4 (CHB) #3891l 1 IncRNA
MEGS3 7K I% T B XF HR 2, 5 1 2F 4 {72 ) 5 fa A
K. BAQIN ZV 5 KWL MEGS 18 T £ 4 1k i
Hh LA K H B, (TGF-8) 5% 9 HSC 16
ALAE AR AM B IncRNA MEGS3 #il 4. IncRNA MEGS3
fE R miR-145 1 ceRNA, 17 [ ¥ [a] I 8 45 3 S 1L
il S 184 B 0 B80T 2 K ¥ (PPARY) , & il MEG3/miR-
145/PPARY #li LAY TGF-8, 5% 1 HSC ik k=
5agibm kA ERE., B2, IncRNA MEG3 7£
W25 de A & A & T e %5 2EE . IncRNA MEG3
AT REAE A JF 0 Ak AH 2 1 2 98 25 (19 15 78 12 W A2 0 d i
YIRIE T HL L,

2.3 IncRNA GAS5 IncRNA-GAS5 fii T A A
41 SR b, B T A0 G A LR T A R AR
ZEMEN . BRI R RV, ncRNA GASS i8 i i

F7 miR-433-3p/TLR10 il , # ] NF-«B {5 5 18 i, )
il HSC #4186 ok 2 5 1 £ 4k fb iy i 722, GUO
SRS KB, IncRNA GASS5 7] DL HCS #4935
fb, H IncRNA GAS5 76 JiF fif fb 4 22 v ik /> 5 DNA
H L A% il CDNMUT) #1104 570 B BT GASS 1) =5 HH 564k
A, WAN, HAN 2520 3b 51 4] JE 16 K5 ¥ 18 Wi BT
(NAFLD) & I35 IncRNA GASS5 #6477 WF9Y . 45
R IncRNA GASS5 7 NAFLD #3135 5 F ik
Wi T T 2T 24 Al fg 2 J i 2% 30 7K S 1 v i AR & A R
L) NAFLD & & f ) B & B K, $2 78 IncRNA
GAS5 E3 2 5 38 0 v] G855 BT 88 1k & & 1 /0 T 45
AeAbHE AR G, BRI, 78 CCl, 7 S 10 T 21 4 1k K B
FE A miR-23a 3 3f PTEN/PI3K/Akt/mTOR/
Snail {758 # 5 # HSC #0065 1M 5 i i 2F 4 1k . i
IncRNA GAS5 it 5 miR-23a #H 5. AE ], 35 4 1t Hb
R AR miR-23a 235 A4 il JF 45 4k .

2.4 IncRNA NEAT1 IncRNA NEATI i F A%
Jetifk 11q13. 1. i1 2 K P N 40 W90 K% 1 A7 05 5%
SR T2 o 2 ) B 20 M A2 25 40 6 5 1) RNA 431, F 2
FHEMEMMZ N, IncRNA NEATI i 54 miR-29b/
Atg9a JEERIME HSC A W AE L™, 18R LN
Wi 1 T 41 4k 4k C(ASH) 1, MiR-129-5p 7K F B& A% , T
NEAT1 fil SOCS2 K F# T+ . @ik NEAT1 n] LJ
B AR miR-129-5p FHFHL ] SOCS2 Kl ASH /)
FUF£F 4 46 i 3 270, WANG 277 42 ) IncRNA
NEATI 19 R A 75 4F 4 b b b9, miR-139-5p F
P, IncRNA NEAT1 i & #1 #il miR-139-5p >k 3% 5
HSCs H B-catenin By ZRIA , i {2 i HSCs 14 1% 1k I 3K
h 1T £F 4k 1k & 8. NEAT 1/miR-139-5p/B-catenin £
HSCs H 9 3% 16 42 7 F 3l 2 5 SOX9 45 & R n
TGF-8, #3iAN T, A, HUANG 22 #F 58 % 9, 76
INEET HEAE T2 P IncRNA NEAT 1 F140 g Kl % 1 A
3(Cyth3) 1" 18, miR-148a-3p Ml miR-22-3p T . w{kk
IncRNA NEAT 1 5 Cyth3 #J i # 14 Py T 25 4k 4k 7 e I
B AEUUR L ARSI HSC 976, IncRNA NEAT1 45
4 miR-148a-3p F1 miR-22-3p 3k 4 47 Cyth3 % ik
K 52 i /)N BRUFF 7 446 0 32F J& T HSC Tk

2.5 IncRNA SNHG7 YU ZI5F5¢ & 3, IncRNA
SNHG7 7 71 Ak £ 2 4 21 4 A6 T 1 v 38 35 K 7B 8
F+ 5. IncRNA SNHG7 F& A miR-378a-3p Ik 55 H:
XFDVL2 W4l 58055 % 1 Wt/ B-1% 3 8 [ 6 24,
ML S JF 2 dE Atk e . 55 — TAf 58 & B, IncRNA
SNHG7 TE /N BUH£F 4 AL AR 1 JF 1 2UR1 HSCs H i
2 b, AR IncRNA SNHG7 W] 5 82 )T 47 4
B2, % IncRNA SNHG7 ] i it ceRNA #LH 5
miR-29b 4% A i i Y8 ¥ DNMT3A (4335 , M1 5 M
HSC TG AL | H W51 .

2.6 IncRNA HULC IncRNA HULC i T A Y



* 4250 -

IRE T A 2023 4 12 A% 39 %% 24 1 ] Mod Med Health,December 2023, Vol. 39, No. 24

ik 6p24. 3 b, KEL R 500 MZ L. IncRNA
HULC 78 NAFLD K % 41 20 v 32 35 /K F- 34
W Hl IneRNA HULC B9 353 #] NAFLD K i
() 22 245035 A6 & 11 I (MAPK) {5 53 B% ] L) okt
NAFLD K 5 I 2F 4 4k 5F 0 20 JIF 40 g g =0 . 7
KU A AL AR 7Y S 55 h % B, IneRNA HULC 75 i i
AR B E 1 22 58 K SF B 2 FE &L 1 IneRNA
HULC 1 i I o 52w JFF688 £k A RSP0 I [ 79—/
(MDA) AR AR 484k W 152 AL il (SOD) 38 hin ] F1 % i
Pad [ 4m A %18 CIL-18) 1 i 98 38 3E I T«
(TNF-) 7K F BE A T, DA T 980 42 I 8 Ak K B %) i i
TR
2.7 IncRNA MALATI I1ncRNAMALATI fii F A
etk 11q13. TONMNR B EAK 199A) . — T 55 3R W]
MALATI 7E if £F 4 b 8 % b %38 B Y. MAL-
AT e PER I 28 (A A9 72 4 L T miR-181a-5p 41 i J6 J5
HH A K., MALATL 8] DL 3 53 3 99 microRNA
(miRNA)-181a-TLR4-NF-«B #l 3k ¥ 75 & 57 5 A 4
B8 RE , AT A R T £F 4E Ak iy & . 16 Ak iy HSC
BN R o WA R £F 4 Ak T IF 2R ik ECM 1Y 34 E 41
.2 5T 4efb it ., WANG 265 R B, 7E 47 41k
RFEAE P Lne-MALATI & #3520l HSC 35 1k , 1
S Wt/ -3 PR PS5 15 538 B o 02 i 27 4 4
Wk, DATZE57 R 3, WG % £5 b 31 19 AT 40 i b
PRHUY MALATI # i 254 miRNA-26b f i LX-2
5 1L .
3 £BERE

JFEfe ) A R — 2B B 2 5
[ (512 RS @ | W St o 1 R 1 = S o 5 2
PRl s 6 | 20 2 K P AR B S R B b R L Ok
Z 1 IncRNA 8% & P, IncRNA 3 351 %F 5 5% | B35 71 5
VRIG KSR L 7E AR AL 10 & A R & R v B T %
VR . R OMe T A B X 3 R 40 A A AL | AT
AL SURT RS Y 25 5 R R IR 1Y IncRNAs, X H T fig
HEAT 43 B » LU A JHE s A 1 2 4092 e X% i ) D 4
B AR SN TR R .

2% Uk

[1] ASRANI S K,DEVARBHAVI H,EATON ],
et al. Burden of liver diseases in the world[]J].]
Hepatol,2019,70(1) :151-171.

LG AL K EEAE S RNA 45l R i 5k
L EM ARG gt et ke [T ) e B
2£,2022,44(22) :2664-2668.

DISTEFANO ] K,GERHARD G S. Long non-
coding RNAs and human liver disease[J]. Ann
Rev Pathol,2022,17:1-21.

[4] XING C,SUN S,YUE Z Q,et al. Role of In-

[2]

[3]

[5]

[6]

(7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

cRNA LUCAT]I in cancer[ ] ]. Biomed Pharma-
cother,2021,134:111158.
AR, 0 R A 4, 45 LncRNA H19 i i
PI3K/ Akt i % XJ i N 2 BOWR K B 5 b 28
20 i 3 e 1 el [ . rh P R A A O B i A e 2
#,2023,21(1) :56-62.

FEE AR T E. AP IAMA IncRNA 7E T 41 i 98
AR R LT ], R 30 R 2 56 R, 2022, 19 (16) .
2293-2296.

L1J,CAO L T,LIU H H,et al. Long non cod-
ing RNA H19:An emerging therapeutic target
in fibrosing diseases[ J]. Autoimmunity, 2020,
53(1):1-7.

HE Y.LUO Y,LIANG B, et al. Potential applica-
tions of MEG3 in cancer diagnosis and prognosis
[J7. Oncotarget,2017,8(42) : 73282-73295.

YANG ] J,SHE Q, YANG Y, et al. DNMT]1
controls IncRNA H19/ERK signal pathway in
hepatic stellate cell activation and fibrosis[ ] ].
Toxicol Letters,2018,295(1) :325-334.

XIAO Y,LIU R,LI X,et al. Long noncoding RNA
H19 contributes to cholangiocyte proliferation and
cholestatic liver fibrosis in biliary atresial J ]. Hepa-
tology»2019,70(5) : 1658-1673.

LIU R,LI X,ZHU W,et al. Cholangiocyte-de-
rived exosomal LncRNA H19 promotes hepatic
stellate cell activation and cho-lestatic liver fi-
brosis[J]. Hepatology. 2019,70(4) :1317-1335.
WANG C, DENG ], DENG H,et al. A novel
Sox9/IncRNA H19 axis contributes to hepato-
cyte death and liver fibrosis[J]. Toxicol Sci,
2020,177(1) :214-225.

AL-RUGEEBAH A,ALANAZI M,PARINE N
R. MEG3: An oncogenic long non-coding RNA
in different cancers [ J]. Pathol Oncol Res,
2019,25(3) :859-874.

WANG Q,LI M,SHEN Z,et al. The long non-
coding RNA MEG3/miR-let-7¢c-5p axis regu-
lates ethanol-induced hepatic steatosis and ap-
optosis by targeting NLRC5[J]. Front Pharma-
co0l,2018,9.:302.

WU Y,SHI T, LI J. NLRC5: A paradigm for
NLRs in immunological and inflammatory re-
action[ J ]. Cancer Letters,2019,451:92-99.
LIU X.WU Y.YANG Y,et al. Role of NLRC5
in progression and reversal of hepatic fibrosis
[J]. Toxicol Applied Pharmacol, 2016, 294 43-
53.



WAREZT A 2023 4 12 A% 39 %% 24 1 ] Mod Med Health,December 2023, Vol. 39, No. 24

e 4251 -

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

WU Y Y,WU S,LI X F,et al. LncRNA MEG3
reverses CCl,-induced liver fibrosis by targe-
ting NLRC5[J]. Eur J Pharmacol, 2021, 911
174462.

B L YE, £ S, AT T KB AR 4 5 RNA
MEG3 Xt % 4F & B 48 1 A B Ak AT 2T 4 1k
A2 W (LT . T BRIF AL 2458, 2021, 41(3)
221-224.

CHEN M J,WANG X G,SUN Z X,et al. Diag-
nostic value of LncRNA-MEG3 as a serum bio-
marker in patients with hepatitis B complicated
with liver fibrosis[ ] ]. Eur Rev Med Pharmacol
Sci,2019,23(10) :4360-4367.

QIN R,HUANG W,HUANG Y,et al. IncRNA
MEGS3 modulates hepatic stellate cell activation
by sponging miR145 to regulate PPARY[J].
Mol Med Rep,2022,25(1) :1-11.

SU S B,TAO L,LIANG X L,et al. Long non-
coding RNA GAS5 inhibits LX-2 cells activa-
tion by suppressing NF-kB signalling through
regulation of the miR-433-3p/TLR10 axis[]].
Digest Liver Dis,2022,54(8) :1066-1075.

GUO Y,LI C,ZHANG R, et al. Epigenetically-
regulated serum GASS as a potential biomarker
for patients with chronic hepatitis B virus infec-
tion[ J ]. Cancer Biomark,2021,32(2):137-146.
HAN M H,LEE ] H,KIM G,et al. Expression
of the long noncoding RNA GAS5 correlates
with liver fibrosis in patients with nonalcoholic
fatty liver disease[]J]. Genes,2020,11(5) ;545.
DONG Z,LI S,WANG X,et al. IncRNA GAS5
restrains CCl,-induced hepatic fibrosis by tar-
geting miR-23a through the PTEN/PI3SK/Akt
signaling pathway[J]. Am ] Physiol Gastroint-
est Liver Physiol,2019,316(4) :G539-G550.
KONG Y.HUANG T.,ZHANG H,et al. The
IncRNA NEATI1/miR-29b/Atg9a axis regu-
lates IGFBPrP1-induced autophagy and activa-
tion of mouse hepatic stellate cells[J]. Life Sci,
2019,237:116902.

YE JL,LIN Y,YU Y,et al. LncRNA NEAT1/
microRNA-129-5p/SOCS2 axis regulates liver
fibrosis in alcoholic steatohepatitis[ ] ]. J Trans-
lat Med,2020,18(1) :1-12.

WANG Q, WEI S, LT L, et al. miR-139-5p
sponged by LncRNA NEATI regulates liver

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

fibrosis via targeting B-catenin/SOX9/TGF-p,
pathway[ ] ]. Cell Death Discovery,2021,7(1);
243.

HUANG W,HUANG F,ZHANG R,et al. Ln-
cRNA Neatl expedites the progression of liver
fibrosis in mice through targeting miR-148a-3p
and miR-22-3p to upregulate Cyth3 []J]. Cell
Cycle,2021,20(5/6) :490-507.

YU F,DONG P, MAO Y, et al. Loss of In-
cRNA-SNHG7 promotes the suppression of
hepatic stellate cell activation via miR-378a-3p
and DVL2[J]. Mol Therapy Nucleic Acids,
2019,17.235-244.

XIE Z,WU Y,LIU S,et al. LncRNA-SNHG7/
miR-29b/DNMT3A axis affects activation, au-
tophagy and proliferation of hepatic stellate
cells in liver fibrosis[J]. Clin Res Hepatol Gas-
troenterol,2021,45(2) :101469.

SHEN X,GUO H,XU J,et al. Inhibition of In-
cRNA HULC improves hepatic fibrosis and
hepatocyte apoptosis by inhibiting the MAPK
signaling pathway in rats with nonalcoholic fat-
ty liver disease[]J]. J Cell Physiol, 2019, 234
(10):18169-18179.

ZHU Y,CHEN X,ZHENG C,et al. Down-reg-
ulation of LncRNA UCAT1 alleviates liver injury
in rats with liver cirrhosis[J]. Int J Clin Exp
Pathol,2019,12(2) :455-465.

WANG Y, MOU Q,ZHU Z, et al. MALATI
promotes liver fibrosis by sponging miR 18la
and activating TLR4 NF-«B signaling[J]. Int J
Mol Med,2021,48(6) :1-14.

WANG T,ZHANG C, MENG X, et al. Long
Noncoding RNA metastasis-associated lung
adenocarcinoma transcript 1 in extracellular
vesicles promotes hepatic stellate cell activa-
tion, liver fibrosis and B-catenin signaling path-
way[ ] ]. Front Physiol,2022,13:55.

DAI X, CHEN C, XUE ], et al. Exosomal
MALATI1 derived from hepatic cells is in-
volved in the activation of hepatic stellate cells
via miRNA-26b in fibrosis induced by arsenite
[J]. Toxicol Letters,2019,316.73-84.

(e B 11 .2023-05-03 & 18] H 1 .2023-08-31)



