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Abstract

Non-alcoholic Fatty Liver Disease (NAFLD) is one of the most common chronic liver diseases in the
world. The early symptoms are occult and the later stages of disease development can seriously
harm human health. At present, the specific pathogenesis of NAFLD is not clear, and there is a lack
of specific clinical early diagnosis methods. MicroRNAs (miRNAs) are non-coding RNAs composed
of a small number of nucleotides that play an important role in a variety of biological processes.
Previous studies have shown that MicroRNA-21 (miR-21) is closely related to the occurrence and
TEIEH .

SCESIH: 4, B, i, POREL miR-21 fEARERE VRS AR h BB R D] IR ARt R, 2022, 12(12):
11611-11617. DOI: 10.12677/acm.2022.12121673


http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2022.12121673
https://doi.org/10.12677/acm.2022.12121673
http://www.hanspub.org

development of NAFLD. This paper reviews the mechanism of miR-21 in the occurrence and de-
velopment of NAFLD, and discusses its value in the early diagnosis of NAFLD.
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1. 5|15

A HS P g 5 1 JT-% (non-alcoholic fatty liver disease, NAFLD) 245 HAEmi 25 AR8t4% A AERS K 2 5
FEC T AR AR VE B — 4, L0 1S G AR T K 4 B 40 1 i 7 (nonalcoholic simple fatty liver, NAFL).
A WG 5 P g 97 7% JFF 28 (non-alcoholic steatohepatitis, NASH). I £F 454k . H 3¢ JFF 158 4k 70 JHF 40 A g
(hepatocellular carcinoma, HCC). NAFLD 5¥E/Rp . AEAE. AR Hoie A s i s 2R 1 25 60 % DA 951
TEVE T B, NAFLD O B eI 98, BRI VI3 6 i 10 A0 S IR s T 7 g DX, ARV RS P i
07 FEF B 90 e A A P 14 2]

NAFLD FIAmpLEI S 4%, H Rl AR 4 i i, HILRWIRERRE , 2 808 % T @ BAR RHE R R I
4 NAFLD B3 I SR, B K2 it 25 B, 1697 AR KRS . H T NAFLD [#i2
SHRUE AR, TGRS A . BRSSP B A AR 22— R PR
PE. PAE, R NAFLD P A0mibLl, S4BT NAFLD L ETZ iR br A 4 2R

I8 A A LS bR SR B G/ e, TR MRS R, X T AME LG Fhr S
(IR FT, eI T 4N A B i RNA (microRNA, miRNA)7E NAFLD s/ ML IR 78 s R 5 B 9%
HER# o, miR-21 CUIIFSE 5 NAFLD 1R AE R EH B H VIR - MR B 723 miR-21 % NAFLD
KA R EFERNGEIETZER, AR miR-21 /£ NAFLD (1 5 2 Wi i fE AN i

2. miR-21 W& 5IhEE

MIiRNA 7T 1993 FEFHMFAT 2k R i R B3], & —Fi 2 22 MZFRRAEIIFES TS RNA,
I E1E RNA R JE7K R 5 B R RA, R S « 400 7 H0 R0 40 B 28 RE S 8 56 22 Pl AE i #E b R
FEEEAER[4] [5] [6]. miRNA FJLUEN 5EAREEMEE, BT/ MR LESZIEEAZEY T,
B A A B T RO, A A rh (0 40 B b 4036 R, U B9 1 miRNA SE it A4t ff o 5 SR 2 R Bl
VE SR FEA BRI =D NABFR (7] H T RESEVL AN 2 B/ S V2 S AFLE, miRNA R DUZE (L gk
Frtfs RNA BRIPER, fEAMNE R B R EAFAE, & — PN 25 5 3R A3 M AR b 540

mMiR-21 A 55— ANE AR Ge i & B miRNA [8], Hogi il (AL T4t s I 2R 11 49 N & 3L A
TMEM49 X3 N gk 17923.2 1[9]. CAEFFLERA, miR-21 |2 ik T 3G AL N I & Fh AR 20
Z[10]. Loyer 25 &% I, SRR lBHM L, miR-21 78 NASH H (AT 234 FiR[11]; Zhang A
JNH miR-21 /5 1) miR-21/PDCDA/AP-1 [ 175 [ W5 4 4 Ah il i (1 2 ZE0R B 3 [12] s IRA i 7 R 30
MiR-21 75 /G4 2 e 76 N 1 22 Pl PR Jiogs Fh a8 7 i [13] [14] [15]. MR Z UEE R, miR-21 /&
NAFLD [k e R¥EH — A EH .
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3. miR-21 5 NAFLD By% %
3.1. miR-21 ST4ABaBERH 1

FHF R P R T A FE R R NAFLD FR A AE . BRAEREFC R B, [ B 35 o445 4 3 1 (Sterol Reg-
ulatory Element-Binding Proteins, SREBPS) )42 350% LA S i A B AR G JA D 0 52 44 (Peroxisome Pro-
liferator-Activated Receptors, PPARS) 17 1 B 1K 1) ] sl 2 R4 i 7 BRI 48 Ak, AT A2 33E NAFLD (193505
HERE[16]. fEMLE] L, HMG &% K+ 1 (HMG-box transcription factor 1, HBP1) /& miR-21 ff) B 31 FI %
R AT p53 A% SR M T 1 il [ B 4 15 o/ 455 B 1 -1C (Sterol Regulatory Element-Binding Protein-1C,
SREBPLC) R , ki # il g Jof () 26 s miR-21 1E 2@ i 41 HBPL (1314, /2 [+ 1 15 HBP1-p53-Srebplc
WK, fE— R R AN R [17]. Calo SFiEd s sLie I, AN miR-21 76 W AE B4 AF T
PREFIREOIRAS, il i @ IR R R G B R JI0), miR21 e, ek A AR M 28 1 A0 e 1 41K
PR R, FEIHRSHE A . bk miR-21 n[ 1S p53 #43%, AT 4N AL AR (WL IR Fak, AN FRAR g i
A B o % A BAAE 3 — 5 AORIE 92 b 0, TR0 B o £ miR-21 AT 35 11 X 3k £ 85 4 01 (Forkhead box, Foxol).
[ 5% 25175 5 3£ 8 2 (Insulin Induced Gene 2, Insig2). 15 5% 5 S i 53801 3 (Signal Transduction and Ac-
tivator of Transcription 3, STAT3) A4 fiut% [ ¥ 4-o (Hepatocyte nuclear factor 4o, HNF4-o) KX 45 2 K 2=
1) mMRNA F=A 4 (18] AR E P ERT TS SO AR B /0N R 2 B 52 A RAIIR AR . [y 5
TE/N SR 5256 R R BLAE NAFLD FORT4L 40 miR-21 X PPAR-y 3 R 3k th A7 1 5 {F F[19]. Zhang Z57E 45
NASH /NI 25 [ RE A B PPARy [17K°F 5 miR-21 KIACE- Skl e, fEdt—Bif 7, % BAAIEs:
PPARy A — i s A1, Al #1 miR-21-5p B8 5 3l (1 d v, 1T 1S 58 SFRPS JE [X] (1) 3Rk,
NN P A AR R I 9% SR AN 4240 R38R 20]

3.2. miR-21 SFFAF 44k

RFEF AL 2 FFIE ) — e i fE , FLRRAEAE T T J2 1R 41 g (Hepatic stellate cells, HSC) &1k 4H
JHO AR FE T R BEDORR, IS5 R DL A TR B ThRe iR, e R BUFE[21] . BEAE SCHRHRIE miR-21 fe
BN S A B (B OBE S BE WlANJEIE) O 27 46 2E i [22] . ZEALH L, miR-21 i i3k Rl 2T 24 241 a1 3%
T I A JE o A (RO SR A 4EIE B B IUTAR, B 3l AE KK F-pL (transforming growth fac-
tor-p1, TGF-A1)/Sma 1 Mad [FIJE#) 5 (1 (Smad) {5 5 il ik, Ed 5¥A M ZiAG, RS aRE e N
(IR [ 28 B IR R AT 4k [23] [24]: £ i) TGF-p1/Smad 15 538 42 5 HSC itk iaE—#[25], TGF-41
M5 LS S TARI-TGF-AL- 2R, o shAm i M 15 5 B 35461 TARI BUE 57 Smad2
F1 Smad3, F# Smad2 1 Smad3 BEER1L . #EIEIE R Smad2 F1 Smad3 5 Smad4 i 55 RV # 241 i
b, RN LT 4E 40 R n 4 4 2345 K Rl ¥ (Connective Tissue Growth Factor, CTGF). 3/ 4 )& 25 [ i
F#71-1 (Tissue Inhibitor of Metalloproteinase-1, TIMP-1). | F i[5 a1 (Collagen type lal, COL1IAL)FI)E 4
J& 2 F -9 (matrix metalloproteinase-9, MMP-9)[#)581k[26] [27] [28]. UbAk, miR-21 i&w] LU T & H BS &
TR B R T (P TEN) /B R JULI-3- W4 i (P13K)/ 25 118 B(AKY) (S 5@ P [29]. FEFHELHIAET: 4 (programmed
cell death 4, PDCD4)/#4 3% K TS 1 1 (AP-1) [11]5 (2t am i 4al ik, 8 e S 2 1 1 A ko

Min S8 K ILFE NAFLD /N B ZH SR A, 6 12 53R 52 4 (mineralocorticoid receptor, MR)/ & #r
M (osteopontin, OPN)/EiiL # % %< 25 1 1 (high-mobility group box-1, HMGBL)#l1 5.3 i, [Fi {22 44k,
br &Y a-WEh & -2 (actin alpha 2, ACTA2). TIMP-1. TGF-p1 1 COL1A1 [ ik 55, 7E NAFLD &3
A2 B RE LS BRI RE AR . IZ B BAERE— B AR S5 R . MR FE = IR IR B 7531 HSCs
Yt R R ETER . FR, MR EN OPN B BV RS /4, 5 OPN L2 FiF 1) HMGBL [30].
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Al

Wu ZEAHEFE miR-21 7K SRR RIS A, 0 A I 1 e R 55 BT AL /35 F) miR-21 7K
P [31]. AR ERHTEAL B ) miR-21 7KV T i 5 AP AR )™ AR E A PEAE G . AR RESE & I PR L
JTFREA S8 (A DR SR 96 S A A Fi A S O S8 B SMBE VI et » miR-21 BT Dy — AN EE 22 1 ML A a5k
PRSP T YRR B S LT o

3.3. miR-21 SEFE 4 Myl

MiR-21 & —Fh B A S5 5 R B MR i L D D) B miRNA, 75 NSS4 e o 5 4k T~ E A
R BRAEAT LI miR-21 1) ER{ESE HCC Bk [15]. 7E— Tk Xt 500 41 N\ S fRa i A (B 4%
Jifi, FLAR, B, A0SR, SRR AR AR) R RS ik, BEALE AR I miR-21 (i RIB IR,
A AZ mIRNA 58 A 25 B 5 A 51 [32] . Yuan 45 & B miRNA-21 7] LU ¥ HSCs #44k A i A
KA 4N (CAFs) (e kMg itk g :  HCC i 4 WA miRNA-21 o] B 45817 PTEN, & HSCs H AR
T it S S 1 (PDKL)YAKT 15 5B, SRJETEAb I CAFS 3 id 43 b I 85 A 1o 2 i 48 ot X1 -2 16 400 B g
kR, QIEIME N A KB T (VEGF). H&EKEE-2 (MMP-2). &JEIKEE-9 (MMP-9). Bt il 4 4t
YA KK 7 (bFGF) Fl#E 4k AE K R F--B (TGF-$)%[33]. Zhu 5 & Bl miR-21 Al iEiL miR-21/F2 /5 1t 4l i 5t
= 4 (programmed cell death 4, PDCD4)/# 5 X T#uE R H 1 (AP-1) i Z 5 HE HIiL 8 51228[34]. it
Ah, A miR21 4| Kruppel £ T 5 (KLFS) 22 1 (i 2 FH 200 e 0 4 L #2228 41 TE[35] o

Yoon %544 100 4 HCC 3 1 iR 540U A MR F2H 2R, Hr i miRNAs IRIA, 2R B
miR-21 7EMR AP RIA B3 FiH H miR-21 (3 3R 5 g A2 2 38 AH DG [36] . 285 18 2 g 2H 2 o
mMiR-21 [ 57 FRIA ] DL B LG miR-21 [FRIAENL, miR-21 /K-PEF 5™ EREEAOC, MG
miR-21 A /E y HCC 2 Wifn T () — MG hr. TWagenaar 257 95/ 7 0 B il S pg A A 7l o,
A8 R S M 1) miR-21 B BE A% EF R 57 (anti-miR-21) 01 R A2 K o % BIBAIA A, miR-21 Al RE 2
24P TR T I 2 —[37].

4. miR-21 #£ NAFLD R HAM ERpOiS B {E

MIR-21 7EAN [F) 28 2L O T AR b R 3 6 AR . RIS, L Rase « 1EPE3R v 5 TR I 254 15 [20]
[38], #BAEAF miR-21 BAT B B AE VbR T 7. S2br b, IR 2 23 CA AR Z AT 7 R E 5T,

Yamada Z7E— 4NN 403 44 i FER 25 N\ 5L (R T T it 7 b, R A A = 5 &5 R T, JF
JEL SR EE PCR IS 5% MG+ miRNA /K, K NAFLD B IMiEH 1 miR-21 /KFEL
NAFLD # % [39]. Becker Z:it4E T 137 4 NAFLD B fEBHTIGIT 2 B A IR, FEI % HMiE miRNA
K, K25 61 A g AT HRE, 193] 75 Yamada 25 AAHBLISE H[40]. BiE, A miR-21 {f
N NAFLD 23 HIf2 I bn S0 72 A M I 45 SR 3R S [41] . IXFh 22 F4 Zhang 5 NG, 1IN 2021 4E 1)
—IUZEEE I 14 R H R 1589 4523, @I I JF 45 G AH G STk, % miR-21 7E HCC -
Wb ARSI A AT AN 25 SR W] miR-21 78 HCC v BAT R w2 Wi /7 HLAURerE | 5 bk
PLR. NLR FlI AUC 4%/ 0.83 (0.77~0.88). 0.80 (0.74~0.85). 4.12 (3.04~5.57). 0.21 (0.15~0.30)7 0.88
(0.85~0.91) [42].

AFERERRRZ, miR-21 FHE—MAFEIERIAR miRNA. miR-21 /£ AMERHARH LA IR G &
JTE R, WO BT AR DL R e A [10] . miR-21 JER K B T AN T
et miR21 A% A AR VE 2 A I A AR 54, ALFEEEITIR B AT 4R DL BOE R [43] -

LA RE, MG miR-21 & H1E N NAFLD RIS W 10 A Vs S8 70, A0 B T Z hRifE g — 1A
IR K58, BAGI6 T BLPE B IR PR N e — e I ZE 8
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5. 45

YT 532 W NAFLD., HE 2N T

VP BIECARIES:, miR-21 A NAFLD AR TR IEREIEA, oo il — g e &
ik, D3R

FiEhz2
BT Ve S5 o A AE R 2 P 2%

EemB
R AR E R S E I H (cstc2021jcyj-msxmX0320), K AT g X FE AT T 5 TR R I H

(20190117).
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