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Abstract

microRNAs (miRNAs) are a class of newly dis-
covered small RNAs that can regulate every
aspect of cellular activity, including differentia-
tion, growth, metabolism, proliferation, apop-
tosis, viral infection, and tumorigenesis. Recent
studies have provided clear evidence that miR-
NAs are abundant in the liver and participate
in all physiological and pathological processes.
microRNA-21 (miR-21) is one of the most stud-
ied miRNAs and has been demonstrated to be
involved in tumorigenesis and some patho-
physiological changes. However, there is little
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research on the roles of miR-21 in the liver. This
paper will review the roles of miR-21 in liver
regeneration, liver cell metabolism, immunity
activity in liver, and the pathogenesis of human
hepatocellular cancer and chronic hepatitis C.
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cancer, HCC). % HEJH-5 1) — > DB 1) K 0 [A]
200 A CmiRNASHEATRIF ST, D5 IRt
JFFIs & 9o WL AR AR BR AR IR, 45 Bh T R BT
TRHT VAT I . A SRR BN i
90 e s LA 3 v B A9 miRN A s,
microRNA-21C & 5B UFERKE Y ME¥E.

TR 3 2 S AN R AT 97 I3
B, BON TR 2 BOE M miRNAsZ —,
ZHFR L HmicroRNA-2 1 FI1 R 1) & A= 2454)
ISP, [, AR IUIE K L Dy g 58 35 48— w5
HMAE P RIATH Y. HA, microRNA-217EAT
B AT 2, AR S microRNA-2 1LEE TR
(e FAE— 25,

1 microRNA-21FIFF B4

microRNA-2 175 H-FFAE B 9 58 91 22 ik B, 4n
J P A R e, R AR A T ok S 1 A N
SR 391, Ak A S o 4 A T o i i 5 o [
I A1 2R 45 R 159 2SS AN b R 52 SR Y R
PRI ST 2 T RS A A 42, LR AR L s 7%
A SEA B, MmicroRNA-21/E A — AN HA
WTAER /N FRNA, 76 FF 40 A 384 5 ok 7 o
RAE T EERAE . MarquezZ5E ™ IR /N B
SYRENE, WEVIBR ARG 1. 6. 12, 24, 48 hEA KL
7+ 14 d/N R ER ARG O, RIUHHD)ER AR
HIAH L, VIBR ARG /N BUH BEmicroRNA-21 ) &k
fE1. 6. 12, 24H148 h [, JF/E12, 24 hik ]
= GEE TE 5 245%), 7 microRNA-2 176 JT 7
AR RS 5 RL R IR TR, microRNA-213E
BRI 1) JA 8117 52 #% K FxB(nuclear factor kappa B,
NF-xB). ¥z -1(activation protein-1). %
[X-FIB(nuclear factor I-B, NFIB)flfg 51k 55
5B IRl F-3(signal transducer and activator
of transcription 3, STAT3)&#5sx K 1~ (1K) 50",
TX S 53 DN 1 v A AR 22 E T AR B .
b, NF-«BRBOE 2 H DI A S 5 5 A
GG Y G ER, NFxBS Y
microRNA-21({Zik L") Pellino(Pelil)j&
— Rz RN, JF H A2 2 A B microRNA-2111]
SRILER]. F BT A B, microRNA-21f1Pellino
(Pelil) [ 7K S A7 AH %, T Pellino(Pelil ) A 1L-
IR/TLRAF 5 UK S M) — R e s 1, MIIL-
IRAH KM BF(TL-1R-associated kinase, IRAK)1,
IRAK4, TNFX2AKAH G 16(TNF receptor-
associated factor 6)JE S E A4, HLFRZ=5IL-
IR/TLRAE 5 Ik S, iNF-xBY L e T

FAELFES, Marquez&5iA ImicroRNA-21—7
[ 7] BEAENF-« BYEFH N KIE F; 53— 77 Himi-
croRNA-2 LIE i 1 ] T-H#EBE K Pelil 2 1, [R] 42470
HINF-k B 5 -7, FINF-k BJE B 61t S 1t
R N

2 microRNA-217ERT B BRI BV B2 ERT
MR g O B JE I R B, R A2 & R HL
65%-70% 17K IE[E VK. Biggar: "2 AEE T
ARIEGTA P I AE DAL 225 AT B, ) B
A5 °C, YA FRHHILL, 24 hiKIEA(-3 C,
UKk % 224 ) IARIEEHTIE P fmicroRN A-215;
AT BT T 1.345(P<0.05). T8 — ek i
JrgRg FFL IR 9T R, microRNA-21&78 T $idl
M T AR AR R M CF-740 ik, mi-
croRNA-21 ] F T~ # J DRI R 3P 40 P 6 1 1A
F4(programmed cell death protein-4, PDCD4)Ifi]
0 40 9 U o S TR 4 R R (1 T
FOU 7R, iR AL TR E i microRNA-21,
A 5 %caspase-3. caspase-7MFI¥E, 75 541 i
T2 ik, BiggardfEill, 7EUKZ 414 R, microR-
NA-2URAE T HU TAEH], R0 8 - m] R
FE, H TR 0 I DR GG e ) L
AR 4. FFIE F microRNA-2 17KV 1 T = ] fig
X UK R A AR R K S AR i 3 e il

3 microRNA-21F0FF AR ISR R N
JH U SEZ 5 4 AR 62 40 1 %) AH HLAE FH AR 906 B
HPE . BEY)FIPL R S B ) B 4 By i T
FEr Mo, A2 ANMEIRUESE 2 W], miRNAsTE
P R A 988 FHE I P e vh R T BBV
5P, Hand %5 P& I T Hh /b Dicer 1 ) g1
INERANBE P AL A mIR N As, HILEE T V-4
0455 JH TSR X RE R I, SR T
miRNASsTE T G 548 (10 T2k
Hashimi%™ & MmiRNA-#K [ 4 4% R 4
(miRNA-protein networks)FA 17 5N 40 i
K IE A SR 40 ffd(monocyte-derived dendritic
cell, MDDC) 7L IKIAE . 38 I Xt &5 544 SR A
JH R S 4 T R B o) 1 -3 I AR S R Ay T
/CD14(dendritic cell-specific intercellular adhe-
sion nonintegrin/CD14, DC-SIGN/CD14)[{] %A
g A LUR I, $HilmicroRNA-21#MDDC%3
fofsd. A UESEWingless-1(WNT1)filJagged-
1(JAG1)/&microRNA-21[#E3E K, microR-
NA-21E I 5SWNTIFITAG3 i | E R X 45 &
O T Y AN B DR (R B e LTS =, A
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WNTIFIAGItHAEEMDDC L5, $27 i
microRNA-2 15 [0 W IEWNTIFITAG1 Kk
3 4 P IE % MDD C o6 2 AT 3 g 4
. Rz, $0fimicroRNA-21, 50 1 hWnt- 11
JAG1, #BHE T EDCHN A I HEM T F%.

4 microRNA-217ERFRDPEVIEFBIASIHE

H A % FmicroRNA-2 L/E FF T AT Il /D,
WL BB M RABFIHCCIC R, Ji4h, Bl
AWEFERIN, 1A% A0 75V 28 2T 4EAL I
FEJEFImicroRNA-2 11K IE KA 4 B DK
. A HimicroRNA-21 5 HCCHI1E P py 24
JHER B2 R A — AR

4.1 microRNA-215HCC HCC/2 Al 5 Wi
EHERE, CA WL microRNA-21/EHCCs
A B microRNA-21 50 [ o5 T 41
iRk (HepG2, PLC, Huh7)"H i i miRNA 72 [ (¥
16.7%, T7E IEH FFIE & — B 470.1%.
TR, microRNA-211# L 2 FHHLHfE2EHCC
(R ARl R G5 . IR R 28 e %)
FHK.

4.1.1 microRNA-2{Z# T & am fe 3G 74: Meng
2P FlmicroRNA-2 1 Bl ik 22 iR 56 2% 1)
T microRNA-2 1) -9 41 J bk e S8 58 A H - 76
HepG2, PLC/PRF-5, SK-HEP-1HISNU-182%4%fif
FE Al AR, B microRNA-2 1RF 5% J X 5%
¥ 1 (anti-microRNA-2 1) B#AK T 4 i 3458, 1y
25 Hanti-miR-132 )40 g 5 o W) 8 5 3es 4 i
P A0 MR JemicroRNA-2 1 Hi f(precursors), N
ek T i A 5. PR LA, Ja T
P e DR 22— I B Ml A2 5Ky a1 [ U5 40 B A
(phosphatase and tensin homolog, PTEN) Ami-
croRNA-21 (P, FIPTEN siRNA FHPTEN
15, FRAK T anti-microRN A-2 1%} 98 41 o b 3
BAIAEF, 2R W microRNA-2 16 i 41 o ik
IS4 BEAE P S PTENROBUPE Y. 7EN T PTENZR
I N Rk, 5 R S K™, PTEN
R D) RE A% A8 8 1 B(protein kinase B,
PKB, XHRAKT)iGPESE 5, 148 s 5 5) ) 7
1% #2128 [ (mammalian target of rapamycin,
mTOR) PG4 4%, (2 1 FFF 96 40 J A7 335 R0 18 5 2,
4.1.2 microRNA-213% 5% I & 20 fe 13 5 Fo i 45 4k
71: _EifimicroRNA-21BEHMIHPTENF K IA, 4 1
i, PTENF#AER T 0l LLe EHCCAN M 541,
R RE 5| L JR) 8 276 BT (focal adhesion kinase,
FAK) (BRG], B AL FAK AT LL{E E4H

www.wjgnet.com

M, b n] LAk 48 B 1 B§-2(matrix me-
talloproteinase-2, MMP-2) (1F%# FF2HZ31121.7+
8.7H%)F14x B & M- O (IE AL 21 17.5£8.6
)RR IR 22 B0 I 4 i ah e f 4= 28 . )
4b, microRNA-2 L3 fIHIPDCD4 ) 2 1 14 3 i
A I B AR, AT RS 3T HC C4H i 1) 3T
3Fz[30].

41 i 7h 3 i (extracellular matrix, ECM)J§ 77
(VIR HC CIs AN 1) B . MIMIP RE B i
ECM. T 4123 H MMPs = 2257 3L i 4 J B i 41
2R K F(tissue inhibitor of metalloproteinase,
TIMP)#ifl. H AT SR I TIMPs L HFTIMP-1,
2. -3, -4JUFh, TIMP3RAF{E TECMT, j24Fh
TIMPH HE—n] LHECME % 45 & [ AE nl b
HH, i HMMPIEIL 454, AT HHIMMPsI)
TR RS S ST Kaza BT K & 2k
e % R ) 2% A (reversion-inducing cysteine-rich
protein with kazal motifs, RECK) & — i [J5 5 fi7.
MMPHIHI R, BEAEHe %5 KPR 2 FMMP
{15 R A, AT 88 (1042 28 BT A B,
RECKFITIMP3445ZmicroRNA-21/fJ i 17, RECK
sEmicroRNA-21 ELE M FLIE D, M TIMP3ASZ
microRNA-2 1P EH Y, fb/E AmicroRNA-21
W R RO A R AEAE P microR-
NA-21 L GEMHRECKRITIMP3 £k, T3
MMPs[¥ & IE T, MG S HCCAH i f112 22
AER e,
4.2 microRNA-2174=1% 12 7 AL 7% A1 I K 69 X A
PR AT 4899 # (hepatitis C virus, HCV)J&—Ff 11
FERNAJ BF, 12 PEHC VIR 5| IE A T 1k
TR A T o 2R, R BUR LT AL, AL,
Tl 1k WHCC.

MarquezZ W57 Z W microRNA-21 41
HCV. A 2 DI G &, ARATTH T B K
28 M5 (spearman rank correlation) 73 HT & T
HCVIE G 38 4L 43 (e = 0.51, 2 = 0.018).
AR R R = 0.584, P = 0.021). MLIEA A
A W (glutamic pyruvic transaminase, GPT XK
ALT)(r = 0.43, P = 0.05). &5 # %l (glutamic
oxaloacetic transaminase, GOT X F#XAST)/KT-(r =
0.452, P = 0.044)FImicroRNA-2174 K. microR-
NA-21RIE AL A 4 b R, ZEH2F
At gt e i Rk i, % fEmicroRNA-21Z 5
VAT TR R JHE AR A R

TGF-BXF LT 4eAb 1) R A % e B OB (1)
fEH, SMAD7/ETGF-BI5 5 4% 318 2 il

mia £#E

Marquez ¥ 42
ERFEEAEP,
microRNA-217
GioEGECE ARt
Pelil& &, #2NF-
kBT & —FF il K
A BB,
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A EAATH, W
BEG, k3R
Sl R—RWE
AH1E.

5K, SMADT/E microRNA-21 B # (5L
A, 7EM2 EHC VIR (1 4E i, microRNA-21
() _E R AT I A EISM A D 7R AR BELT 4L 5Y; 5
HWHREHTGF-BIE VI ZmicroRNA-21 7]
A (pri-miRN AN T8 A i #microRNA-217",
MarquezZ5 (58N, microRNA-2 13 i #14f
TGF-Bf5 & Sk 17 1 FSMAD7, 7/
YT FE PR T I RS

5 518

W5 I, miRNAsI)AE R AT fg S 8N S
A O LB I, RBEDRERERG . AR
FORL A R AR a4 R R AR A K miR-
NAsH#F5T, 7 HEH BT MmiRN A s K 5 41 5
Jep] B JEF 995 ) A& WL, H AimicroRNA-2 1TE )T
R AETIERCABRZHR, (HAESH. W
R 5 55 B R I VE AN 2, gk
Pl 8 23 1 I 6 K [, JE— D U R o L L
2 NI 2 AR G FmicroRNA-21 R 1A
AR R, A3 AT 56 UF LA R R DR RN AT A
IIREFST, FEBev T miRNA-2 1 I8 BT 1
¥, AATRER IO RAT 4 TR B BT 28 A0 5 A0
BTHVATT B BHE AR ik
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