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have grown dramatically in recent years. The
emergence of direct antiviral agents (DAAs)
is a major advance in hepatitis C treatment.
Since the first generation DAAs appeared
in 2011, two more generations of DAAs
have been approved by the Food and Drug
Administration in only five years. With the
advantages of coverage of all genotypes, high
availability and easy administration, DAAs
have been widely used worldwide in recent
years. DAAs have nearly solved the main
problems encountered in hepatitis C antiviral
therapy. However, adverse events associated
with DAAs use have been reported constantly,
and the safety of DA As has attracted more and
more attention. According to recent reports,
the adverse reactions of DAAs have been
gradually reduced from the first generation
to the third generation. When combined with
other drugs, the drug-drug interactions (DDlIs)
need special attention. In addition, the usage
of DAAs in special patient groups should be
cautious. In this paper, we will summarize
the adverse effects and DDIs of DAAs as well
as their usage in the general population and
special patient groups.

© The Author(s) 2017. Published by Baishideng
Publishing Group Inc. All rights reserved.

Key Words: Hepatitis C; Direct antiviral drugs;
Safety
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(ribavirin, RBV), BIP/RJT & 218 P AT 4
(chronic hepatitis C, CHC)HUR#EIEIT ) “hx
TR, Hyr sy B LRI s P oG, Bk
K15 (genotype 1, GT-1)N BT RAEVEIT TG
24 wkIPJFrE5 5 24 N2 (sustained virological
response, SVR)FRL K42%-46%, GT-2/304[]
I R T, 200 76%-82% AT LI 21, Axift
P/R7JT 50} 13X 28 58 3% J AN e kD 214 0l 4 1)
PUmREEAEH. BRICLLAAE, P/RTT S A R I 1,
HAAEI50% 1 (57 7T LUSRA3 96 i, A7 AE
FHARKRMNK . BENZ 2 697 K
(48-72 wk) RACERHIN AL 58 28 ToiAL A
S5 ), O 82 B T AR BRI 24K,
Z AT TN TR S A R R R N B R
E(hepatitis C virus, HCV)Z5H101%5 ) A4
b AR, BRXIPESE R, AR AR
SN SN 2B T AR, XIS T
YU BE 2% (direct antiviral agent, DAA). DAA
FEME AR N A AT A ) 2 DA AT, A g g 1
TN R BUR BRI ST R T A A R AR .
R 2 Rt N, 99 491 PR 165 i DA A INF 8] () i, A
Bk B2 B IRIED A ARAS [ 5147
R, 51T RS e B e RO T
I, AR A H RTDAAN H LR A 1A
RFARIE, Rl 2 AUADAARA R
N, B R ORVED A ALE AT T P IR 245 1) R) AH AR
FH 1)@ (drug-drug interaction, DDI), 7y 2 {E>
D A Al PR I HHAH 9G24 T et 8 o L
SapASTIN

1 DAABYEIE K IGER B

D A AJ2 il ok #1445 d4 B 3 D) e AT K
FEPUREER . HCVIZ AN 41 )5, AL A
RIR T BR(HCV ribonucleic acid, HCV
RNA)EH- 20 J ] 52500, 7= A4 5 2 HAMR R X
B, 1% SCEERAE ARG il AAHCV RNA
1E Sk, TARHCV RNAS G 35k 1 5 M
AR R EEAR AT A %e, 56 BO4L 28 i 10
BRI i B 4 BRSO EAT RO, HCV
RNAZi = 22 B AR, %8 iy 22
fiEr=A10ME M, HarchgiE R, 2540
FHC VIR BEAA; HoaRoRi A A4t B (N S2,
NS3. NS4A. NS4B. NSSAFINS5SB)Z 5ifi
PEHC VIR B A 7, X4 i X IED A AR
J7 B (BT,
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B 1 DAASYERAIRTIAEE. DAAS:
IR A G W R R S Rl S E 9T T
FEMENSI/AAE H, XA XA B R 5 —
ANDAASIRIT R . 55— AN S3/4 Al 5
Telaprevir(Vertex A 7)) 5Boceprevir(BRVD AR 2
A])F2011-05F% F L7, X225 AR TR 5
IFNXRBVIERAEH, (HEHSVRFE LR T
IR s, ST 4%, GT-1 CHCV 12 wk
SVR#H A 5 £70%-80%". {H /&, LA —fLDAA
Shy FE R IR A 176 T CHC IR T i fe it 1
SR, ks B ot AN R ONCR, LA b R 3%
LT 58— AR I 0 (R

2013-10, smA A AR EE AR 2 R 1
il Simepreviri . [FI4EAEIR, 38 E 5
FI 48 TR (RN SSBAZ 11 IR 58 A i 41 4l 1)
Sofosbuvir AR 12 —AADAASRAGF & il M 24
)4 3 J5j(Food and Drug Administration, FDA)
HEuE B H 5 BT, NSSBJERNAMK M1
RNARAHE, LANSSBAHE 55 11 2R A B 4 i 551
F g R oy TP R ARL T 522K, X222
YEFINUEIA IR, 7T LLECE N H. Sofosbuvirsg —
PR ISR A B HI 7, Abxd 43R A HCV
1735, T2 5k Er, Sofosbuvir b H B AT 4
FURABIFNYGIT N BT R O IS, Lawitz%5"
RO, SHFHIAHIGT-1/41%48, 1§ FHSofosbuvir
KA PEG-IFN XRBVIfI7 12 wk SVRI[ A
90%. fiifilSofosbuvirlt &-RBVIfAIT GT-2/3%
PR H R S5 AT 23 AR A I 100% & 91% )
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SVR#E. Lawitz" it kI, B R296 83%, T
WA T HIRE, [ Sofosbuvirlit &
PEG-IFN KRB V#SAEIRTF A = IR, 1697
12 wkJri, GT-27% % SVR12151£96%, GT-374
T2, HA783%. MWL LUE 2, NAUIF %
RUILC AL R E. B HWDAAK EIRE,
ZRHHDAABRDAAK A HIFE AT, (H
Sofosbuvirf/i¥R & BT 5 1697 K e sl Bdsehy
FRAR R AL. H T304 NI 2k 2 o 3k
151, HurSofosbuvirlk&RBVAE Ko & &
L X AR GT-2/3 8L B W B IR VR T T &,
2014-10-10, 482w EIE 4 H Ry
#Harvoni 17, Harvonis&Sofosbuvirfllgg 4
BENSS AT LedipasvirffIi & Hl 7, t1258
“ARDAAs. b E AN BFDAfLHE TR
GT-174 YR 4 8 e HOAS 5 BLIG & FH 2 1) 4
CUIRPTA YT 2 )5 %, AhBE T DL FIE A, th
A] DU At 1 R i 706 &4 H . Harvoni AN A
AR N, 7RO G IR
SR, GT-15 #5452 Harvoni¥y1 8 wkak12 wk,
VAR 1595%-99%, Toannou25! ™ MRiE, BI{l
SE A G T-184 &35 i F HarvoniffISVR
IEF] T 90.6%. {HIKFHarvonify Rk X E 5L
2014-12-19, AR 4EA =4 R A R
JH 28 5275 % Viekira Pak3KFDAMHE 117, %
Zi%)f1F50mbitasvir, Paritaprevir. Ritonavir,
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JeUP I A HESE P, Sofosbuvird 5 H A 254 &
H1. 4Sofosbuvir 5RBVA HII, & WA
NALHEZ SR E; 24 HPEG-IFNG I, &
LA R ARG 0 HEHG A AE . 7™ F 4
I LA B 21 40 a1 R /b B A7 i aE P R Ay
Sofosbuvirty [R5 H, W] AE H 0™ 5 1) 22
PR

FEOH KR ARD A AT RS AT R 2D
Daclatasvir{t: 11 Il AR TR o dse i W AN R
MANKHIEYS . RS AR =, Ledipasvird:
% 5Sofosbuvird [, 41@Harvoni& ). 2015
FEHEECRIE, 4608 KEJEFHCHCH
Ifm s 22898 bR LA - Harvoniva 7
Je LS S B, 1% 08 5 — 1 Harvoni(Ledi
pasvir+Sofosbuvir) T ZUEPE E i 161, 5
Ak, BaumannZEPHRiE T 11 W FH Harvonilé &
RBVifiJy CHCHE #1724 wk)m i A Bk i
JR B 4T 3O FEET 1 %41 Harvoni [ A
AR N H TR R, =z Jy. KIE EaO.
RHRAE. Viekira PakfiAs RSN 55 Fik 251k
A, HASRBVE I, AR RNFRK
I, EILE WK SRR SORIR AR R
SEIR; ALTTH s 8 AU b, (AT R N
ALT T i 18 I o 13897 1R S 461,

FHDAAL HAAFETE. DysonEPR
T8 T 261 T DA AT 20 7™ 5 H45 1
. BB VA5 A S S A B 98 (human
immunodeficiency virus/hepatitis C virus, HIV/
HC V)R GBS A I AL AR I B, K
HSofosbuvir/Ledipasvir/RBV K& 110 # 5% 9 75
WA VRIT T, fEIRIT IG5 15R, MG %%
MBELII9T pmol/LTHE 2273 umol/L, ¥RY7
18 dIHZEZ T #1401 pmol/L. 5 1EDAAR
75, SR UESE R e 4105 Bl S &
TR R SC AR IR G, 38 dJFAL T2 A
e vs. 55219549 4 G T-3 B4 JH-A A4 I ey I
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HBH N HIDAAWViekira PakflITechnivie N #%
SMEE. JIAFFD AR LR S, X T Child-
Pugh?) 2B A1 C L 1 A7 He Atk JH I 2 55 (1) £
#, Paritaprevir. Ombitasvir. Dasabuvir.

RitonavirMIRBV & J A 1 g BSR4

2.2 DDIR2FF a2 LL_E ()
2[R Ik T I I R A R 2 2 Ak, RIS A
FIAEH] S B ek si/E . MDAAL I
b2k & 2, — 5 T AT BE AR i 1
I ZPYPRIE, — 71 H S B2 R 2%
SR SXMORCEEATE H AT RIS 0 B i A )R]
REME, & AT e BUBAS R F R0k 4, PR
DAARME. Pk, DAAMIDDIZEH 5 T A
ITvER. HATDAAZY)IR S O WL AR IE 1
A ALVT AR 2y M eSO L 25 .

IR U RIRT 25) . FAET- . POl
R 25 S AL IR AN G R W) B
PR DL S RS FL 24 H A, KRZHL
AZ AR Y B A B AR (4 i 5 55 P450-3A4
fg, CYP3A4), Sl fm¥eiz kA HLI & 1 4%
12 % Jik(organic anion transporting polypeptide,
OATP) & P-#i & 1 (P-glycoprotein , P-gp)Al
K. DH s 5 BCRPEIE AR S A % B I TR e 7%
f#(UDP glucuronosyltransferase, UGT){{if AH
K. NFADAAFEDDIN Al REFEA . — 5K
RIRABURT ST o, B4 57 & A D DI A B
W T RAnTT; AP, Simeprevirs HiAh
DD M Z i K; Sofosbuvirk4AEDDI
(1R IR A%, T2 P-gp /B C Y P3IA4 I JES
Yy L ANEIR, 3DJ7 A 5 Kk EDDI, e

Daclatasvir, Simeprevir !l & Ledipasvir™'l,

2] LI Tl 40 B b RO R As Ak
P-gp B0 B i iy, BIP-gp ] AEEHI 259 (1)
. SofosbuvirflOmbitasviri&P-gp (4],
Paritaprevir, Ritonavir, Dasabuvir, Ledipasvir,
Daclatasvir& Simeprevirlf &P-gp I EY)
W SR ). AR P-g p R4 S P-g p il
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RN, 25 BHASP-gpHIAE FH, MM ZUR A )
W W B4 0. 4R FH P-g p M) e P-g p 15 3 7
I, TR 2 P M e 0 I
258, ZP-gpic¥, R 5Simeprevir.
Daclatasvir. Ledipasvirg{3D 5 ZBEH I, Hs
e I 2 AR A S 39% . 27%
34% K 36%™, DRI 24 58 45 3] Ml e = I
24 N NN TR RS, O I R 0 I 2
FE. Bribz 4h, Feiii AN 5 Daclatasvir.
Sofosbuvir. Sofosbuvir/Ledipasvirii3D /7 %55
M, HAb O ML RE 2 NiIEE, a8 f/R
% ZHIPMHRIES o fosbuvir 5 I <, L
TR I 57 KAl 2R A P-gp
757, 45 Ledipasvir/SofosbuvirdfP-gp il
&R, 258 SofosbuvirfliLedipasvir i £k
AR R

OATPIBLZ M4 IR ia k. Huk
B Sl (R A VT S8 25 W tn 8 AtV T+ B B et VT
Yyl it 3538 (441, Simeprevir. Dclatasvir-.
Ledipasvir. ParitaprevirfRitonavirfl &
OATPI1B 412 A (15 5T A M. 43 &7 A At
71 5 SimepreviraiDclatasvir & B, Hig &7 A% Ath T
(P& B iR G A 2 /i 1.5-34%, Bl
L UL 25016 I, Al T 2254

FLIRIE T 25 7 [ (breast cancer resistance
protein, BCRP)BE il Iz i W ARIB VEHE 51 245 )
SR A3 25 AR =40 WD U i
I RVBCRPAHE R 254, i Jé /¢ BCRPH)
Fi17; Sofosbuvir. OmbitasvirfllSimeprevir
JEBCRPIEE 5254, 5 H | JF 5 A W AU i
MERE . Prifs e HAETDAAS - kGE, Hik
iz fRH 5 HoAh s AR B R AR, Ptz
A X s, TR D

AR RS 43 A Py A #6045 40 i (5 3R
P4SOZIEI A L, JUHJECYP3A4, Budha®s™
KB, AT R 2 R A T 24 40 A % A0 1)
FI LRI 214 SE 2% 5 5 DD Tischer§™ %k
W, AR A G G IFGT-1 8L 11 &5 48
FEHNHI A F RIS, {8 FBoceprevirflTelaprevir
o FERE B 7 T7 SREATIRYT, BATfESVR
Y w4, AN B NG an £ 1 (100%) « Jk
£(30%). B BEIE(20%) 15 AR A 7] I i .
CoillyZ P R I, & (IR0 HI 745 JFPEG-
IFN/RBViIATT I HIA G 84, HSVRI] 2
i, HE R VR IT OR AE [RI, X5
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WML, MR R B 4% =, DDIK
AR B . HIV/HC VIR A8 i 5
LIRS 22 T 2400, A% S0 s SR e 1 57
LDAARIDDI . 3DJ7 %A #ECY P3 A4
7], AT HIVER AR HI AN 53D 75 &
A HPY. 24 Atazanavir. Darunavir & Rilpivirine
53D77 &G I, TR0 07T % & I a5
Sofosbuvir5 Ledipasvir)f- Al il CYP3 A4/,
DRI b VR 45 1755 8 HITV FH 25 8 FH I FEAS
£:77EDDI, X YHIV/HC VIR A g Hit
HIVIA RN HTHC VIaTT 448 T nl 4710 7 07,
Simeprevirst CYP3A4FIJEA), [FIET 2 H 2 4
I, 255 RSB 2 IR 2 Wy ks e
SATIRIA I I e R ARSI, Patel R I,
i I Sofosbuvirifiyy FLAEHC VB YLk A= DDA
FNFAEHISimepreviriayT. PUIIIMPTELE
2 -3 5 Simeprevir X 3D 5 BH LRI )
A8 AR, 4 5 S 3D )y AT
P ELAEF, 2o KRR AT R R TR,
SR FI 2R IR CURRE #8235 3D 7 A W e
A HAEHL

HIFASE A IDDIFR 5 #e EAHRE.
Simeprevir G UEF S HIN, I AERT
R T AR T AN BRI X T g A A
h 2y AR O A UL A, TR, R
IR PR R FIUR . IR, AR ES I
FH 10 B35 097 7 R, N A PP DDI,
FEAT G I F 20 AN Nl 200, 18 5% D7) M FHL G
DDA, TEIRTT MR SR YT Ja #82% ) ik
D IFH Za ity SRk, SR EIG AR H 24 1.2y
WL ARSI, G T BE 01, HCVIRYT IR Y.
fa 1N 20 T EA BAEH 5 9 2, B
B ok FLAT 15 /0 A LA FH B0 A A AR
&2, DA EIR N R 23
L 29 FE AR B BRI R A
2.3 DAA FRoR NBEAT AT
BRI R EDRAS, 1 FHDAA
1) 22 A P B I 22 S b DG

HRG3% &L L JL#E CHCHIbRAETT N
PEG-IFNa-2a/2b+RBV, IR TN, 15
GT-1/4535 FISVRIFA SN — K. JLEHCV
KL IID A AT FEIR YT WA 4+ DAATEL
PR N 2, R TN R RV K&
DDI4t, TelaprevirfliBoceprevirids 2440 5 & i
W e R AR, LR IR 300/d. PR AN R 25 e
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SE T ) LE B R AE AT H Telaprevir Al Boceprevir,
JuHE = H SPEG-IFN+RBVELH ™, HoAh
DAAtZE—H. HAT18% LLUF L& In R AL H
DAATFIHHICE A WARGES, L3 e B
DAARYTCHCIE AR K I Bt E .

55U B A, 200 SO FL I I 2ot
DAAME AR WARTE. B COH 3R
UESE, Boceprevirfil Telaprevirdd) A2 %} I i it
AT 520, {H T Boceprevirfli Telaprevir s
Y PEG-IFN KRBV — A7, MRBV E4%
WESEE AN, B 1E R, BlitBoceprevirfil
Telaprevird) Wik sl 204 H . Ak, i
2] S R Ja 2 /DA, B R I Lo S
PEARFR AL 78 53 1 JE 44 6. Sofosbuvir
VER N 5T 158 —AADAA, 4wtk
BT Iz HOGTE . AR A A R R ) AR R
AN, Sofosbuvirf Il 253K & i F B, &
AE I8 L )16 48 B B 45 7 J0T HY 24 4 O 1) 735 ke 2>
AHOCHH B WL R ik, R R, Ol
HSofosbuvirltt, J.FDAZWH 22222848
B%, & iiiSofosbuvire AR 224 1. Ak
HSofosbuvirAAS5RBVE IR, fiha] DL A 8%
PHCVAMPURFFESEZ —. HSofosbuvir
AIF, Simeprevire AN G & 2 1A 4o S i FL I
ELATHIN. SRS, S48 T4 W
MEFRHEFR I Simeprevirl, 4 I FIEUR
RS A AbSimeprevird A @ T ALy HEM .
P S 2 I R B i K 259 TR) A H 22 4%
B, Simeprevirf(FD A% 2522 255 200
C%k. Daclatasvirft4-1615 % A=, fEshY
SEE TR IR S IR i TE S0 /EF, HFDA
ZUNH e 2 5F g AR 2 . LedipasvirZgfR
) 12525, N TAE428hY), Ledipasvirf ik
DT RECR R DA R E AR, AER T4
BN EE 2K T 0%, Ledipasvirh 5
RBV& I, HFDAZYI] 25 %4255 9 B2K.
LedipasvirfllSofosbuvirk §- 221 L # AR X %
4, A 24 5 Sofosbuvird A i (Rl Harvoni), 2
H RIS HC VAT ST R PR B i e,
FADAAR 11 B} B 5 AL 3 0 48— 7 5217

60 DL FI2F NHEAR S T HLRR IR 22, &
IFHREZ, JERERERIPIR SRR 2 Hil 2 1k 22, i
DDIF) RS T ey, 5%t 55 K1 0 247 $di 8
R, AT HDAARTHUR EEIRIT SR SR A
SRR NI ZE . BORFE AR o i i 4 T
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AR AR E R T

G I BT BN B RB VIR TT 7 %
ez, RS, D evkm 52, & B
RN R LnterferonfI ERBVIFIDAATE
ST 7%, AWk S P AiCHCEF A A, W
BF I NERE L K (glomerular filtration rate,
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WORA, —EABEN HIDAARY, By 240
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GFR<30 mL/minf&# FIIAYT. AR IR
SMDAATRYT A FX.

L~ NI % 9 B (hepatitis B virus/
hepatitis C virus, HBV/HC V)7 & BG4I AR ¢
L. AREIER Y], 4 R R GEHBV A
HCVIN, HCV 3 &7 32 S HuA7, HB VIS HilbY
0, 2 T E ) AR . i A
DAA, & 3O RREIH 2 I E AL 4 JH- 380,
Takayama5 il 7 — I 4], —f7HBV/HCV
WA YL B35 7E 4 Daclatasvir 2 Asunaprevir
15K, ALTTF %3237 TU/mL, HBV-DNA (&
28192.5 log copies/mLFF & 37 log copies/mL,
HBVF ¥, 250K, TakayamaH Entecavirfzs il
fE THBVIF RS, 2016-10, FDAC 4K H 1
HE#% 45 HBV/HC VAL G ¥ K HIDAA T %
BATHUR BRI I, S E B HB VR FREGE. K
JIDAARYT BT NEATHB VIR, v697 W1 & if
I Ja B BE VT Y 2 D) IR HB VI 5 K .

TR 42258l HIV/HC VIR A L
SR W, R IHIV/HC VIR A YL B8 1R T
[ R P I QT IR £ AL AR TEIFNYA
I7 7 FANREFAF30% /47T ITHC VIl B %, H i,
K2 [ HTV/HC VIR A e S T ha
FIDAASMTHHC VIHIT Y. af LUE 3, {4
DAARIT HARUEIFN 7 ZEAH EES VR B B4 i,
{HHIV-HC ViR A G DDA & 3 5|

ey AR
2.4 K bk ) @46, DAAYYAT Hof s
E 7] 8,

AMRIIRTT R I, BUAREE 22 NARYE B
SBE AR s R DS AR TR I, BRI S8 10
FFRE PRI Ty JEAEAN TS BT BB 50 2R ) o i
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FTIG AN ], LLBOOT SRR 52 167 1R SR AN [F],
MK B 2 AR RE, W4 T AR IR TT
J7%. DAA EiUAJUAE, i1 HZIMDAA
FEWER I B, HLANARIIE AR 1) B R0 28 R0 25
M AR L, Jovksh TR R REL . A
ALIIRTT .

HHAE SR, I IRDAA AT HC VIR YL (1) T
B S, B T v AR R A TR A s 1) X
Ber, HE Ik 2 24 2 5 BUOMAT 1 S B 18 R R T
{1 FEF 40 S AL T T ol LA 9T . Alberti ™
FT —WURBHTIEMERT T, BEITEs R WoR, 4
AT 9 15 %1.64%, 18 moliti 1y I 1A] B3t K
HEIAE I IN2.5%. Kk, #:2DAARYT 6]
JFF993 B3 I 224 RS O JH .

T3 A BTN R AR R VR T S
TTDAATEIGIT, I 52 K % . Reigs i,
2014-2015%F, 3l ik, 475801 L& M2 Hm
R, B TR SH0H Ml A I B 2 ik
R IEAIT I, G518 24 E S R AR 4T
K. HIRDAAYRYT -V EEAER, Hh27.6%(1)
AR IS S R, HHCVISBRE
Mm, FHE R R R M. Barmg R o
HCE S EME (ERAE IR S S Uy NS/ 8]
IR IE 5L

DA A A% S FLAR IR T 2 FHLAS LIl
PRI Z N K ) . 795 [, 28 B/l &R
FEAT 3 7 A A RS R A 9l H by 2.8 77 96 G,
BI4E A 100036 6(£96000% N [ T), KZHE
HHERIT12 wk, — M RRE R IA8.4
JiFo0. I HIChen 5Tl AR R, St
TEW B, BT hE AR X AM64%), R
Hu X 57 A 15 A2 Harvoni 1Y S AN 50%. 51
(IR YT 9 6 T 28 K 22 BN S U410 A 0 LA 7K
ZI. T3P DAAT R ICETE 2 FARSD A ATLE
JH- ¢ B v N B i 2 —. DA A 4], A
e AT 2 BB B IR TE I S DAA, i
MM LEVF 2 B M H0, S5 A IR IA,
DAAMIAEFHAZ 2 T BRI B .

J14h, DAA S & IF9EG I H 24 o) 2Rt
HARL, BT HIEMZ, HAA & ERER
HIFH AN 2R Rk 2 A R R
N K DDI? Bribz 4b, DAAXTITAEfL . i &
B HRTT JTE AN W A HDAARRIF 77 &
RF R, T Qs S o ] S i A A
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JUiIE REPEIE 26 H & e PRI 248,
JEut, DAAW e 52 299)/~/EDDL [HN
P AR LA B oA T 2 BE 2 TR E
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Abstract

Non-alcoholic fatty liver disease (NAFLD)
is the most common and important chronic
liver disease in the world. As the prevalence
of obesity increases in adults and children, the
incidence of NAFLD has increased rapidly,
reaching 17% to 33%. NAFLD is clinically
divided into two forms: simple fatty liver (SFL)
and non-alcoholic steatohepatitis (NASH), with
NASH accounting for 1/3-1/2 of all NAFLD

WCJD | www.wjgnet.com 670

cases. The probability of developing cirrhosis is
0.6%-3.0% in patients with SFL for 10-20 years,
and as high as 15%-25% in patients with NASH
for 10-15 years. Approximately 1% of cirrhosis
cases develop hepatocellular carcinoma each
year. The pathogenesis of NAFLD is still not
completely clear. It is generally believed that
age, sex, obesity, insulin resistance, cytokines,
gene polymorphism, and intestinal microflora
are involved in the pathogenesis of NAFLD.
An in-depth understanding of the pathogenesis
of NAFLD can provide a basis for treatment of
this disease. In recent years, cytokines or genes
have been reported as targets for NAFLD
treatment with appreciated effects. Since there
is currently no specific treatment for NAFLD,
targeted therapy may have a profound impact
on the prognosis of the disease.

© The Author(s) 2017. Published by Baishideng
Publishing Group Inc. All rights reserved.
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FIThfgde ok, 5IRTGHUERER, FENAFLK
AP KKR/HTIZN BRI ER B, Rz AR
PR T AR AL P 40 0 9% A R Dy 923, Sk A
PRI VER. 1T 52 PR SODFGSH-px [FI4E H.
1.6 JHig 107 1R ) A A A
T UG 7 JEF 1 % AR RV R v A AR L
KA AL G 2 BE N R A IR BE, 2/
0 A s I ) R B R, 14 T A I A S A S
[RGB ml 5 1 ™ N ASH. 75 % (reactive
oxygen species, ROS)FIIg it S A2 i 1
NI RE RS ain Y T K Vi LB BUR
WA RO, B1HEENASHANT£F4E1L )

PPARfENR A B0 & P4l ol 4 8
BAEH. BRI R FFASAL R, JkiE
LA UTRL. PPAR 0wttt F FC A B 1) s 5
K7, figa a— &4 5 08 5 G iR E 1
FEPRE S, B IE WA A AL . Ik
AL OB RE N DR G AT SR . 40
12450 BRiACYP4A. FENT R0 FL LB Al
JIG W R 45 45 B 2%, o nl L i b i IR IR 4 il A
I 2 R B T T o Al A S B () 2T, T
SRR AA ) pAEAL . PPAR it A1 Apo-C3,
B4 VLDLA 2",

1.7 EN MR ORE EpIRTSS
734U 25 R BN i Y R O ST B 7= A R/
PUEAAL BT T eSS, 1 R 240 B i i) —
PR, TEABBUEBI RS T, F2MEA
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RIEFEEAEH], — ARG AP B
(superoxide dismutase, SOD), il /27 P £ H 22
I A, EXTPIROSE —TE P2k, HAN
Z A&VESNAFLD S YRR ARG, 7 —
A e PR IEE AL [12(uncoupling proteins 2,
UCP2), AT, fali iU CP2&ik
A, RTROSAE A HREIVE . 4 4 i 41k
ISR IS I e 7 A (1 450 3 e JEE IUE 5 B i
I, WFAE A v fig 4 MSFLR Ji AN ASHANT£F
é&,f/t[zgﬂﬂ.

B A S A S = A2 UK %, Kupffer 4 o
AR AH e s Ak, 2 B DA -1 & A A1 1)
'EAENAFLDBERE o RSEH 0o IR, Bk
PR BB AL AL B (Mn-superoxide dismutase,
MnSOD)J& G REARIE bR ] B AL (1) G BEfly, 44k
LA S 1 TGV B A R R AU 5 1, A AT
i 52 B A A BT I, s FEINAFLDI
K E. NAFLDI 5 I AMnSOD 5 H il
/b At E R AR I 39S 9 P e,

2 IRSNAFLD
NAFLD 2RSS HEA 4y, HA IR Y]
A5, £198% INAFLD 2 I 15 220 1.

NAFLD AW HLEIDay = 4T 5 % it
—HW I, EEERE 2 RAT SR IR
NAFLDUHEN IR, SCFIR, 40 b
P F A 1 = B KT
AR SV 2 TR R DG RA VR 2, BT
TA A TR 38 12k g A 1 FH R0 v ol % 2% IfLRE 2 F AL
il 51 &,

O W97 % B preptin 5 TRAH 55 1
RIEFRZRBY]. preptind Bk RILK —Fh £
JRZRB DY, NAFLDIWZ Jolal A 53 Hr & W, JE
[E. FINSHIHOMA-IR(F&EFRIRFEH) 5%
MipreptinZK P& K 25, Hpreptin/K Vb
BM I i i 32 i 186 v B A7 2 FE 0P HLLE A 1E
FINAFLD & MliEpreptinte & T, HEHE
NI IR B () e T S 5, & preptin/KF- 5
HOMA-IR. FINSZEIRAKFEFR 2 1F AP

JEJE . T2D M F & g i 5 8% A S
NAFLDIHESE G K. SRATMNAFLDZIR
2RI ENAFLD S RIR{IA SEATE . 14
oK AR DG I 7 A S TR ZZ TR« ANAH G
MG INHIRFHAE K AENAFLDIW 25 5 1.
WG A HE JiE BRUABE St L 52 3, ST G A n]
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IR0 JEE I A, AR AN 3 o i I 25 PR RO,
R, TG B> A —E 5 =B H b & = %
AR, PEHiE, TG mfEGGT. CRPHS &M fig
IEZE PR R AR IR AT et K, R e A R
1 R 45 . SANAFLDAEIR. i BeAR
AL BUEE S BN SR 42
LR A R

3 MHIRAFIEEFE SNAFLD

3.1 NAFLD HRBCE e MR 423 /i
N FEE MR, A RS REUEE. bt

RAE PUoh AL TR 1 AT 40 e
BEAE . AGA BRIE R (7K 7 32 B e T 2R R
oty AREREERIIE G DT, A AR SR I
I3 HNAFLDI R AR R e % DA K.

3.1.1 o AR 4 e
(hepatic stellate cell, HSC)iif &= A4 AT 41 4k
e ERE. IEH IFHSCAL F# R A, 0TI
52 JA 1A)BURT 40 B ke ss 9, e = AR,
HSCR A G T FI R A 4, AL ITHS CRE 43 i
KEM T TS RN ECM, [A] I 8 i 0
2 Ve Il 5 () A, AR iR PR N, R %5 3R
ECMYEH W UTAR. RT3 18 i e A It 42 175
SN HSCH T, WHHSCIGL, ARGk
HSCHA BTy RE, HLHIECHS CR A 4 3L R %
ik, W/DHS IS, NREEER et M H S CHYE
MRS, (EEHSCHRT:, M 7 e 5 1k
FIAF LT YA BERE . AENAFLD g v I i i e
BT B A BT AT e AR R ™ . ]
I3 s BE 1 Smad24% B A, $0 i A A R
BUFA &, 2 2 K DK 7 (1) A5 i, AR AT HHIHS C
IO, MR B 250 PR A o-~F 1Y LB 2 1 A
Bhtigeik. Tk s 5 AMP-J0E & I
U B Je A . PUIRE AN AR, e
JHP 2 JHF T 4 A 2 B 1) R BRT 1 RT3 2%
PR DG, R ID6 35 1A 15 7K - H ek 25 2% 1 2
W, SR FHSCIIRRIRA. WHUR, NRIE
JEHS CHOE MR D367, eI 51 kK-
T 5 BB 126 (1) £ 1 R RUR B R N R 0 e
Feak L, Bt DRSS MR 638 7K1 AT RE 2 e
SEMHS CINAEIRA AL, AR B Bos
I 2R e = FIXT T, 25 T SURMEAH G- £1 41k
RA Ik 2 B R R ks B, o SR R G
F PRI HS CIR e S AR E LR T2, B Hht
NASHAH ST 4 (1 33k ),
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3.1.2 NAFLD: £ Hij ik
8N S EA L L N e RO
rs182052. rs16861205. rs822396. rs7627128.
rs1501299. 1s2241767. rs3774261. rs266729.
RS822393%%. I LA Ers2241767 151501299
Mirs3774261 & Mk 2 AN AF LD & 1) )
IR L AR BTHR H, A-T-A RS A
NAFLDRY HF, MG-G-AFA5 4 ENAFLD
RS IR 7, AL HErs2241767 rs15012994
rs3774261 5N AFLD S k2 1) 4] 1047,
15266729(-11377G/C)Flrs822393(-4522C/T) % 2
£ HENAFLD ) KU 88 e,

JI 106 2% A DK 22 25 1k 5 7 0008 R AR A A O
P, MR 266729G 55 A 55 P K A= ji /00 95 1)
JARS B8 0. G Bk 2% 5 DN 22 25 P 5 e D IB AT R
(Helicobacter pylori, H. pylor)FEATIN, JRICZ 3L
PRI RE-1-11391G/A, A ISRSODHE R 2 5 AU
KIENAFLD. fENAFLDI &I AL H] b3 K A
5H. pylorifH HAEH. Kk, H 307 NAFLD
R, W FERRBRAL pyloris i 17 5 N 5,

A HE PO s e R RS RG
UESE, #hFEHLF(LLAR 3 ) o] 2 35 B A A4 T
LR AR LR, G LS SR
JHDhRe s H, W AR DT &A1, tk4h, HLF
BEIAG A RR IR AT, LR AR R U L 2 AR
WK B2 A2 IE, PG AMPK, & HHHLFXGE
JHF I A% 2 i 6 25/ AMIPKCGIE i 388 i BT 5, I R
] IINASHZES#.
3.13 IR T2DM: IRECEX S
VTR, AR ERAR R 1R I EC 25 BE BH S 1 I i
JUE s LK e 5 25 Ry Uk, 388 o g 7 7 1
BAEAL, BRIRAEERHMFFA, FHIE G RAE V4N
Ji rpRR R R P AR D S A AR L R
FHRT-PCREEMMINAFLD 5 g 115 4140 h g
PEEMRNAMRIEAKY, HERSHIALTHAIR
Fe4, BTN AFLDEH IR S g AL 2UIE e 5=
RN RIE R G R. 453 R IIRS IR F IR %
ik MR ARERAR B B ARG 53 =W
T A BN, i ke 2440 v 384 i IR R 2
FIE, 45 TNASH B B =30 R0R 5, T I
YA R, PeoRIRIRER 5 R 5 B U RN 4T
YL R B DA K.

AL, WF5EFR H, 10%-20%FNAFLD &
HHEFINASH. STK25/2 B K 142 547 i 1y
DURR 0 2 W R IR I 2 A PR P A8 T DG B 7
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BT STKAENASHA B F 1K 2 R H,
I, B RWESETT & STR2540 71K BT AN ASH
HAT SR

32 NAFLD & #—EE 5 )7 K]
T, HI167AN S SE IR 4 R R I 5 22 IR 3R,
N2 F 2l AR AL W, tRE)k
Wiy EEAL. B, . HSCZEH
A3 h . WU IR 1 T I 2 A2 55 T 5 22 0 b 1)
FEN E, ORI Y. (R kg 2 ok
MR A=, B ER%E. TNF-a. IL-
2BFIK AT v M BE fIR 22 Bl (lipopolysaccharide,
LPS), M2 e, B-SZARBHA . IR —WE IR IRy
(cyclic adenosine monophosphate, cCAMP)., =2
]« A A TR T L )

I8 K e IE HEH S C I £F 4 fh A2 S W B
T M5 4w B VR AL 23 R Rk, R
RIEALEFYEAAE L, &5y /&l i #) HIPPARY,
Ml I HS CHEAL . EFFHS CHYFE E R,
NASHI I i 8 % /- FNADPHAELEF . Micr-
RA2 /A TGE(E 5 FIEFHEAL I — AN .

AT k8 3% 5 B 5 35 TR A AR 1 75
VEF. 7 T 3% 3 a6 R B A B 14 41 FH
L 5 F IR 23, T s — g T I 3 SR
Y F A W PRI AR B B AR AL
WM5E, WF5T 12 W18 2 JENAFLD XSG 1, I
RIA PR ERANEL, SRS PR HTIINAFLD
R, MR SR 2 S R A
HOMA-IR 2 IEAHK, SSHOMA%S(JB &y Z U
PR, 5SBMI. TGHIHOMA%B(HE %
SIUATIIRE) A IEA K.

WL, NASHE E AT 2 e H %
PRIEIR AR S5, DRIM A B I 5 R 4% LR 1 JrF At
BN D7 A PR D e, U0 i N A A 2
Tl B P A, R EERA N ROSIE B
%, 1 i ol B AL S EENASH KR 2. [A] I 208
Zx 55N A SHH MR [R] 5% 98 90 e B2, B9 e A
L 7 T JRAE A JIU ] R A 3 4
IYWTNF-ay TL-6. TL-12, A3 40T J B
RA.

5 2% Z A (leptin receptor, LEPR)Z &5
Ag I ACH FIIR AT 5%, KBLLEPR Q223RA%%AT
FE DRI 3 PR, 2R AEN AF LD AR 3 ik A
AR R R 7. LEPR I K GIn223 Arg(G/G)
MSOD9Ala/Val(V/V) R HEFEN A F LD KU
PR, 7 R EG T H, — FORUITS A — N
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e 2y, v ELEPRIGURE, M ifi it g i A7,
RIS AR R, W DNASHAR A,
[[TRE22 72 o Y AN W o L e W o R
ARk J. X B R R IR B S ATHOMA
e 5 Scd ALK R AT G ZENE R 4L
Hfikadropin/&NAFLDA A GG R T, PRAL I
Tadropinifé & AT fE & AN AT 5 1 g 107 14
o bRict.

B2, FERNAFLDA XU AE M, —J5 1
P2 PR TROFIT A 7 B JH R D A, AL
TH = BEH I KCE, B REAIL A 28N =1
HIR LA, S E LA ] B B B IR U
— 7 IR R B2 AR H B AR S 5 R R AR
IR B 2R AAURE, T8 e 8 357K ORI KR,
3.3 -lc  NAFLD [#]
M 18 15 J0 445 4 82 F (sterol regulatory element
binding protein, SREBP)&— A F N i I
B R A, 2 — Mk T T “ ik
Wi - PR -WR T e E IR bt 7 BRI L g
Ay ib R B3F: BISREBP-1a. SREBP-1cfll
SREBP-2. SREBP-1c L2 2 5 IR IiR M K&
J&, SREBP-2{(t it IH [ §7 1) 75 B%, MISREBP-1a
W) R ERE LA SR R Sl g,

SREBP-1c/£SREBPI{— WAL, shiik
WIISREBP-1 90%HSREBP-1ci ik, filf2: /i
J05 5 A I HE PR e s IR R PR, OO i
21 w52 A1 46 R 7 1 (adipocyte determination
and differentiation factor 1, ADDI), FE /AT
0 R D7 Al ek At 2 5 i T ik 1A
(1) 2 B S R, IR AR, RS
A 7 B RO A A SO, At R 1Y 110 L R 4
% 2 IR 2 H (low density lipoprotein, LDL)%%
. CIHEEARICEE(ACC). FAS. R
HBEA MR EE(SCD) il 45 b S A o TR 0
2 TR i R P2 W i 2. SREBP-1c 2/ 3 i 3%
X 4T 450 W A I A DR S T TR 4 A T 2 s TR 7
B DRI/ UK 25 3 BSREBP R AL 18D, H
243 SO IO VL[5 PR R O I P 5 ik /D1,
3.4 NAFLD WlERE A%
I (myosin light chain kinase, MLCK) /2
e PR AR BB SO A IR . MLCKAE A
S bR 2 8 (myosin light chain,
MLC) B, ‘T BUW &I Bt s D) Re 99, 16
NAFLD A (1L o 45 T 24 A

KR NPT 45 R B 2"NAFLD
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103595 1E JE& 5 i R B LB B Bt (1) 2 40 K. T
T IEALAM B I 1) 5 0 3= B2 3 LA i 26 0L 3
PEBE . BrunZE W5 R W], NASHIERE /N B
AF 0 Sk 7 A i 10 3 7 T 8 o R D bR R
IOV TE s, 48 I A R RS BV 1 3 0
#an, FECT EE R E KN R R MUE. 3R
NAFLDFI R AL [ R AT U B B 1 52 454 2 1]

H G o] WM L C KA Ji 38 Bt i 2y 6 1 i it

LI P R AZ 0. H TMLCK AR
I, R AU GE e 52 40, T 30 1 1 0 1 1
b, FRRE CGEZUATHY MR RRE 2 E
BRI IE, 3381 TN AFLD (¥ ik o,
3.5 Ghrelin NAFLD Ghrelin 8 KL
KB E AL W FE % 4K (growthhormone secreta-
gogue receptor, GHSR), & —F/NyrTZ Ik,
Ghrelin 5 BN 41 BGHSREE A 1ML HEGHIFI 43
WAL T NG B B, VA O3, UG A
I, A0 KIAKKF-Ghrelin o] %5 &
MU 3L, TR B PR A
1) R,

GhrelinXfNAFLDA —Fi 447 1 H.

Cheyuo®5 " Bl Ghrelin 7] fEH 1L TH#E B0 i &
FEBURAE A, Ghrelinid n] J /b LT 4 40 g &
HSCERAE, BTSN ER R M S N FREE,
BRI A, foe 20K BRI £ AR 4 .
(A, SRR AT GhrelinsK -3k T FiN AFL DY)
R R IR 2 A — AN HT AT IR E,
3.6 4 NAFLD M EE4E5rd
5 [ (retinol binding protein, RBP4)/&—Ffi k&
BRI i 7 D7, AN S STRF g AR 25 6L,
AT RAER 13, PReZS HNASHIERE.
RBP4 = 7T JFF 55 J5 40 M (10 REL T P 5 Y v 45 i,
LA IR B4, A ] £ i 1y 41 A = 2.

H A7 A RBP4 S TR FIN A SHHE i AH 5%
(DJRWT 73 WA IR BPAZEIR FINAFLDE i L %
FEER]. PI3KOIE [ by 3% TR0 3 i 2 Wl e ds A ik
B EEAN 307, PR FEZ AP 1 (insulin
receptor substrate, IRS )2 I i IR A IR A2 Jik
By A5 546 R I E S RBP4 2
5 3 8 TR T P I R Wl Bk PR Ik, M PIBK
PR B FITR S 17 2 N2 B35 1R A 7K 1 B AIC IS B
23 FEIRK. RBPA LM, Bl & 52 B AR
KT BLIEAHETY, (2)RBP4AS 5 IR TR &
TR IRARIFTT RN, MIERBPAKRE g S5TG.
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BMI. NAFLDH & IEAISE"; (3)RBP4T] fES
ENASHEERE. RBP4 = nf 5 [ 2t 2k, S1
FISFAE PPAN 2k 1) = B g br. 2R EA
AN T RAE R AR, b vl i i 5 R
SN SRR N ORI I G i ds, AT 5 2
NASHWRAES KR BIGERIFTE RAR
AR TR, A e — S FTUE 5K,

4 ERZESNAFLD
4.1 Toll NAFLD TollFf52 44 (toll-like-
receptor, TLR)& BB PUn 2 AR 50, )il
S0 LA AR O 1K) 43 AR Ul 0 ] A
R RESHAVEH. TLREIR 123 54k %
R it 2. TLRAENFFAE 40 i . Kupffer4f i
JF 57 PN B2 4 . HES CRIAE A P 7 40 it 25 41 i
TR KREFARTIEK ], TLR2, TLR4A!
TLR9 TLR.Z 5 TNAFLD, %: 5 ENASHIY
RAEHKE.

NAFLDIH. Farhadi%5"" (i 55 #7, Kupffer
A0 M v 5 b E A TLRECAR &5 &, 4k
iM5 1 RNASHEF . 1Esh PR T
H, R OUFIRTE N # Z A TLRENASHE R
R EEAEH. YeS W s fr th, TLR4YE
Kup fferdfl g H i 23008 2% 1 75 F RO SHK
FMEVE AL X BP-1(X & 4 5 8 ) R S

N AF LD &35 1 5 38 5 A7 70 5 K CF
FFA. 25057 %1, FEA i i TLRAEHIE 3
NAFLD & AR5 Jig. LPSHING 54 53 in b4 i
iR F R v A G 40 i Y T LRAYVE AL
YamamotoSF " IFFT I A AR R 1] 45 TLR2 5
FCRCAARLE & G AR PR, KRR ] B8 TLR
FILM R s N Z, WS Kup fferdl /0
M RAE, SEINASHBEE. HrifKimZs ™
& TLR7TAEN AF LD A A 1k B OB AE H
TLR7f5 Z &2 #imiquimod(BKE 5445, TLR7
P A ) G, I 5 5 R R LG F-1 0] [
1ENAFLDHE i, $¢ HUNAFLDA YT 8 s s
4.2 PPARy2 NAFLD i % fb i A48 G 4
1% 52 V& (peroxisome proliferator activated receptor,
PPAR)Z —AERERACHT . R4/ f bt
B H AR R S A S R, 19904 M)y
B TE R SRAT, DRI A A P A 1 T ) S s
RE 3 AT A A Bl A B i 13 44

PPARZ o By 3FHEAY, J3 )5 AN IR Sk
K gt 25t F Dy Re & . P PPARY NG
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£ i s A1 2 38 0 B 3% At A T A% 3 11 =
BORAE, FESHW RN .
0 T P 75 B 5 2 A7 . T LAY IR 7 1k I 4%
FIHIH S CHOE FIHE oG 8, 2822 g 17 T4 44k,
e, AENAFLDIF R A R AT H %
YEH]. PPARYyFI3F0F %Y, BIPPARyL. PPARy2
HMIPPARY3. PPARY2FF SR I& TR 23,
IR s R, 2 & THSCH.
PPAR X i 17 40 i (1 386 A5 F0 43 Ak e 45
BAEF. PPARyXS IR 7 40 I F 23 A 1 1) 31
VEFH®. PPARYER T 76 i 5 40 i 3k ke Sk
YERI AN, AR T3 IR TR S Ak A g ot ARt o
R EB/EH]. PPARyFR AT S i v 3t
K s 22, Wi RR T & . PPARy2 5514
C/G 2 7V W A 1 i ) 200 7 30 T 1 n A A
B BINAFLDM R S, Fgr gy R, 78
L-02/iF 4t ffLif iE PPAR o ¥l ISREBP-1c# 1A
- UAFFAS IR 5 & BRI A R ™.
NASH i fEHIR, PPARyEE ) 3%
NASHFIAEH, — 77 T 3= 8 ik )i 17 40 i xof fe
By Z40 URAb iS AR AR L. 55— 7 IIPPARY
AAERN . AMIEIHS CIRIBGE AL Ak, &
HUF A4k 3R 9R 2. PPARaRIPPARY[FIAL
Y0 0 Tk — S JH R g 7 2 2R DR 3Rk 1
PR ENASHAT 297 34", PARP1Z—Ff
DNASUGAT IS, X MRS, v 2
e AN LAt s A A R —FfnT ARSI - .
X T DNAZ B AT E B R B E . 76
e I D K B ) SPAR P13, PARP1 253 a3
AT 428 1) A DA 808 v I M B 75 5 e 1 IR I 7 A
RAE. PPARo S /EPARPIFEY), /' FPPARa
112 58 A D P-RZ Bl JEHC itk 2R 2 22 ¥E L TR )3 3
TRl 5 Sirt LA EAE ™, X & —4PPARa
155 W IR DGR, 5 SUIR D R 0 B
i, M HPARPILE N JH- 41 /2 PPARa HE R ) —
AN S AR, FLAth, 0 S80S 0 s A A 5 ]k
PPAR oG FIHE L K618 NAFLD A T
IR 7R PARPIG 1 FIPPAR 0. %2 28 ADP-#% K it
AR, WL RAoR, 7ENG iR PARP]
WO, W PPAR ofF 5 4 LR 1 g 7 1R
AL IR B RS . PARP L 245 LG 1 1] i
PPARGIFE I, PRI, SINAFLA ¥4I 7 1™,

5 MicroRNASNAFLD
/NRNA(microRNA, miRNA) &2 N 421
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KREEL)420-24 2 IR IF/DRNA, HoAE4H
WHAZ R EERAER, 5 miRNARLL
A ZAEIER, 171U miRN AW A] 35 [ —A
L. AN, miRNAWATH ALK =425t
AL BEEIFICIRIR N, 5 XmiRNA5NAFLDIY)
I WIZEHTIE 2, P00 T X miRNAA, %
NAFLD Ao HLI T80 L fige.

HEHA NI SNAFLDM XM miRNA
HmiRNA-9. miRNA-124. miRNA-144.
miRNA-33a. miRNA-301la-3p. miRNA-
34a5p. miRNA-375%, miRNAZRILENAFLD
R — AR E . miRNA-301a-3p.
miRNA-34aSpR AN, I HNAFLD
FPEEME AR AR R miRNAR L,
JE TR KA B AR, miRN AR St 5
FNRIEMIAT#, SNAFLDIE AL, 1
ArmiRN AR S W T 2 2340 5 2o 48, 98
HrNAFLD ™ 5™ miRNA-124i 3 TRB3
BT TGE ™. miRNA-95 B A8 2 IF] £
IEASE, Onecut2 MISIRT1 24 miRNA-9f{ 404
NAFLDRE FRIE AN, miRNAK I
P B 5 PR 1) A A Tk R I A P B
RN PTG M EE . IV 2 SR AROE
miRNA 5 NAFLD#F A ¢, A, miRNAZ VT
YrNAFLD"™ 5 & (47 J1$8H5. , INAFLDHfii
P43 SR W I 1 A A

miRNATEJE R 3Rk 1 i bk 3 22
YEH, AR —AN8 AR brad, i B2
NAFLDACFE ER—ANa97 TH. miRNARR
W5 NAFLD RIGA IR OC, BB ™ &
A, DistefanoZE 4R 15 fE A miRN A
SE SEAE RN AF LD A2 B R0 38 1 16 PR
WML E— N R .

6 FHEME-SNAFLD

W T A TR A R e R B IR BT
TR, REBEBRRE P 5 2 B Y. B
FUE 52 Jl77 18 4 i1 A= 75 2R Al . 2 55N AFLDI K
AR H T 22 U 5B 7 i T B R IR SR )
ReE TR L e . AR ZRE IR — A T ER
SR DR 2R i A v A A R A 3 i i P 95 3 R
BT B3 ) S5k e, 19N JH SR LT 4L,
R R B AN Y, FisE iR (short-chain
fatty acid, SCFA)FI SBESE N, MHEHFEZS, A
SRR W] G R Bl g B, i TE JIE A i i A
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P LA T S BT B 451

WP R IIN AFLD 23 i 18 0 35 1 v,
/N A BRI R A K R A SR . R S A
AP T I S #, INAFLDY)
By 3R 7B APk, 2 i R M 3 Y 1 o
I, W s P K 40 BERE T P 75 3R 2 T TR K R
GERE NREIR, TN 5 2 EDY, J5 % Al
I WA AEFNIR & . S 4h, 40 T e A 1)
LPSH] i TRLAVE H T 5 48 i AT i 4 i,
7 SR P OE AN MR 1ok 5 R IR.

J¥ 8 0 o RO W K A, KA
YL AR S . SCFA. ZIR. IR T
355, SCFAL NI an g T 24y, 1232
P PR AR B R P X T A B KA S T = A i
H{#IS CFAAMY BT LA 24 %8 37400 Jo i e R S0
A A e B i 288 AR R S g S N S5 AR T
fe. s i MopE 22 AE K- 1(glucagons-like peptide-1,
GLP-1)/& 4 FSCFA 5 JHF I g i 4 14 1) 5 2
Y5t SCFA S A7AE T i P 23 ik 40 - L 40 i
JEEZZ I () G R I3 44(G protein-coupled
receptors, GPCR)41FIGPCR43 454 ), i 1
T4 B A I C A2 Filc AM PR JEE fish % I s L4
M/ W GLP-15GLP-152 4k 45 4, 1539 i i
AN 3 (390 N (9112 S 11 = S
S DAY R 44 M T il 2 2 T PR A 4 T,

i T 440 ] S TR 1) L AR U ) %
XINAFLDIW AR JERAEAE L. TE & I IRy 1R
VE g LA TR 38 T B 5k B W 5 M s vk o 2B 3%
(YIRS, 11 3 A T £ o B BRI L SRS
T, DA R A AR A R e 40 e nl v JE BEX
24 (farnesoid X receptor, FXR)FIGH (4 B I H
R ZAR(TGR)STA IR AR, - HZh
A RNHVT R A B AU AN EE WL 1) 3 R R TR
A R IR D AT AR AR R K R AY, BT
SR P A0 A TR A SO S BRI, BRTHIR IS
HATARSR R B E T, T 5 40 1 40 M A 1 1)
Tt JU 45 5 e DA RIS, 8 810400 11 280 P P R A
BEFR AR, FH /N Y A0 v do A 0

W TR, P 40 ] F X R YT
PRI ARE. FXRAA T T A T 42 AT M
JUBT A= HDL/TGHn th F I 5 T GHe Ak ke 2]
SHEAE M, A T TGRIG S 77 n] FAA ifin 2 AT
AET G/K P, AT ok FHE AT g i A 04, D,
I R IR R AR ATF X R/T GRS 15 5 #%
S, WS AR n] A HENAFLD sk FE! 01,

WCJD | www.wjgnet.com 678

A TR LR AT S A A RGBT AL A
FH, nT B S D B A, S A RGO B R R R
H, BEL L Ao A o B ARG, B o e
IR AR, 0] P AU ) . 8
J¥7 RIS W) JIg 66 IS 3 B 18] AN [R]85 2 1T 2 v
JYr 8 3¢ i Dy e, 0 PR A AE 92N AF LD (¥ 3 Jig
A EEAEHM. 85 A ] I SR A R
FAEG™. B AERNIAIT IR, ARG LS
WK, B IR ™. Frir Saez-LaraZ!'?
NG ARTRIS R 5, i A2 B 0] G oK A6 S 4
AR 8 e UK, SRR, BRAG I R
R UK, AN AFLDAUHE RIS 3RS 4r . BT
AR N I 28 A AR B 2, P S R A —,
DAL, 55 2 R AR FER I A 1 — 2D IR IE .

7 518

AT KRB PERIRI R IR
IR, Bife 5N Z &M WEMARE 7.
W T TR AE AR 2 R AT S5 AE 9N AF L DI R0 AL
O 2L, R mPLHE AR e AW T,
5 H HT S IT BTSN AF LD K6 7 F18E (7]
1BYT. BIVENAFLDAMY ST AL 3, fibif
BN S, WA RIS — DR
NHFFFE, GG K25 V07 7t KT IR .

8 BN

de Alwis NM, Day CP. Non-alcoholic fatty liver
disease: the mist gradually clears. ] Hepatol 2008;
48 Suppl 1: S104-S112 [PMID: 18304679 DOI:
10.1016/j.jhep.2008.01.009]

2 European Association for the Study of the Liver
(EASL); European Association for the Study of
Diabetes (EASD); European Association for the
Study of Obesity (EASO). EASL-EASD-EASO
Clinical Practice Guidelines for the Management
of Non-Alcoholic Fatty Liver Disease. Obes
Facts 2016; 9: 65-90 [PMID: 27055256 DOI:
10.1159/000443344]

3 Lonardo A, Ballestri S, Marchesini G, Angulo
P, Loria P. Nonalcoholic fatty liver disease: a
precursor of the metabolic syndrome. Dig Liver
Dis 2015; 47: 181-190 [PMID: 25739820 DOI:
10.1016/j.d1d.2014.09.020]

4 Younossi ZM, Stepanova M, Negro F, Hallaji S,
Younossi Y, Lam B, Srishord M. Nonalcoholic
fatty liver disease in lean individuals in the United
States. Medicine (Baltimore) 2012; 91: 319-327 [PMID:
23117851 DOI: 10.1097/MD.0b013e3182779d49]

5 Schneider AL, Lazo M, Selvin E, Clark JM. Racial
differences in nonalcoholic fatty liver disease
in the U.S. population. Obesity (Silver Spring)
2014; 22: 292-299 [PMID: 23512725 DOI: 10.1002/
oby.20426]

6 Pan JJ, Fallon MB. Gender and racial differences

2017-03-18 | Volume 25 | Issue 8 |



10

11

12

13

14

15

16

17

18

19

20

J3aishideng®

in nonalcoholic fatty liver disease. World | Hepatol
2014; 6: 274-283 [PMID: 24868321 DOI: 10.4254/
wjh.v6.i5.274]

Younossi ZM, Diehl AM, Ong JP. Nonalcoholic
fatty liver disease: an agenda for clinical research.
Hepatology 2002; 35: 746-752 [PMID: 11915019
DOI: 10.1053/jhep.2002.32483]

2006; 29: 1-2

2006; 29: 3-4
Eslam M, George J. Genetic and epigenetic
mechanisms of NASH. Hepatol Int 2016; 10:
394-406 [PMID: 26683320 DOI: 10.1007/s12072-
015-9689-y]
Lee J, Kim Y, Friso S, Choi SW. Epigenetics in
non-alcoholic fatty liver disease. Mol Aspects
Med 2016 Nov 23. [Epub ahead of print] [PMID:
27889327 DOI: 10.1016/j.mam.2016.11.008]
Ye D, Yang K, Zang S, Lin Z, Chau HT, Wang Y,
Zhang ], ShiJ, Xu A, Lin S, Wang Y. Corrigendum to
“Lipocalin-2 mediates non-alcoholic steatohepatitis
by promoting neutrophil-macrophage crosstalk
via the induction of CXCR2". ] Hepatol 2017; 66: 669
[PMID: 28063617 DOI: 10.1016/j.jhep.2016.12.006]
Lee HY, Birkenfeld AL, Jornayvaz FR, Jurczak
M]J, Kanda S, Popov V, Frederick DW, Zhang D,
Guigni B, Bharadwaj KG, Choi CS, Goldberg IJ,
Park JH, Petersen KF, Samuel VT, Shulman GI.
Apolipoprotein CIII overexpressing mice are
predisposed to diet-induced hepatic steatosis
and hepatic insulin resistance. Hepatology 2011;
54: 1650-1660 [PMID: 21793029 DOI: 10.1002/
hep.24571]
Karavia EA, Papachristou DJ, Kotsikogianni
I, Giopanou I, Kypreos KE. Deficiency in
apolipoprotein E has a protective effect on diet-
induced nonalcoholic fatty liver disease in mice.
FEBS ] 2011; 278: 3119-3129 [PMID: 21740524 DOI:
10.1111/j.1742-4658.2011.08238.x]
Mintziori G, Poulakos P, Tsametis C, Goulis DG.
Hypogonadism and non-alcoholic fatty liver
disease. Minerva Endocrinol 2016 Nov 23. [Epub
ahead of print] [PMID: 27879963]
Koukias N, Buzzetti E, Tsochatzis EA. Intestinal
hormones, gut microbiota and nonalcoholic fatty
liver disease (NAFLD). Minerva Endocrinol 2016
Nov 23. [Epub ahead of print] [PMID: 27879962]
Abd El-Haleim EA, Bahgat AK, Saleh S. Effects of
combined PPAR-y and PPAR-o agonist therapy on
fructose induced NASH in rats: Modulation of gene
expression. Eur | Pharmacol 2016; 773: 59-70 [PMID:
26825546 DOI: 10.1016/j.ejphar.2016.01.011]
Chen H, Zhang L, Li X, Li X, Sun G, Yuan X, Lei
L, Liu J, Yin L, Deng Q, Wang J, Liu Z, Yang W,
Wang Z, Zhang H, Liu G. Adiponectin activates
the AMPK signaling pathway to regulate lipid
metabolism in bovine hepatocytes. | Steroid
Biochem Mol Biol 2013; 138: 445-454 [PMID:
23994141 DOI: 10.1016/j.jsbmb.2013.08.013]
Sparks JD, Dong HH. FoxO1 and hepatic
lipid metabolism. Curr Opin Lipidol 2009;
20: 217-226 [PMID: 21037971 DOI: 10.1097/
MOL.0b013e32832b3f4c]
Lima-Cabello E, Garcia-Mediavilla MV,
Miquilena-Colina ME, Vargas-Castrillén J,

WCJD | www.wjgnet.com

21

22

23

24

25

26

27

28

29

30

Lozano-Rodriguez T, Fernandez-Bermejo M,
Olcoz JL, Gonzalez-Gallego ], Garcia-Monzén C,
Sanchez-Campos S. Enhanced expression of pro-
inflammatory mediators and liver X-receptor-
regulated lipogenic genes in non-alcoholic fatty
liver disease and hepatitis C. Clin Sci (Lond) 2011;
120: 239-250 [PMID: 20929443 DOI: 10.1042/
(CS20100387]

Ma ZZ, Lu LG. Cholesterol metabolism and non-
alcoholic steatohepatitis. Zhonghua Ganzangbing
Zazhi 2016; 24: 623-627 [PMID: 27788713]
Ioannou GN. The Role of Cholesterol in the
Pathogenesis of NASH. Trends Endocrinol Metab
2016; 27: 84-95 [PMID: 26703097 DOI: 10.1016/
j.tem.2015.11.008]

Sookoian S, Flichman D, Castaiio GO, Pirola CJ.
Mendelian randomisation suggests no beneficial
effect of moderate alcohol consumption on
the severity of nonalcoholic fatty liver disease.
Aliment Pharmacol Ther 2016; 44: 1224-1234 [PMID:
27778410 DOI: 10.1111/apt.13828]

Wei J, Zhen YZ, Cui ], He FL, Shen T, Hu G, Ren
XH, Lin YJ. Rhein lysinate decreases inflammation
and adipose infiltration in KK/HIJ diabetic mice
with non-alcoholic fatty liver disease. Arch Pharm
Res 2016; 39: 960-969 [PMID: 27277164 DOI:
10.1007/s12272-016-0770-4]

Esser N, Legrand-Poels S, Piette J, Scheen AJ,
Paquot N. Inflammation as a link between
obesity, metabolic syndrome and type 2 diabetes.
Diabetes Res Clin Pract 2014; 105: 141-150 [PMID:
24798950 DOI: 10.1016/j.diabres.2014.04.006]
Pawlak M, Lefebvre P, Staels B. Molecular
mechanism of PPARa action and its impact on
lipid metabolism, inflammation and fibrosis in
non-alcoholic fatty liver disease. ] Hepatol 2015;
62: 720-733 [PMID: 25450203 DOI: 10.1016/
jjhep.2014.10.039]

Francque S, Verrijken A, Caron S, Prawitt J,
Paumelle R, Derudas B, Lefebvre P, Taskinen
MR, Van Hul W, Mertens I, Hubens G, Van
Marck E, Michielsen P, Van Gaal L, Staels B.
PPARa. gene expression correlates with severity
and histological treatment response in patients
with non-alcoholic steatohepatitis. | Hepatol
2015; 63: 164-173 [PMID: 25703085 DOI: 10.1016/
jjhep.2015.02.019]

Kojima H, Sakurai S, Uemura M, Fukui H,
Morimoto H, Tamagawa Y. Mitochondrial
abnormality and oxidative stress in nonalcoholic
steatohepatitis. Alcohol Clin Exp Res 2007;
31: S61-S66 [PMID: 17331168 DOI: 10.1111/
j.1530-0277.2006.00288.x]

Anders LC, Yeo H, Kaelin BR, Lang AL, Bushau
AM, Douglas AN, Cave M, Arteel GE, McClain
CJ, Beier JI. Role of dietary fatty acids in liver
injury caused by vinyl chloride metabolites in
mice. Toxicol Appl Pharmacol 2016; 311: 34-41
[PMID: 27693805 DOI: 10.1016/j.taap.2016.09.026]
Henning JR, Graffeo CS, Rehman A, Fallon
NC, Zambirinis CP, Ochi A, Barilla R, Jamal M,
Deutsch M, Greco S, Ego-Osuala M, Bin-Saeed U,
Rao RS, Badar S, Quesada JP, Acehan D, Miller G.
Dendritic cells limit fibroinflammatory injury in
nonalcoholic steatohepatitis in mice. Hepatology
2013; 58: 589-602 [PMID: 23322710 DOI: 10.1002/

679 2017-03-18 | Volume 25 | Issue 8 |



J3aishideng®

31

32

33

34

35

36

37

38

39

40

41

hep.26267]

Zahran WE, Salah El-Dien KA, Kamel PG, El-
Sawaby AS. Efficacy of Tumor Necrosis Factor
and Interleukin-10 Analysis in the Follow-up of
Nonalcoholic Fatty Liver Disease Progression.
Indian | Clin Biochem 2013; 28: 141-146 [PMID:
24426199 DOI: 10.1007 /s12291-012-0236-5]
Krautbauer S, Eisinger K, Lupke M, Wanninger
J, Ruemmele P, Hader Y, Weiss TS, Buechler C.
Manganese superoxide dismutase is reduced
in the liver of male but not female humans and
rodents with non-alcoholic fatty liver disease.
Exp Mol Pathol 2013; 95: 330-335 [PMID: 24161595
DOI: 10.1016/j.yexmp.2013.10.003]

Mabher JJ, Leon P, Ryan JC. Beyond insulin
resistance: Innate immunity in nonalcoholic
steatohepatitis. Hepatology 2008; 48: 670-678
[PMID: 18666225 DOI: 10.1002/hep.22399]

Jung TS, Kim SK, Shin HJ, Jeon BT, Hahm JR,
Roh GS. a-lipoic acid prevents non-alcoholic
fatty liver disease in OLETF rats. Liver Int 2012;
32: 1565-1573 [PMID: 22863080 DOI: 10.1111/
j.1478-3231.2012.02857.X]

El-Eshmawy M, Abdel Aal I. Relationships
between preptin and osteocalcin in obese,
overweight, and normal weight adults. Appl
Physiol Nutr Metab 2015; 40: 218-222 [PMID:
25675353 DOI: 10.1139/ apnm-2014-0338]

Ozkan Y, Timurkan ES, Aydin S, Sahin I,
Timurkan M, Citil C, Kalayci M, Yilmaz M,
Aksoy A, Catak Z. Acylated and desacylated
ghrelin, preptin, leptin, and nesfatin-1 Peptide
changes related to the body mass index. Int |
Endocrinol 2013; 2013: 236085 [PMID: 24371438
DOI: 10.1155/2013/236085]

Celik O, Celik N, Hascalik S, Sahin I, Aydin S,
Ozerol E. An appraisal of serum preptin levels
in PCOS. Fertil Steril 2011; 95: 314-316 [PMID:
20883990 DOI: 10.1016/j.fertnstert.2010.08.058]
Lonardo A, Lombardini S, Scaglioni F, Carulli L,
Ricchi M, Ganazzi D, Adinolfi LE, Ruggiero G,
Carulli N, Loria P. Hepatic steatosis and insulin
resistance: does etiology make a difference? |
Hepatol 2006; 44: 190-196 [PMID: 16168516 DOI:
10.1016/j.jhep.2005.06.018]

Alam S, Mustafa G, Alam M, Ahmad N. Insulin
resistance in development and progression
of nonalcoholic fatty liver disease. World |
Gastrointest Pathophysiol 2016; 7: 211-217 [PMID:
27190693 DOI: 10.3349/ ymj.2016.57.4.885]
Yamauchi T, Nio Y, Maki T, Kobayashi M,
Takazawa T, Iwabu M, Okada-Iwabu M, Kawamoto
S, Kubota N, Kubota T, Ito Y, Kamon J, Tsuchida
A, Kumagai K, Kozono H, Hada Y, Ogata H,
Tokuyama K, Tsunoda M, Ide T, Murakami K,
Awazawa M, Takamoto I, Froguel P, Hara K, Tobe K,
Nagai R, Ueki K, Kadowaki T. Targeted disruption
of AdipoR1 and AdipoR2 causes abrogation of
adiponectin binding and metabolic actions. Nat Med
2007; 13: 332-339 [PMID: 17268472 DOI: 10.1038/
nm1557]

Hong J, Kim S, Kim HS. Hepatoprotective Effects
of Soybean Embryo by Enhancing Adiponectin-
Mediated AMP-Activated Protein Kinase a
Pathway in High-Fat and High-Cholesterol Diet-
Induced Nonalcoholic Fatty Liver Disease. | Med

WCJD | www.wjgnet.com 680

42

43

44

45

46

47

48

49

50

51

52

Food 2016; 19: 549-559 [PMID: 27266339 DOI:
10.1089/jmf.2015.3604]

Tardelli M, Moreno-Viedma V, Zeyda M, Itariu
BK, Langer FB, Prager G, Stulnig TM. Adiponectin
regulates aquaglyceroporin expression in hepatic
stellate cells altering their functional state. |
Gastroenterol Hepatol 2017; 32: 253-260 [PMID:
27083512 DOI: 10.1111/jgh.13415]

Salman A, Hegazy M, AbdElfadl S. Combined
Adiponectin Deficiency and Resistance in Obese
Patients: Can It Solve Part of the Puzzle in
Nonalcoholic Steatohepatitis. Open Access Maced
] Med Sci 2015; 3: 298-302 [PMID: 27275239 DOI:
10.3889/ 0amjms.2015.057]

Kamada Y, Matsumoto H, Tamura S, Fukushima
J, Kiso S, Fukui K, Igura T, Maeda N, Kihara S,
Funahashi T, Matsuzawa Y, Shimomura I, Hayashi
N. Hypoadiponectinemia accelerates hepatic
tumor formation in a nonalcoholic steatohepatitis
mouse model. ] Hepatol 2007; 47: 556-564 [PMID:
17459514 DOI: 10.1016/j.jhep.2007.03.020]

Zhou Y], Zhang ZS, Nie YQ, Cao J, Cao CY, Li YY.
Association of adiponectin gene variation with
progression of nonalcoholic fatty liver disease: A
4-year follow-up survey. | Dig Dis 2015; 16: 601-609
[PMID: 26334200 DOI: 10.1111/1751-2980.12288]
Li HJ, Li CP, Zhang C, Zhong XL, Shi L.
Association of Adiponectin gene polymorphisms
and nonalcoholic fatty liver disease. Int | Clin Exp
Med 2015; 8: 16676-16681 [PMID: 26629202]
Zhang CX, Guo LK, Qin YM, Li GY. Association
of polymorphisms of adiponectin gene promoter-
11377C/G, glutathione peroxidase-1 gene C594T,
and cigarette smoking in nonalcoholic fatty liver
disease. | Chin Med Assoc 2016; 79: 195-204 [PMID:
26897098 DOI: 10.1016/j.jcma.2015.09.003]

Wei Z, Li-Qun Z, Xiao-Ling H, Jian Q, Guo-Yue Y.
Association of adiponectin gene polymorphisms
and additional gene-gene interaction with
nonalcoholic fatty liver disease in the Chinese
Han population. Hepatol Int 2016; 10: 511-517
[PMID: 26865047 DOI: 10.1007 /512072-015-9687-0]
Zhang C, Guo L, Qin Y, Li G. Correlation between
Helicobacter pylori infection and polymorphism
of adiponectin gene promoter-11391G/A,
superoxide dismutase gene in nonalcoholic fatty
liver disease. Zhongnan Daxue Xuebao Yixueban
2016; 41: 359-366 [PMID: 27241145 DOI: 10.11817/
j-issn.1672-7347.2016.04.004]

Li Z, Xu J, Zheng P, Xing L, Shen H, Yang L,
Zhang L, Ji G. Hawthorn leaf flavonoids alleviate
nonalcoholic fatty liver disease by enhancing the
adiponectin/ AMPK pathway. Int | Clin Exp Med
2015; 8: 17295-17307 [PMID: 26770322]

Savvidou S, Karatzidou K, Tsakiri K, Gagalis A,
Hytiroglou P, Goulis J. Circulating adiponectin
levels in type 2 diabetes mellitus patients with or
without non-alcoholic fatty liver disease: Results
of a small, open-label, randomized controlled
intervention trial in a subgroup receiving short-
term exenatide. Diabetes Res Clin Pract 2016;
113: 125-134 [PMID: 26803355 DOI: 10.1016/
j.diabres.2015.12.003]

Amrutkar M, Chursa U, Kern M, Nufiez-Duran
E, Stdhlman M, Siitt S, Borén J, Johansson
BR, Marschall HU, Blither M, Mahlapuu M.

2017-03-18 | Volume 25 | Issue 8 |



53

54

55

56

57

58

59

60

61

62

63

64

J3aishideng®

STK25 is a critical determinant in nonalcoholic
steatohepatitis. FASEB ] 2016; 30: 3628-3643
[PMID: 27421788 DOI: 10.1096/£j.201600562R]
Hossain IA, Akter S, Rahman MK, Ali L. Gender
Specific Association of Serum Leptin and
Insulinemic Indices with Nonalcoholic Fatty Liver
Disease in Prediabetic Subjects. PLoS One 2015; 10:
€0142165 [PMID: 26569494 DOI: 10.1371/journal.
pone.0142165]

An BQ, Lu LL, Yuan C, Xin YN, Xuan SY. Leptin
Receptor Gene Polymorphisms and the Risk of
Non-Alcoholic Fatty Liver Disease and Coronary
Atherosclerosis in the Chinese Han Population.
Hepat Mon 2016; 16: 35055 [PMID: 27257426 DOI:
10.5812/hepatmon.35055]

Zhang C, Guo L, Guo X. Interaction of
polymorphisms of Leptin receptor gene
GIn223Arg, MnSOD9Ala/ Val genes and smoking
in nonalcoholic fatty liver disease. Weisheng
Yanjiu 2014; 43: 724-731 [PMID: 25508055]
Rodriguez A, Moreno NR, Balaguer I, Méndez-
Giménez L, Becerril S, Catalan V, Gémez-Ambrosi
J, Portincasa P, Calamita G, Soveral G, Malagén
MM, Frithbeck G. Leptin administration restores
the altered adipose and hepatic expression of
aquaglyceroporins improving the non-alcoholic
fatty liver of ob/ob mice. Sci Rep 2015; 5: 12067
[PMID: 26159457 DOI: 10.036/ srep.12067]

Tang X, Li J, Xiang W, Cui Y, Xie B, Wang
X, Xu Z, Gan L. Metformin increases hepatic
leptin receptor and decreases steatosis in mice.
J Endocrinol 2016; 230: 227-237 [PMID: 27288055
DOI: 10.1530/ JOE-16-0142]

Machado MV, Cortez-Pinto H. Leptin in the
treatment of lipodystrophy-associated nonalco-
holic fatty liver disease: are we there already?
Expert Rev Gastroenterol Hepatol 2013; 7: 513-515
[PMID: 23985000 DOI: 10.1586/17474124.2013.814
903]

Malloy VL, Perrone CE, Mattocks DA, Ables
GP, Caliendo NS, Orentreich DS, Orentreich N.
Methionine restriction prevents the progression
of hepatic steatosis in leptin-deficient obese mice.
Metabolism 2013; 62: 1651-1661 [PMID: 23928105
DOI: 10.1016/j.metabol.2013.06.012]

Sayin O, Tokgoz Y, Arslan N. Investigation of
adropin and leptin levels in pediatric obesity-
related nonalcoholic fatty liver disease. | Pediatr
Endocrinol Metab 2014; 27: 479-484 [PMID:
24468600 DOI: 10.1515/jpem-2013-0296]

Jump DB, Botolin D, Wang Y, Xu J, Christian B,
Demeure O. Fatty acid regulation of hepatic gene
transcription. | Nutr 2005; 135: 2503-2506 [PMID:
16251601]

Wang H, Kouri G, Wollheim CB. ER stress and
SREBP-1 activation are implicated in beta-cell
glucolipotoxicity. | Cell Sci 2005; 118: 3905-3915
[PMID: 16091421 DOI: 10.1242/jcs.02513]

Horton JD, Goldstein JL, Brown MS. SREBPs:
activators of the complete program of cholesterol
and fatty acid synthesis in the liver. | Clin Invest
2002; 109: 1125-1131 [PMID: 11994399 DOI:
10.1172/JCI15593]

Brun P, Castagliuolo I, Di Leo V, Buda A, Pinzani
M, Palu G, Martines D. Increased intestinal
permeability in obese mice: new evidence in the

WCJD | www.wjgnet.com

65

66

67

68

69

70

71

72

73

pathogenesis of nonalcoholic steatohepatitis.
Am | Physiol Gastrointest Liver Physiol 2007; 292:
G518-G525 [PMID: 17023554 DOI: 10.1152/
ajpgi.00024.2006]

Al-Sadi R, Guo S, Dokladny K, Smith MA, Ye
D, Kaza A, Watterson DM, Ma TY. Mechanism
of interleukin-1B induced-increase in mouse
intestinal permeability in vivo. ] Interferon
Cytokine Res 2012; 32: 474-484 [PMID: 22817402
DOI: 10.1089/jir.2012.0031]

Takaya K, Ariyasu H, Kanamoto N, Iwakura
H, Yoshimoto A, Harada M, Mori K, Komatsu
Y, Usui T, Shimatsu A, Ogawa Y, Hosoda K,
Akamizu T, Kojima M, Kangawa K, Nakao K.
Ghrelin strongly stimulates growth hormone
release in humans. | Clin Endocrinol Metab 2000;
85: 4908-4911 [PMID: 11134161 DOI: 10.1210/
jcem.85.12.7167]

Davies JS, Kotokorpi P, Eccles SR, Barnes
SK, Tokarczuk PF, Allen SK, Whitworth HS,
Guschina IA, Evans BA, Mode A, Zigman JM,
Wells T. Ghrelin induces abdominal obesity via
GHS-R-dependent lipid retention. Mol Endocrinol
2009; 23: 914-924 [PMID: 19299444 DOI: 10.1210/
me.2008-0432]

Cheyuo C, Jacob A, Wang P. Ghrelin-mediated
sympathoinhibition and suppression of inflamma-
tion in sepsis. Am | Physiol Endocrinol Metab 2012;
302: E265-E272 [PMID: 22068604 DOI: 10.1152/
ajpendo.00508.2011]

Moreno M, Chaves JF, Sancho-Bru P, Ramalho F,
Ramalho LN, Mansego ML, Ivorra C, Dominguez
M, Conde L, Millan C, Mari M, Colmenero J,
Lozano JJ, Jares P, Vidal ], Forns X, Arroyo V,
Caballeria J, Gines P, Bataller R. Ghrelin attenuates
hepatocellular injury and liver fibrogenesis in
rodents and influences fibrosis progression in
humans. Hepatology 2010; 51: 974-985 [PMID:
20077562 DOI: 10.1002/ hep.23421]

Seo JA, Kim NH, Park SY, Kim HY, Ryu OH, Lee
KW, Lee ], Kim DL, Choi KM, Baik SH, Choi DS,
Kim SG. Serum retinol-binding protein 4 levels
are elevated in non-alcoholic fatty liver disease.
Clin Endocrinol (Oxf) 2008; 68: 555-560 [PMID:
17941908 DOI: 10.1111/j.1365-2265.2007.03072.x]
Saini L, Brandwein J, Turner R, Larratt L,
Hamilton M, Peters A, Wu C, Zhu N, Patterson
JM, Bolster L, Mant M, Ritchie B, Liew E, Ghosh
S, Sandhu I. The fludarabine, cytarabine, and
granulocyte colony-stimulating factor (FLAG)
chemotherapy regimen is an alternative to
anthracycline-based therapy for the treatment
of acute myeloid leukemia for patients with pre-
existing cardiac disease. Eur | Haematol 2016; 97:
471-478 [PMID: 27028202 DOI: 10.1111/ ejh.12757]
Yan KK, Palmer CS, Lloyd AR. Relationship of
retinol binding protein-4 with liver injury in
morbidly obese subjects. Hepatology 2009; 50:
S789A

Malik R, Chang M, Bhaskar K, Nasser I, Curry
M, Schuppan D, Byrnes V, Afdhal N. The clinical
utility of biomarkers and the nonalcoholic
steatohepatitis CRN liver biopsy scoring system
in patients with nonalcoholic fatty liver disease.
] Gastroenterol Hepatol 2009; 24: 564-568 [PMID:
19378390 DOI: 10.1111/j.1440-1746.2008.05731.x]

681 2017-03-18 | Volume 25 | Issue 8 |



J3aishideng®

74

75

76

77

78

79

80

81

82

83

84

85

Miura K, Yang L, van Rooijen N, Brenner DA,
Ohnishi H, Seki E. Toll-like receptor 2 and
palmitic acid cooperatively contribute to the
development of nonalcoholic steatohepatitis
through inflammasome activation in mice.
Hepatology 2013; 57: 577-589 [PMID: 22987396
DOI: 10.1002/ hep.26081]

Miura K, Kodama Y, Inokuchi S, Schnabl B,
Aoyama T, Ohnishi H, Olefsky JM, Brenner
DA, Seki E. Toll-like receptor 9 promotes
steatohepatitis by induction of interleukin-1beta in
mice. Gastroenterology 2010; 139: 323-34.e7 [PMID:
20347818 DOI: 10.1053/j.gastro.2010.03.052]
Kanuri G, Ladurner R, Skibovskaya ], Spruss
A, Konigsrainer A, Bischoff SC, Bergheim I.
Expression of toll-like receptors 1-5 but not TLR
6-10 is elevated in livers of patients with non-
alcoholic fatty liver disease. Liver Int 2015; 35:
562-568 [PMID: 24351080 DOI: 10.1111/1iv.12442]
Farhadi A, Gundlapalli S, Shaikh M, Frantzides
C, Harrell L, Kwasny MM, Keshavarzian A.
Susceptibility to gut leakiness: a possible mechanism
for endotoxaemia in non-alcoholic steatohepatitis.
Liver Int 2008; 28: 1026-1033 [PMID: 18397235 DOI:
10.1111/j.1478-3231.2008.01723.X]

Ye D, Li FY, Lam KS, Li H, Jia W, Wang Y, Man K,
Lo CM, Li X, Xu A. Toll-like receptor-4 mediates
obesity-induced non-alcoholic steatohepatitis
through activation of X-box binding protein-1 in
mice. Gut 2012; 61: 1058-1067 [PMID: 22253482
DOI: 10.1136/ gutjnl-2011-300269]

Yamamoto M, Takeda K. Current views of toll-
like receptor signaling pathways. Gastroenterol Res
Pract 2010; 2010: 240365 [PMID: 21197425 DOI:
10.1155/2010/240365]

Kim S, Park S, Kim B, Kwon ]. Toll-like receptor
7 affects the pathogenesis of non-alcoholic fatty
liver disease. Sci Rep 2016; 6: 27849 [PMID:
27279075 DOI: 10.1038/ srep27849]

Cao CY, Li YY, Zhou Y], Nie YQ, Wan Y]. The
C-681G polymorphism of the PPAR-y gene is
associated with susceptibility to non-alcoholic fatty
liver disease. Tohoku | Exp Med 2012; 227: 253-262
[PMID: 22820754 DOI: 10.1620/ tjem.227.253]

Yang Z, Wen ], Li Q, Tao X, Ye Z, He M, Zhang
W, Huang Y, Chen L, Ling C, Qu S, Hu R.
PPARG gene Prol2Ala variant contributes to
the development of non-alcoholic fatty liver in
middle-aged and older Chinese population. Mol
Cell Endocrinol 2012; 348: 255-259 [PMID: 21939732
DOI: 10.1016/j.mce.2011.09.001]

Qin S, Yin ], Huang K. Free Fatty Acids Increase
Intracellular Lipid Accumulation and Oxidative
Stress by Modulating PPARa and SREBP-1c
in L-02 Cells. Lipids 2016; 51: 797-805 [PMID:
27270405 DOI: 10.1007/s11745-016-4160-y]

Haigis MC, Guarente LP. Mammalian sirtuins--
emerging roles in physiology, aging, and calorie
restriction. Genes Dev 2006; 20: 2913-2921 [PMID:
17079682 DOI: 10.1101/ gad.1467506]

Cheng Y, Mai J, Hou T, Ping J. MicroRNA-421
induces hepatic mitochondrial dysfunction
in non-alcoholic fatty liver disease mice by
inhibiting sirtuin 3. Biochem Biophys Res Commun
2016; 474: 57-63 [PMID: 27107702 DOI: 10.1016/
j.bbrc.2016.04.065]

WCJD | www.wjgnet.com 682

86

87

88

89

90

91

92

93

94

95

96

97

98

99

Huang K, Du M, Tan X, Yang L, Li X, Jiang Y,
Wang C, Zhang F, Zhu F, Cheng M, Yang Q, Yu
L, Wang L, Huang D, Huang K. PARP1-mediated
PPARa. poly(ADP-ribosyl)ation suppresses fatty
acid oxidation in non-alcoholic fatty liver disease.
J Hepatol 2016 Dec 12. [Epub ahead of print] [PMID:
27979751 DOI: 10.1016/j.jhep.2016.11.020]

Guo Y, Xiong Y, Sheng Q, Zhao S, Wattacheril J,
Flynn CR. A micro-RNA expression signature for
human NAFLD progression. | Gastroenterol 2016;
51: 1022-1030 [PMID: 26874844 DOI: 10.1007/
s00535-016-1178-0]

He Z, Hu C, Jia W. miRNAs in non-alcoholic fatty
liver disease. Front Med 2016; 10: 389-396 [PMID:
27680976 DOI: 10.1007 /s11684-016-0468-5]

Liu X, Zhao ], Liu Q, Xiong X, Zhang Z, Jiao Y,
Li X, Liu B, Li Y, Lu Y. MicroRNA-124 promotes
hepatic triglyceride accumulation through
targeting tribbles homolog 3. Sci Rep 2016; 6:
37170 [PMID: 27845424 DOI: 10.1038/srep37170]
Ao R, Wang Y, Tong J, Wang BF. Altered
microRNA-9 Expression Level is Directly Correlated
with Pathogenesis of Nonalcoholic Fatty Liver
Disease by Targeting Onecut2 and SIRT1. Med Sci
Monit 2016; 22: 3804-3819 [PMID: 27756894 DOI:
10.12659/MSM.897207]

Liu XL, Cao HX, Fan JG. MicroRNAs as
biomarkers and regulators of nonalcoholic fatty
liver disease. | Dig Dis 2016; 17: 708-715 [PMID:
27628945 DOI: 10.1111/1751-2980.12408]

Baffy G. MicroRNAs in Nonalcoholic Fatty Liver
Disease. | Clin Med 2015; 4: 1977-1988 [PMID:
26690233 DOLI: 10.3390/jcm4121953]

DiStefano JK, Gerhard GS. Circulating
microRNAs in nonalcoholic fatty liver disease.
Expert Rev Gastroenterol Hepatol 2016; 10: 161-163
[PMID: 26606259 DOI: 10.1586,/17474124.2016.112
5290]

Carter BA, Karpen SJ. Intestinal failure-associated
liver disease: management and treatment
strategies past, present, and future. Semin Liver
Dis 2007; 27: 251-258 [PMID: 17682972 DOI:
10.1055/5-2007-985070]

Bashiardes S, Shapiro H, Rozin S, Shibolet O,
Elinav E. Non-alcoholic fatty liver and the gut
microbiota. Mol Metab 2016; 5: 782-794 [PMID:
27617201 DOI: 10.1016/j.molmet.2016.06.003]
Leung C, Rivera L, Furness JB, Angus PW. The
role of the gut microbiota in NAFLD. Nat Rev
Gastroenterol Hepatol 2016; 13: 412-425 [PMID:
27273168 DOI: 10.1038 /nrgastro.2016.85]

Miele L, Valenza V, La Torre G, Montalto M,
Cammarota G, Ricci R, Masciana R, Forgione A,
Gabrieli ML, Perotti G, Vecchio FM, Rapaccini
G, Gasbarrini G, Day CP, Grieco A. Increased
intestinal permeability and tight junction
alterations in nonalcoholic fatty liver disease.
Hepatology 2009; 49: 1877-1887 [PMID: 19291785
DOI: 10.1002/hep.22848]

Yuan Y, Sun ZM, Zhang Y, Liang FF, He XX.
Influence of gut microecology on the pathogenesis
and treatment of nonalcoholic fatty liver disease.
Zhonghua Ganzangbing Zazhi 2016; 24: 375-379
[PMID: 27470892]

Hakansson A, Molin G. Gut microbiota and
inflammation. Nutrients 2011; 3: 637-682 [PMID:

2017-03-18 | Volume 25 | Issue 8 |



22254115 DOI: 10.3390/nu3060637] perspectives. Hepatology 2017; 65: 350-362 [PMID:

100 Everard A, Cani PD. Gut microbiota and GLP-1. 27358174 DOI: 10.1002/hep.28709]

Rev Endocr Metab Disord 2014; 15: 189-196 [PMID: 107 Compare D, Coccoli P, Rocco A, Nardone OM, De
24789701 DOI: 10.1007 /s11154-014-9288-6] Maria S, Carteni M, Nardone G. Gut--liver axis:

101 Turnbaugh PJ. Microbiology: fat, bile and gut the impact of gut microbiota on non alcoholic
microbes. Nature 2012; 487: 47-48 [PMID: 22763552 fatty liver disease. Nutr Metab Cardiovasc Dis
DOI: 10.1038/487047a] 2012; 22: 471-476 [PMID: 22546554 DOI: 10.1016/

102 Fouts DE, Torralba M, Nelson KE, Brenner DA, j.-numecd.2012.02.007]

Schnabl B. Bacterial translocation and changes 108 Esposito E, Iacono A, Bianco G, Autore G,
in the intestinal microbiome in mouse models of Cuzzocrea S, Vajro P, Canani RB, Calignano
liver disease. | Hepatol 2012; 56: 1283-1292 [PMID: A, Raso GM, Meli R. Probiotics reduce the
22326468 DOI: 10.1016/j.jhep.2012.01.019] inflammatory response induced by a high-fat diet

103 Trauner M, Claudel T, Fickert P, Moustafa T, in the liver of young rats. | Nutr 2009; 139: 905-911
Wagner M. Bile acids as regulators of hepatic lipid [PMID: 19321579 DOI: 10.3945/jn.108.101808]
and glucose metabolism. Dig Dis 2010; 28: 220-224 109 Xu RY, Wan YP, Fang QY, Lu W, Cai W.
[PMID: 20460915 DOI: 10.1159/000282091] Supplementation with probiotics modifies gut

104 Keitel V, Hdaussinger D. Perspective: TGR5 flora and attenuates liver fat accumulation in
(Gpbar-1) in liver physiology and disease. Clin rat nonalcoholic fatty liver disease model. | Clin
Res Hepatol Gastroenterol 2012; 36: 412-419 [PMID: Biochem Nutr 2012; 50: 72-77 [PMID: 22247604
22521118 DOI: 10.1016/].cline.2012.03.008] DOI: 10.3164/jcbn.11-38]

105 Tremaroli V, Backhed F. Functional interactions 110 Saez-Lara MJ, Robles-Sanchez C, Ruiz-Ojeda
between the gut microbiota and host metabolism. FJ, Plaza-Diaz J, Gil A. Effects of Probiotics
Nature 2012; 489: 242-249 [PMID: 22972297 DOI: and Synbiotics on Obesity, Insulin Resistance
10.1038/naturel1552] Syndrome, Type 2 Diabetes and Non-Alcoholic

106 Arab JP, Karpen SJ, Dawson PA, Arrese M, Fatty Liver Disease: A Review of Human Clinical
Trauner M. Bile acids and nonalcoholic fatty Trials. Int ] Mol Sci 2016; 17: pii E928[PMID:
liver disease: Molecular insights and therapeutic 27304953 DOI: 10.3390/ijms17060928]

Y48 &, 4

ISSN 1009-3079 (print) ISSN 2219-2859 (online)  DOI: 10.11569 © 2017 Baishideng
Publishing Group Inc. All rights reserved.

(ERFATWEE) 2011 AU ALARRTH |

AHRR N T IR KR, GRAERER R AT A IERACEE, (A N E) g BT sivoe, M
20 1VAETFUf0S i1 AR AN IS HCHR A 2l o A Jo 300 S R R JT AN, ( (TSR NI 26D 9 E)

Baishideng® WCJD | www.wjgnet.com 683 2017-03-18 | Volume 25 | Issue 8 |



cJ

W EARLEL

: http:/ /www .baishideng.com/wcjd/ch/index.aspx

DOI: 10.11569/wcjd.v25.i8.684

2017 3 18 ;25(8): 684-690

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

BASIC RESEARCH

mMiR-944E B &%
. 2ZE 0

HETPHRIZEEEXFEcal 094 iy

L ey
RNA(micro-
RNA, miRNA)

miRNA

, miRNAs

miRNA

E1@ 5 % R F

s s

J3aishideng®

646000

, No. 2016RZ0076;
, No. 16ZB0208.

: , 64600, 3 319
, . luomao20050908@163.com
: 0830-3161673

:2016-12-31

1 2017-01-27

:2017-02-13
:2017-03-18

Expression of miR-944 in
esophageal squamous cell
carcinoma and its role in cell
proliferation and invasion in
human esophageal carcinoma
cell line Eca109

Xin Deng, Mao Luo

Xin Deng, Mao Luo, Drug Discovery Research Center,
Southwest Medical University, Luzhou 646000, Sichuan
Province, China

Supported by: the Sichuan Science and Technology
Program, No. 2016RZ0076; and Sichuan Provincial
Department of Education Project, No. 16ZB0208.

Correspondence to: Mao Luo, Associate Researcher,
Drug Discovery Research Center, Southwest Medical
University, 319 Zhongshan Road Sanduan, Luzhou 646000,
Sichuan Province, China. luomao20050908@163.com

Received: 2016-12-31

WCJD | www.wjgnet.com 684

Revised: 2017-01-27
Accepted: 2017-02-13
Published online: 2017-03-18

Abstract

Alm

To detect the expression of miRNA-944 in
esophageal squamous cell carcinoma (ESCC),
and to explore its role in cell proliferation and

migration in human esophageal cancer cell line
Ecal09.

METHODS

ESCC and matched tumor adjacent noncan-
cerous tissue samples were obtained from 36
patients who underwent surgical treatment and
were pathologically diagnosed with ESCC. Real-
time quantitative PCR (qQRT-PCR) was used
to detect the expression levels of miRNA-944,
and the relationship between miRNA-944 and
clinical and pathological parameters were then
analyzed. Ecal09 cells were transfected with
miR-944 mimic, inhibitor and negative control
using LipofectamineTM2000, and then the
expression level of miR-944 was detected by
gqRT-PCR. Cell proliferation and invasion were
assessed by MTT assay and transwell assay,
respectively.

RESULTS

The expression level of miR-944 in ESCC
tissues was significantly higher than that in
tumor adjacent non-cancerous tissues (P <
0.01).The up-regulation of miR-944 expression
in ESCC was correlated with advanced TNM
stage (P < 0.01) and lymph node metastasis (P <
0.01). Compared to control cells, transfection

2017-03-18 | Volume 25 | Issue 8 |



of miR-944 mimic and inhibitor up- and
down-regulated miR-944 expression in Ecal(09
cells, respectively (P < 0.01). Furthermore,
transfection of miR-944 mimic enhanced cell
proliferation and invasion, while transfection
of miR-944 inhibitor inhibited cell proliferation
and invasion (P < 0.01).

CONCLUSION

The expression of miR-944 is up-regulated
in ESCC and associated with TNM stage
and lymph node metastasis, indicating that
miR-944 may facilitate ESCC occurrence
possibly by promoting the proliferation and
invasion of ESCC cells.

© The Author(s) 2017. Published by Baishideng
Publishing Group Inc. All rights reserved.
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Proliferation; Invasion
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Abstract

AlM

To screen specific short hairpin RNA (shRNA)
targeting the KDM5C gene, generate a recombi-
nant lentiviral vector carrying KDM5C specific
shRNA (Lv-shKDM5C), and investigate its effect
on the proliferation and invasion of hepatocellular
carcinoma HepG2 cells and IncRNA GAS5
expression.

METHODS

Three pairs of shRNA fragments against the
KDM5C (shKDM5C) gene and one negative
control shRNA (shNC) were designed and
synthesized, and a recombinant lentiviral
vector was constructed using subcloning
techniques. Subsequently the recombinant
lentiviruses were packaged into 293T cells by
co-transfection with four plasmids. The titer of
virus was detected according to the expression
of enhanced green fluoreseen protein (GFP).
The packaged lentiviruses were transfected
into HepG2 cells, and the mRNA and protein
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expression of KDM5C was detected by qRT-PCR
and Western blot, respectively. The optimal
recombinant lentiviral vector for KDM5C
silencing was screened. The proliferation and
invasion of HepG2 cells were detected by MTT
and wound healing assay, respectively.

RESULTS

Three recombinant lentiviruses were constructed
successfully. The titers of Lv-shKDM5C-1, Lv-
shKDMS5C-2 and Lv-shKDM5C-3 were 4.95 x
10° TU/mL, 3.46 x 10° TU/mL and 3.08 x
10° TU/mL, respectively. HepG2 cells had
higher KDM5C expression than normal
hepatic cells (LO2 cells; P < 0.05). Compared
to non-infected and negative control cells,
the mRNA and protein expression levels
of KDM5C were significantly inhibited in
HepG2 cells transfected with Lv-shKDM5C,
with Lv-shKDM5C-3 having the highest
interference efficiency. The cell proliferation
was significantly decreased at 48 h and 72 h
(P < 0.05 for both) and the wound closure
rate was significantly decreased at 48 h after
Lv-shKDMS5C-3 transfection, compared to
the Lv-shNC group (P < 0.05). Moreover,
Lv-shKDM5C-3 transfection significantly
increased the mRNA level of IncRNA GAS5
(P <0.05).

CONCLUSION

A recombinant lentiviral vector expressing
shRNA targeting the human KDM5C gene
has been successfully constructed, and it
can effectively inhibit the proliferation and
invasion of HepG2 cells. Inhibition of KDM5C
expression increases the expression of IncRNA
GAS5 in HepG2 cells.

© The Author(s) 2017. Published by Baishideng
Publishing Group Inc. All rights reserved.
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TTCTCTTGAAACGTGACACGTTCGGAGAA

0.05%JB 2K 1. 0.02%EDTAN L4l 1, ££2-3 d
FEAR TR, BRI A= K T 40 M FH T 52 565
12.4 HepG2  : ¥HepG24il
Mgz Rl Bl6FLAR, FEANFL P BERIS X 10*-8 X 10
AN H B 40, AR A T R R R 30% A0
A, BALIMALS mL&10%)6 4 liEDMEM
B AL WEAT 94 B B I 40 P ) A LR
30%-50%/c A7, H 4 TS A6 S 45 H I 8 B A
PHepG2IMOIE(MOI = 10)fllploybrene
(5 pg/mL)F & A HepG24l i, 147 JE i T
THEALBREE IR (37 'C. 50 mL/L CO,)iEH i
B FE12 W55 A7 18 08 2 11 35 I 905 8 1 1
W EEFRUL S BCE R it I 4H (Control), 7
THIR B Y4 (Lv-shNC), B Y THKDM5C
1% 140 (Lv-shKDMS5C-1), #J T K DM5C
Ji 2240 (Lv-shKDMS5C-2), ¥ T4k DM5C
J9 B34 (Lv-shKDM5C-3). /& Hk48 hJF, 7E58%
BAEE NS Hep G24I IGFPRIATE L, BEAL
TEHCF N SAMICAS P, TF B0 G 4 i
TR B 5 HESRPEA e K.
1.2.5 qRT-PCR  KDM5C. GAS5 mRNA
: Lv-shKDMSCIK %72 hfg i i, K
HTRIzoVEAS AN L RN A, 3 4 5 & Bl
cDNA, FLIcDNA N #HJE1TReal-time PCR
K. H I NKDMSC 519 5 51 h
5-CGGCAGTACCTGCGGTATC-3'; Fif5l
Y5 H5-TCAGTTCTTCAAGGCTGCG-3";
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GASS L5941 5 -TATGGAGAGTC-
GGCTTGA-3" ; FiE5|¥)7415-CTTGCTTG-
TTGTGGTCATTA-3"; NZGAPDH L
1%F 5] k5'- GTCAACGGATTTGGTC-
TGTATT-3'; M5 ¥F 545 -AGTCTTCTG-
GGTGGCAGTGAT-3'. ¥ & F2 )7 b W25 V/Real-
Time’E &. TiAEME9S5 C, 30 s, Z JafF—H24
95 °C, 5 s, B KIEM60 C, 34 s, FLHEAT40ME
. BRI LA B U . PCRE RS,
7595 CAMEL min. RJFAHI %255 C, [IDNA
WUEETE oy &5 4. NS5 CITURF9S C, 1
In0.5 °C, fREF4 s, AR EEUBOGAE. HIVE R AR
MiZk. PCRE NG, 495 CAMEL min. AR5
HIZ55 C, MIDNAXUE AR/ 454, NS5 CHF IR
F195 °C, B IN0.5 °C, {44 s, [FHEEE
WA, 5B AL 3. 22 SDS2. 08 M G FR
BIME(COE. LLGAPDHAE NS, K2k
HEAT H IS RImRN AN R IE KT 07, Horh
ANCt= ACEEEA-ACH Y], ACt= Ctill
FEN-Ct B FEA.

1.2.6 Western blotting D R
72 hJa, FEEMREGT IR, PBSTESR1-21K; 7%
PBS, MG 2 A [N P-4040 A4 i, 4 e
BN A0, FERE S NEpE h, vk R 2
ZIM210-15 min; 4 °C, 14000 g, &.025 min; B
i, HBCAKIN & KR EE, #0h-80 C R4
%M. LL60 ng/fL EFE, 7E10%SDS-PAGEHERL
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. KDM5C shRNA HepG2
A Amp
P SLTR
" ¢
pBR322 origin/l
10 kb
_RRE
3LTR- / 8 kb
pLKD-CMV-G&PR-U6-shRNA
8509 bp
~___CPPT
~— Xba 1 (2626)
WPRE /~__ hu6 Promoter
% (/& Age 1 (2901)
Purg)%ﬁ:j‘ )\ ccdB/shRNA
T2A EG‘FP || EoRr1(3213)
CMV Promoter BamH 1 (3219)
GFP puromycin KDM5C ; B:

1 BRSREEFRNRELBEOVL L. A
L1 ;2

Agel EcoR 1
HEATHIIK ) 530 mA 2 b, Bt ERNIRLT 4 &
PVDFJiE(4 C, 300 mAfEJ#i 414 N HL4%120 min)
b, RJEH & S5% IR YR I TB S TH = i
M1 h, TIAT D 100048 (1) Bt AKDMSCHit
1K, 4 CWE LR, LTBSTHEE10 minX 3K
Jo, BN © 3000%70R 1) i A g s i 1L =
PiIgGH) —H1, =ik M FPVDFX2 h, TBST
VB3R, £:%10 min, Xl Amersham\ )
ECL+plus™ Western blotting systemif 7] &3k
AT W R, KAE42004: H B KOG EUE 73 i &
Gl ot. R AT AT KBS ATt, A\GAPDH
W Z, HEARE = BHIE A& K
{H/GAPDH %7 K EAE, SEI0 B 3IX.

1.2.7 MTT ARG 524 it
A, K an M R, LAREFLS X 10° A8 T-96
UM, £F4L200 pL, &SN E L. k8%
NMI0. 24+ 48272 h, RFAMTTVAA 41 A
A KIS (L4900 nmiit K Kb W A R OR),
FFIFLANA20 uL MTT, 4 hJ5 37 2 IH IR IE,
FLIIA150 uL DMSOJi5 K T HE K 42 $£10 min
F 45 it 78 3 VR, AEBEARA 117490 nmi K Ab
I WG BE AR, DAMTT G (A kA8 b, ) )
SR AR bR 2 A2 A0 B A A il 2k

1.2.8 2 X 10°44
M/ AL S FR oL, B TR FRAA 2
20 W B JE T B S R R, AT RIR; PBS
VA M3 IR, 2RI B AN, DTG MG EE R
FERGFE, ()5 WAET MO R85 9724, 48 h
J&, BRI RO F H Image TR
R, RS H 3K, iITERRE R
K. RIREER = (0 hRIIR 5% 5 -48 hit) R
B )0 hIFJRIIR 58 5 X 100%.
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; 3: DNA ladder Marker. GFP:

KHSPSS17.040 i+ 8 AF k4T
Gk A, SOER /A TE i PR lmeant
SDFIR, 4R LI SR 38 77 2290 #, BRI 5K
B 25T 3K, P<0.05 4 255 A Geit24 8 L.

2 FER
2.1

, PCR
HAge 1 FlEcoR 1T NYIREARIEEAR(E1A)
AT A V)F3 2312 bpecd BREFIFIS.2 kb
AR B, 2l V)5 I FURLAES kb A AL
B B4, RIRILBA LI CIA
P 1B). 341 AL TP 3 b B 2 25 40 i
DH50/5, % #EIS R HEATPCREE, BT
SO FETF1332 bplf v B, B IR OK R 2 3ok
SUREAE A B 10 B 45 211586 bplf Jr B (12), ¥4
YRR v B EAT I P 58 e, 45 R WoR T IE
ffi(K12).

22 Lv-shKDM5CHiI
Lv-shNC73 il 5 G028 JFoks 3 % 4L 293F T4 iy,
A M AR ROIRES R IF, $8n I B8 . I
29938, FFRREVEIN 28 5 2 Lv-shKDMSC-11f]
% £4.95X 10° TU/mL, Lv-shKDM5C-2F13
JE J&£3.46 X 10° TU/mL, Lv-shKDM5C-3 /)3 Ji&
J£3.08 X 10° TU/mL, Lv-shNCI#i§ 5 #&1.36 X
10° TU/mL.

23 HepG2 JKYL48 h
J5 P WA 5 - 4 A 7 FE I GF PR
ARG BEAEI brh R 2047 SAN P v i 40 i
WL RR, GOTOLREIEFI90%LL b, %
WYL 2 IRV YR o] Wl 22 2 (P>0.05, 1K13).
2.4 KDM5C K 15 TH- 40
LO2414E %) i, qRT-PCRAMILO2 FHep G2

695

BZRZE
KDM5C

IncRNA GASS
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. KDM5C shRNA HepG2
E1@) 15 434 A 12 3 45 67 8 91011D 190 200 210 220 230
RNA OOGGGOPACCT TG TGAGTGTAC TG AGAT A CTGCACAGGTTGAST TTTT TG
KDMs5C
RNA - od IGB
GASS 500 bp
190 200 210 220 230
B 4 5 6 7 8 9 10 11 OOGECCACAGCANT GOOAG TTTCTCAAGAGAAPACTGGGCAT TGCTGIGGTTTT TG
KDMs5C
KDMs5C
1 kb
IncRNA 750 bp
GAS5 500 bp < !
F 190 200 210 220 230
c 12 3 45 6 7 8 910 11 SOGGGCTGACAOCTGANCTATTTCTICAAGAGAAPATAGT TCAGG TG TCAGCTTTTTTG
RNA
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1kb |
750 bp —]
500 bp |
2 BEREPCREEBNSZETBANRE. A B, C shkDM5C-1 shKDM5C-2 shKDM5C-3  PCR
1 ()2 ( ); 3: DNA Marker; 4-11 8 .D,E F: shKDM5C-1

shKDM5C-2 shKDM5C-3

HAMPmRNAKIL K, 45 7R HepG241
KDMSCHE R AR K5 5 A L0220 113,62 4%
(K14A). Western blotting | 4 41 HKDMSC 8¢
HFIAKT, 458 278 HepG24lKDMSCHE H
AR 20k R N L0241 13,4965 (K14B,C). A5
4t LR W 41 R K DMSC R IA ¥ v T 1E 3 BT
4l i.(F41P<0.05, [Kl4).
2.5 Lv-shKDMS5C HepG2  KDM5C
ARG BT Hep G241 fufF
JIBHPESS B (Control), 2 T30 #4441 (Lv-
ShNC)/F A I, qRT-PCRAG I 4% 2H 41 it mRNA
FKIEKF, 45 F BI/R: Lv-shKDMSC-1. Lv-
shKDMS5C-2. Lv-shKDMS5C-3 341" KDM5C
FImRN A I8 573 7l At A (Lv-shN C)
128%- 33% M 19%(F5A); Western blotting
U #4521 40 B K DMSC ¥ 8 [ R IE K, g5 3
7R Lv-shKDM5C-1, Lv-shKDM5C-2. Lv-
shKDMS5C-3 32 MK DMSCH A AN 0k
I35 R R A 124% . 26% 5 10%(&15B, C),
3295 FE AR I XN Hep G24I i KDMSC
)25 W TR (F4P<0.05), HrPLv-
shKDMS5C-3 P80 R i 4y Wik
2.6 Lv-shKDMS5C-3 HepG2
KAMTTIER I S 40100, 24, 48K
72 hif A KIE P, Lv-shNC4148. 72 h HepG2
YA A oo fE 5 5 M 0.66£0.07. 0.87+0.06;
MLv-shKDMS5C-341A o, {5 5 4: 0.48+

696

0.02. 0.70£0.03. 5xJ RAZHAH LA 2 Mo
FE(P<0.05, Kl6). KU TFHKDMSCRT W] WA
HepG24H fitd (1) 54 4.
2.7 Lv-shKDMS5C-3 HepG2

A i R IR S 25 L S 7R Lv-shNC41
HepG241i f48 h&IJR1EE % 460.80%+8.70%,
Lv-shKDMS5C-341 416.30%+3.90%, M41% 5+
HYh %8 L (P<0.05, K7), XHTKDMSC
A A B3 Hep G241 fR AT #2 fi
2.8 Lv-shKDM5C-3 HepG2
KDM5C. GASS5 mRNA o Iy 20
APKDMSC. GASSTHIMRNARIEK Y, 4f
7Rt Lv-shKDMSC-341 K DMSC mRN AR
Hof 21k B A IR ZH 19%, TTGASSTHmRNAAH
X B3l BRI 1.88 4% (P<0.05, [E18). b4k
RPN TIMKDMSC)G 5% FIGASS mRNA
Fik.

3 11E

KDMS5FK i & KDMSA . KDM3SB. KDM5C
MKDMSD 4R 51, X858 [ n] DR i 5%
Rl s Ak, DRI S A 38 R N T4l i s
G N ER e B R A A SR 1 o | N
KDMSCLENTEAIZ R Huh7. MHCCOTLIT
M R A FRE I R R R B M P
FIBIE M AR 22 RN bz [a] 41 21
b, By IE A . SR, KDMSCLERT &
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. KDM5C shRNA HepG2

Control

Lv-shNC

Lv-shKDM5C-1 |

Lv-shkDM5C-2

Lv-shKDM5C-3 E

3 IEREBTIBIARELRHepG24BiR 48 h). A:

HepG24l il b 2 IR 78 RIAH S 5IIER  LO2Y WK DMSCHIF ik &, 451 BIoRKDMSC
K. RBEMAERE. AR AQRT-PCRAT  fEAFEHep G240 il vh (1) 218 B W] i T 1B
Western blotting3 R Hep G241 U FNE T IT 40K 4).
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. KDM5C

shRNA HepG2
A5; A g20r
- A
(0]
% 41 a % 15
9._) (]
g5l = 10-
[ [a4
s £ a
Ep =" : :
©
¢ 5 ]
B =00 5 < N v %
= L - O . . .
o1 IS CU A
()O \\' 0% QQ\ 0%
vV ¢
0 £ & &
L02 HepG2 N N N
B L02 Hesz B kDa 1 2 3 4 5 6 7
250 W——— ~- KDM5C
100
35 G S S e se—— - C/\DDH
c 4 _ ‘
S 2 -
(V]
g5l c 15
a <
B =
< %510
St Eg ™
a4 v o
E £2o0s
o L x Y
S1r = g ¢ a a
: ¢ -
g 0.0 > ¢ N 2 %)
SN ¢ ¢ ¢
0 L02 HepG2 & & & & S
€ © €
S S »
B 4 qRT-PCRFIWestern blottingt&MBMAOMSCRIX > N v

K. A: L02 HepG2 KDM5C
mMRNA ; B: LO2 HepG2 KDM5C
; C: LO2 HepG2 KDM5C

. P<0.05 vs LO2

RNAT-HLH A AT DURE 53 P B A 5GP R
E SRR, SR O 2 H TR R
DI REFEAE b yed I HE RIVG 9T . sShRNAAE ARNA
TR —FhJ5iE, AN R 7 7 R P AR
1M oop i aH ik A5/ ALk, FF U6 Ja )+
i, BJGFHE ES-6NT/E ARNAZE SR
s 2 b1 AN F Sk shRNAYE I T 45
ARNAFE SV E AW, 5138 1R B g
FERNAP, 12955 #3R 2 78 NS S B b 5
Sl b OSBRI R LR, g s o H
(1) 3 DR 2 45 B0 7 3 0 M S R 4 b H e AR E RR
AL, B E SRNAWE I Hr2E H ke, i
A H IR R B 2 B A R R A K R,
[FTIS 4R A IR G A PR S B, 0 T A P
BRAYT. ¥ ILAE I shRN AR5 &, AME B4
5 e 1 A RS DR IR L BR KT RE D, I AT LA 7R 4)
KA BERAE A 5 T B A& AL, ko
T Be e At T T ) 1 T 1P, ARzt R
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5 QRT-PCRFIWestern blottingt&MRMAOMSCTRIX

INE. A KDM5C mRNA ; B:
KDM5C . 1. Marker; 2: Control; 3: Lv-

shNC; 4: Lv-shKDM5C-1; 5: Lv—=shKDM5C-2; 6: Lv—

shKDM5C-3; 7: Control; C: KDM5C
. %P<0.05 vs Lv—shNC
1.2~ -e Lv-shNC
- Lv-shKDM5C-3
0.8
e a
g a
<
04r
0.0 0 24 48 72
(¢/h)

B 6 MITANNAREEEHepG2BRAERIRT. Lv-
shNC ; Lv=shKDM5C-3 KDM5C
. P<0.05 vs Lv—shNC

FshRN A J7 4R [/l K DMSCT 341895 2 45044,

28K HLIp BRI B 40 ) A 4.95 X 10° TU/mL.
3.46X10° TU/mL}%3.08X10° TU/mL; % E5/K
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. KDM5C

A Lv-shNC

Oh

48 h

Lv—shKDM5CXtHepG24BIRIEFBAE NHISAN. A:
. %P<0.05 vs Lv—shNC .

251 [JLv-shNC
M Lv-shKDM5C-3

S20; a
3
5
515}
<
=
[a4
E 1ol
]
2
B st
3 05

0.0

KOM5C GASS

8 QRT-PCRAGMIEEZLyv-shKDM5C-34RIBKOMSC
GASS5HIMRNAZRIEINIE. () L
shKkDM5C-3 KDM5C . %P<0.05 vs Lv—
shNC .

YeHep G240 i J5 2 (056 B)IE B90% LA I,
KR AT 2 Lv-shK DM 5 CHi B4 4 B 1)
H3K4me3 2 & A7 T 5L 8 2+ X 380t
B REIOE A0, AE i 4 B e g i ]
DA AR 1) 5 7 U A 4 2 R i I Sk
P 15t PN L2 vl U & et
KDM5CH] il id H3K4me3 25 FH L AL A F 0
P 3L R 5 2 1 2 A WY 8IF S 5 38 0 70
PEI RS, Stein5" il FIRKDMSCHRIE ]
5 S0 H1 s A0 e ) AR K BHE, K DM C
(1473 2 T 2 W7 51 R I B AR i e 8 55 R ) —
AT TR b, XuZE DS T K DMSC
1t 5 98 40 1 v AT SO e ik Rlp s 3 i 81 IX
H3K4FSLAGRA 1M PG 5 i 7, WangZ!
RIATFLIE 40 P K DMSCIRn] BSCE )
FeHEIBRMS 1A 31 X S H3K 4 H AL IR A&
MFAR AN PR EERE BE ). ARSI AR T T
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shRNA

Lv-shKDM5C-3 B 80r

HepG2

o o
T T

o
T

Wound closure rate(%)
N W b U1 O
o
T

o
T
Q

(Bar = 5 pmy; B: KDM5C

KDMSCIINEIA B3 AR B G i Hep G241
B, 45 B8 BT HRK DMSC R30I T e 40
IIE AR RS, 5 LR SCkiRIE 45 1 —5, B
INHKDMSCV] RefE NN 25 T IR R
R

IncRNAE 4y F UL ist A% i 445 9 2% v 1) 2
3 A5 IR (0 R AR R R v e e R ek
IFEH. GASSZHHE KL IneRNA. #F57
F W, KR ILIncRNA GASSIRIERE B4 171
TRk B, I HiERIAIncRNA GASS
5 R 328 Kb B Rk L S R A 0. ARSI TR
TE M R HIKDMSC G IncRNA GAS5#
ki BT HA AR K IR, e W AR TR
HepG24i i ' GA S5 3R 1L 52 BIKDMSCI
5. GASSTEA QAT $0 6 i g 2 J JLAL A A7
L.

B, A FEATR I ##%% T THKDMsC
(1205 75 2, B SLHE e Hep G241 i 1] ik /b
KDMSCHIZRIE NI TCIG T AT R . BATIESE
FIKDMSCIE V] VG I 40 fllncRNA GASS
(PRI, R\ 5 AL FIABKDMSCTT iES
5T GASSFILI S,
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Abstract

Cyclooxygenase-2 (COX-2), an inducible
enzyme, is almost not expressed in normal
human and rat liver tissues, but is highly
expressed in liver tissues of patients with
chronic hepatitis and cirrhosis. Inhibition
or interference of COX-2 expression can
significantly inhibit the formation of hepatic
fibrosis in rats, suggesting that COX-2 is
involved in the occurrence and development
of hepatic fibrosis; however, the underlying
mechanism is unclear. Recent studies
have shown that the role of COX-2 in the
development of hepatic fibrosis may be related
to immune response. In this paper, we review
the role of COX-2 and its metabolites in the
immune response in liver fibrosis, with an
aim to provide a theoretical basis for clinical
prevention and treatment of hepatic fibrosis.

© The Author(s) 2017. Published by Baishideng
Publishing Group Inc. All rights reserved.
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0 51
JHAE AR 2 i PR ™ 4 T N A B 1) L
. A R AR R J R A Lo Tl IS 2T AL
JHEF Al Je B — e FEEE, F/N i 45 4 ok,
TN TR, BCA AR, 5 AT — 2 11
ORI, tH 534 44 HH9i A2 5% [l Hans Popper#
AR e YRR BH b B 22 AT 44 (1) R A, fE
WUV UK 2 BB R . AR, AR R4
RANUHH AT AR SE A T Bk, AGBH
FAIRNIR T LR AL (1 A AL, o BEL 1k B3 A
G T2 YA 5 A RS 1 I () ¥R 7 HLA
R EW, ME & E-2(cyclooxgenase-2,
COX-)fEMF gt kA kg RAE
BT, COX-272E M5 3 UM, 76 15 15 5L
T, NEFCR 4L ARIL, (B8
JH R AR A R rp 2 3k, ARk
BB JH 2T AR BE R N TR i, $27RCOX-2
S ERF YR R R REN Y, WAL, el
7R BT PEC O X -2 38 A I 2 0K B

Beishideng®  WCJD | www.wjgnet.com

-2

FETAEAC I IR, 02, COX-25 HiF£1 4k
W R A REIPLEDEAE 2. HFFTRIE,
COX-2Z G ifb it R RErT e e
B WA IR, AL B SECOX-2 0T BT 4T 4k
BERE FP o3 S N 1R 5% Wi R A T BL AR EA T £ 08
A4

B,

1 COX-2XRF 4R R E R NAYRIE
1.1 COX-2 W9 R ICOX A3
A COX-1, COX-2, COX-3. COX-14 41
N CERMET, R RZHOE T AR D&
FeE I 3Rk, LA Ak 10 7= 4 0 4 o 21 23 40 i
MR B RS E R R EAE Y. cCOX-3 2 BRI
COX-111)[F] LAy, 225041 Co IR i 52 it
COX-27& M5 7 BN, A7 1 JFF 0k i) i
FZAMML . R RE A0 B ARG 75 40 i (kupffer cell,
KC)&F R AU, AbAE 1E 5 42 i3RI,
FERTRE LT AN IR, 2440 o 52 1) 4 1 410
A F[ 4 % (interleukin, IL). FHEIRZE T
(tumor necrosis factor, TNF). T4 % (interferon,
IFN)]. AKET . B0y, DR 55 R
I, COX-2234 75 &I, COX-24MHI7] AT LA
WRIHICOX-20KIE, 5 RMRN.. 41
WA BT PR R AR R £ 4 b 55 L
A PR R A 7,

1.2 COX-2 COX-272 NMEW {4t
A VU I % AR 1T 41 iR 2 Hy(prostaglandin H,,
PGH,) M SCHl B, PGH, & & Fhai 51 IR 2 1 3L
)R, 75 S5 ) i R0 O D I PR 4 TR 9 AR
WA HT YR 2 E(prostaglandin E,, PGE,). A
Y| IR #EF,(prostaglandin F,, PGF,), £ A 413k
A U S+ F A O A R 2 o AR
WA ET SR E(prostacyclin, PGL). I %H
A,(thromboxane A2, TXA,)". PGE,ff4E T K%
LA N, LR RSP N I 4 At 2 3R
WML AERAETE L FE R, PGE, (4R AR
ZAK(EPL-EP4)X o5 40 I AT 45 91 53 Wk 40
MK F, 25 ZAEMAF B, BAESRI
R2AT7 ) BB S EA AR PGLE—
R LS TEIE T, 540 M B 2R RN G
OB AT PR R ARG A, Wom IR
R AT, B4 0 EA B R M7 1) i, WS R
WA, M RIEML/MRPURE . ¥k .
DR/ U TXA, S HAR P TX AL
R(TPa~ TPR)4GSH, W FIM/ MR 1ML

B14% B 4 08
COX-2

. COX-2

. COX-2

COX-2

COX-2,
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ST LA, RO T AT 22 73 RRIEK,
CTE 22 T 1 AR L il o 4 T T,
1.3 COX-2

1.3.1 COX-2 : 4
JH W 52 450407 1), PR 45 AR AR PR SR BE, s
BILAZR P 2 6 92 2 i 0 b 8 1Pk 40 R IR -, A
T {32 AT £F e IR e AR R R . o R IR,
RN FCOX-2K8 B, fEdk MR
41l ffd(hepatic stellate cell, HSC)yG AL A5, it
1591 Ba /b 3L i (extracellular matrix, ECM)JTER,
RN SN HE Ry e EE, 3E 28 n T AT AR
J. Paik ISR COX-24M I FIKTHS CAE I,
45 BRI COX-24MiIF ) GeAi HIHS CHy 4E, I
Ik E AT RE S EHSCI T, Jf B MHIHSC
o= WUVLEN 2 1 (a-smooth muscle actin,
a-SMA), FAt 41K 1--B, (transforming growth
factor-B,, TGF-B,)A1 I B JE &5 H IR IA.
Planaguma®s! E 2 B 1 45 K ROV 1 JH
AR AL IR S 5 R I, AR TR R B AUK C
h, HCOX-2%IEW & ETt. s R i /RK C
SIS I NI B2 59, 4 T LLCOX-2
IR 4k A FH s r] 4K C ) 38 58 e )
T2, MR 203, Lin"WE 9T R B4 S )%
PERFET e, SN 2 S WA 2D A4 Y 1 i
FINRFE AR B Wb, 45745 T COX-21E FEbk
00 Bl I N TSR 171173 7 N v i 22 RN
AEAFALAAR G e ) 30, 2R 25 AR JHF 52 I3 )
1EH, BRI YA R B N .
1.3.2 COX-2

D AR FE A COXIMARN =), fEA
RA T HA e bl Thae, Waefryr s mdn
M5 215, PGE,&COXMMR AR 41, B
ATz B G AW, RERE A Bk 4 i AN
HapE RN i S5 G 3 4N L 1K Zh AEN ). Tvanova
AU ST AT e B S R, R IR A
PGE, Al il 4T 4 AR B2 N, {27 LAPGE, )5
W96 98 SE R LT AL FE AR, T R JE PGE, g
/D TNF-ou [l B AT AT JE0E SO R o, AN
TN ET Ak (0 E . Yin 2P e 91 COX-2
AU =PRI P I 2= AT T S R A S/ B A%
PRI 2R 45407 AR R ISE, R B 4s 7 1% DL i 471
RPGLMMTAEY)), T HEEHTHNBRS
Ptk am e . THREAn i, JF K Ui Ledn i~ A4
FITFN-y, TIFN-y X &1 )] 5 EZAFH ST
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Pl R v i B R. TXA R MU 4 7 2
—, A HKC 4, Steib5P > HERF 5T 0N (K C
S QAR KPR A Tk e s SE B v, i R B )
K C A 30 1B J5CT X A D0 AT I T ks, HLi%
J52 IV A IR A5 45 LT S0 JHF £ 4 Ak K BB AL
ROUEZE . AN CRl P2 A4 4k 57, thal DAk
SRS, AR T DO K CI, KC 4377
HETXA,, EFBE G HTXA,E S Rhol i/
T JHF PR B AL SO, AP A 1) K s 1 v,
TEATEFHEfb R .

2 COX-2Z5FA %4 EPRERNAWE
FAANH

2.1 COX-2 / Hz/E
Wk 240 e A A PN ) AR S vk S B A e, AN
AT DA R I8 B g N AR B, R
PR R AL DI BE, IEREIOSET . Bibk 240 Hy,
I PR RRE N Ak, 3w i 4 e TR
T DR R R T LA G % 4H 1) Dh g
TENF AR YA R B vy, SR/ 4t 7 )5 3
RN WIEHSCAE J7 T A 545 T ZAE H.
2.1.1 COX-2 / Y 2 A
I, JF 20 2R 5 40 9 s R B A% 7 ek 40 g
SEALE I N, COX-2 ik B3 n. WF5TiE
COX-2 A il kR IE F B R AEFFKC, KCAFF
0TI AL 52 P9 1R 4 i, IO B2 4, K
WO G SRR R TN T R RN 1]
LK CRE T I 4 it D]~ W) 42 H S CHY B v
AR S G A, W PR A DT 7 T B4R
LA G 78 40 R B 52 40, (i P 4 453 45 AN
JF T YAk 10 TE 125200, We i 427 3t 7 1V 5 K
PEFFB45 1K BB, R B I COX 21 KA,
A BRARIIL A N B 2. TLR4. CDI14% &k /K
., K CIE AL, G2 AA I S 0 An i 42 .
2.12 COX-2 / : PGE,
PK CREBUT, A 45 b2 40 e rb 20 it IR 1 7
ARSI S R, O'Brien sk B ATAY, £
1 1005 Fi 400 ) 4 i 4 % 1 4 i L1
R RSN 1, 1% A H 32 208 T PGE, 5
FLZAREPL-3M1 45 & R K HE T e WY, A
T 7 P G Bt JIHRE 4K K A S e 00 a1 R0 (1 3=
FUTHR . MillerSPIE S8 o 50 h R W Y
#-1(endothelin-1, ET-1) 5 GHE A EETS
B ELAE T S IIEcPLA,, MiGLIIKCr”
ETXASZcPLAE . 2 K B LT a4 T,
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' FePLA,. COX-2. I FAEEM LR LA
EFFKC R EFETHTXA,.

2.2 COX-2 JHNA+
B TR L (EFENK A . NKTZA M. T4
Jfl. BANL), £ 5 RS A I f125%. NK4H
Mo NKTH ML 5/ B4 i 2 [\ 41k 1
E RO R AR G 3e R 48, T8 3l 7= A=A 98 4 i PR 7
A3 P40 B A R 7. T T4 M . B4 A
SEARAFE T A0 M, WO S 4 T 4
P55 IS FIARIR G 28 S I8, 375 Bk N A P9 11 S 4.
2.2.1 COX-2 : WFFEPYE W, cOX-2
00 0008 JF PR T A A B A g A
FLAE F AL 2 C O X230 51 70 38 1 41 33 vk 2 4
I 92 A S R e P B 2 Y iR, A K
60T Bk B 40 P ml TRk E 0 . T e A 7
H, COX-213RIA 515 MET40 M 2 1EAH G,
ECD4™ T4t s 5 AAH ¢, 118 1512 T 40 i LA
COX-24858 14 77 20 ) J=3 0 e Jse . Rl it
FE 3 — PRI C O X241 1) 771 2 K A7 of 9
/IS BROBEAL T R T A I s i, R I A
COX-24 51 ) 6 BH {2 B S g /) BRUASE 284 e
Y ME T 40 e A afin ol i 20 28 FP i 4 B
AN, LiZEPIWF57COX-2 78 IeaEhE K B4
U DRe T IVEH, KILCOX- 21k 54
FINS-398 1] LABH 1EFF 20 23 PN TNF-auff 7 A2 B
1%, [N hNCD4 @ CD8IELAE, B3 T 2 vEdn
HIAF-. CD4 FICDS" T4 A 1 T-4t7, 40 i e 3%
ThRESE N, Aok 4345

2.2.2 COX-2 : PGE, k1%
{14 22 B A 080N 2 2 G E A IR ¥ 2 A4 BT
S5, HASIRIE 25 A [R] A 5 8 AR 1 m] 7
HEANE A2 RN e s R 48, EP1-EP4
ZARLENKAN . THREZ0 . BRI 2
Rl e e g rh ) 2 ik, Zhang® S e R 4
FRUJHF 98 AH OGP JH 308 v KR 3 (R N 4T 17 2 R R
IhRemS, 308 IR IVLRCET 4 41 i 22 B P GE,
SR AN KA ¥ 3 R, 15 T 72 R0 7 0
JHF R E— 25 4403 Deng5 B>V /N B
FTAE R AR ] A2 4571 P G B, 1B 4% 2T
JE, — 5T, N T (R D 2 Tk it
3BUIEWnt/BI5 5 Tl 73—y 1Hl, NG
FIEFITolIFEZ AR N5, ReSS A1 540
P FIL-12FTFN-BHI =4, M5 ENK T4
RAETCRER N, R, PGE, A i+ A & %tk
JF R0 FRIR T T

Beishideng®  WCJD | www.wjgnet.com

2.3 COX-2 41 i Al
2 P A A B WA T EE AL A A T, K
JHETHEAL IR SE MR 2 R 5 2%, I TNF-o. 1L-8.
TF N-y 55 /2 S FR 2 98 1 4 B BN, TL-10.
TGF-B& 2 WA NPT R P E M A1, Xt
0 M DR 1A T AR N S2 A, TS S5 40 i 24k
Hua e Dy ie, AR B 1) G2 580 S WV [R] i
M AT YEAL R,

2.3.1 COX-2 s HuZEP g vy iy AR Y
N ENCOX-2 PR 1l 5% /) Bl JH 2T 44 A A sk
A7 56 L S, R I A AR S 56 2 /) BRI v O
W] R (Hyaluronic acid, HA). VAR &
1, TR AT R J5 2 (1 a-SMA [ 3608 7 it 4
o T3 DR R R S 56 4. 1T C O X -2 441 1) £ € A
Z B A TR AE R SR L s, R %
Tk R BACT AR 25100, Kim&E Pk 5
PECOX-24M il 7 26 v 5 Fe /R FH T IR 25 #L
B 2T HE Al /N BB o R BN A A )
a-SAM. TGF-B,fICOX-2%KiE KNI BEAK,
HCOX-2. TGF-B, 354 & 5 [l (matrix
metalloproteinase, MMP)-9[1 7% A5 7K -5, ] Hsf
N I BH B T C O X247 56 4 FE A
HNFEF4EfL, BTN TGE-B, R IARRAICOX-2
TR 55 AT ) O B Wen &I iR AH 5%
PUF (tumor associated antigen, TAA)K FRAR Y
T RAZER B AR, KIUH A TNF-a. IL-6.
COX-2. PGE,. MMP-2. MMP-9. TGF-f,.
a-SMASEFRIL B 2 N, AHEGARINZE R AT
TAAK B, LT B R 2 1 Rk 7KF BRI,
JH 21 Ak X 3k 1H S 46 /N FEHLHI R COX-24 i
) A B ATy 2 I 0o P T e T oAk,
10 HI TGF-B,/Smadfs 5 18 i Ayd /> Py 2 v
8%, WIS FFETAEL R . Gao S5 ETAAK
B AL T LCOX- 24 R ZE R B iR, K
IR BEL T JHF M % 98 P 3 il 2% (RI C O X-2/P G E,/
ep-2-p-ERKIW %), Aef% Bk BE N LPS,
TNF-oflIL-607KF, S35 118 b 5 b b D) fe,
T TA AR BUBEEY (1) 2R 4E AR L. HH Ik
A UL, COX-2FKIEAENTEF i Ab il i v 4 o
1, COX-24Mil 77138 ik F I H S C I % AL A4
B A48 28 AP 4 L DAL 1) -3t 3 170 55 ) JHE 4T
YL R BERE.

2.3.2 COX-2 : Dieter®%!
RGP GE, & JH 41 4 A (1) R il 550, ) I 4F
YAl i R R AN (7] 48 i DS R A K DR R TR

41)
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B ER. ARELEPGE, REAIHIIL-1. A
J - TFITNF-o R K, IFif K CI5-F1L-10
% E R . HuiZE " e 5L P GE 0
TGF-B, M FIMHSC T AU i J5U 8 1 T8 B 1 5%
W, KIHSCH T UAAMNETEPGE &, 1 B JR
AR IE W] EBRC. ZakariaZ: ™k BLEG 5T
o AT B C CL 5 (1 B £F 4 fb e, SR
B I EL UL AR A 45 T 9 PG E2 14t 28 41 PR
FIL-10/K P42, I R AEPLET 4RI
AT LIS H, COX-24CUH = #IPGE, ] fig A id ik
FIHIHSCH HTGF-B, 31 T B S 1A
Jst, R A P I AR AR
2.4 COX-2 AR A A
AR AR 2 7 540 PR BR 1, 7 T AR 44k
AR, B AR THSCA i ECCR.
CXCRA BN 1324k, HIPWHSCEHRECM
B3 Wh 2 M A DR [ B A 40 I AR DY T
(monocyte chemotaxis factor, MCP)-1. IL-8]3K
Z 5 RAE N FiAk, R T SRR 2
[ AH FCAR S, RO e 4 Mo, (R 3k £F 4 ik
SRR AL 2L A

AR T SR FBEOE e k2 5 %
T BEA: FARAS F I R ME SN, Y I e A= 43
fiit, HSCill it K IAMCPHEAT 5™, fiCXC
FIEEA IR T TL-8 LBk 1F BH RE 52 Wi fe 75 41
FAAE Y. Cheng®F I EWFFLCOX- 24 il 71
NS-398XHSC LI9OZH Jfa (1) FHINF, AT LA
AN P (FIN'S-398 Ji, HSC LI9OZH fitd 433k )
IL-8+ IL-6%Z A [FIFLFE (4], COX-24il
FIT] G L TP TL-8 . TL-6173 WA K 52 i T
TYEALHERE. Yo WIS HBY 5 980 22 18] )
W2 K A, KIHBVE# A NIL-8, 1L-29
FICOX-23 A1y 58, WOFHTL-8 1] Afi bk &= 4 ffa
U407 AE1IL-29, AT 5RCOX-231k. X
2., COX-23 iy /D IL-8 7= AL KA HITL-29 %%
ik, Jiak, COX-2[H5R1kn] HIL-8 FCREBA
C/EBP{5 53l 4 K 380%. Chens " IEHCV
RN IE—ESE T, H A RAERH 1 0] 5
COX-2 KIL-8i #EKiL, HCOX-21 KA Fiff
HHIL-8IHER K FIINKAR 5 8 i R sl (A,
COX-2:li b 15 ¥ fb PRl 7~ 22 1] () AH L3 45 K 52
M 2T 4k A TR

3 B2
WEFTRE R, TP 16 S 28 40 e 35005 DA 1 1 7
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AR R PR M IR, R HSC, AFECM
A EEUTRR, SEURFLT4EA I R 4B, TCOX-2L
Z R XS 5L RE, COX-24Mi5im
RAPHICOX-2F ik, HHIHS CHI G 41 i)
TP, AL 2 WA 1) 2 P 4 B DR AR SR AR
A, HETIA B PULT MEAL R R H AT ST
IR, THRBICOX-2. FFET4Etb ity k5 i &
NEZE DA IC, Al I COX-2 (1 Kk, #)
HIHSCRITEAL . $55H, Sk 5 Fee 40 M () D) e,
WD RV MR 7 LR 7 A, X
YA R Y A A R . B, 3
I COX-27E T £F AL kR rp 5 88 S B )
VERI B, K 2y B 4T Ak (R B R SR A BT R 34 42
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Abstract

Perioperative excessive inflammation of
abdominal surgery is caused by many
perioperative factors, with activation of
inflammatory cells, abnormal expression
of cytokines and inflammatory mediators,
and imbalance of proinflammatory and
anti-inflammatory network system being
the major factors. Since perioperative
excessive inflammatory response can lead
to a series of pathophysiological processes
and even multiple organ dysfunction, it is an
important factor to hinder the rehabilitation of
patients after abdominal surgery. Therefore,
management of excessive inflammatory
response can control stress response, inhibit the
excessive inflammatory reaction and its adverse
reactions, reduce postoperative morbidity and
mortality, and protect the function of major
organs, thereby speeding up the recovery
of patients. However, the understanding
of the pathophysiological process and the
management of excessive inflammatory
response during the perioperative period
are currently still in the infancy stage. This

article systematically reviews the measures of ~H® A
managing the excessive inflammatory response ’
during the perioperative period of abdominal ’
surgery.
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t/280TL, Vmax ANfEVmax, w508 9 5Cu. fERMARI NSO, RRHAR R, WA T i a4 S
M, WEEW)E. WA, AR Wiy TSN (Helicobacter pylori, H.pylori), llex pubescens Hook, et Arn.var:
glaber Chang (i 4 # J) RINELL); WHK, — L850 22450 5 (WA A K, Y ¥imean, FrifEZESD, FRIK:, ik
HINEZEP, AR R H), 244 PAR ARSI T2 BRI BT 5 (N, O, P, S, d, )lilln-(normal, 1F),
N-(nitrogen, %), o-(ortho, 48), O-(oxygen, %, S AN BF), d-(dextro, £ JiE), p-(para, XT), #il iln-butyl acetate(f
% 1F T 1), N-methylacetanilide(N- 1 5t 2./t 25 1%), o-cresol(Z8 ), 3-O-methyl-adrenaline(3-O-FF 4B | It
#), d-amphetamine (43 JE K A %), /-dopa(ZE i€ % 12), p-aminosalicylic acid(WZEKMIR). Fi T F K4 Bin
vitro, in vivo, in situ; 1bid, et al, po, vs; FANCERMCER PR, Wm(FE), VIER), FO, p(E 1), W(Eh),
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mol/g), (K ), b(TENE), A(F ), dUE ), RCEAR), D(EAR), T Coao VA, Ty CI5. FERFF 5305 /NG
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EI@ ## 8k Abstract
, Fuzi Lizhong decoction came from “Treatise
’ on Three Categories of Pathogenic Factors”,
and it can nourish the spleen and stomach
VIP and treat middle Jiao deficiency or Yang

Beishideng®  WCJD | www.wjgnet.com 716

deficiency of the spleen and kidney. Although
Fuzi Lizhong decoction is famous for
warming middle Jiao to dispel cold, it was
rarely used alone to treat digestive system
diseases. Modern physicians often combine
Fuzi Lizhong decoction with traditional
Chinese medicine or Western medicine to treat
digestive system diseases, such as irritable
bowel syndrome, drug-induced liver injury,
chronic gastritis, ulcerative colitis, functional
dyspepsia, chronic diarrhea and so on, with
significant effects observed. This reflects the
philosophy of treatment based on syndrome
differentiation and same treatment for different
diseases for traditional Chinese medicine. We
recommend that in future research and clinical
applications, Fuzi Lizhong decoction should
be combined with emotional therapy based on
the experience of traditional Chinese medicine
to better exploit the unique advantages of
traditional Chinese medicine in the treatment
of digestive diseases.

© The Author(s) 2017. Published by Baishideng
Publishing Group Inc. All rights reserved.
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SORAVERINETS . R il & . k% A
BTG, W4T miT Bk e, n 2R K& A4 £
FARBG. WG RS- IR IR

B R o 2R BB S B A T . A 8
B2 “laie” “O05” R SEamEtY
L] B 2 Ak A9 FH AN AT . N i
M DhRe A, AVSEMEHIE, MK,
ANEE IR, NI FE N B, KA. 677
I3k BH A . B R g A, B
HIMAHIE @R A ER, drAaemi, i
BERURR, AT ol A4 AT T, G R R
2K A LU C /e i DL IR IR TS,
TR, WIEZ T, A, e, '
YR, WIS, DUIBANER, & R S AR
AN & JERE A8, B g o s (B
B BH R AIE). VA B AN, S T T
Pz a7 I 30 g WEAZ30 g AR
15 g 215 g K HH30 g, /KHT150 mL, T
R R HGEA YT . 10 dJe, IR Ak B S
B.EMWANTRG, TS s AR 85
Rk 2, R W BERE R Y, E
R a . KM, R IBERE B, ik
YIRS VR R R A msiiin: REE
NREEBRBOGE, KR K. B
12 moSE R AR, A BT E I INZ110 kg, 4235 5
EURE . A g A kS
DINEIGYY B RUC 704, BRLBEYS, RBUE
JTRE R R A, JELL2 wki, 077 2R SN .
1 A 7 2R BE LI 5 28 60451 L FH R
RIUC R 43 55 A R 9T 4 4430491, 43 il
8 T RO R Jrc e L R A B - B i 1 iR
7 J71%, g5 R BRI IR TT AR RCE L
XA 5 (P<0.05), Hronf a4l Bk, Ak
PR TER I 43 il R 17481 841 LA B S, AT 3%
#83.3%; WIFLAh Wk ARSI oy
K208 9B LA K 1, AT R0%96.7%. FRA:
SEUTIEA Ay o A Bt 7 B 3 B A5 A0 R R L e ¥
97 W EF PO R 4 (3% 3 4 U C s P FH A L ke e
G AT 28 L, (A HES .

3 BB

JIE ¥ & R HEAE OB B 2 (>30k/d), FE
H(TIKE>85%), AT HEIGIN(>200 g/d), W%
HARMN WSO, H Aok, )T
JAARIE  RARSEREAR. 181 VS 18 0 AR i
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2 molf I 15 Bl &I A 2-4 wk i 15K PEIE
51 IRAR A AR LR AL 20 A8 05 P I
75 BTG . Wk RS FBh ) S b
M5 AR TR IR R 2, HF 2 20
IR RN 2, J7 3 5 EE. P EwIT
8 VRN VS A Rt 2 A, AR BRI BIAR B K.
ARAJE TR s Jaw, (GiE4a e
USEDRE S = /S )= 5SS i it 5 /1 St
Z T, B i EAT R, A BHAAN, W]
K B A I, A NTREAS 1 Y,
Ik, MRS S S ThRE B DA, Al KO,
i 5 9 S L R LG BT /. W I 20
1401118 M 2 75 3 BEAL 4 A ¥aT7 417041, it
HRAL 701, ¥697 2R B 5 21 v v In sk il B
13 g T36 g %15 gv HAR15 gv AT
10 g)iBdT. M2 EATLS gv BiALS g;
JEVE W] 8 nLEii10 g. BHR10 g HEER
HIRE10 g A0 g; JEEBMCHE & i 5 AR
10 g. X 2 422 35 B 70 0 i FH < U R I 4% 5
IEHE. 45 B oR: RT 417060 2, 43 5%
26491, Je2Ml, S EITY%, KL 7041 H
W23, R4, ToRL6H], BAMFEI%.
S N7 I IS B T4, HRT
Y1425, X RAAI3241. RIT Al426) HiE @161
1738.1%, SAT R H88.1%; L3245 b if i
6151 5 18.7%, WATRET1.8%. B MIEELI G 7
W13 s (8, KA B2MKEE, fED1FE
R, AL, A, PIRRK, o
gz, KEPREEEE, VUG RS, ik & A, Bkt
TIEJ B BH R A, 3 “ =BHEE T RB” “in
KRB 2 B, T 73 g6 R
(MRS g T22.5 g, ZHHE10 g, AR5 g,
KFZ10 g, EILZEF10 g)ii A, RSHG, K
fEEUE . VERE IR, REeE, & K
I BRI, IR B3 MRS B AL, i
FH B B i Ik va 9T e SRAFBLLFIT 3%, L
aliiz e 25307 TR A

4 ThEEMEIERER

LJREME LA K (functional dyspepsia, FD)/&
5 HH AT 45 i D e 250l 5 kS 1 4 S M i
AN PR, BRI, R
L TN = o/ QN N o - 1 Y N AT o
Bk T4 Ok Y — IR SR A AE, 2T A
RGN WA 2 . AN H 8 T BE )

RIZN
PRl NN
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COEWET . “HmR” . “WERT . B
S NI 75 RGN Ty Sl T Sl PR
WH, AR RAEGEEARY . RERG. 4t
HAAR . B R 99 55 2O, i LR HL
FB s M F RO R A b A L,

T T POR IR &P FDIRYY LgEE — R
KHMEm2h ). M E R, Ry E R
BLH. pylori BT S0 B 47 55 6 0E 16
I7, AHH HT IR ST B0 A, T R A A
WA B T R AT 8. RIS
8O F D & 25 B AL 73 ey 7 AU MO B4, VR dT
YR H B 3 g I s A5 R AT, T
FH: HIFE110 g(JEHE60 min). & H 8 g, 40
212 g MF20 g FIAR1S g, 1570/d, B
JEAMO g, BRI EAAT20 g, 12 1R N LR
18 g, ZHZEE INAE=AL1S g, T A HE LI
= K3 (R, X AL AR 2 W ST (T
W), 10 mg/¥x, 3¢k/d. BALIRTT4 wkiiF, HRTT 4
PERLSH), W91, FRSHI, o, B
BH9T.5%; W HRALZEm1061, Ba126, 3%
104, JoRk8Ml, LA 2L380.0%, AL i i
(P<0.05). S BRI G g e 45 A iR T RE
B RSGEF D AR IR RS R A 3% i, 4
ST AR T IR Al T 253097, RN, KIWYT
BUF.

5 SRR SIE

1V 5 i 4745 A (irritable bowel syndrome, IBS) /&
DABE MBI A DR A > 158 PR o503 Ay R A
(Y D RE A A . AR5 1) 993 ML G oA 56 4 W
i, HArFP A 2 E S B mEsh . W
IE AU . R B RUES .
ol 5 O P A S LA BORE Aot B o 1 45 R 25 A
K BN A, AR EE AR 2R K
T TEER . 557 Bk S0 R Bt S
WO RRERE S IR, TN, T
DTS, MRS, R, MRS
IRAIE R R Z AR, T R AN BUR A, B
AT, SeIR L, R RS, TCIRZ KA

ARG, S BUKSHE, WA, TR0 T,
TR s, 25 AT, TR, €Mk,
WG BT BB TR R A AR JE ARG
I7 IS TUIBS i3 537941, 2xa749), R b7 21
A IR (56212 g, IR10 g, T36 g, & H
6 g, T 10 g, *MFNR12 g, iRk T6 g, R
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Bi5 g, W56 g, KASKH)IBYT, IR HEE A
v AAE10 g, EIKEEZ IR . =%
10 g, IKIHEF T F&6 g MBI 455 &ifyri-2
AT RE, 1B AT9911(78.6%), 15 1561(11.9%),
TeR12451(9.5%), A 8#90.5%. ¥697 T IC]
BAR RN, BE16 mo-34F, KWHE K. FIiF
LIS E AR EG B E A % IRITIBS 50
i, F5 0% 2 7 B SR AT A T 42490 %
WM EE, 450 YT dlia@2fl, Baasel,
BT, TR, AT RH94.00%; X FEZH VA T
124, B35, B8, TLROBI, AR
78.57%. R IHE K 626I1B S BHLY H
241, 243241 LA B 1 B i ORI VR T
Pa A 300 TR RHA YT . TT RS 4 wk. &
BT RCR A 252093.8%, TH2h276.7%, 240 L
5, ZERA W2 R (P<0.05), PR 25 417E
AR TR 7 24 4 A, e TR 30
BIIBSHEE, BG83 1B b g iR %6
7, 89T 5 BE B R96.67%, BFIRTT
JE IR S 7 W 2 R %, TR 7 10 A A L
R, BATH 5 X (P<0.05). E 7™
TEIGIR 2% ARG T B g b7 i
REUE PN IB S B #4741, H H SRR /INEEBR VG T
A7TBIHEAT XS IR, VA IT 4L @28, Waki2fl,
RS, T2, AR R95.7%:; K A
RIS, BRL1HI, Fel, TRk, MARL
HNT4.5%. LA g5 R, Gy 7 e T
XA 2R Bar b, IAREE % 2 R A EVR IT
D5k, J7 RAEAE A BARL AL S 25N AR
FERMEERE R, @i FE ek
BEAMIR L VB SRR, YIRm AL,
REIUAF U7 28

6 ZHYDIERTRR

251 1199 (drug-induced liver injury, DILI) &
FRATH—MERZ R 5, 2P sl AR ™
Yo R A O, A WL HL ™ B 24 R
P99 . DILLIG AR & R A IR sH, =
JI AN ESE, AG I 2P ) L O

JHEAE L WK G SR AE . R TR ) 25 4 P
%, DILIRJRH EEE ETHER. ARIHJE T
hEEAE MR . “EE” L “BRERT AR
W, BLACEE 2N, DILIRIE A [A 259 S 3
45340 (1 BE AL R 24 i L7 A 2 T s )
LW st ) O 2 N A W S AL YR
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BH, ZKURARU R, TS BOAE. FEATRHL A
M ARFEARZE 45, JHFIRASFI . 55 BHRR 20 R 5
A, YRIT IV BCRNIE, ARASIRIR. 2 RA R AF
PIORIP I IE S 535 D Re iV L, VB LA A2
LU 2™ KR 1204043
B AT i SO 45 555 2 L8 4R i ZH
#6011, W24l & H T B 2 GAMEH T
10 g, %230 g, WHAKI0 g, T225 g, &K H
25 @)Ul 357 d. T B DD REH0 & 2 [R] i
PG O SRS R TR B
B2y AT IR YT, 11T T 3 R B A i
BN EIRAT R AR 258, ST RN T d
X R A IR T 2, T 25 ORI 25 P [R) WL 8 4
JTFET A IBIT IS B Rk TR
SrIN49. 11, O, X AL F ik 55y i A
31, 29, Offl, PRAL BRI A82% . 52%.
HRIT G P AL T e 5 SR B LR S 2
(P<0.01). Rz &WHESE, dpE 25697 DILTIG R
I7 30 R, I HFFIE I 2 T R R 8
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JH WA B SEEATL R, 2 2453407 JH- 40 PR P 1 5

7 &8

B B g Rt AR €A T, BAT R B

BURHLIE MR I, R o et 8 T
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RS, LT EEPHIERIG .
A KT AR QAP B2 W 45 A Se Rt 1
BHE, KW RAR %I 2 N, SRR H
B0 SEXEAR IR M7 B %20y, DU

b R R R 2 AL A
8 SENmk
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Abstract

AlM

To evaluate the effect of heat-clearing and
dampness-expelling therapy combined with
rosuvastatin on biochemical indexes and
physical fitness in patients with type 2 diabetes
mellitus (T2DM).

METHODS

Eighty-six type 2 diabetic patients treated at
our hospital from March 2015 to December
2015 were selected and randomly divided into
a control group and an experimental group,
with 43 cases in each group. Patients in the
control group were treated with heat-clearing
and dampness-expelling therapy alone, and
the experimental group was treated with heat-
clearing and dampness-expelling therapy
plus rosuvastatin. After 12 wk of treatment,
blood biochemical indexes, physical indexes
and adverse reactions of the two groups were
compared.

RESULTS

After treatment, fasting blood glucose and
triglyceride levels were significantly lower
in the experimental group than in the control
group (6.14 mmol/L + 2.14 mmol/L vs 7.04
mmol/L * 2,15 mmol/L, P < 0.05; 0.16 mmol /L +
1.43 mmol/L vs 1.74 mmol/L £ 0.23 mmol/L,
P < 0.05); body fat percentage was significantly
lower in the experimental group than in the
control group (29.16 + 4.29 vs 34.24 + 4.52,
P < 0.05). Patients in both groups showed no
obvious adverse reactions such as allergy,
nausea, vomiting, diarrhea, and muscle pain.
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CONCLUSION

Heat-clearing and dampness-expelling therapy
combined with rosuvastatin can reduce blood
biochemical parameters and improve physical
fitness in patients with T2DM, with no obvious
adverse reactions.

© The Author(s) 2017. Published by Baishideng
Publishing Group Inc. All rights reserved.

Key Words: Heat-clearing and dampness-
expelling therapy; Rosuvastatin; Blood bioche-
mical indexes; Type 2 diabetes mellitus; Physical
fitness
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Bt A AATT AR 355 7K - R 328 T v AN A 3 7
218 AR, 2B KI5 (type 2 diabetes mellitus,
T2DM)[F R WAL R E R &S, H
EZH KAt T2 DMBE R
R # 2 — & BH 0 A S G5, HErvasr
T2DMIW E Y2 — AT KRR, Hhe
e — i FE L b B B MR A7 k. IR,
T FAGIRAE R T2D MU ML A A R b B A4 5
AN B R, A SR Al v M it
FPARAMY T X T2D M B I A A FRAs A A4 5 (1)
M TERIT, s F.

1 #RR73E

1.1 BFF U I T2 I K27 s 2 e 41201 5-03/
2015-12852 1697 (1) i 86 T2DM 3, iR
4% B LR 1) T 250 s B4R S 4
FA34). 0F AL o 52041, Lo14f, g &
46-67% , VIR H56.36% £10.5%, UG A
o 5201, 42148, 4EE 4 50-68%, T34
Wk 55.638 +11.4% . Gy ANKRIE: (BT IR
22PE 2B OIS W T2DMI R Q)R =18
JA%, HLJGM™ B PRI I RIE# (3)'E D hefi
A FLIG R 9 0/ ST i o 1 JR 5 (4)Re
M SZABTT RPN B, G) T BT MHKIE
). IR TIPS . AR S5IG AR PR IC I
W (P>0.05). ABFFTA R Bt P UL otk

B14% B 4 08

T2DM

e £ 84

T2DM

T2DM

723 2017-03-18 | Volume 25 | Issue 8 |



B4 # & 5

T2DM

iz R&E

T2DM

J3aishideng®

xR 1 REBBTOESRIGIIMREISIREER (7 = 43)

Paxich FBG(mmol/L) HbA, (%) TG(mmol/L)  HDL-C(mmol/L) LDL-C(mmol/L) TC(mmol/L)
8.23+3.09 6.67t1.74 2.21+0.26 1.38+0.26 3.48%+0.46 6.18t1.74
7.04£2.15° 5.58+2.31° 1.74+0.23° 1.3410.24 2.84+0.35° 5.04+1.75°
8.23+2.24 6.7912.67 2.21+0.23 1.3510.24 3.45+0.73 6.15+1.52
6.14£2.14* 4.65+1.34% 1.43+0.16% 1.4310.35 2.33£0.59* 4.16%1.46%

%pP<0.05 vs 1 °P<0.05 vs . FBG: ; HbA : TG:
HDL-C: ; LDL-C: ;) TC:

® 2 WEASEOTSRIGIARIERILERLR (h = 43)

paxi:l AFRE ko) WHR BMI(kg/m?) KIEB L
83.49£9.25 0.95+0.02 25.6915.29 34.2514.79
83.45+4.35 0.93+0.01° 25.49+4.75° 34.24+4.52°
83.79+10.13 0.95%+0.06 25.31%+6.75 34.24+5.25
79.67£8.79 0.85%0.04* 23.16+3.59% 29.16+4.29%

°P<0.05 vs : °P<0.05 vs . WHR: : BMI:

PR L. Fi e A Aty T (e Pl BT St R B 22 W), e

20150006);

12

1.2.1 20 R ZH R IR i A
flyT, 10 mg , 12X/, BERTARAH, 12 wk.
1.2.2 SR AR A A

PR HEA b 18 T PRI 7T T2DM, 25078
T30 g, aa BERI30 g, A 5920 g, A% 20 g,
KIEELO g, HHTT15 g, JIIZFIEELS g, BAH10 g,
A8 g, FRAT10 g, PEPE10 g, thiZh15 g, 2k
RH10 g, TARELS g F 5P H2IR, T2
1121600 mL, iEH5p 2R, 15l/d, 30 d2y 14>
ST R ZER3NTTRE.

1.3 (D)VRTT T 5 43 ks 900 28 257 1) .
WAEACTE bR, A I A (fasting blood
glucose, FBG). HEALIMZL & H(glycosylated
hemoglobin, HbA, ). il =ME(triglyceride,
TG). % ENEE A [E B (high density
lipoprotein cholesterol, HDL-C). &% ¥ 55
F IR [E i (low density lipoprotein cholesterol,
LDL-C)A1it fH[# [ (total cholesterol, TC); (2)f4
SRR, A Ao RSN AR T A
JoUER, AR LGSR FH RO 8 LR L, 0
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JIE R o DA Jol P-4 DAy o, 3000 LB D 6 1)
S B S A 1R 7K FELEE PR KTk A R
AR TEAE R 4 vt
BAFSPSS17.08ET 73 B ANAL BE. T F 43 7okl
Pimean+SD#E R, KK, THEC7RER iy’
K5, LAP<0.053 7R 2 e HAT Geil s X

2 BR
2.1

WYL EERITISFBG. HbA, v TG,
HDL-CHITCIHGTT 1 A P A%, RS54
K TIHE b B A IR B8 O B 2, Bl 22 e it L
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Abstract

AlmM

To evaluate the clinical effects of Yinzhihuang
injection in the treatment of patients with
autoimmune hepatitis (AIH)and its effect on
indexes of hepatic fibrosis.

METHODS

Seventy-four patients with AIH treated at our
hospital between April 2013 and November
2015 were randomly divided into either a
control group or an observation group, with
37 cases in each group. Both groups were
given oral prednisone and azathioprine, and
the observation group was additionally given
Yinzhihuang injection. The clinical indicators,
clinical curative effects and adverse reactions
of the two groups were compared.

RESULTS

After treatment, serum alanine amino-
transferase, aspartate transaminase, glutamyl
transpeptidase, total bilirubin, glyoxalase
and albumin in the observation group were
significantly lower than those in the control
group (¢t = 5.056, 8.186, 7.254, 3.959, 2.928, and
2.460, respectively; P < 0.05); liver fiber indexes
collagen IV, hyaluronan, procollagen III peptide,
and laminin in the observation group were
significantly lower than those of the control
group (t = 8.043, 12.692, 4.858, and 8.683,
respectively; P < 0.05); and the ratio of CD4" T
cells/CD8" T cells was significantly lower in the
observation group than in the control group (¢
= 2.708, P < 0.05). The total effective rate in the
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observation group (89.19%) was significantly
higher than that of the control group (64.86%)
(x* = 6.186, P = 0.013). The overall incidence
of adverse reactions in the observation group
was significantly lower than that of the control
group (5.41% vs 21.62%, ” = 4.163, P = 0.041).

CONCLUSION

Yinzhihuang injection combined with Western
medicine can significantly improve clinical
efficacy and liver fiber indexes, and reduce
adverse reactions in patients with AIH.

© The Author(s) 2017. Published by Baishideng
Publishing Group Inc. All rights reserved.
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Abstract
AlM
To compare the pregnancy outcome between

WCJD | www.wjgnet.com 732

pregnant women with liver dysfunction in
late pregnancy who received different nursing
interventions and explore the effect of nursing
intervention on the outcome of pregnancy, in
order to reduce the risk of pregnant women
and ensure maternal and child safety.

METHODS

From October 2014 to October 2015, 160
pregnant women with liver dysfunction in late
pregnancy treated at our hospital were divided
into an experimental group (84 cases) and a
control group (76 cases). The control group was
given routine nursing, and the intervention
group was given routine nursing under medical
guidance. Preterm birth, cesarean delivery,
polyhydramnios, hypertension, urinary tract
infection, postpartum hemorrhage, fetal distress
and the incidence of neonatal asphyxia and
neonatal hyperbilirubinemia were compared
between the two groups.

RESULTS

After nursing intervention, premature birth,
cesarean delivery, polyhydramnios, hyper-
tension, urinary tract infection, postpartum
hemorrhage, fetal distress and other symptoms
of pregnancy were significantly reduced in the
experimental group than in the control group
(P < 0.05). The incidence of neonatal asphyxia
and neonatal hyperbilirubinemia rate were
significantly lower in the experimental group
than in the control group (P < 0.05).

CONCLUSION
For patients with liver dysfunction in late
pregnancy, nursing intervention under

2017-03-18 | Volume 25 | Issue 8 |



medical guidance can improve the pregnancy
outcome.
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Abstract
AlM
To detect the expression of transketolase-like

WCJD | www.wjgnet.com 738

protein 1 (TKTL1) in gastric carcinoma and
gastric precancerous lesions and to analyze its
clinical significance.

METHODS

Tissue samples of normal gastric mucosa (n =
56), gastric precancerous lesions (n = 79) and
gastric carcinoma (n = 79; from patients who
underwent curative resection for primary or
metastatic gastric carcinoma) were collected
from patients treated at the Firs<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>