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Abstract
Fatty liver disease (FLD) is a common chronic
inflammatory and immune disease. Current
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research suggests that it is associated with
a variety of clinical metabolic diseases,
however, its etiology is very complex, and its
exact mechanism is not fully clear. Enormous
studies have found that inflammation and
immunity play roles in the pathogenesis of
FLD, via mechanisms involving inflammatory
mediators or inflammatory factors, neutrophil
infiltration, inflammasomes, peroxisome
proliferator-activated receptors (PPARs), gut
microbes-related inflammation, immune cells,
Toll-like receptors (TLRs) and its downstream
signal transduction pathways, gut microbe-
related immune response, immunocytes,
oxidative stress, other new markers of immune
response and so on. In order to provide a
reliable basis for accurate diagnosis and
treatment of FLD, studies on the prevention,
early diagnosis and prospective intervention
of FLD should be strengthened. In addition,
according to different pathogenesis,
corresponding measures should be taken
to reduce the risk of FLD and its related
diseases.
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R Wy PEAT 9% (fatty liver disease, FLD);2 —#F
WL IR K R A e MR R, B ATAT A
AL A RRM R IR X, 12 L% F
BABL, mERIE SR FRE. A
RAIN, KjiFe & EFLDA IR FAL—EAF
B, TR ENRRKER T P
A om BRI e MR L BAL M B AR 3 H
BEZR, A ARG A KRR R
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R BA L Fe H AT 4G S TR R AR
EWE, BRIER L IZ & EEA, Mgkt
FLDFEr . 2035 Wi Foaf 05 M T 08 97 49
FEFFR, VAR A FLDI #505 Fo s 55 324
TS AR IE, T BT R AT A R ) 69 K s R B R
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FE Wi P BP9 (fatty liver disease, FLD)'/&H £
o JE R 5 A P O ) R g A K D e R AR B, IR
SV 1)~ S, B A0 B P R T 8 AR
2 B — Pl BRARAY. RSk B A TN R ARV
KPR, FLD, R A2 JET0AS P 8 107 14 11
Jpi(nonalcoholic fatty liver disease, NAFLD)}
TR T 8 i 14 993 (alcoholic fatty liver disease,
AFLD)W KRR HE EIZEFE I EH, o&
B e 25 3 N A RR ) a0 R R 2
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—, JFAEE WA B R ER. KR
FEUE S, NAFL D218 M 5 01 Ji 112,
NAFLD R HE 15 15%-45%, fbafhi—&
FUEA T2 93 B2 2503 0 U g 7 oo AR R
(O Y S Al g AR T L AR R
P ¥ % (nonalcoholic steatohepatitis, NASH)+

JREFYEML . JFREm AR, 55— A,
NAFLD 50 il B AR5 995 A1 I T i 2% i
fa RS MG A 5. B 1T CARAE I 2 4R AL
Ah, NAFLD 3 A 40 44k 1) e = 2P
FRFVRENASHAY H L. NASHS i A8 1 2 []
10 3= B X ) e AN TR I 0 15 A7 1R 2T 4E 4 1 i
J0 AR (B2 I 22 38 M) ER /N A 48 hE 44 i 92
PO 24 A1k, T LD R A 58 4 5%
. HATEUA N I 7 AR R B i s A
JFF 9% 1 32 BERIRALEI A« a7 Ul
B “88 — kT 7 F BRI E RiKPi(insulin
resistance, IR)IG N T FF AR U7 25 16 B R 1) 2% %,
1A A A R DO B IRAT R E
SR S O T B A B 2 b RAE R T
R BAT S My, 9 A G P2 e R R
Z 5 g WA, T R AT LR 41k, ok % 1
TIE 48 TIE 5 2 R VR G % S U CRLAE [ R
P O BVRIE B e RGN DL B AN B B AR
G HIEN AFLD A g 4 Je 3L B 2 i
H. 515k, FENAFLDJE g # Rk A7 I R 4t
R 1A 28 S N2 ANV RER 3 BRIR,, 177 H. 7T 5162
KRB EHG. I, IR, SR JE
AT A G5 28 G0 0T 7T DL I 51 A2 T
0528 1 RN FEFEHENAFLDRI R RN, S 1
FEARTE 9 REAS 5 18 35 1 B TR [ A A
P ENASHAR A UK R ¥ 32 2R R T 4 A
15 5 18 B ()0 /2 W RS PE i (alcoholic liver
disease, ALD)AI (1) E ZHLAI". 1 AT A %
e CAHOA A 51 EIREPE R DTV 2 (alcoholic
steatohepatitis, ASH)[JEZJFE N, Z @&
(acetaldehyde adducts)5| 2 (1) G2 S B A] BEH 55
25 ALDEH 1 RRE R A R B FE ), 5
AW INESE, AFLDEA SNAFLDAABIIK
TR, [FIFEASHAINASH— 5 A7 g i AN
PIEMVRAER, T A A g AR P m] DL AR 2
KESRE, [, SRE BTN A] LR T g i AR
PP 3 BowT LU0 a0 AR P, i i R e
N2 R e A R i JIg 7 P P 98 JHFFIFE 28 R Jon 26 )
FREN. HILE R, SIEM G S EFLD R

2016-07-08 | Volume 24 | Issue 19 |



AR AR AR EE AR, EAIRARIGE. /F
FE G EASNSCIREE I T

1 FLDERAEBIXFR

1.1 FLDE XA KERF 09X 2 Hrik
T FE I R [ A G 92 T 1D B A 8 oRE A 5 A
FEAA R I e AR 23 JEF Ok &4 e g iy A .
P AR RV ) 98 KA T 18 PR AL FENAFLD
KA RN E f P s M N R KB 7T RHIE
LRAEMAR A T SFLDI R A UM, R4
6 PN I o P AR SR 5 R VR PR T BT B0 A S A
ffl(kupffer cells, KCs), f# HBE UL 2 40 g A
F, W R R FE K F--o(tumor necrosis factor a,
TNF-a)). A4 (interleukin, IL)-6F1IL-13%".
NAFLD & EKCs/™ A4 KA A7 W TNF-o, £E
VR T AE A0 14D i 5T RN A SI2 5 4H ) 2% 2 R
Th e o R 4% B EAE Y. BB AN e
A RR R, KCsHIERESHM 5 1k 401
Atk R 7 0 77 42 ZEN AF LD (f 3k Jig vh % 4%
FEROVERPY. TNF-a. TL-652—84F )2
(4 98 RE 40 A DK 7+, 32 R U5 B W 41 i
JIE o 0 P A i, R B 22 TR AT 3
NAFLD & AR M iETNF-o IL-6R AR N, #2
RNAFLD 0] B8 B T 4775 1 IR R0 B 1 4
UM I TNF - TL-64 ¥ FE i 2 FPig 15
FSERAAS 98 P AR G 28 82 S B A B, N
MZ5IR, fENAFLDI R AR e it 4 &
EER. AW PHESE, T NAFLDE# H
TNF-o ] 5 TH 7, 7ENAFLD M F4fi i i 20t 21
JHAF YA I i FE P, TNF-oc s i i 2 3 0,
TMIL-107 2B & K. R0k, NAFLD & I
W A7 B B TNF-ofIIL-107K 7 2 5, T2
A R U A, 3@ 2 TNF-o
AIL-105 R EIAT2WINAFLDFH WL E. 5
Ah, KCsor = M TNF-om] BUIIEN A SHI
HERE, SEUFAELF 4R, SRIMAE AL DR
JHF U 22 R 4 M AT Cs_E To lIFE 32443 (Toll-like
receptor 3, TLR3)JHE vl ik 43 WAIL- 1041 i)
TLRA T 15 5@ B, 35 1M 804 JHF O 98 R,
Ak, TL-10 847 AR AR PR (K1 Y, HHLH
AR T 98 RE A 26 (O IFARTL-6/15 5 4% 5 5%
% K F-3(signal transducer and activator of
transcription 3, STAT3)#UE /K-FF =1, K5
A A 7 AR R TR, [ A R R
B2 SE AL AR S I SE . NAFLD S E AR 20E R
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N, HIMETNF-a« 1L-67KF T & 5 ARk & LA
PR 5 2R IMURE A 2 IR B VIAR 5P, 53—,
TN F-ou 1] i i A 40 6 D51 (R o 6 e, 38 i
H RN Ak, 51 B SO S, AT
SR AR AR A R BERY, S 4, NAFLD
SRR I I N R AR R /K B R T,
KFEIL-6. HBC- /% & H (high-sensitivity
C-reactive protein, hs-CRP). H4iffi(white
blood cell, WBC)Z5# 2 IEAHK. IL-17 2 A
TEFLD A& JERIVE . TL-17 (e BERT 40 I L-6
{7 £E 3 0 5 BT 40 B I A8 1B ZENAFLD
B IS RRER FIL-18 1L-1B¥ 8 & T
i, HEMITL-18 1L-1p5 5 K8 M 480 S B A]
BEENAFLDAR H 2 —PY, MIL-1pr il it i
T R B B L 1) — AP AR AT 4 i 9 T
HC B LI B E IR, % SIRPYS. IL-182T
YA T A5 I Ay, T IL-187E 4>
WTH F-y(interferon-y, TFN-y) [ [FR] F= 4K
EMITNF-on TL-655 20 BRI 7, AT il e 72
Thae AR KL, (EFR s e EEER
NAFLD & & MIEIFN-y & & 5 & FH & iiL- 4
R R FERREDY. B RIER T /ENAFLDIA
NASHE AL A EEAEH, Hp K Cs
P AE I TNF-a fEN A SHIF R 5 o k% 8 B4
H, =251 RS i) — Fh 8 2 it NASH
ERFK Cs oMb FITL-67KF BH 2 w8 T B4l 14 IR M
R B 5 — A R PR B, TL-6TF R LT
NASHE#. J74h, NASHEH MIEIL-1RAK
SER TS, MAEIL-1RA T VE ALEINASH &
HL e P PR ) S O DN . E AT A
NIE AT Ja 5 RGEBOE < JOE 1A H A A J5i
RO INFEALD R & Hh e B AR . HAL
VEZ W FEVR I, o B R RS T FR 3 TNF-ofll
#HARTLT0 kDak H(heat shock 70 kDa protein,
HSP70) 8 2B, UFSLftif ALD™ AR
HAFH R SOREAR SR E A PR S,
ALD B 90 IR 7 20U (1 R = SCF 5 Tk
— PR, TG4 Rl F-(adipocytokines) L4
REIE 2 PN AT i s 25 98 28 25 i 7 4L 45 Y
FRASFIBR, T A e HLAH DG 1 5 Hh
—EMVER. KRB R B i —m s
I 00 L7 A PR AR A i 7 A LR -, A LS

PR R AR FAE. 4NAFLD R IREA R
e = B JEF AT 5 8 A I AR R 9 RES. o i g
7 25 b P U T 0 2EL 4R340 Wk AN R TA B — Fh B
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WEE R T, BAZ5EE REMR
RESE 2 A TR, 7RI, NAFLD& 3
g J07 AR R 2 5 oA O R 7 2L 2 F oA U B A 3
IKP B B AG OC. NAFLD A IR 7K1
B AL 5 4 PR 7 75 2 T S (AR S 1, iR
BRI e 2 SNAFLDJFERERE, Rl R 7E i al
PR 3 JEE 20 16 107 14 B 28 1 R A AR A ke — 58
VEF™, 98 R (leptin) 2 B IR 40 i 2 )R %2
M A 1Y), B R R G R T4 i Th g A
FAR 28 3N, FENAFLD & AEAUE Jié it
EEAEAM. B W, RAEMNT . RAEFF
R0 7 4 B ER] -2 F L D & A= Ak e 1 EE 22 i
DA, A5 i R i BE DR

1.2 FLDX ¥ b 4a dm iz i o KOMEAR G % & O
UERFF TR R, ASHIFIER £ —Fh B 4
F T PR TP KL 2 R 1 . TR P s AR
F H2(lipocalin 2, LCN2)AE % K 5 A 5
RIEIRL, 5TV H B IR AR, T (2 ik
ALDHIRAE. 5156, IFIER GBS 5 T IR
RRE L, FEAENASHE e ks — e fEH. A
JIig J53 DG JHE 2 VAN i M 2 O AR RT 5 kS % A A AR
REED A ks, T E A J&) 748 2OAE S
FRIN B 22 ANV R 7 7 P AR A1 A P A A O
DR IAPY. MINLRP3 A TG A0 RE 08 R 2 55
TR K CSHTAIIL- 1B 1H5E H AR AT
fd(invariant nature killer T cell, iNKT)4iF 5% F1¥4
T, TR I JFE I 208 SRE A e Vb 4 B iR, 5
SALDIIR A ARIR G A RSB,
BID 8 A A B B 42 A JRE PR (A v 248 1 29
AR R ZFITL-1B) 1 43 BRIk, FLD5 48 P44
9% & i Je — B A58, B 1 Tt — B
1.3 FLD 5 RAC 4 B 1538 54 4 3L /& 2 AR 89 %
F W IT SR W] A AL Bl A 8 T D O 32 Ak
(peroxisome proliferator-activeated receptors,
PPARs) & 1 75 i B AC Ik R 3R 0A L BE 1
HGENE S5 LR A s D], AE AR BT 5 I IR PR v
PPARS/KF R AR, IR AR Al
I 47 G2 Z 1) (R AR P8 A PPARs, Jif i I Aty
HIATAE P AT BRTEPPA R s I 7= A VF 22 A2 4415
5, NI B AN R 2 8] 1) g A 5 T 1)
PPAR-oui#i N IR 1 ARG 107 A2 A, 3& AT i
U 1oy AN B2 R A ol 0 1 eV G A =
JUiEPPAR-y& — A W IEPEFE G St . RAEM
S 18 AR T 2SR R [FKCT PPA R-y I
WEHAANFERER-. 280 PPAR-y IS L%
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T A R IO R 7 AR R AR AR T
Sy PPAR-y IS £ 0] DLIE i 38 hn AR 6 R R IE M
BEARIRIM R AF A 2/ Y. L PPAR-y27E T
8 Hw 1R B A0 R BT AR B R R A,
N NPPAR-y2 5 AR 1t i AL JHE L
PRIF AR W5 B 1) R A=A OREY. {HPPAR-y L&
WA BT MGENASH B PR 545,
14-3-3BRENS 1 ITN AF LD AT A B 2 1, $27
14-3-3p My ZF IPARY2IA T 2%, & 5T HE
AR O

1.4 FLD S i A M 31 R XER X &
TE 1A ) B AR = 4 7 ] A1 3 U 98 9
AL GRS I EOE EAE S B, el
3 O JEF AU 453 475 0 SO F LD I 2 Hh 98 2 BE
PR R AR . T T A A SR U 1) 400 T S 7 R
RIATEKCs. M LRz 4. HFguf. AFE
RBP4 AIDCs, 53 i R s 72
JEAA AR 2 1) 2T AR I TLRIEC A, % A TLR
B R R RIEY. Fah, = a2
B, 4HEDN A)FI PR A 57 (R L sh 41 8
B1, HHARNIER) vl s IETLR s, 3251 {2 ik
ASH. NASHFIAFAF4EIb i 5 A5, B 7t
RN T8 A O, RN A B A
SR A BE R MURE, A S84 5 R0E R B,
M7 KNAFLD. AL, liE s it Is A s
AYEFE AR ot 2 AR W URR, T4 5] B BE 98 hE
(O FE, T 8 T T A 29 2 F S B ),
EH UG T AL, i R A A AR P 0 ik A ) 98 hE
RN 25 NZEFLDI R Az

2 FID5REAIXA

2.1 JRM AT % 5 o9k e K R KEWIT
WESE, 1E R s & G i B2 B 4y 1 4
PEANPRES TN EWEAN M . KCs. HARRGN
ffd(natural killer, NK). H 4R 45T (natural
killer T cell, NKT)5E & T L. Forb i3k
2 20 JL (T 4T P A0 B 41 ) AN K AR G 2 400 g
(KCs. NKTZHHEFINKEHAL)EA Al it S5FLD
(R AR R .

2.1.1 FLD 5 3k £ t4 5. 9% 4m fiL(T 4m B A= B 4m itL) 6
K Foo T E R 096k E 440 R 0 24 e A
PR 495 FOAE L T T 8™ A R B, HE i A
N H I PR 8T R RT 75 5 R Y T T R R
T k20 B P O 5 1 T4 e ) i i, 32T S 3
BUART 28 RE RLZ AN HIE A 2. s siie kK
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PUITA L RINKAH i 2 5 5% S N AFLD
(R Az NASHEE 2 17 £ T M 0 Hc i 2
HEINEY. Th1 740 B 1T R B — B LA AL -
L7TAHEFHIERICDA” TANMRNERE, A ek 6
SSRGS, — T T, A B R S S
HIAHBI T AT 1 (helper T cell 1, Thl), FIUGET4HHE
TEIL-6 4k £ K Kl F--B(transforming growth
factor-B, TGF-B)KIEH F ] LA CD4TL-17"
TZHHI, 5 —J7 1, IL-170915 5@ iR 22
KCsHUEIRAMI A5, KCs EHIIL-17ASZAR(IL-
17A receptor, IL-17RA)EHAE A 4EAl Hh K55
HEMIERRY. 546, THELRIR S 506
JH 98 Rk i/ PR EVE AT B R A, JEH 2 CD4™ T
Y, TEIX S R A ke s R E . 5
4, CDSZH A PR L FENAFLD & JiE it 2 ke 5
BEF. BhSLIiEsE, PUE KL IS E A 1
BR 1) C D8 4 A £ 9 /b 7T R 7E JHF I 4% 9 )5 2
Ao Ok 15 EEAE . (HENAFLD/) R
AT IR T R B, /0N BRUFFF P BBk B 400 i L 451 B
FHim, B4R feil i 73 WAIL-6. TNF-ofll
1gGZ 5NAFLDIIRAS. B ATt l-F-3¢
PR ABA L2 SFLDRI KA, B M fEfif
BRI S50, AR T DA

2.1.2 FLD5 X & %.9% 4a f(KCs. NKTa e fe
NK#a ) e % % : KCs. JFFE IR A AINK
F2 [E A7 G2 S PR SRR By, K S 20 A 5 ik
DHRE 71 Z AR R 8 3 B it 52 W, NI
FRF S JORE R A, BRI, BFIE
B MR ATK Cs 13 (1) #O0E S MAENAFLD K
JE e EEER. AT E WA AT LS HoAh 4
925 240 R 7= A A E AR L, o 4 L e ek 4
CXCLI163RZ2EENK T, NK TR s ki
WK CsHIE M5 5@ ™. Aok, @Rk ek
% 51 kS T K C s B 389 I, [R) B i JoR /6 8% s
K Cs, M= ZE IR & AR JORE SBE, 4k 1 i 5
MU= A RRE R, ZEN AFLD & i A% o
JHFIEK C's B NK 2 A $5) mT e ik 480 S e 1 1
B RAE RN, fENAFLD K Cs = i {E
A& s £ BE(lipopolysaccharide, LPS)iH
TLR4T-Hc-TunZ J i i (c-Jun N-terminal
kinase, INK)F#% K F-«xB(nuclear factor-xB,
NF-xB)i# #K Cs ) 2 5 M A M IAENAFLD
RAERBEHEAEEER. 550, mlhka
AT E PN K TA A B s g se T, 5
HINAFLD K feid f vh H IIEN K T4 i i — A2 ik
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2R TK Cs_E AT L R4S RS 0% 59 it AL D A1
NAFLD/NASHR 4 FF 40 s rIpL 21, NK
Y1 N 220 L s R G ) X — > EE LA
5y, RS B [ A o RN SR AT M g (A
M. KEANEMBIRR TR, S HFE
PINKA A, A1 5 4004 F 25 4R 40 % AR
FUR R, LEFLDI R AERR it — & e .
NK4 i AT fg LA BT LF 4L e F, HoKF
FYE M PR ] RES TN A SHUAE 38 FFA A6 K AR 11
SRR B OB 72 R BN ASH 5 25 N K 4]
J e e 5 R HENK 20 S AEN ASH B 1)
MU, BTt — 27, NKTA AT
IE N AFAER & BACZ M — 2R R dii, 5
B R BT B s i . B FUAIE SR, IENK T4H A
HoE bR AT DLk B KB 5 5 0 4 R AR
528 £ {EEN AF LD SE6 R Y AT 57 b ok B,
NK T S I G ST, it —3 %
HUFNK T B, DR FENAFLD &3 4
JA MUNK TEH M LG5 B2 /2 N AF LD A 38 )
FE G R R AR, AH 5 — 0 AR SENK T4
f 40 S NAFLD™ 52 5 2 A 96, AH S
ANy, HH R 2 8 R 7 A 1 5 P R o
TN KT o ) 45 & B 3 0, fENAFLDA
FNE ) AT A R R R, NK TR E0E &
THEY, Rk, NK T A8 /ENAFLD &
REAER. (AN AR, AR T 8
—PHEFINCAIESE. Ak, INK Tt 2 515
AR RN S0 S B R % . i A R i A
NSk AT ORINK T4, 5304 2 4H 41
W B SORE RS . 5 2 AH ., iINK T4 i 5k
R AT FRAR 2L ZR 9 E /K7, AT X B JHE 375 S TR
WA 7 A P = AR R VE . BT AL, R
R G P2 A M 5 R M R 0 S F LD 2OE R
LR R A K.

2.1.3 FLDE & Rk aa B dh % Z . WSO 40 My
(dendritic cells, DCs) &/t 4345 2l R FHIF A
AT Z RIER— R i, e s 2
S 7 JFFIUE 980 1 R AR R R i AR iR B T
EAER. TR AFD C s — S PR AR 1)
i S AP, TENS M R IR T, DCsH e il 2
SRS T WEFEPAER, %% E M DCs
S5 HF IR A B %472 SNAFLD R 2E & J; DCsfig
i FRHINASHIE A 402 S 41 fCD8 ™ T4H g™
HMTLRFE IS S A PR 1 7= 4. T AEN ASHPK
ST IADCs T BRI D BE % AL 1R JFTJIE 98 RF S
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R KBIT BIHR A SHEEE

WA #H
KoMK #iE
KRR — £
TR A 3%
b g Ak, it
A E B AR
PESE W ]
B 1(Caspasel)
kB ERAIEG
ME-IpE OA
F-1849 & 3 A
ik B G A A
R, K5 Ak
X gk fo R B R
B, MR T A
N
BB AN ESR
Br 0 i o 4k, &
5 3 # B mde 3
MRBARFRAL, A
JkIR AT
P TR R R
AR MR B H
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i SRE, H HLAE A 0T L RO B4 0 PR 177 A 8
e AR R 0 JEAA R 56 o3 A U i 6 A %
o S — R 51 5 JORE O B
5l 2N H A TL R s38 3 1R 1995 JEL A4 AR 26 2
F 1 (pathogen-associated molecular patterns,
PAMPs) A K B AR FIAEERY. BT TLR st
2 WO e S R N F-x BRIOE & A K1
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