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WE IR RS BRI I A% (nonalcoholic fatty liver disease, NAFLD) A48 B BRASAE . TG 8%
B, BERTIK A B BRI R S Ak 43k R JOT 40 A% 11333 4 A4S 145 [ %) e Al 2 i P IE B P 35 PRI BB R R . 18 3 A s
BRBTACH, Z2f# NAFLD & RIMER, (HICHLHIE ZemiR e, NIAANURZEE, BREZNNSWEE, —R5
I B RGN (NI R T F AR NLA T E . SRR (isin) 2 FEZH IR NFE T, AR5
BEAT, TR PUAZ AR E A4, B FEUGE NAFLD S8 AL AR S8 M B i /E F o Trisin 2035 NAFLD AR 5 H
St B B U R R PR T] 43, ASSCIIR T 38 shiE 7 Trisin A A5 0 RO AT REAIL], I X Trisin 238 L34 4 S HFEAR 5

AR IR | W NAFLD BUBFST gk kAT T R4k,
12 B 7E NAFLD 25 Ciltpase vh 9 Vel

XgiR SEX, B3, EmREHIREITRE, IR
FE4ES G804, R87

bl e i R A A AR AR TS U T, 4
BRI T A P B 5 P )% (nonalcoholic fatty liver
disease, NAFLD) MR RFFLLEEF, o E 2
NAFLD & 3 K R E Rz — . Jamil,
1 E NAFLD i8R A B0 A 2016 45 14 2.4 AZ 3 N 2]
2030 41 3.142 ' NAFLD [ 975 i £ 5 H. i
JI§ 5 BT (nonalcoholic simple fatty liver, NAFL) .
LG R W F2¢ - (nonalcoholic steatohepatitis,
NASH) LA K HAR G B% A6 AU 40 il 588 . NAFLD
AR ELE A E =" R, BOARMIEYE . BRI
B PERTSE R P BRI IE B A fE A
NAFLD i & Z 3800 7 ZFh S0 I & AE 0 & A2
N2 RUBEPRYG « O AP 18 B T i L B —
SO FANEAE MR ¢ RS IR AR NAFLD ) & bl
il IRYTHE R DL YT R R T RN T
JERE, {H HATNAFLD 38k = 5584258 . R s
KW, B —ARA BICEIE BT 107 2
Al R NAFLD, 038 i o ARt 2 iz 3 B iR
NAFLD RSP . AF5ERW], iz sl AT fE I

[ i HH HG e o R — 2P B A (R RSL,  LASYT S 4 R Trisin /5

DOI: 10.16476/j.pibb.2023.0359
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ik A R (de novo lipogenesis, DNL) '’ Jgfjj
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JUE B J5 - 1 i 33X 4 A I B o4 G ) B
WA RAFIETER . EHINMUR 22 5)
WE, BREENNSIAE . 12874 gL
N 5 LR 53 MA R PN A3 I R -3 N AT 4, A RIS )
PERN W TS RER (risin) PR A 0L
o O A S8 PR PR B 2 B 2= E AT T2 %
. Irisin /2 Bostrom 45 *' T 2012 4F7E LA i rh &
PRI — T 32 3k S A 0 Tl A 8 B 0 R 2 Ay Bl Bk
i F 1la (peroxisome proliferator activated
receptor-y coactivator-la, PGC-la) J&FE 1 N 53 Wb
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RIS AEIE . BRIl AR 2RISR E, K
FEOCE R NR AR 0 A s LR L R
B R S PR RN . BF AR R R
Irisin 7£12 B35 NAFLD FRf dEZ/E . PG R
FRIGE5FH R NAFLD & A % R () ML, A SOl
Irisin W47 AR BTG4 NAFLD #1734

1 EzhR S B IrisinZk T
Trisin J& H T AL R4 4 0 I 25 A 5 3R S

(fibronectin type III domain containing protein 5,
FNDC5) 2 £ [ Wi /K fiff B 50 00 70 W6 405 149 8
FNDCS5 7E B8l m Rk, R0 HE . &M%
A WU R A8 B A B R IR KR
BEWGLHEL, AR, AxpRge . BHE. ORI G
pnf &3k FNDCS ', {HAE IR FNDCS %35 7K
A

i B Irisin 2 70% d1 WL PR 43 6 14, 19
FNDCS5 235 A #F FNDCS B 1B T Trisin 25 7] 2
=1 15 A Irisin 7K °F- . 2012 4F- Pontus Bostrom [ BA '
KB, iz 8t i 5k - PGCL-a f UE a5 LA
FNDC5, &1 Irisin /K-, 12 8 JH# Irisin & B,
5ot e 1 R, RERENSIYMAREZ
TS INIESS, WK L BRI YL K
H U BRI a6 Irisin K OF- 29 8 52
27%~65%, Zid 12 FRPtIIZRS , 18 34 A
HRZH B8 BF Irisin K P3G N2 1.4 45 1 (HAS TR
5, 4 Bostrom S5 (5 W, 12 shiffs PG 2R
Hh Irisin A5G KPR ECS B #8 )L FNDCS mRNA
RGN 2 B, Pang 55 ™ (RS HI R B, /1N
BB Irisin /K PEZ s FEh The, 123450 1 h
TR, BEEZEE T, TEIZBNAH 6 hE Ik B,
ifii FNDCS /K FEAEi2 35 2 hIF B ik F, bijs F
W% . 123015 S 1 Irisin 15 FNDCS 281k 19 R — 5
B, BRIG I FNDCS Kik4k, iz 3hn] GE i i 4 i
FNDCS5 & [ BT I Trisin (9430 . FNDCS BiFHIE
A Trisin SN A2 00 B, Yu % 20 SESE L AR FH R
I M T i R R 4 J8 B F B (a disintegrin and
metalloproteinases, ADAMs) %W i) ADAMIO0,
HizghZ RS 5 i B — 258 . Aydin
& PP DRI, R BLO LB L™ A
W2 Irisin, B # IR S 21z 30175 T8 EF Irisin 1
T =R PE TR HE— DR

Frizzh4h, IrisinZKFiRSZARE OB, BERT) .
TR NI A2 Az 2 ARSMITSEIE

S, AR R A R R LA B FNDICS 11 4l 2383 1) ik
40% F120% ', 1 2 RUBE PRI 5 ILAH i FNDCS
KRB E TR, BRI AT Irisin 09 8 45 18
Z HABPRZ 520 . LA R F Myostatin E A7 F#AIL
Irisin A IPEH, MARIER . 259 (AEIEDURE . —
FHXUIC) AT 42 5 Trisin ZKOF 22,

FIH FNDCS JE /NS g, R fi1e
WESE, Irisin 7E 32 S {2 SE G I IEAE N 245 B 4
AU R R A BENAEM . B3 A R0
FNDCS5/Irisin-PI3K/Akt {5510 i, 01O 5 1T
A SN 25 38 Bl sl oA S 1 B B L AR AL
I ORI T A VR FH A 38 24O T Irisin 5 iz 3lid
A3 Ao Trisin A 4% [ AR I 785 4 A 5 O 4 o5 15 i i
FE P AR

Fig. 1 Exercise regulates Irisin synthesis and secretion (!

Bl EFhiEErising B 55 2
TR: X (transmembrane region) .

2 Irisinif T A R 8 2L ZNAFLD

JHFHE R 5 B o SRR NAFLD F8 s 7 M Bk
A% AR B A E . IR P R
NEBTHEIRC . RE . BB A FH AR Bkt ] i AN
P E RC, FEERE B AS R Y ARG LT 4
DT PEMAR TR EEHC . DNL, FAO FItk fIK 5% B
g % 1 (very low-density lipoprotein, VLDL) 41
RNR R . X LR TR A — a2 AP By
A e 2R B e I b i i B DL KB 5 NAFLD (1)
KR, Trisin B0 R RE B4 2500 AY 25 2015 4n
K2 7 o AF9E4RIE , 1 PF Trisin ZKF- 55 4 H
=T (triglyceride, TG) SFHEEMAL "™, ¥R
Irisin 7 24035 NAFLD JiFJIE Jig 5 AR 36 v & 4% o A
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o FNDCS5 @b Al Irisin T US40k b 34 UL 5 $ 44t
THAHEE: FNDCS JEPH 55k /0N B3 80 H A
RACIZEEL, MEIMINE NG 8 1 -IE [ BT
o 2 R AR - IR [ RSO B AIG, 5 28 SR
8RR, FRERR M AR N By —JE ) Trisin +
T U] AT g 2 R TG R A 2 R MU 5 = (methionine
and choline deficient, MCD) k% 5 i NAFLD
AR E N A R & % B B (alanine
ALT) . K & & M ¥ A i
(aspartate aminotransferase, AST) /KFEREAL, I
A R HFIERR B R4 P BR T R ENR i &
RN, Irisin A] 9 52 BF A 40 SR 4R, R AIR
IL-1B. IL-6 Fil TNF-o %5 4 5E K F /K-, il 2
ARANARGSE . A . W S5TEk, B IR 4
REHCAE 27 A Ak bR, DR T AR AR B, %
MCD Jfi& & Al U & A ik 75 5 1Y NASH Y45 ik 2 1 2l
SRR IR A ZE AL S NAFLD 9 =225
PRFRAE AN E BRI, T SOk Trisin 7E 9855 JFFAE
BEEL . MG B A . e R R IE B, el
NAFLD 1R T iA
2.1 Irisin 5 AT AERE AABRIZEX

IEF G B I A R At AR AR 0t i 237 7
PURI NG BT = B A AE MR L s AR T,
NEWFZ e AL, BALrditl, IR
JRUUR, MR TAEERTAE . AR . WL, o
HFRERG R, GERR TSR g2 EL,
INHAE AR TR RE ST, S AU I s 78 P e
THAESSAT B T 00 SRS NI B 15 1R i A
2.1.1  Irisin % A FRFA B UM ¢ 25 1 09 4E R A AS

HAE

FHF I o 82 5 BT 24 v FRA J2& TR A i 25
AL — P EEAAE, Al HESI NAFLD Y& & . JIFIIE
WS AL ¥ T Y FRA AR KRR B AR T R 1D R e i
F, I FFA 8% sh 8ok AR e 0 i
0 X FFA 1Y £ L 3= 2 i ig i iR f% iz B 11 (fatty
acid transport protein, FATP) ., /NGt H . IR
A (fatty acid translocase, FAT/CD36) Flfig i
IR %% & # 1 (fatty acid binding proteins, FABP)
2

SRS A LG T Trisin 6 AR FFA $8 1R
FEXPPERTSE, (HEAPIERY], Kz sl i
JIE FFA $ UH G EE FH Rk . 16 AL G 123
WA i i e ROMEZS = 9 NASH /) BT IIEZY 36%
) CD36 mRNA 3k 5 12 i ik T w2 1

aminotransferase,

1o G VRS /N BRUFF I FABP = 2 1 I FABP1 2 (124
56% MR, (AT ENZ, B3I TG,
M RHE EE (total cholesterol, TC) FHE MIAEFAE T
JE 4 S 1 5 36 38 FABPL /D U B Ui 55 , 428
FABP1 7£iz 8l i LR B G i E 22 /R 7
Irisin J& 75 25 iRz s %3 Bk FFA S8 BUH 56 26
FIR I HIEAIATE R o Trisin 7] 75 38 8 400 1 JH
JUE FFA $8 HURH DG 28 1 1 3R 38 A FE R AT IIE FFRA 5%
W% NAFLD B I 5 s — 4R
2.1.2  IrisinfE SRR N A ZURE- B LA I B A
BIGZHEL . BRI IIVE AR 2R B hd
FEFHFES T, R A iy et A B T/ e
BIEI A . 2012 4 Bostrom 25 *' & Pi Trisin Ff-1IE
SEHEAT R A R DA G E AR T ZH 217 3 1)
YER o Trisin /SR Wi L 2R AL AL TR 38 m
i A Ak W B AR B BE W) 0TS 32 K o (peroxisome
proliferators-activated receptors o, PPARa) Y% ik
542 #F p38 22 Z 5% R M B (p38 mitogen-
activated protein kinase, p38 MAPK) 14 i /M5
S P 9T M (extracellular signal-related kinase,
ERK) (Wi > %, B9 3RM, BRI
HEAN, B EE IR Trisin 1Y B E 540 20, Irisin i@
o B AMP K # K B B¥ (adenosine 5'-
monophosphate-activated protein kinase, AMPK)
W R A K T2 2 - B IUAR 1D 2 B 44k ', Trisin
AL HHIRR M L AT A Ay A R RE )T, SJUR
Red = B AS UG 28 FEA AYH8 G /0 ) I FFA
A MR — P
2.2 Irisin#P &I FFAEDNL
s T $5% B 2R AR Y FFA 4b, DNL JRJERFIENS
T ) E R R . DNL 2RI FHikoK A5 ) F 2 1R
TR AL IR BRI AR, AT LA R 3 ARSI
BE: BRI G . BB N R Bci e/ AR A 5 4 2
BTG o AR M SCHE G A 45 L A Tl A
RALEE (acetyl-coenzyme carboxylase, ACC) . fg
Wil & hl (fatty acid synthase, FAS) . fifi g k4
fitf a 2> FIREE 1 (stearoyl-CoA desaturase-1, SCD-1)
AH = MR mBE L % R i 2 (diacylglycerol
acyltransferase-2, DGAT2).
Donnelly 5 ! 52 %W, NAFLD B35 A
TG 1 59% U8 [ JHBIE X 142 P9 R ik B 77 12 1 £ 1L
15% 5 AR, MLAMEA 26% K A JFIEDNL, i
JJE DNL 34 /il /& NAFLD F i & 4##4iE . Lambert 5
KB, NAFLD & # 5 [A] % 5 R 5 55 %0 (body
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mass index, BMI) X} [ ZH Af LU T JIE DNL 54 fin 24
3% RSN N, PR DNL XA | 1EH
IEL S A0 A JRE 3£ it NAFLD A BE AT 4 TG 4 57 ik %
SN 1% 19% F138% I JHFAIE DNL A3 i 2
#: 3 NAFLD & Jre iy s 2 ALH . w3, $m
DNL S 7] 4 AI NAFLD JHFIERE B & . shise
IRUESE, JHAERR S ACC il ¥ 25 25 6 d ml i b
20%DNLAER, KIZ 251077 W& FRIRE I e BE Tk
BIEFMFIEARRE R . AR SR, T
PANAFLD AfE—~ H HEERR R ACC i) 50 i
] RGP 36% 1Y TG %4 ' #Mfi DGAT2 7l fif
JFAHME TG & 1l 50%, D8R IR £ 17 5 1 T IE i
JFAE P S Ak, I IR 45 DNL A O B Sk
+ [ B R Y OC 45 G5 B H 1 (sterol regulatory
element binding protein 1, SREBP-1) Flfik /Kb &
Y &N ot 4 45 & 8 11 (carbohydrate response
element binding protein, ChREBP) HY &1kt ] )
il DNL, 3% NAFLD.

Gaggini 55 ' fF5x B, JH-40 M g £ T AE
FNDC5 mRNA /K- 5 JIFIlE DNL AHOCEE R SCD-1 Fi1
SREBP-1 1] mRNA /K- BAT B3 ARG, fdon
Irisin 75 #4142 JFFJJE DNL rh & #5255 S22 iR . AL
FNDCS g Flid ik sh ¥y, W58 N B1UESE T Trisin
ELA T IE DNL f9/EH o fER BRIk &1,
FNDCS i B /Iy B JIE DNL A 56 3% [l SREBPI
FAS. SCD-1MIDGAT-1 /K44 2% ETF, i ikt
(2R 7E FNDCS i Feik /NP B R AIG 2, 7
DR AR RN B ) SE e 5, Trisin #7fi] DNL
ALEIFR R TN . TEmBEm S R AT,
Trisin 7] 38 o #5181k T 8 B B1  (liver kinase B1,
LKB1) $2/m AMPK/ACCH#RRIL/K -, B HepG2
ML TG &t . BR 7 B R fL R Ik DNL AH G
PG RSN, Trisin i AT a0 45 DNL Y OGB4 5i
FHFBE X Z 4K (liver X receptor, LXRa) Al
SREBP-1 143k . B AL 55 i1 ™Y, 275
AMPK i PE 4 i 75 00 %5 R # 8K 1 (mammalian
target of rapamycin, mTOR) ', #fifijyd /> DNL #H
SR ACC FIFAS YRIA
2.3 IrisinfD & FFAERS BA B& B 4L

JFREE A TR M TR A G BRI 8 2 —,
TR DT IR B A A & AR TE SRR RN L S AL P g A
LA TR B AL AT A 7 1R 14 5 4 J T B 2 Tk
NG A L CTEATEG A BT — 25 AR A B A it
JHANAZUWE R AT E AL RE R, srT ik A =

RGP E A A UK A — S AT Rk e
i RIITR B AT Y A8 AZ PR B A I B I 1
(carnitine palmitoyl transferase-1, CPT-1) (43§
iR R 15 ) LA SIS SERR IR B AR A AR DCHE I
3 EE A B A B¥  (acyl-CoA dehydrogenase,
ACADM) (443 pAfbss 120) FIisoki H il — e
# # H  (microsomal triglyceride transfer protein,
MTP) (/T B4 2~42E) IHE. EA K&
YR T EE DR 1T B AR T2 B AA Ak i AH
KoM, UESE T ARMTIR B AL 2 02 S NAFLD &
JRM SR R . TP EEFI K ACADM S FE /N B
TR B A2, I W A IR s I A2 1
MTP-a7 7N A AR BRI A8, MTP-o
/N R 5 2 B MRS I B B T WD S i B
L ABEFSE IR s, NASH R IBiL B 24k
ARSI VRS AT AR

W, VP2 INRITITR B ALAH Gk
AT, TR EAT 4 Irisin K- RURE T . oK
BTG T R R SR D BUIR R B AL T
(CPT-1. CPT-2. ACADM) [#Z&iKH1iL 7% Irisin 1)
IR 540 00 T o L 200 o s e B 4 A A G 2R
F 9% 328 114 [F] B 4558 Trisin (90306 )5 FE S BRI I
FRAAETN, AW FUATTE R TR AR I ZH R
' PPARa. CPTI. PEELHHGE A £ 1LHE 1 (acyl-coa
oxidase-1, ACOXI1) ¥ ik I 42 & LA Irisin 1Y
mRNA JK- 5% 3k SEZE AR Irisin AR TR B 4
AFTEADCHE . © A WFFE N Trisin S HAT {4 FNDCS
300 3 I R D 7R B A Ui IR i o 35 AR At
THE EERIESE . FNDCS R /N BUTE IR 195 1% B
AL CPT-1 1 ACOX-1 F 3R /b, FIE s 2™
HAARMIAEYE, AMEPEGS I FNDCS W ] 52 JH-4H
MIRE VTR B FALAROC I AL, JFUCEFAIIR 5
(%) FNDC5™" JiF 44 B (9 g 5 A2 vE 2. H AT e T
FNDC5/Irisin I # B 42 £k FH 5 Bl 35 fin A I B 1 7R B
FALRIPLTI AR S A2 . Lin 55 P a5 k30,
FE 2 1) 3575 3 1 g 17 2 LA R AMPKC V7 P 1Y 42 1y
7E FNDC5™ JF 40 fg v W3 b s 5355, ) 5- 2 KR ok
W -4- G e A% OBE A% 1 2 (5-aminoimidazole-4-
carboxamide ribonucleotide, AICAR) 1% AMPK
WO TP S AR B R D R S A s TRy, Al AT A 3,
P mTORC1 & 2 14 in FNDC5™ /)N UMk A 177 1%
Ak, DR NE IR T AR . X BB R R R
FNDC5/Irisin 7] fg i 3o 48 = AMPK % ¥, 410 1l
mTORCI, EHERGAIEARIR E AL IVEH]
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2.4 IrisinXt FFAERE B H IERMAEE

JHF 241 e 15 LA g JD 152 55 % 1 DNL (1) i J0 2 1)
F TG MM E ZRE & . TG —#Bor ik fE1E
JEwH, B— TG FEE L S®IEEHB
(apolipoprotein B, APOB) %54 JE i, VLDL-TG i
B, W BER T X — i B2 o TG #6 R85 8.
FH (microsomal TG transfer protein, MTTP) Flifs
SUNHIAET: DFF45 K440 5 B (cell death-inducing
DFF45-like effector B, CideB) Z&#& (/)5 m 35 o
NAFLD R A& T, JHF AR ot i 38 2 4l FH T & Bl
VLDL-TG (i3, [Rlat ki &= # i VLDL-TG
Sy UL RE 10855, B IE VLDL-TG f 4 3
I ST e e H O S ERIALAE o Trisin AT B3 TG AR
o FNDCS @l ml i 1E 5 IR /N BRI s BR AR B/
UG PE TG & 230, 1M FNDCS i % 35 W] B
8 FEAR m ARIR B /NI TS TG K- B R4S HiT v
W5 F Irisin XF P HE VLDL-TG 433 3R 1 52 Wi A
5%, {H Canivet % "8 pYfF5T R0, 81T siRNA #13l
FNDCS5 33k it 2 B/ 55 G4 ML F1 HepG2 4
}fi VLDL-TG & B #H 5¢ #& 11 APOB F1 CideB 1
mRNA /K-, 4278 Irisin 1] GE B A i€ £ iFAE VLDL-
TG Hi th B2
2.5 IrisinZREBZERN

[ 5 ZHRPUIESI NAFLD Ay & B R . MLk
b F B 5 ZEARPURAS B, 1 5 2 AR b A3 s 48
I, i e A R 2 nT R 2R E DN, 35K 400
JI P T B BB - 500 T o AR B A F
N 53 FH 3 (R G R 25 B 4 B Trisin Al Irisin T
TSI 56 AR AR 5 RS S A PR /N B IESE T
Irisin HLAT 05 R 5 RAICHUIER o (RIS
JRUESE, Trisin AT 32 /55 20 i 3R 5% 28975 3 1 Akt
GSK3o/B Fl FoxO1 B IR k7K -, eloss ik & 2= 4K
BB BRAFAIMEAN, Trisin i 0] U052 R 55 B 40 it |
Jo 1N AT L A i) 7 B 1 7 AR = i [
5% L UIF 5 Trisin B 5 8 5 22 HSPT A AL 95 2 B00s
AMPK . p38-MAPK-PGC-la Fl PI3K-AKT-FOXO1
T i 0 R U ) K T B 2 Trisin i I
TN AR ) AL

3 NAFLDZEZEEIN K AT At Irisinsk T

EA AL WF5E A AT NAFLD fE E G R Irisin 7K
SEHEATREIN . 2013 4F Zhang 25 ) BUBFSE R, 5
4 NAFLD ABEAH L, NAFLD H 3 Il i Irisin /K 3F
B ERRAR AT A B, 1LY Irisin ZKF-Bf & FFN

TG & RGN AR, B 5 2014 4F Polyzos B 5%
BN o) dRkaE, SR E X MAM L, BaativEg iy
JHF F NASH £ 3% 1l 34 Irisin 7K 734 @ Z %, (H
NAFL 4] . NASH 215 AP B X B2 3 2H 8] 1L Irisin
KEHITC 225 5 . 2022 4F Ulualan 25 7 [ HF5Y
R, SAEREXT R AA L, NAFLD &35 I E
Irisin 7K -7 70 g % A8 4k . SR, 7F Choi ifF 5%
BA 181 T Kosmalski " F 58 A BA A9 &, 5 AR
NAFLD % B 20 A kb, NAFLD & 78 25 Irisin 7K °F-
YR ET . HAFEENE, Armandi 55 7 7E T
BT H & B NASH H 35 1 IR Trisin /K F-BE & £F
YA AR EE A IR 5, 1 E Choi 55 Y i IE
. A% TP B 8 NAFLD %, % ¥ NAFLD
B EA S A Irisin K o iRBFSE 45 310
A=) NRI  3X86 22 S 5L R 06 20 S Trisin
JK-F-5 NAFLD [H] ) 5 R 4. L . NAFLD fig
B ZE AL . AN Ty X5 R AR T =R
JE Y B RT R X s 2 R R . A AR
BT Irisin HCHT AR, HHEDN R T AC B RAE G180
Irisin BB A, MUARFCEEM: Y 7= AL T4 A TE 2
() Irisin, ZCE 16 3 Irisin 7K F- 75 727, NAFLD
SEEAEIA Trisin 7KF- T i BB 9E 285 R 2 75 B T Irisin
HEB I 1 BTN (E AR Y T

2 F NAFLD JiF it FNDCS5 & 34 fil Trisin 7K - (1Y
WIS T3 — 45 . Canivet 55 BY #5017
1= I8 IR AT MCD IR 2175 5 (1 P AP NAFLD /N ERUFI
NAFLD ABEHFAE FNDCS ik, & 38 NAFLD
S A EESS IR FE ENDCS #6351 HE, BT
JIE FNDCS 7KF- 5 JE 1 Aig 177 722 1 R 400 0 7 B 5 E
FHG . Petta 55 7 B ST LR, NAFLD 835 T
JIE FNDC5 mRNA 7KV~ 55 JHIE i 19 A2 V78 B 2T 4
FEFREEARG, BEM S T AL B v A s T
JE FNDC5 mRNA 3R 5 5 . Zhu 4§ B4 i I ELISA
X Irisin ZK P-4 R Al TR0 25 SR s, AR
BTIE®ERKEX A, SIRKEHSMNAFLD /M
SRUFF I Trisin ZKF- 5 25 T

4 B =

MR AR 22 BRI W, Trisin 1 038 3016 5 19
PN G A R - TE R4 S A o2 A 0 NAFLD Hoe
FEAER . (HHEBIAAELL T [ REFR S T Irisin A4 I
PRIV o a. B4 Trisin ZEAR N 32 s AAR 2, A %)
1 h "', b. Irisin £ NAFLD A 6] 97 Bt ] BE & $5AS [A]
AR . 4 R & 1 AF 58 K W Irisin X NAFL F
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NASH ¥ R 4fF o5 4E H , {3 Shi 48 7™ & 3
Trisin 7] 38 350 38075 PI3K-AKT 3 838 0 fHF- 4 o i 154 5
FiZ7% . c. Irisin T HiA] fig 80— 2L BIF/E A . Ho
A U0 S AL R A Trisin 2338 /I8 BRI S8 AR 17 SR
WM T Trisinif 0] GBS K ML U T AR,
Trisin HA WG NGRE R A FEMIVE T, A 244 07 H AT R
SRR AR, [, SR
FEF Trisin P32 WA 7%, B Irisin Xf NAFLD A~
W) I B B VE T, 0 2 Trisin (49385 BT T 700570 o F A B
R A FEEL

KT Irisin 7R3z el A5 i L B 1A NAFLD th
IVER ARV 2T it — D I R Rl a. R
BEXT Trisin 842 B AT A 52 22 SR T A o A3
FSEEE A, 1B = Irisin X5 AT AR A 5 552 1 4
BLHEUESE, TR HZO G M R R 7R R g

#44) I

— 3 B By Irisin % NAFLD fg Ji A 35 69 5% i .
b. FNDC5 HEH i BRSE5GT 2h “i8 3183 NAFLD J&
A Trisin” 31X — [n) R EE UL OCHESE , SR 1m0 H Al
A7k L35 PR i ok sh 0 7 e T T A R A o . NAFLD
W RA RN E 2, W R 2825 E B AHEAE
o BRALASN, BRFALZL. BFE . B RS 0k
FNDCS, 4342 gy die % B NE A Cigf Y Irisin /2 75
FEORIE TH RN HALH 28 B A g
Trisin {9 7= 42 R0 A (EFERY AL ? KA SR T
AT PRI T AR Irisin 2035 NAFLD IR BifRiff7 i et
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Abstract Nonalcoholic fatty liver disease (NAFLD) does great harm to human health, and the incidence is
increasing year by year. The liver serves an important role in lipid metabolism. Hepatic steatosis develops as a
consequence of lipid metabolic dysregulation, namely the imbalance among fatty acid uptake, de novo lipogenesis
(DNL), fatty acid oxidation (FAO) and very low density lipoprotein-mediated lipid export. With diverse health-
promoting effects, exercise is a cheap and effective intervention for the prevention and treatment of NAFLD.
Amelioration of impaired lipid metabolism acts as an important mechanism by which exercise protects against
NAFLD. However, how exercise ameliorates lipid metabolic dysregulation is still unclear. Skeletal muscle is not
only a vital organ of motion, but also has an endocrine function, it secretes numerous myokines which mediates
exercise-induced benefits on our body. Irisin is a small peptide derived from proteolytic cleavage of fibronectin
type III domain containing protein 5 (FNDCS5). As a myokine, its production is regulated by exercise and it play
an important role in exercise-induced protection against obesity-related chronic diseases, such as NAFLD. A
growing body of research has demonstrated that Irisin ameliorates lipid metabolic dysregulation in NAFLD. Irisin
mediated inhibition of hepatic DNL and FAO has been reported. However, the effect of Irisin on fatty acid uptake
and lipid export is still unknown. In the present review, we summarized the researches focusing on how exercise
regulated Irisin production and the effect of Irisin on lipid metabolism on NAFLD. To clarify the above problems
will help us to better understand the role of Irisin on exercise-mediated protection against NAFLD.
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