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BEAEJAK2/STAT(E SR B8 T IEE A4
B BA M BH IR AL I AR 212 R

BLAR WEHIE x| GEE
(CHEERITE KR B R B, FE M 350117; G A KB GG A )25 8 L sei =,
R TS A AR 22 B, 48 350117)

WE  JEEH MR AT 9% (non-alcoholic fatty liver disease, NAFLD)Z IUAXAL A ¥ 5 JLAY
—RIZMIT R, QLIEE B LG AT, AE B AR I AT K 5, w R R maE, &
AR FIRER ., BT R A AT RAF. 1R LA B TR A206 7T NAFLD#) 7 X, L AUH]
W B iE B2t FIAK2/STATAZ 5 i@ #4498 . JAK2/STATAZ 5 il 34 & — & 5 RiftAn % 49 £ 2@ 3%,
@I BAGIAK2 B4 STAT 4 T i M 7K -F 64 K25 BURT R 20 2 b IURS R 0 AR5 R RORUAL,
FEL A3 BT IR A6 R B AX4E, AAfo 31 A NAFLD. % LAREE T AT AR R R R, 3818 338 i3 AUk
MLEP. IGF-1. GH% #949-ib7K-F, B4R 1847 A JAK2/STATAZ 5 18 3., it f #2715 J AXast K-
VABCENAFLDJE K, VA #4125 3)F F74 77 NAFLDAUH IR 742t A

X8I AR VAR W R 1230 JAK2; STAT
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Signaling Pathway to Treat the Non-Alcoholic Fatty Liver Disease

LIAO Chunwang', HU Xuefeng?, LIU Zuhui'*

(‘College of Sports Science, Fujian Normal University, Fuzhou 350117, China; *Fujian Key Laboratory of Developmental
and Neuro Biology, College of life Science, Fujian Normal University, Fuzhou 350117, China)

Abstract NAFLD (non-alcoholic fatty liver disease) is the most common type of chronic liver disease in
modern society, including non-alcoholic simple fatty liver disease and non-alcoholic steatohepatitis, which are often
complicated by other metabolic disorders and seriously affect human health. Exercise therapy is the most economi-
cal, convenient and effective way to prevent and treat NAFLD, and its mechanism involves the regulation of JAK?2/
STAT signaling pathway, which is an important metabolism-related pathway. This paper discusses that exercise can
directly or indirectly affect the JAK2/STAT signaling pathway by regulating the secretion levels of LEP, IGF-1 and
GH in the body, which can enhance the level of lipid metabolism and improve NAFLD, in order to provide a refer-
ence for the mechanism of exercise intervention for NAFLD.
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AR 14 i 7 14 B9 (non-alcoholic fatty liver
disease, NAFLD)/E 15 KBRS, HZH).
TS AE P ECH AR AR O I 3 DX 25 5 350U 40 P R f A
PR S 8 DURR B — RS AR P 1), L 32 209
T PR g P 200 B 57k 501 ST i 7 78 1 5 = T H 3
BAGEP, NALFDY i 1 455 RS 4 B 4l v g J
JiF (non-alcoholic simple fatty liver, NAFL). JEEfE
4 i i3 12 JHF ¢ (non-alcoholic steatohepatitis, NASH)+
FFtE 4L (liver cirrhosis, LC)A1 AT ¥ (hepatocellular car-
cinoma, HCC), H /B FE A BBl B R
Al REPEEINEI P T NAFLD & A M =7
TASHE PRI B 5 3R I PR I AOWE, [, NAFLD
T4 3 LI IR A 23 U B 22 2 A1 D AR 25 G AR 1 32
BUH iz — 19, B 2 @K NAFLDHE 44 9 A
AH 9% JE I 14 973 (metabolic associated fatty liver dis-
ease, MAFLD), J5i[X /& MAFLDAH b NAFLD % 45 FI
TR IZ W, BA T AR e SR H AT
IR bi& %A V697 NAFLD 3025, I697 NAFLD
TSRS SR E . FARFI A8+
E0 5ReTm. FATHUHE, MEREs) 1
T AR A EE O EBRER , Hikizsh+

TG Y7 NAFLD C % iz sl R 5 i R B2 27 AUk
MR Z

NAFLD HJIR T 1% 0 2 25035 18 1 g 107 A 17
Bl X T NAFLDHEFEM &, KW e s A A
IBEA AR A Hh =8 S B, wTDLE 2
REHWRE., HIESE. MEEHERD. £

T s R, K2 3+ Fil)E R NAFLD & #
PRE FR AR AR A AN BT S, JFR U I J5 8 R RAH X gk 2D
13%" AR BCA 1) 32 3+ F0 A A R i NAFLD
S MR WA, B> R BT E A, X T NAFLDYA
JTHEMMIEN . B3 T WiE7 NAFLDId #
Janusilg2/15 5 7 5 5 5 BUE F 1 (the Janus ki-
nase/signal transducer and activator of transcription,
JAK2/STAT) & Tl i A EEAEH : izahdid i
FETAK2/STATS 5@ B R IE KT, A A
PRI IE B BTUCAR « R IR PR . JORE Ji 8 25 47 5, DA
SRR e o TR 0G WY A 38 2 G A 3 4% 1% 15 5 18
HERA T EE N BB ORI, B R
(leptin, LEP). £ ¥ 2 (growth hormone, GH). fi#
B ZE MK A F-1(insulin-like growth factor-1, IGF-
1)~ A 40 A Z-22(interleukin-22, TL-22) 43 Wi 2]
PEAE A U2 LR LT B 2 KPR ROE 5
4% JAK2/STATAE = 38 i rh ke B 5 24 F U7, i
T RIZsh# R T LEP. GHEE A 743 vk LLBE 5
V4% JAK2/STATAE = 18 B I AL 7] 9 22 % NAFLD
AT RF Ry R IRt E B E R 5 &R . L4
K, R T IAK2/STAT(S 5l i £k 16T
NAFLD B TR % | (H 0183 #3115 5@ %
16T NAFLDIIWE FOIAF £ —E AL . Ik, A CER
AT T WLEP. GH. IGF-1. IL-22[1)43 i /KF
DA 5 4% JAK2/STAT(E S i@ %, FlFTAHG T
UiE A 743 W LLVR TT NAFLD AL, DURESh 2 3) F
Bty NAFLDHIHE 7

* High-fat diet, drugs, and other
harmful factors induce NAFL

*NASH may be reversed by intervention

* NASH usually accompanies liver fibrosis

| * No data on reversal of cirrhosis

B 09 @@@

Normal liver NAFL

= NAFL may progress to NASH, liver cirrhosis,
HCC without intervention

* NAFL, NASH, and cirrhosis have the potential
to transform into HCC

* NAFL can be reversed by exercise, diet, etc \

NASHiﬁbroms Cirrhosis

HCC

1l NAFLDHJ®ZE & R (IRHESE SCH([3-5]15250)
Fig.1 Development of NAFLD (modified from the references [3-5])
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Fig.2 JAK2/STAT signaling pathway transmission process (modified from the reference [12])

1 JAK2/STAT{E 5B SNAFLD

JAK2 /& JAK G5 A 35 a2 1A B R 3, ] 43 JHE ik
2 PR 7035 GH. LEPAI 41/ 5 -6(inter-
leukin-6, IL-6)Z585"Y . JAK2I{5 5@ T STATH %,
A5 5 A0 M B RAFTE A OC (P R R e S 5 3R08, X R
S AN IR A S B B DI S RIE Y. STAT K RA
] 1% B R TA BT NAFLDYE FI AN, 1 STA4T1
STATA4 1 1 2 i 2 (i 33 JF ik 41 Fta Jig oy 22 i 120-210;
STAT3TEAR H#E LC AR o Bkt vh k47T 28 sl A2 28 4 F 102,
STATS. STAT6) =33k i] LA 24 Fil B NAFLD:#%
112324, IZ B TR ] STAT 14 A F STAT H-fig i3t
STAT5% A i STAT K1k ), J5 3L JAK2/STAT/E
518 % R STAT 32 E 45 45 23 STAT .

JAK2/STATAE ‘5 i % I FE AL i i R 2 - 4l
AT 54U M1 52 PR e PR 25 5 S5 B0E JAK2, 54k
(1) JAK 24X 52 4 24 B 1 1 Sl R PR 1. -4 55 STAT,
STATYE JAK2 AE I F se il Hess R sk, 85
STATJE 1 a5l 5 — AR JF A%, 5 DNA E 1)
IO TG A 45 B 3t T S BT L 5 R ) R 4 (P 2)

JAK2/STATAE ‘5 il i /& 2 Mgt Jfa 8 5~ A AR K
DR 175 40 . 9 A% 3845 5 L R s 4, v 5 40 a3
B s BTSSR, T AMEAAEK SRS
YEFp Db AN ] b U1 A5 B 5 S o JFF 400 O AR S P R R
JAK2H)/NE 2 B K M INAFLD, A1, AN2EK
JAK2/STATAE 5 18 i 52 B It 2= 51 J JH 0k g Jofa

AU R A, HETT HBINAFLDUO iR 45 R0, 76
JH E HHJAK2/STATAE 5 3 i 1) 57 % 5 NAFLDI K
R EE VI S, MHILEPS W, 12 #EGH. IGF-1
FHTL-224y 34 25 0] 1 # TAK2/STATAE 5 38 #2730 it
B MENAFLDAE AR 1A FH, (H A [FISTAT#R ik % T
NAFLDIE A A A B 5 27 I 40 P S S 3
MG SRSTATL . STAT3HIME 54 FAEH, g ik ¢
it 55 AN (HMILLER & i IS TAT3 [ 1 2 18 5%
T 40 14 Z-10(interleukin-10, IL-10, —Fh &5 (1)
P9 TR ) B ISR I B 28 5 P D AR PR A2 2R
i .

2 BEAEJAK2/STATIE S BT
NAFLD

H AT 8 2002 I 8 7 132 3 25 0 R 2
WAHRIEE). MEYUZEh R iz, A4
Z AT U0 BT, SRR TR BT AR, B
EFIPTIA NAFLD H 0. b i i B 104 S0z 3h
BRI EHRESFRA T H =R’ H0T
B3 NAFLD 5 25 (1 FFIE RS 0 R0 BETZ B4R 1
RENLATE ST RSN SR B S0 L 3hiEsh,
PNIARTY NAFLD RN 8 T B, JR A2 BRTIE s Xt T
A i TH B TSR AR HLA BT B LA B 1,
825 LD 2 B (0384, AL VLA 0 LT, TR
g AR R R, TAEREAT PEPUZ AN S, HAEm AR e K
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ROR AT DAENAFLD 258 1 K BE == V1 #E, /b IR
2B R e i 1 B Bl R DA e/ B i 0 U
A A [ B FR AR, FRAC R His sl A&k, 3
izt P, X R R () S S AR B . AR
SR =iz 2l 3 m] kS B B AR N IR s & s AR, (H
SECHANGH5P g i vy 8 FiZ 1] 4 12 2 38 e 3 15 44
g P R A W 5 RS PR A 56 58 3 1) 7 3K, AT DA R
LCE K 5 KupfFerdf i (1) W AE 71, 1% 2 5 38 5 7] &k
BEIFTME K. GREsh. BPUEsh. & E e
2 BhIH AT R T T AR PR AR . RE R
R AL R TS, (K I I B B
RNTHT BB RANEHEAN), LiE 2T RS
B SR DU I8 B AL T A B IR R, A
(I3 e 7 ek T EE RN A, adE R
FEARTIIGBAIR . Rt (] SR, (Hn] LA 2 (A2,
— E R B (IS B T RFE R PR A 3 P, K kigsh
F-FRAT LR VA7 NAFLD A7 7 1 i — 34

JAK2/STATA ‘5 it i v Wr i <2 400 ) 4 753 )1
N B AR 2, 0 2 40 e P R RS A OB, 51 R
JFF- 240 it i i A8 1, 33817 5 &k NAFLDE™, jfijig sh ]
TR AMMA JAK2/STATYE 5l B R IA 7K, #Em/EH
TR BARH . MEWIASPE . 0 R BIAE, DLk
NAFLDJEAR . 7Ei2 3145 JAK2/STAT/S 5l % &
iEI6I7 NAFLDIMLHIH , LEP. IGF-1. GH. IL-22
| EEIER
2.1 LEPTEEENEEIJAK2/STATIE Si@ERa1ER

LEPE i H B lg i L4343k, 5467F F i
PR TUI ARG G, I oS NG T E s, KIE
A, WINEEEMFE. SR SEA, H
it B A LEP/K P23 NAFLD F 6 A2 & 2 B, LEP
f) A T I RE 75 L JAK2/STATYE Sl g it 1T # &
ARESLIL . TENNGEEE PR L, SR T B AT A AR
JREZINBR LEP 73 Wik /b, A 232 T+ STATS R IE /K J
JAK2/STAT{E 5B B 15 /K F, 1X5%FF9397 NAFLD
A EIE X, HLEPH R B/ R 23 H 0™ 5 1 Tk
HEWi A2 1%, STATHIR B B IEK, RS FER
NASH",

NAFLD/MAH H 30 & 7K LEP 4 i 5 ikt
5L, HIFINAFLD™ & F2 B 2 IEASC, iz sh
Al S H0 ] LEP & K- 70 b 5 LEPHRHL, A 2405
NAFLDAEAR "4, B REK B FE 12 3 5 7% LEP7K
PR HBE S WP R A BT, HED LEP S

BRZMGE—ENBEXR, @491 B
R e o B AR IR B 3 MR B2 2 JAK2/STATE 5
T U PR R H I R ZKCF LEP 43 5 LEPHEL
J& , X2 FEUIAK2/STATRIB /K TRGS , 1T 12 5)
RIS LEPHIGLH PR LEP /3l /KT, 528 B
JAK2/STATAE 5 180 % i 14 1) [F) BN 42 w5 18 2 R Ve £
U1 B(protein kinase B, PKB)[F A /K -1, K3
BATIS A A2 B /N R S5 A AL/ N AR L, /T %T
LEPHIBUS AR — e R 1R T, AR JAK 2B R 1L
ARG 4, g — S AR 1) JAK2/STATAS 518
%, SHEE /N R NAFLDRY LR W] B FEC. BLE
SRR, 128 AT LI 20 H| NAFLD/MA 1) LEP
KP4, 2% LEPS R B s MR PUIL %, b &
JAK2/STATAE 5B %Rk KT LT+, (£33 NAFLDA
e R AH, A RT BRI RS g RS
PR E AR, ST NAFLDRT 16 % B 24 .
2.2 IGF-1{EBEAITIJAK2/STAT{S 5@ IR HI1ER

IGF-1/2&—FfEn T4 5B RRBpm 2
FESEMIIR, FFREAE NIGF-173 b B a8 By, JA 7
IhRE R I 1 ZIGF-11 3% . IGF-15 M K2 4k &
J TS B 5 TR AE B U P M T
AR IS, B LR B, W5 AR P IGF- 1183 K
PR G R B, HoA A FENAFLDAILCH,
T I /N SR 5 AR A g R S B K B, IGF-14x Fi
JAK2/STATE 5 18 % 1 R I8 7K1, AT ke 2] o 38 i
JFR AR IVE ;G0 REIGF-152 44 Bl 25 Bk ), 0] 4>
PIHITAK2/STATAE 5@ B G PP, AR B B
(Rl SZ BH, A5 &K NAFLD o

YE NIRRT IR IGF- 1K I F B —, fEis
S AR N IGF- 1 KP4 T, W AT R %
il NAFLD!", KA iz 3 5 Ptis 33 mr Lk
FPHFEAA IGF-1E /K E R, 982> NAFLD i
HFMERE R & & U KA KIANA Fizs)
J& , N B IGF-17KF 8 &5 _E T+ [F 0] T LEPAI 4
W, AT T NAFLD & LCHI &K A M, | bk n]
W1, IGF-1/13RIE/K 5 JAK2/STAT F 38 B 375 14 2 25
VIR OCHT, P25 T LR IR o A B A AR
IGF-17E AR AR . AP s E B A
YE I NAFLD TR 52 Wi it R 4R An G S % & L,
XN ATIGE- 1807 /2 NAFLDIRIT#l i . 8
TR A AR IGF- 117K, _FIHJAK2/STAT
{5 5B RIEKT, MH NAFLDERE & 8. 1ERF
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WEHIGF-1i4 5 GHE R W FEH, 3 [F /- FIAK2/STAT
55 IR IE KRBT, X TR A S
B A PO B TE J5 ST A
2.3 GHEEZENEIEIAK2/STATE SiBEAER

GHZ— P43 T i N 22 kDa, & 191N &
PRIEH AL KRB, HEW R CiFEGHELZ
5 NAFLD R AAEE# V)R & - TR D Re R 1) &
F NAFLD R AW m TR N, Moo B AT
GHAM 78 AT DAAT 25Hh o 35 28 2 1LV 5 B KT,
23 NAFLDP, X #2278 GHAS 2 ] g2 3 3UE
NAFLDI 2 K& . GHAZ/E (growth hormone re-
ceptor, GHR)HE Rl Gk fa 1) /)N B 2 H 3L HFJUE i ot &5 &
Hahn. JE R HALHTEE, R H NAFLDAEIR B4, {H 2
A 2 GHIAE YT 7T LA S /) B AR 9 0375 4% g K P
KT FEAS AR %), D L 45 1.3 B GHAE B ¥ T
JIE AR P 7 T G O BB . GHIE R IR AE PR T
AT IE 20 B ) GHR, P9 3 BLHAH BAE Y Bl d it
IGF-1347 (45, W] LARI 0% GHR 5 JAK 21 R
1 TE B GH-GHR-JAK2 % J 44, [ifi J5 B0 JAK2/STATAH
Si@Es, H STATH A GHE 5 AT 1A )i 16281,
JH- 40 STAT R IE K P s, Hoax i GHS 3 2
IR 208 STAT AT LU i i 45 IGF- 17K P ke 5 il 4=
5 GH/KFFIFR 1] GH 5 = 5 (1) 3R, M T 5 1 i
JRE Fig 5 20 iR 59, BR R GH/JAK2/STATAE 55 S8
F PR R AL A e G 2, (HE AT
F W AT GH/TAK2/STATYE 5 5 T i B 2k 2538 AT
JIEJE AP 167 RT DA 5 RS2 AR N JAK 2/STAT I8
PEAT 5 T BOPH S A AT AR I DT TR
FAAERAEAFAE K. B4, 188 ARt GHAK
EFThEE, HSIGF-1MRIEFE—EIIRR: I8
35 IGF-1RIE 7Kt K GHIK P T i i 7, 3
Al BE R AN I RE A G

1235 G DT BRSO 2 0 T R 4R A A
MR, HhaiEizs) s RGHAmE RN,
R P I8 B 2 GH/KF B, X 85 GHAT A
INHEIE ZIE B A G BN, 18305 F GHIF 73 WK |
FHIEIE, 0 REAR B0 BRAZ B 5 A B 20 R 10 3
S E NRIER AR L2 sl 2tkigsh. it 1igsh
ZJE B E N, 45 R B oR T GHI A R THER
R B BIZ BN R AR X 50 2 0, 158 B GH AR I /K P2 52
BEIRAE M. EIE s TSk GHATF BT,
KW+ A A FE IR . 7fE—TiKIA 108 1)

HRIBF TR, RIA2R 2 I i [ i K
P NGE R FR, GHACT L 2 B, L
EwtRN, 183 ] DU AR GHIY 73K, {2
P R 440 i, TR B NAFLDI H 1, iX
X697 NAFLDH B2 E X . 25 Bk, IE%M
GH 3 ¥ v] DR AR A KR B FIEE AR 81T,
W ER = R U5 GH, 218 MR B IR 2 AR B
5, [FI W AR e AR A B 2 N, JF B2
5y 3% O R W B M A NAFLD . 12 3h#2 & GH
(19 53 Wh 7K~ T A 0 M e 2 AR A DG I 1) . 7R
JAK2/STAT/E T B 1IE 5 1500, GHA s EF+A]
PLBE ZIE RS, JF HAZ BBt &5 GH i, 183
EEARA, DRI IERACS . e A E o i
A7, INITIE 21 25038 50 TP NAFLDAE IR [ E FH
2.4 IL-2EEHNEEIAK2/STATIE SiBRaY1ER

40 i 2 -22(interleukin-22, 1L-22)/& IL-105
RRR 53, TEFE ) JORE 5 AT A it EEER, W)
I 5 A £4F 410 36 B G R 12, TL-224F Hh ik
W 5E HR AR o S I I AR ) DG, T LA RUE B
JHFHEZH 21163040 TL-22 B I 1) B 7iG FFJE STATE 5 4%
S R i AR B R R IA A R AR T R 5 AR
PE, I ECENAFLDAE IR, 7RSS 8, 1L-22
[k ok 2= T 80N B2 5 AT 51 K NAFLDY7, 1 #b
FRAMIEME R IL-22 7] DL 23 NAFLD /)N BFRE IR (9,
TL-227F 6k 58 T G 07 28 12 1) [0 B, 6 FHF O g
Lt —EER ., AT R B AORERT , TL-22
FeikKF BT FEE STAT3 3k T AH 40 A (liver
stem/progenitor cells, LPCs)}4 455", 5 15 KB E 241
JIFEHE, IXHT 203 NAFLDIEIR A — € 2 o Bk
FIL-22/8 70, B TR 0 WA 12 Bl T LA B idE
IL-2243 W, AEAG W 5T 48 H A [R] 58 B R I8 Bl 2 0k
IL-22 R BE P= A 5o 700, & B Frid | HENZ 3)
AT LS IL-2253 Wh7K -, L3 TH JAK2/STAT(E 5 i
MR, ZIENAFLDIEIR .
2.5 EahTFINT @R TR FRIEE

Z Mo 5 R iE )20 LEP. 1GF-1,
GH. IL-22[1)45 i, UME3ETAK2/STATAE 518 i 75 14
KPR, FEET W PKB. TL-6%5 1 i K143 i
KPR ), DLEsE BT A i A AR
PRE L EEAH L o

JAK2/STATA "5 18 6 HH R0 i 197 2 e 5 Bl
AR FH G 14 Ui IR - T I 9 = i i i B (adii-
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pose triglyceride lipase, ATGL). H& iR & Al /i (fatty
acid synthase, FAS). AZF4E40 i 4= KA -F 21 (fibro-
blast growth factor 21, FGF21). ATGLsZ —f'E &
JE T B B R, FEATLAAR PN AR A o I T L 2R
WM=EERIEH , HARIESZ LEP/KTF [ JAK2/STAT(E
S EE MK R, R R Y.
WERAUEW] , #1835, ATGL BT BL_E ik PKBIK
-, s g A U A R is shiE g ¢ ATGLR
ik, W] DAY 98 E FHE o5 AR 5 A2 14 3. FAS /2
A 17 B8 T I B il 2 — |, R IEFR R & R, 2
% JAK2/STATAE 5@ B 2 B R 22—
il FAS 238 v] DA 28040 1) g 7 O AR 9 40 fe I W g
Jiii 74, JAK 2/STATA 58 6 B 2% 17N BR AR N FAS7K
ST, I DT R R T, T A 8 B O 2
S FASTRIBIKF FEAR, 505 JFF I 28 R, /> JFF FUE I I
DURRUS, [A)I FAS/3ilh7K~F-i8 %2 ATGL. PKBSH,
FASEATGL. PKBEMAHKXK R, IR
INEIZEN TS, TAK2/STATAS 5 i il i B 42 8%,
Rz (0 75 O FASHEAT WY, i — DA 4 g
JRUTR, 203 NAFLDYEIR . FGF21 2 3 2 i H 4y
WA, R RRACHHE R R R F AR, X
NAFLDA #iifil] 5 e /5 F 207 WF 58, GHAT LA
% FGF21 %34 ™ GH/JAK2/STATAS 5 5 S 44|
J& , T FGF213%5A 32 B P AMALEIZ 50 J5 I A Y
FGF213 157K 35 Tt &, JHF I Joid 22 1 1% 150 45 3
O, A A R R B AR, SEAENAFLD
TR BT, HRT%T FGF215 JAK2/STAT(S 5 il %
(RIRIE 72 1 A7 25 ik, (EL45 Rl 0, VB NGHIT) R IR T,

GH I JAK2/STAT/E 5 iEpg K ik, [ FGF217 ¥
AKFF =, T MR AR ARIEK S, B35 NAFLDYE

JAK2/STATAE 5 3d #% H [=] FH 400 o) 40 A 0 1
AACRLB. RIEM S NIFR T A PKB. BT
E24H 5% Al 2(nuclear factor-erythroid 2-related factor
2, Nrf2). 1L-6. PKB /X H G B/¥E IR G Rl
i -3B(PKB/GSK3B){55 5 i 2 128 78 01 tll FF J0: 441 g
P25 980 ) B A 45 B E/E A - NAFLDAMA R
PKBRIE KA B, LitizshT7i)5, PKBIKE
S Th a3 PKB/GSK 3B 5 il ik 2 ik 7K °F
T, 405 caspase-3(FFAE N FOAE IR T2 R -, A4
M9 T B caspase-3 318 7K HI3E iy iy 384 00 ) s
DUES B 2B H T-AE A . H ATRT JAK2/STAT
& T N PKBZIANALEI G R T /b, Az
A DAHEI 52 , 32 2hA] L 52 = JAK2/STAT(E 5
KT, T TE T FPKBE (A, LA TFNAFLD
AN A BT T RE 7, AT SE I % NAFLD.
Nrf22 U8 15 B 8 RO B B B S R 7, LT
fEAET AT A M, 7 IE A SRR B, 2
16T NAFLD 37§ i 55861 Nrf2 6 2k (1A k2
B NAFLDJ H Pk & A NASH, NAFLDAMA 1)
Nr2 R IAKFREAE, MdEEdEs) 7, o7 LA e
TERTHE A G Nef2/K 7 B7581, H §i Nrf2 5 JAK2/STAT
T P TR A SR N, (H ] DUHEN , 32 B iE i 52
T+ JAK2/STAT/E T il g Rk K~ 77 2, BN
Nrf2 2 H HI7KF, LT NAFLD/MA R FFAE P A ik
REPEE ), IR SRR ) H 1. IL-6/2LEPH R ijf

F1 FREBEFHFTIAK2/STATIE S B XE FHI i

Table 1 Different exercise regulate the secretion of factors related to the JAK2/STAT signaling pathway

T 4 b)) SR e mI gt G S

Object of study Cycle and type of exercise Result

NAFLD patient 12-week resistant exercise Declining LEP level™*!

NAFLD patient 16-week aerobic combined with resistance exercise ~ Declining LEP level and rising IGF-1 level™**!
Obese rat 8-month aerobic exercise Declining LEP level and rising IGF-1 level“”)

Obese patient
Obese patient
Obese patient
Obese mice

Obese patient
NAFLD mice

NAFLD zebrafish
Obese mice

12-week aerobic combined with resistance exercise
12-week high-intensity interval exercise

16-week high-intensity interval exercise

8-week aerobic exercise

Long-term moderate intensity aerobic exercise
8-week aerobic exercise

12-week aerobic exercise

8-week aerobic exercise

Rising IGF-1 and GH level®!

Rising GH level®

Rising IL-22 level™

Rising PKB level and declining FAS level™®

Rising GH and FGF21 level, and declining IL-6 level®!
Declining IL-6 level %

Rising Nrf2 level®”)
Rising ATGL level and declining IL-6 level ™
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