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ACC Acetyl-CoA Carboxylase LRGN A R
ACTIN B-actin Nzh&E B
ACN Acetonitrile ZiE
ALP Alkaline phosphatase AR
ALT Alanine amino transferase BER-NRR 2
AMP Adenosine monophosphate BRI E
AMPK AMP-Activated Protein Kinase BRI SR O EE
AST Aspartate amino transferase REABRBEHCH
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CC Cellular Component M
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GO Gene ontology ERAE R
GTP Guanosine triphosphate =WRRSE
HDL High density lipoprotein cholesterol HEEEEH
IAM lodoacetamide it 7. Bk i
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TMT Tandem mass tags for relative and BERRENEEE

absolute quantitation
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R

HAER

5-Jl# B (inosine 5’-monphosphate, E#X IMP)IRIE RIS, REERBEEE
LHEINEE. sHMEARRT BSE RS, B IR e EN AR B T4 IMP =
R B HIT R RIEERT], WA R BBATHFEMBIE. sTHRINTRILL 50
mg/(kg my-d)f IMP XF db/db /NRIEB 575 8 A, /NI T SRS VERE I 1 A 4L,

(NAFLD-LC) R, EIXIBRT IMP REEEN TS,

$BF db/db NEFIEENRPIRIEFZER, DI #E IMP XX R4/ B Y

ERZR, F a2 IEAE IMP M/ &2 RIRE IR /e RS .

BTk
21 IMP X} db/db /NRfEERE, JFRETLL10, 50, 100 mg/(kg my d)#) IMP
(LT RIFRAR. B EFIE) X4 A% CSTBL/6I NR(EH /NR)BIFRGR, &
LG ANARE, WPREE., AREEH TR, e hRLENLRE. RERTF.
ARG H F A BB A S5 E U RAFIEHSURA O MR ER, MK
Z.EREE A S EDT.

RERF IMP BEEGBUEME, XEEDR. IMP AL ZHIERE /MR db/db
/NBRBA K IMP 4525 db/db /NRFIFTAEFFE T DNA EE ik, SERKELRH
FRM4HM DNA #4515 .. DNA #ifn#/ &, DNA BIRREWBMNEL ™EN
WAL, BRKERERHEERR, REZEENKE. HRMZNEEH K4

FERTAF A, BATEH IMP LA AMPKyl R R E R &1k, @i
{23t AMPK HIBSERIL I VEIL ACC-lE T ER B &Mk, FE b sEie s IMP BIRIRZIAIFE
REYE T, BTE db/db WNRATIEA BERHE T LALBHE A R H M= (TG %
B NAFLD %4k, H¥LT NAFLD-LC. AiFB] AMPK £ IMP % g B R it 91k
A, FRMERE SR ERA HepG2 MHUAREIHT 5T AMPK 1E % 04540651 Thse
] IMP HIP&RRYEME, RIE IMP BIThHE RIIE AMPK 2 IMP H{ERRE S . FIA
BAR GIZENE (Western blot) LR R IMP L4255 IEH /MR AFAEA AMPK T i%
BB R R AR S R A RIAR B IAIE L. IMP % S IE% /NR =45 1 NAFLD fE
AR, db/db /R B R7F=HE NAFLD ERFI IMP %% db/db /) R 724 B RFRE AL RER R
BT EER IR B I B R AR R B PUEETEL, WA ER B NAFLD #JR
H. RAGNMBRNERRENEARMHE TN NAFLD BRI FHLH . T
TMT & B E B RA ¥ KA EFERE T2/ NAFLD &7 B4 B 2 B A 8 R0R)
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FAEWE B F 750 7 IMP @i ¥ R X B3R A R RIA R FBUNAFLD RAEMEK
I R HLA o

LR

IMP 5t IE# /NRAAEIC B E 7, 100 mg/(kg my-d) IMP Bl&E/NRIAIEREZEF
. REEFIE IMP @FEEDRENERIRE. IMP A4 5 &4/ MR IAREIE
BHAR, LBHEEA SEM IMPAANEMNARTAR, RIEFTFHE IMP 4%
FIBMF B EE, FROEFEREERL. FERY LMD O AT RIK
FIEHPNRAFREEHENBEHER, F. BFEL/DNRITRENEIERERALR,
R EREM IMP FIENEMR, REREAERN IMP S A IKRARMREIER DR
NAFLD, {HEMFREFIE IMP, S IEE /MR NAFLD MR ATsediss, HA
RERMT LA & IMP B & M E . (EXEE R RK/DREAN, FEERE
FRERAMARIN IMP,  [R]B 28 B TEM IR B

DNA £ E s ik 236 B R IMP 442451 db/db /)N ST DNA #4545, &% IMP
%3 db/db X IR IR RARPUA B/ BB (R AR AR s, IET IMP 3
5 db/db /)R I EER AR A AT A NAFLD-LC.

FIF AMPK #1577 — 5 5E AMPK 24 IMP fERT4I A KEREE A, iE
BY IMP 1 AMPK R E &1 2 AMPK #iE, 51K T BRI BBE R BLINE, {2
# Y CEEHEE A EIR. TG & A EELMEETE K db/db /)RR # NAFLD-LC.

B AR S E EN I (Western blot) 3258 & L IMP #%{k AMPK {2 ACC1 fl ACC2
FIAFBERN, MR RPEIMERZBEFHEE A, (RFEEHER: FNES ATGL
RIEEH T 7 - R IMP AEFH T B /N R AT B T (23R8 b & AR B B 43
FEEE A KFE IMP (EBAE R MBI KT AR, B BHIE IMP
YEFIR R oy RRR /N T EBARE S, Mg S IMP (RN SRR B2 AR E
M.

™T EBEEARAZMEYFEREFERI IMP S IEE /DRFREA
Hepcidin %% 4 MEOSEEERM, MER CICHFE 23 MERREEERD;
IMP §:3( db/db /)» RFFE A Phosphol % 65 & H B E WM, Camlg % 110 MEH
RIERERD . db/db /NRABXS T EFH /MR, FFAEN Getd & 260 MEEHREEEE
M, Jagnl % 148 FEAREEERD. IMP FERIEE /K. IMP %5 db/db /M,
PA R db/db /NRFEAE S B R AN NAFLD #EH C9 RIAEMMEE, R IMP EiL
T C9 Fik 5| A FF 4l i 4R 2 {23 NAFL & 4133 B4 NAFLD-LC iER, X Ff
RIEREMTARARRETRLERRSR. I, db/ab NEMFTTFEEDNR, B
MAiE R (ECM) JIFRMRMIEER W0 ITB3. LAMB2 #MRIAEEERFA, &
[ B NAFLD-LC RAEMNEZM.
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Xt HE IMP & IEE IRR I CS7/BL6J /NR I db/db /)5 R HI B ) NAFLD R 3
# S AAE R HLEE ] NAFLD-LC A& 0 00 B 51 2 i B R IR BUAA B sh 4 7 A i
I IMP i F. 5t IMP REUFREAAMEER D CI MRE T IRE 5| RIEEFRE AR
BP9, JniE NAFLD %4k, A9 NAFLD-LC M & FEHLEHRHEH B . X sk B
BT EMRREEZHET, ATFRERFSEIERAN IMP 3| RIEAEM ZHFRIIR 2
NAFLD RAEMBEAKER. Fit, EFEFEZGTHIMPESIEE/NRTEL
NAFLD KRB HIEEL, IMP %% db/db /N R AL NAFLD-LC SRR FEE, X
FhRY 43 ) SR BR T T PR AR B A R 1) A28 NAFLD 5% NAFLD-LC MR ERRIE, A
NAFLD KR FE L A FHEN S FOLEI R 68 T 3 5 .
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Abstract

Aim

Inosine 5’-monphosphate (IMP) regulates nucleic acid metabolism, energy transfer
and other important physiological functions. IMP can be produced in different organs of
higher animals through de novo or remedial synthesis pathways. IMP disodium salt is the
food industry as an additive to increase the fresh place, has not yet made provisions on a
single day intake tolerance.

Given the genetic differences between db/db mice and normal mice, it is essential to
understand the effects of IMP on these two types of mice in order to understand the food

safety and liver damage mechanism of IMP in detail.

Methods

According to the harmful dose of IMP to db/db mice, the liver injury of 4-month-old
C57BL/6J mice (normal mice) was studied by using 10, 50 and 100 mg/(kg:-my-d) IMP
(hereinafter referred to as low, medium, and high dose). After 4 months of continuous
administration, the body weight and body fat percentage of mice were detected. Serum
lipid, inflammatory factor, liver injury factor and acetyl-coA were analyzed. The contents
of liver fat and acetyl-coA were determined, and the fat accumulation in liver tissue was
observed by oil red O staining.

To investigate whether IMP has carcinogenic activity, DNA comet electrophoresis
was performed using the liver tissues of normal mice, normal mice of IMP administration
groups, db/db mice and the liver of IMP administration db/db miceas the samples. Comet
electrophoresis was used to detect the DNA damage of liver cells. The more serious the
DNA damage, the more loose the DNA superhelix structure, the more broken points, the
smaller the DNA fragments, the more DNA fragments appeared in the tail of the comet,
the greater the length, area, and fluorescence intensity of the comet tail.

In previous studies, we found that IMP can form a stable complex with AMPK-y1
subunit promoting the fatty acid [ -oxidation. /n vitro experiments, IMP showed
remarkable high lipid-lowering activity, but significantly promoted the synthesis of
acetyl-CoA-TG in liver of db/db mice, leading to the NAFLD-LC emerged. In order to
make sure that AMPK is the target of IMP regulating fat metabolism, the lipid-lowering
activity of IMP during normal and inhibited AMPK function was studied in HepG2 cells
with oleic acid induced fat accumulation, and AMPK was the target of IMP based on the
efficacy difference of IMP. Western blot assay was used to investigate the effect of IMP
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administration on the expression of lipid-catabolism related proteins downstream of
AMPK in liver of normal mice. IMP induced early NAFLD symptoms in normal mice,
spontaneous NAFLD symptoms in db/db mice and liver cirrhosis symptoms in IMP
induced db/db mice reflect the causes of different stages of NAFLD in humans in a
high-purine diet due to increasing leptin resistance. The discovery of differentially
expressed protein species at each stage can elucidate the molecular mechanism of
NAFLD evolution. Based on TMT quantitative proteomics, the types of proteins in liver
cells that are caused by different inductions of NAFLD in mice were found, and
bioinformatics methods were used to study the mechanism of IMP inducing changes in

the expression of these proteins to cause NAFLD occurrence and evolution.

Results

IMP had no significant increase of the body weight of normal mice, but 100
mg/(kg-mp-d) IMP induced that significantly increase of the body fat percentage of the
normal mice, suggesting that high dose IMP promoted the accumulation of lipid content
in normal mice. After IMP administration, the serum lipid of mice in each group was
higher than that in the normal group, acetyl-CoA content was increased with the increase
of IMP dose, inflammatory factors were decreased with the increase of IMP dose, liver
injury factor had no significant change. Lipid accumulation was found in liver of mice in
medium and high dose groups. There was a positive correlation between the amount of
fat accumulation and IMP dose, indicating that high-dose IMP still promoted NAFLD in
normal mice. The symptoms of NAFLD induced in normal mice may be reversed, and
the harm to normal mice is less, therefore it can not arbitrarily determine IMP food
hazard. For mice or people with severe leptin resistance, IMP should not be added in the
diet, and the high purine diet should be avoided.

DNA comet electrophoresis showed that only the db/db mice treated by IMP was
damaged, indicating that IMP has the activity of promoting hepatocyte carcinogenesis in
db/db mice with extreme leptin resistance, confirming that the symptoms induced by IMP
in db/db mice were NAFLD-LC in pre-cancerous stage.

AMPK inhibitors were used to further verify whether AMPK is the target of IMP in
liver cells, and it was proved that the combination of IMP and AMPK leads to the
activation of AMPK, which leads to the accelerated oxidation reaction of fatty acid 3, and
promotes the accumulation of acetyl-CoA, triglyceride synthesis and liver oxidative
stress to induce NAFLD-LC in db/db mice.

Western blot assay showed that IMP activated AMPK promoted the expression and

5
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phosphorylation of ACC1 and ACC2, accelerated the fatty acid B-oxidation to produce
acetyl-CoA, promoted fat synthesis and inhibited lipid decomposition. At the same time,
ATGL expression can be increased to promote fat decomposition. The results showed that
there was antagonism to promote fat accumulation and fat decomposition in liver of
normal mice treated with IMP. The fat decomposition capacity was greater than the
synthesis capacity at low dose of IMP, while the fat decomposition capacity was less than
the accumulation capacity at medium and high dose of IMP. Therefore, a positive
correlation between the dosage and the promotion of fat accumulation was observed.

TMT quantitative proteomics and bioinformatics methods showed that IMP
significantly increased the contents of 4 proteins, including Hepcidin, and significantly
decreased the expression of 23 proteins, including complement C9 (C9) in liver of
normal mice. IMP significantly increased 65 proteins, such as Phosphol, and decreased
110 proteins, such as Camlg, in liver of db/db mice. Compared with normal mice, the
expressions of 260 proteins, including Get4, were significantly increased in db/db mice,
while the expressions of 148 proteins, including Jagnl, were significantly decreased. The
expression levels of C9 in NAFLD process induced by IMP in normal mice and db/db
mice  were all reduced, suggesting that IMP induces hepatocyte inflammation by
down-regulating C9 expression, which is responsible for promoting the occurrence and
progression of NAFLD-LC. There is no causal relationship between this inflammation
and intrahepatic lipid degeneration. In addition, compared with normal mice, the
expression levels of proteins related to ECM deposition in hepatocytes, such as ITB3 and
LAMB2, were significantly increased in db/db mice, which is a necessary condition for
the occurrence of NAFLD-LC.
Conclusion

The phenotypic differences and pharmacological mechanism of NAFLD in
C57/BL6J mice and db/db mice induced by IMP respectively suggested that high leptin
resistance caused by IMP excess was the necessary condition for the occurrence of
NAFLD-LC. IMP down-regulates the expression of C9 in liver, which is an independent
factor causing liver inflammation, providing new ideas for understanding the
pathogenesis and evolution of NAFLD and NAFLD-LC. Even under normal diet, liver
inflammation and fat accumulation induced by excess purine nucleotides caused by
abnormal metabolism or excessive intake are the causes of the occurrence and evolution
of NAFLD. Therefore, under normal feeding conditions, normal mice induced by IMP
can establish a new model of NAFLD, and db/db mice induced by IMP can establish a
new model of NAFLD-LC disease. These two models, respectively, reflect the

6
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pathological features of human NAFLD or NAFLD-LC in a high-purine diet setting a
new direction for the study of the molecular mechanisms underlying the pathogenesis

and evolution of NAFLD into cirrhosis.

Key words: Inosine 5’-monphosphate (IMP); NAFLD; liver cirrhosis; animal model;

evolving mechanism
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A3 K PR T FF% (NAFLD ) & — R AT s (0, AT #S 14 G 07 i (NAFL),
BB R % (NASH) , BEIFFA41, RERESKERFEN
(NAFLD-LC) FIFF4E (HCC) , &5 KA ZRm AL T RGN i fa e K & 2.
NAFLD HI&IRBRELA 25%0, HEAENYS S EAEE. BEREHSLT
MEBHY, NRPEFTAMKEIRMEEEXRZN, NAFLD ERAPERT
0B BFRE AR o

NAFLD HIRAEFRHRE R — R HMTFE . NAFLD M RFVIGH —E&ZARFT
WHHAR . B, ““RITEHF R R NAFLD #RBHLEE, BRI ZER,
ERRE. BRANESZENSEHEZETREHM=8 (TG) EMMEHFMIHL
NAFLD RFEHLHIPH“E—E7. BEEF. BHREF. HNBEMSBRMZ R4 §
P 5 5 ok G A RE SR R I LA 4T 4 kAR 2 1 P NAFLD iR 138 —iR$T &7,
BEE AMIX R S AR EHE R Z FR R R ARG, 5 WETH EHR
FEEHE % BEETH HRIED, B NAFLD k% AELE SR ELR SEM S
R, TR R, REMEERHT EM7ERS NAFLD RESERY REEE
EEHE, FREBRERMFESIRARNES RERFRBBETmRESERE
H, RESFESHNT LMESARZIRESFBUERM NAFLD MRS 9,
B2, NAFLD MERHFIEHERNAHTENAAR, N NAFLD HZHHF R4t
B,

RIRHUHIE AR R 15 R H AR %11 TV JT NAFLD B Lt #2547 i IR
Hz—, ERMTERGEEZRIET . AYiERKRREFRN, E3EL EF
MR —EXTAEE R, #14) NAFLD MR 5 —ERERZ £idiEH
BAFARMEA R BRERNEEFE NEBEREFE S EER. Bl A
NAFLD 3 ¥ ZH IR G5 TR B [T R U2 NAFLD
REFESHPEUNFELER. S, SRERSRERMRFERUSHAEEKL
IBANBAREEER. EEGZEED, GYESEIEECHERRIER USERE
PRI A Z BB E— R R, FAEE IR &A% S RREAT NAFLD
FRBRESFE, BEAREFERTRESMEEL T, REPREFHEE A NAFLD &
HERE, BEHTIZEAERRFHER. #ESRSUEH NAFLD iR X EH
BERZIE (oblob) NRFEEZRBRZIE (db/db) PR BER—FEEHH
AR E RIS AME S WK E, ERBFEHHATHEEEXEENEM,
BERRZEIMNIT AL ELH. FBRBEMNAE, oblob /NRERZ I EE
£, ENSHHERTENERESFRTNTN S EFESRES. BT obob /N
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BRT FFET 4 1 B Hitk BK £ # A\ 2E NAFLD &% Mg @ £ K FEF, FHit
ob/ob /NEARE T NAFLD St ARG /I A IR . db/db /NRERBEEZhGRME, BE
SEERITIE RN, db/db INRIIRELS ob/ob NEABML, FIEREKEM, FHHM
FERE. HILE. SRS ERMAE. REZMRMBEF, BRRENGIAFT4ELN
HCC MBE 7RI, RILERAE T FER BN S A2 NAFLD KFMEmizEshy
AR IPA Fi751E NAFLD 247,

IMP 2 —FMWIEHES T, EANEFEESFEEMEL, 215 RBOKER TR
R IRA S B BB AZFEAEREER (PRPP) LTI KE B8, IMP 1EMERS M k& R
— /R, RN IR 5 VO FPER A 10 AE A AR IR B BR R IR FA R (S-AMP),
S-EBBEE (AMP) 5 5S-BEEER S (GMP). S-AMP & IMP M5/ l4,
7 IMP & ik AMP 3LF2 5 9 [R] =2 4000 BRATT RO BT BB 58 K 1, S-AMP it 5 AMPK
FERE &4, /& AMPK BB /K-F#TMBUE AMPK TUfilERg, MMM ER
HAR T RS RIS AR IT B PR RV I, 704 P9 SR HE SR8 A4 B M5 /N B g R0 411
AR g R ETRMMERR). A S-AMP RIS MR, IMP thrTLA5 AMPK #EH
VERRRE &1, FE SR HEERIESNERRTELE, B IMP R4 RN &R H
K, BUHASEYLL 50 mg/(kg my-d)FIE IMP #EB AN B8 db/db /NS, ELRAH)N
A, RIWIMPIERKT db/db MRILFEHN TC. TG FEMEE HA, HEHEE.
BAAHEBAS, PEFENBRTEEER, BN FELRE R,

IMP ) 4 R & AR IS EFT ZEARRmT, ERERARE
R, Bk B TR A RIS ST B B AR R, AR, BEREAREEKE
FIIRE, WEYK DRERMANER, IMP S8 RANFRERENZ, £TF
BIHATE db/db /PR LRI IMP (8%, RIEFRLE T# IMP MEMT 2, 8L
IMP & & ZEtrE. ATHISEIRA IMP B ERL db/db /N NAFLD-LC HIfaEH,
XIRREATIMP A fERHHES C57BL/6I /MR (IEH/NR) NAFLD fifEA. Bt
ALIWIFR T A IMP X FIEE /DRI MmN . R IMP BFIER/PRIE
J9 NAFLD AR AT, i 3E— SRR IMP &5 db/db /N B3RS 1t A8 B BT
P, SEEMAE IMP R REENE.

BEARRAR V4. ARMEERSD, ERVGEMEINNFEAEE
Rt RAEYEREF EENE B AEEN, BEARREYINRNENY, ENNE
KK A EL e FAERLEY mRNA 7KF, BB R T83 K EE S MR TR, &
H B4 IS B B B Marc Wilkins 32129, 8 —NERARL—MH. HRFRIE
METEEAR. EAREHERBERENBUEARAAMHANSR, Fadam. 4
AREYREARARRBEAEN. BEER. BEESBIHMNEERHE R0
BRI, BERRAXESE TAVEEYZR T ERIEERBER, #HAN
RERIEEY RA S TEES RN RMHEXEIESE. BT8R, RiEHARRE

9
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RENEARAE WP REE 7B CHSBREe, RS BRI A E H AR
RA W) T P AR SR M R L R 9 B 1 B AT S B T BRI B AR T B

FEEARMAY (Quantitative Proteomics) &5 AR H2EH AT &R EEN N
Az—, BidEEEARAERAR, SARHANFE M Z 8 #E B RKFREL 3T
EEHES, TEEORAYBARAEETRERMLEFCNEEMIEIRER
(Label-free quantification) P KK, BHEFEENFE (Tandem Mass Tag, TMT) #
RBETEEFS, FAZREIFFEHEAR, BdfREiric 2 R EERER, 1T
BECRIG 2, TR R ZAN AR S P EARAHENSES. TMT /788 =
SR MEBT. PHEER. REER, SMRENASFE—B. REBETFH
MR REB RN AR C S IR R EE, BESRGLHEBIEARNERER
Beo, EEEEERNIET, WESIKENELRAFHIE.

AE B FRE R BN A ANEAREFREN TR TH IR, F
AE&EFEMERETLRANTERFEAERREKEDRE, @it GO 4. KEGG 4
W PPIEEMEEFTEMRAERREIEONEER . S50 FEFESHEEE, W
BEALEMZLURAEORZEMNHELERXE, FREEN ETHARETF,
HEHRAEEEESEBNYRBERD, WHhiXxEEREANEDNEEL. NFEE
B BCHE 43 o 248 XA B R M E RS BRI, MY UH F@E R R 5T
RALL R MR,

ALERET TMT Hrid € BEEARBEARKGHAEAIE — S BAEHEA, @idxt
b IMP S FIEHE /PNBAATIELR abdb MROFRESRAETHER, &6
YE BERAR ST IMP {3 NAFLD RAFBHCRER, ALHEMR
IMP & R Z 2 REMXLRIETE, FN AKX NAFLD HHXKEDREY. &
e SO 1N N o EATE Y S A e R Y 7

10



o [ B 2 R 2 Bk L B A S B A - A i8 3C

F—E IMP BERIEE/PREE NAFLD HiEHEHR

35

IMP R4ENIEM 2 E BN LGRS T, HZMEHRAHE LEEWR, 1913
4£ [ Shintaro Kodama-lkeda f)%zAE7E8R & T PRI A B2, FE (B MAEHR
TAERHEY (GB2760-2014)% IMP R A~ HKEAFMERF AN E. BIRIE,
IMP S8E0R B I R H BRE AR ™4, S/ DRACH. T ZRZOEM
H LB R IEHICY. Natalie D. Luscombe-Marsh S A X8, R E QB AT &M IMP
MBERRW, BAEMRMER FATRSMMEZERNREERAL, THEA
RO LRSS 2 (AMPD2)TEFERE B & P HR1&, AMPD2 ¥4k A ¥ AMP
AN IMP, 28 IMP MERSIERREGFEEERZ, L EH AR IMP
TEEAERESAVET RAFIR 0.

FERBH BT EABF T, B 50 mg/(kg myd)FE IMP # B 4255 Bkt db/db /MR,
ESEGHN\AE, RIEIER db/db NRAEN MRS EMEE LA, KPEEES
BERM=6F, WA o REWHER/NRFRIER™EER, IMP 525G db/db /)N,
P ERFHAA, DREAFEER. H5XRNES IMP FREERTRETHRENR
BRI T AT REALAE IR, A B SR BN A LR R L 3L A

$F db/db NRABERZHGFEDMR, EEEARE, SREMTHLIAA IMP Xt
ab/db NRIERFIREERANEAGTREMAEEE. AE2H T IMP MESETEH
B, BATEFE THE IMP X EE/DNRLEER, MZEEPMREBRREZIRET KR
A H) NAFLD B Re MM R R i, ASEREIFFRT IMP 545 S 4 Ak
IE# /N NAFLD KRG R, SR IMP L2553 db/db /NR 51 RIFEELKIFIE,
AV IMP AAFIERAMK. . H=4H, 57LL10, 50, 100 mg/(kg myd)FIE
()% 24 MHEBE S —IR, EEAHATNRZEDMR/NARE, UHER IMP XM EHE
NRMNER T B2 6 1A AT AR R0 .

FERTEITF B RS L3 PRI, IMP {23 5 A§ HepG2 M BV ™= 4 it B VA
HE, ARA IMP BERAEEENE, RINFTEERIKER. ZXRTHT RN
DNA #5154, DNA {5 ™ E, DNA iBIERELEMBMEL. AR AES,
DNA R B/, SEREITHIA DNA R L, BENKE. HRMREEER
K. FIFGTRAL ) db/db NFRFN IMP 525 db/db /INBATREAE R E RS IR, @il
MEXRANRA IMP K. . SREAHAPRITAREERBHKE., ORK
RCEESTEAR, X &H/NFATIE DNA M#RGFEE T E M.

11



o B EFE R F Bt s AT B 22 B A - #4083

FH—37 B IMP S IERE/DREENEIERK L0
1 SRR 5%
1.1 LR zhY
SEISEhY). 4 B HEYE SPF 4% CS7BL/6) /NI B Ib 4@ R e B AR BER A A,
[&HiE5: SCXK () 2019-0010] .
AR RANRAERKERER, WETLAEHWREHEY TEERAR, ’E
1010009, BCHAHTRIE 1.
x 1. FWEEFHSR

K R i “reE Koy | BEAR AR
<100g >40g <50g <80g >180g >8.2¢
FRRER+ItER Ca P Ca:P
5.3¢g 10-18¢ 6-12¢g 1.2:1~1.7:1

TRFEMIE . RFETHEEZERZRARAEWIT AT SPF BN, HFRZENEEY%E
BRIE 22°CEA, HXNBEEIFE 45%, BE<55dB, BARSE, FiERBERER
12h, R SLIGIM AR T b iR .

1.2 EF R ER

HEBAN 95%K IMP ME T WARPEARNEDBARGR AR, AL FEiLd
VB, BRI EBRIMERT 99.5%8 IMP. #EBFREAMLGER IMP, AR
RAGHITHRE, BHIRR 2 yumol/L. 10 zmol/L. 20 umol/L /KIEW, 7EEMEHFT-20°C
VKHH, BRAHRITHE T ERTEE.
1.3 U BMRE

BEETFHNRT (LBERETFNE ) , SRS 774 (The mimispec
LF65 BRUKER) , BTFFF (GERBELZFIED .

2 SEWTTIE

LS ENY) SPF 2% 4 A # CSTBL/6J (C57)/N R B AL R 4E B F L sh i RE
FRAT [EMIES: SCXK (3X) 2019-0010] . ¥ EEZ BRI/ RINE L/MNEEE,
FTFESMTRE LN L, MEEBHENNYERERN, B/ RETHES4,
SFRNIEESTIRA (Normal) . IMP ZBEFIEA 10 mg/(kg my-d)~ IMP CEFFIE
¢H 50 mg/(kg mp-d) IMP Z-HEEFIEA 100 mg/(kg ms-d), FH 5 R—5%. £HEE

12



o [ B S AL Bre b W B B B Al - 2 AR 3

2 RLAF B 24 FIAE YW 7B SPF 34 55 W R @ 4EFR AR R, (RIEEF S KAR.
FEEYEENERIERRGEHIT IMP 425, 254/ AI80 10, 50, 100 mg/(kg
my FEREE, EHANREESSEREAK, MG 24 NHEBALZ/IR 8 HiR.

BE—HNEPNRAETHEN. WENERERERNER, BRERTH
kL, B NRERSAK 120, BTPFUEEE, CRXEHE. WEERE, KEDPRK
fr. ERE-REBSFE, BIREREK 120, #TERERNE. RITTHD
RS T 4h, HEFBRANEHNHITNEER, BRSERERED
RN ELRHEEEE, ERAREREUEDNRWEE, FEBRAVERX
BATIIE, C3%EHE, F fat E(g)RR LM HE(g)3R 100% 752/ B EIAEIEE.

BAEAL T, LIS B Graphpad prism 8.01 BHTAT AL R34, SERFARN
mean - SD. FHBEENZH. Tukey's MM AMEZER. LLP<0.05 RAERN
ERBLHITFEL.

3R

EEHPNREZHE, SR ANENEERLLERNE 1A iR, BESRZ
iR RS, SN E R EAES, IEF AN B FE IMP 525 H K B CER.
BAERKE, IMPAAXIER/PRIGELTHERN, SHDRRERE —ERER
KEMGUFER. ERRGEGERE, NEHPREERETUE, SR 0E 1B
Fim, SEFANRML, IMPAHEEPRMEERS 2N LS, K. P
B4 IMP AEHMBHE MRS, M REEIEREME, EEMIEERAPR, T
Bk Re R LR E TN JAE IMP S A/ REFREREIN T 4 55%, BS
EWEPNRMEEEREE. AEMEERNEREN, IMP B LEEDRARER
HEMHEAENL, ER5RNRENERSENEN, BRSENEINERSE/DRK
R REF= A T —E M AL Ll B4 RIS EFIE IMP SARE T IEHE /R E/H
i E- TP

13



A B 2 B B AU R B RN B 22 B B 22 iR 3T

A - & Normal ¥ 50 mg/(kg my,-d) B 30+ *
i I 1
4 10 mg/(kg m,-d) —+ 100 mg/(kg m;,-d) S v
~ 36— 30
= B 204 H ?
Sl & 4
= [ A
20 324 e
@ = 10 o
S
= 30- &
i
-8 28
g “° 04 -
26 F ®» & ¥
3 & & & oo
: < & §F §
Time(month) & ) &
Qs %e QS
~ e S

B LA: AHBRIEFRHAR IMP AR S HPREET: BRRAAEZADPRIVEIEER. (55
F %t BB 4H EL SR *P <0.05, n=5)

14



o [ B R 2 et b R AR B B B - S8 3

BH IMP LSRG R RE R REEZRIT T

1 LR S B&

1.1 37 R R

H i =Bl 2 R A (GPO-PAP %)

8 BT A 0 52 57 & (CHOD-PAP i25)
B E R R O E R R A & (R RR )
25 P8 iR B i OEL T B A B (T R )
ZFBRE A e RAIR (e

R TR I R ) B G R W B )
RITEEREER B IR &EE R NE)
HEMEEEBBN AN EELE RN
Lt B U AR B G A M D
PSR IEE F-o (BEERRREEE)
BN ER-6 (BB RELE)
HAMRNR-B (AR RR)

e B A B NEFA R FI&(B7E)

R

FTK 8%

;5 3

1.2 (BRARE

B % BS-420 £ B 34X
ELER A ERIRAL
AREABEEAGFE L
SRR/ CS2 B

Leica Y]/ #l RM2135 &

Leica BL3EHL EG1160 £

15

AR LR YA IR A
AL EMRERA F
AR AR IR A 7
A AR A BT IR A H
AR BOR BT TE B

WA AR R F
A b AR IR A B
h A EYFRFRA A
A AR TR A R
AL EAEMM AR A F
AR AR RA
A AP B IRA T
MREREYIEBIR

R

=T

eI

RYNEEEYET BT ROFRAE

TECAN 2 &)

7 A AR A BR A E]
Aperio 2 &)
SRAEEST SR E
58 R YT R A F



o EEE F R B AL W PRI BE F e sl 22 R i 30

2 SER R
2.1 B R HiAbE

RIRGEHLER, ¥ &4/ B SPF 30455 R ELH , B 23 BUM =T B -
KA IR ERVESAT BRI, BRI 58 BRE HESTHEARZE /N R . 548 RN R AT 4H 4R B,
KRB SERN SR AR, DR . BEBEBANBREGE, HEBRA 10%8/RE
BB EE, LI 0.9%MAEBKERTE, —H R, —EBANBEEE,
—E N 10%E/RERBRPEE . BT AKNFL, KOBNBEEE, /D
BTEN 10%48/R DHRERFEE. FFRMERE, BREF AR HRELS, #iF
FRid, BB E-80°CIKFMMRE, HRRDMWERPEEMAHNBEKFRK, LAHE
%, FHARSEE. BIME/NREFERERIREshY) B#iTEFAE, BE
IREREAS A MR R T# & 1 h, 7500 rmp E .0 30 min, W LEHEEZE 1.5ml
OB ERAN-20°CKFEH &

2.2 2 H3AENGET A R AR

ERAFERNEHEE, BEEaEMENNREEEREA (HDL) | &
FEREA (LDL) . SJBERE (TC) . HE=R (TG) MEE, DIRBMERER
BB(ALP). BHEHREE (AST) . BREEHE (ALT) . ALERHEE (LDH) XY
DR IR BN AR & E. RI\UERIERE, B AERIFHLTA 30 min,
TG RBABRBRIER RSB S MRS REN R ALE L, K& B SR AR
RBANFERZE L, FRERERIEENIE LT R TEFEONE. HBRAF &R
B AT 3% B IRFE R F-o (TNF-0) « BN E-6 (IL-6) . EAKNE-B
(IL-B) EERHEI.

2.3 MiE P ZBeHiEE A 5 ERA

ERANERP PR TERNEE, B LHEH. MBS H BT
HIRY) 0.1g, MFE100uL » AN 1 mL &F—, FHERABITKBSIEK, MisH
ITUKIEEFE . BE/E 1% 8000 g , 4°CHKA4FES.C 10 min, B LS, BB, 1T
T ETE, T 30 min S5 AAMKERK 340 nm AFFE. B 920,40 LE
D100 4L BEAE | mL AEED, 85, SEIHERICH 20s BTG HE AL
80 s R HITRJBME A2, HEAA=A2-Al. HBEROKEZITEZBHE A SE.

2.4 FAESIRA SRR AT A B

16



o (] % 2 k2 e &l b I B RO B 27 B W - 22437 18 5T

HEFFRES AN RF — A AT AL, RE, KEEE (g) 4 (mL) K 19
LGB TE K B2, S BY T BYRE A 2R, B J Bk BV ST, SR 58S 12000
rpm/min B0 15 min B b3, #RBAFI S U, 8RN E#T TC. TG M
NEFA 19l % »

2.5 FFAEM4 O Y1 A e IR

(1) BURFFTE-80°CUKMRITHEIE R, RIMEWERYI, WA O R isk.

(2) AHEVIRHERZHESRMGE, ABKIH 2 HP B E s, A1)
FHEBEBRNAELR, BEEEL, FERKGEER, BRES0EE, CHET
AT, BRI T -80°CUK#E F1 K& 20 min; W UKIE LR BT vk U1 A HLE [ #E
(8, HTYH, BIELSERTBEREAN 6-10 um KUKETH .

(3) JHA O et A 10%H 48 /R SAKEE 15 min, ZMEAKKESE 3 K,
B . ECHIVHA O TAEW, LA S0%LBENIEMET, BoHlMel O TIEM. HALE
AL O TAEM H Heta 15 min, FHSM o8 D A, B8 3s 5T 60%
FREBEHEDR 6 K. KERFEMT B TEMKPRE 3K, RMEZHLARETR
R, HARPEREIHZ 2 min, ZEARYE | min, BBERTKE, HlARH
IE o

(4) Wz
KHIEF AT ESM L O U1/ FAFHEMICP M, HEEUNECREIHRR. W
gt gER

2.6 FE A

a6 45 KA Graphpad prism 8.01 43477, 45 R R /RN mean 1 SD, KAHBRRKE
FEEGHT, Tukey's BT EZR . SZAXMRHELE*P <0.05, **P<0.01,
*#¥xP < 0.001; 5 10 mg/(kg mv-d) IMP ZHELEE#P <0.05, #P <0.01, *#P<0.001,5
50 mg/(kg my-d)IMP 4H ELE, %P<0.05, #*P<0.01, *%&p<(.001.

3GR

31 MRS RAELSR

Fr /s R o A Y A B, RSS2 k. HIEFW 4L, IMP 4
I/ NRME TG SEEM LS, b IMP SHEAERE TC FBEH, 52
MLk, IMP 25, BMAAFIRY TG SR N, LR TIEFHASE. SEF4YA
LG, IMP 5 Z{RARI R 4L TC & TR, IMP £3250 . ERIRAE TC &R/
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o B B 2R Brb At R A B BB 2 R R ST

¥, BHLGITFER. IMP SARFEHNRLY TCHFEEE LA, TCEE
BETE, 7 IMP A4 B ESL. SIEE4ME, IMP 4% %4 LDL
SEEIWMES, IMP A5 E44 HDL S & %, BEERFAEE, 5IMP
LYRFEHAMLL, IMP AHF. SHEH HDL FEFFT L. BEKRE, IMP
L E/NRILTE T s 2 EA &S, BiE L AFRE/NT AL db/db B LS
RIZE R, Ras IMP 45 255 A [R]85 /)~ B AY 1 G AR A0 aE B I s e A [

A e Normal s 50 mg/(kg my-d) B e Normal i 50 mgltkgmyd

5o 8 10mg/(kgm,d) v 100 mg/(kgm, d)

288 15 ® 10mg/(kgm,d) 100 mg/(kg m;,-d)

) wem?
g 4 kkk * o,y 'g'
g — £ 1.0 L s T
g 37 - = S
g i :
L) A
g 2 A , A g A =
= ® g A vy
[ ) -
<@ 14 - (> [ ¥
= & | |
5 § |mMMm |
TG TC LDL HDL

El2A: FHEHARIMPAHZHNRMET TG, TCEE; BIEFAR IMP A& H /N MLEF
LDL. HDL &&. (HRZE R 2.6 Frid 5 iniE)

3.2 MuiE AR Gifatn i 45 R

/N PRI ARG E 45 R A0 3 . BIEWAMLL, IMP SAZK. 5
BEHPMRMENSERERTE L, SFEERIWESE LIRS0 EE R,
#7R IMP 2255/ ROT 4R M BUHR G 00448, EERFAEE. IMP SR, 7
EHPMRMERNHEEARE. MEBRENIEREEFAA LT, SHREEEN
HERENEE . SIEFE/NRALL, IMP A 4EFEH AR RE S =8E T
., HERAEE. RY IMP G255/ RIFEE R T — & RRE, R HAH R
i faEE.
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A B B A 22 Beg AL s AN ER 22 Bl 22 A8 3

1000
A e Normal 4 S0 mg/(kg my-d) B
600 = IIOAmg/(kg myd) 100 mg/(kg m,-d) _ 800 @ A
= =
= =5 600
=) . =
Rl E 400
J= —
;:: | 200- % ‘ .
8 200 ® h
=
S
@)

| v
- - 0—— T T T
T S > )
ﬁhﬁﬁ hﬁl%lﬂ F & & &
T T - & )
ALT ALP

T
AST

E3.A: EEHK IMPAHREPRIMLES AST. ALT. ALP &8 B:EHAHK IMP 4725 &H /MR
%+ LDH 8. (HEZERIZ 2.6 Frid 7 2Ui5iE)

3.3 MERERTRUE R

/NBR M R B RRE R I SE 5 R a0 4 FR . SIEWAMLE, IMP 4455/ R
& R AEKF IL-1B. IL-6+ TNFaF 2 /L F A E TRE#ES. SIE¥4AME, TNFa
HSEERK. B, BZEMRMEFRSEE LA . RY IMP LA FEIEDRAENRI A
FER M, iZRAERI5RTS S IMP 45 457 & R A 25,

® Normal A 50 mg/(kg my-d)

2007 m 10 mg/(kg myd) v 100 mg/(-kgm,,-d)
E -
3D 150+ 7 g
= o L A
"'g 100+ i 883l . 9
E \—.ﬁ—-
g %
S 504 &
=
(=]
- Tih

0 T | 1
IL-1B8 TNFa IL-6

Bl 4. 0E R4 R IMP 45 25 - 4 /N B o IL-1B. IL-6. TNFa R, (410025 4% 2.6 Frid 77 ki i)
34 FFBEMME S 2B A 5B

ANBURHIE R Z BEARAE A 7 BB 25 ) S o ZBEH0AG A R A E
TGS, SRR IR, ORI, [N UR R AR A . B
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e [ B 2 3L 27 e A S B AT B S 5 A - 2 818 3C

[E B AR A A2 R B BROR TR, 5 IEW AL, IMP 23 254/ AT IE A LB d
A FERFK, BEESARENGN, LBHMRE A SEHRMANEN. DRILETZ
BRA A SERUHBR SRS RM -8, 5EEXBAM, IMP 4524584/
RLIE ZEHEE A SE TR TRFEMN IMP S4AMLIL, M+ LBHE A K
EEMESGFENMM LA, £ IMP BREE/DRIBHE A SENER.
CBLHEE A FARALIRTR IMP 23 2538 3 T/ RAR AR SHE R2 RO L

& 3k %k * %k %k

- * % % - | *%

w
|
*
o1
o

]

|
§ﬁl e

T

[N
o
1

N
|
l
T
i
]
T

(=}

(=]

”3/-4

Serum acetyl-CoA(nmol/ml)
n
K —
>}
Liver acetyl-CoA(nmol/mg)
¢

4}0,7

B 5A: EFEAR IMPAA/NRARECBHEIRE; B: EEAR IMP A/ INEN ZEBEHE A
WE . GHNZERE 2.6 FrR R b5E)

3.5 ZAE/ PR O Ryl

RS IMP 452 C57 IEH /N RS 7 A iRl 4 5 HI7E db/db . BT 82 2 1
TRE ARG NI AR, R R IEH /NIRRT AL O Y1 4eth, 45 RINKE 6 Fiom.
IR RERY], EENRAN IMP A ESAHRNERNL R, TRESRAH
MREDSELAIER, RAEHNRALOREENHE, RAEE IMP 42557
BRI, /N RTRE N R RE BT E AR thag hn. W] L IMP fER T IER BN B & &
PR E R s, HBEE IMP RIBRIE MK EERER R, HEH IMP 4
A IEE /DR AR B SRR /DT RIS I+ IMP 452551 db/db 21, RE] IMP
S ARG R e ERE R RARITA R, JF B RS RIE KA ARG
JEE MR

20



H B [ 2B & AL T b A B S B B - 2R 183

100 mg/kg IMP

Bl 6. EEAK IMP A2 KA PMRAAL ML O VI F%E (200%)

3.6 HHPNRIFERRESE

e B H/NRAFHEN TG, NEFA. TC &, MeEdERuE 7 Fim. S5IEH4
MLk, IMP£525{%. PRIEA TG && LA, FARMEREK, SHILEZNH
TGt FER . SEESBAME, IMP AZ5% 4 NAFA. TC SE¥ LFH, &4
R EREER. BMERE, IMP ARBE/DNBIFMEARRSE LAW&S, HIH
R

A ® Normal s S0mg/kgmyd) g o
B " QO 1.0- ® 10 mg/(kg my-d)
_m mg/(kg my- v 100 mg/(kgm,-d
6 g b 0 mg/(kg m;,-d) = 0a » s SOmgitke id)
= 0.8+
E__ v 100 mg/(kg m),-d)
Qﬁ 0.6+ v

v

=
E =
® I o i |
- ® ‘ = 0.2 & 5
+|7 A - A’A
| v 00 1 1 I 1
ﬁ ﬂ ﬁ - F s o »
® & 4 oy ;
T T j & *S r
TG

2 S 3
NEFA s §

Concentration (mmol/g.prot)

o

B 7.A: SUNEIIEA TG, NEFA 2 &: B: S4U/NRITEN TC & 8. (HMERE 2.6 rid7s
A FRE)
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o [ B 2 ) 2 Be &AL BT A0 B 2 B B 22 AL 3T

F=1 HEBIKER/D BT DNA i ER

1 AR5 # %

1.1 57 R R

VU AL R A B IRAT]

DNA #Hif5a5 & PR R AR A TR R
DMEM & ¥E 5% 7 5 %[ HyClone

PBS & 2 H HyClone

12 AR E5RE

£ R E B EEA R E DAL TN S AR PR A H]
1B BRI R 3 OPLENIC

fEIR KB4 T

2 EWTTEE

E 5 iUk L3 A T Rl T 40 i DNA 34515 5L DNA i/ ™ &E, DNA Bz
TREEHIRRIA R, PEAERIMTE k%, DNA F B/, 28R HILN DNA F Wi
Z, BEMKE. HRMREEERL, Bl EEEAN, IMP ZHE%
25 IEH /N B ARG BASE I8 oF 5 db/db /S RAT IMP 4525 db/db /) BT £ B B 38 K
ER R ROGIRE SRR, S84 /NE AT DNA B8 R2 AT 2 ot .

2.1 FFAIIRER

SRMIEE S REL db/db RA., IMP 42 db/db /MR IMP 45 ZHIR. .
F R IEH /DRI RS, REGEEAR, 3w, KRIREORELGEH%
4 L B o

2.2 BB il &

RIEF B R RE S T HIOT Lo R —E 8, % 2.1 518 M0 4 8o
& R AERR S G HES — R LHIEE 5K, B_BRREEE, £
B MLBERBR, RIKESBEEG%EE =R K.
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o [ B2 2 R 2 g AU 5 B AR BE 22 e Rl 2 AL 18 S

2.3 DNA H¥

BEZBHN, BBRBEHET TS, BATRARRMBERBT 4°CIKFE P 2R
M 2 h, BUHJS PBS JE¥E. 1F 7K T e K HE P 13 N 35 BC 1) A B P B VK R, G
P B E A BN, #iE#HE 30 min # DNA B#HE. B3 8E 25V, Bk 25 min.

2.4 FEHAR

BN 0.4 mmol/L =¥2 H 3L 45 B B e 3R R & (Tris-HCl PH7.5) MR L 8% H
4°CH 1 10 min 3£ =K, F 3% Tris-HC1 27, M 20 uL PI 438 Y6 245 10 min.
KB TWE. HEMmS .

3 4R

i R R Pk LI R & 4 BRTE DNA B ftE oL, 45 Rl 8 Fir. il
LRI IMP 2525 db/db /R 140824 DNA HILB 2GR IS, K H DNA &
e tesgm, BEYRHABRG. EEEMRA, IMP AAK. #. SHRIER
S FR LA db/db BRI R PR M XS DNA #ERILR, B R, FIE®/DEFF
W, IMPAZ5HAL5 N DNA EH, M IMP 4% db/db B AT 4
ffil DNA 855, SoRPBOERMERETEN . %4 RIR IMP XA R /) B iR
IR AR, RE#EZABEBET N IMP MESMIEA £ R DNA ™ &
5. IMP 25755, db/db /NI NAFLD A HCC & &, iX5i%4H 3 NAFLD-LC
(1R BYAHENE .

IMP not treated 10 mg/(kg my,-d) IMP 50 mg/(kg my,-d) IMP 100 mg/(kg m,-d) IMP
- .---
IMP not treated 50 mg/(kg my,-d) IMP

- .. -

)Hlllll

B 8. IEH % IMP 4525 %41, db/db LR IMP 2524 db/db 41/ B4 D DNA 5L di gk &,

23



ep [ B 22 A 2 Bt s Hh R B 2 B i 22 AR S

wig

f B BB BT B 50 mg/(kg mp-d)FUE IMP 42 db/db R, ERILAE A AR &
BREAE, FFRIER™E &R En B IR B oL, KIL IMP % 18
10, 50, 100 mg/(kg my)FIEHEBLHIER/NRE, MRMERNFESELSN LA
fash, (HEA H I E R E AR R TR G. FFELZM O U1 Fafkia R i
B4 RERY, BHE IMP BALIBEE/DRFMEERMER, &RZER NAFLD,
Paola Toledo-Ibelles 25 A\ 7F 2 NAFLD ()% F FF 40 43 o R IR vk 35 MR 08 (52 2 8 o
E R RED, SERINVEN, RVTLEEBIMZBIMI RS Z R
AL EME AR N EMZ TR BN B EER, # 645/ K NAFLD.

IMP %5/, FHE/NRFFREMLERNCHER A 5EEE MP 847 E
fI3 KT, SR S8 IMP A% db/db NRIEBRK 2 BHEE A SERE LA
s BARLE, KU IMP IS ERAN ZB5EEE A ER. IMP K. FREXN
BT AR AR B /), IMP SRR E SR —E ISR &R, N NAFLD KEH
BB, ATEH, IMP LMK, FRIZEAHAEFE/DNRUMNH, MAREBRERE
B Z 52 i NAFLD #RI%4E, EFIERA IMP X IE# /N RATIEH RRE, Bl
ERREREM, A48 NAFLD f R IR — 5 K.

FEEE Rk, RITWEBIE IMP HIRIE T, db/db /NG A4 H B DNA
HREIKR, R IMP EEFHEK db/db /NF HCC KiEH. IMP 5|3 db/db /B, DNA
iR (DDR) {E#EE2S, % NAFLD <% BT i 5 4Lt R EARTE
IMP 425 IEH /MR IE AR i L DNA #E BRI R, R W IEH /) B4 8 DNA SRk Hi Bi4m 47,
IMP 5t IE# 4 i /s BRI fa E R, TRAR e .

IMP fERE IR ST, ERMNBEREFELTR, BRABMEEEE
B kAN A ERTHRNE, BLREIRREN], EHERRTNER
IMP ()43 HRIUE . FERE AR SR A E A BEE H B8 T R ™A% 1E R IMP 8RS
B, BEEEREYNEANE, RE#% IMP S8 RRINMNMER, ot dikid
FRASFIFZE o
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FEEFMFRIER I MEF BB L #A X

F_E IMP 5|8 db/db /N BADIEHE /BT AERE R B R AL
MR

hijllg

5

TERTHARF AR, FATRI IMP 7T L5 AMPKyl WEERREME &4, @
R AMPK HIBERR1L TS0 AMPK IB2K, I s i BR pAE. 4k )R L% 18 IMP 7E1&4+
BRBURMBEARTEME, TEARN{REE db/db /N RETHE ZBE 3 8E A RIEF S TG &1L
BRI FE VAR FE AT BE 9 %46 NAFLD . ZAsE30i@d AMPK #1518 1 38 AMPK, #|
FAMBL %3 S AE HepG2 4 MIAE BY 1 — B 505IF IMP (R EF #E 45

RE—PRA IMP ERIEE MR —ERRERNER, RITFH Western
Blot $ AW x& 1E%# /Iy BB A RS A 108 2% A B9 AH S B I RIK 1B I

F—BERRH, IMP LUK, FHRIBLEHIEF /DRI /RIS R 8 B R
HURR, WNE IMP £ EMIER DRIFEANERN—E &M, B TF NAFLD.
SRR ER ML, IMP S45% EF /D RIGEEBE/NTX db/db /NR.. IMP 4
G A B /N B NAFLD R R RFLEMERRITRANRA, BEDERBHTE
B, EFEREL, AMPK AR R EEBRBERFH—%K, FERIED
BHRAZFARRB LA EREQARRIAE, BILBEARERTEARREN
X & R — S o TR R .

FIRZEARXNIEFEHPNR, IMP AHEFEHIEE/NREFTHLRF N db/db
/NERAD IMP 521 db/db /DRI IE AT E AR AN, FE&EYEBFHARM
EHEREARSSNEYESRE, FEITF#H—S0H IMP &RHFEF /MR
NAFLD KA RSB 73 F AL B & s Fp 4 i BT AR 2 ma 2 5 R R, Rt R
W TEH NAFLD 2 Wiir £ 44 7K PRI R 18 FIKIE.

F—F B AMPK #57] & MIIEE IMP FI11/E FH#E S
1 SERMB S %

1.1 gHf R

HepG2 #Hjf At P A= 2 B 40 e
1.2 EHR R R

DMEM & HEsE 5 & %[ HyClone

PBS &AW REFREE)
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0.25%J5RE G B %[ HyClone
FER-BER JexiERE R
a4 13 FBS 2% B Gibio Life Technologies
TR R
IBARAMYT % [E Sigma-Aldrach
bodipy493/503 % [E Thermo Fisher
AMPK #1517 % [E Med Chemexpress
13 X B5RE
BANBHE S LIES iyl RE L2
THIR KA ok 20/ e
R B OHL WPl R
RNEBZME %[E OPLENIC
L4 BB E GBS &7
2 LW

RYHE IMP BI{EFHEE SR BN AMPK, fEH AMPK #1758 [ 3 &) AMPK i858,
S EE IMP HIRRAEER R BRI, #—SHiE IMP R/EREE A,

2.1 AR E
(DHERH] 50 mL L& FEHxE

B 50 mL EEEOLERANE S S P LINEE 30 min, BIAEAREFE 45mL,
B BRI MK S mL FIXHL 500 uL MR, BEETF, BEREBARS
WA, WiciFBREE. 2%, BAEOBESEO, BT 4°CkE#EF.
()P B MBRIE R

FA ot R FHERIFREL 0.1 g BSA. 0.056 g EEALSHA 15 mL BOEd, A
10 mL PBS, fFEARBMIRSIEIN 31.6 uL V0L, 0.22 pm TR BB IEE 3%
F15mL BOEF. WEBEA 10 mM HMBERGEFR. (FRKH DMEM 2485
BB 100 uM W TYEW -

)| AMPK 417
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¥ 5 mg AMPK ¥ RKEBEE O, A 1.2516 mL DMSO, 80°C& BiBA
fif, BB B, BLE R 10 mM AMPK P8I FME A, 0.22 um T IO UE S 200 uL
SERAE, GEAEE, SR T-80°CIKMHMETE. AN DMEM A 55 55
B 10 uM AMPK #0871 TAEW

(4)BCH] IMP TEW

HERIFREL 0.039 g IMP AR/ TIEMET | mL BE/KS, 022 um EHEIEETER
B3 100 mM IMP T{EW, 517 T-20°CUKFE. (B DMEM EAH: 2 MR AR
10 uM IMP TAE# .

(5)BL v D Ath T AR vE i BHR

AR BUR RABIT K 0.0022 g TE.0EH, A 272 uL #9 DMSO &1#, BI1E
10 mM & ARARITARUE T BV, 6 7ET-20°CUK$H . {F A BT DMEM E A #F R R B
R 10 uM IEARABIT TAE W -

2.2 HRES

AT 30 min BENOHUIE], FTHLRAMTRBEEEE . RNFTH KBRS, THEHR
. BUBHFETREPH HepG2 M, MABHEA, BEHEZET 37°C/KEHR
PEREF BRI, BRUENGETERARMEESEREEBFREYT, BHARBER
E15mL BLER, EELEDPREMA ImL FAZEZENEAERE, B
BRWRITES . KITE, BETEOHALL 1000 rppm #E B0 5 240, BOERER
£ FEW. I 1 mL&%H 10 % FBS fl 1 %M EeEH#E, BBHREIKBERK
ITEEREMREIERT, A0 4mL BEEFE. FFHE, HEEHEE—EN
SHREBIEEREETRR. LARRESR, RAOMM. FEEEMMEFRESR0T
FNRMEREZ R, ERRE, BTHEBEREPER. B0, TEMBETUER
A KRS FIRGRERE R, R T HREEUER.

2.3 dHHufEAR

MEE AP EAE, TEMETREMMRIRE, SMBAEKES] 70~80 %Y,
BHTARAER . T ESMTIBEHERE 30 min LLE. Bt SBFNER
HEg. PBS A 37 °CKBHRPEIE. ERMAMFFMFIBE, A 3 mL TH PBS
EABRSNEHLMM, FERE A | mL B, CEARPEARERS, BT
B#AMFEL, | min FREHFTFEMRTEEARES, UHREBBNTEXE,
BREEFRERIARMARMRERN, SEIMA 3 mL T2EFELIEHEL. ABER
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KARAE L BEERTR, MEEBE 15mL BOET, 1000 rpm B0 5 548, &
IBYR, M 3mL E2EFHE, EREWITIRSAM, B 1 mL KBRS FIMAZ
EANEFMEA, BRI 4 mL BAKFRE, iR FRAIRE.

2.4 ZNHERIR

BURZS RIF HAL T X ¥ K B HepG2 4/, HNA | mL SRR A ESEHATH L,
PEfE R LR PR ARSI BEINARBESRERE SOmL BLE
H, BSUEHATARH. RIBMIT RS RE SR, BMHFEESE 1x10°
NmL, AR T 96 FLAMIIESRIR T, Il 200 uL B JIFHEFRRIFET
Wit E E R RERS, BT RHFMATRERER.

2.5 BHNE

2 96 FLIRABMUAEK T 70 %8BT, FFEEINZG. WFRFAIIBR, A 200 4L PBS
BYE—IK. FE PBSJG, 4MHITE AMPK %170 &b 28 28 0 A im0 1 77 ity 3ot B8 28 o o
AFERIFFRELERLE M 10 umol/L AMPK HIHI57) TYEM 200 L MFHINT 02—y
DMSO A IR 200 uL. MHIIZFRFEN 37°CHE 57 8 /N G F ERE SR PBS
B, BRI LENARS NNE: FEH, BRI, PAEEXEHE, IMP
B BAMA 200 uL DMEM FAEEFFEE, 100 umol/L JHER, 10 umol/L 1&{%ft
7T 100 umol/L JHERIEA ¥, 10 gmol/L ¥ IMP F1 100 ymol/L BB &WK. F/EE
THREFFFRETHEFRL 24 h,

2.6 Bodipy #48

®FLF 200 uL 19 PBS J&¥E 1 ¥X, 33 PBS, SFLIIA 100 uL () 4% L B RAEE
WA E € 4 30 min, FRIRLEBRER. FELEHRERE, S0 100 4L 1
Bodipy LAEMZE, BT 37°CIEBMAFPELEE 30 min. FELREH PBS 155
=W, BIKBKER Smin. % EME TWEHHE.

3 &R

MM RSB A% Bodipy 493/503 e fE, SERMHEERN. Fik, WK
FPERRCRETUEMRBICEMOREREERS. B9 iR, TR
0.1%DMSO KRN AMPK I FIREFRIERA, IMP AHAMKEEHEERT
RIS RIS R AT, FEIEHRIIM DMSO BEHERA IMP KIFEARTE AR
ftlo 10 umol/L ) AMPK #5771 S8 AMPK KIFRIER T, IMP B ASTE M B8 B
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o [ R AL Bra b BT MR E 2 BT - 2 A 1R S

T E Sk B QIR IT, Bk, H]FH S B AMPK 2R IESHER AT BB Hg TG 14 70 &
BN X LR ST LS BRAEE] T AMPK £ IMP hnig g BB AL U R . Bk il A B

IMP

&S db/db /R NAFLD SB4L /e BE 5 .
Control Model Lovastatin

A

0.1%(v/v)DMSO

0.1%(v/v)DMSO +

10 uM Dorsomorphin

200 X

B C

g 150 & 100

= T mm Control % mEm Control

= i

5 B Model - 80— mE Model

£ 100 = [ovastati 9 i

5 ™ [Lovastatin = B Lovastatin
<~ 604

g IMP = =m [MP

= g 40

i 50 -

< w

2 g

= 2 20
<

7 o- o 0-

DMSO DMSO+Dorsomorphin

B 9. AR 500 HepG2 4R AMPK #1705t IMP FRARIS RIS, B: ¥RI0 0.1%DMSO 444
MU LR (A C:¥N N AMPK $MIFILH MM R EEE . (55 Control FHEL**P <0.01, ***P <0.001;
5 Model HILL#P < 0.01 #4P <0.001,5 Lovastatin #itk, %%P <0.01, )
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o HEFR Z et R I ME R B2 AR

%5 47 Western Blot &3/ R AFAE s BHEBE R B RIE

1 REMHSRE
1.1 &7 & R

ot Jig 4k

BCA R &
EABREBAFIFIEEGY (1000
RIPA Z4# i (strong)

W3R R ECL 2 & 6T
Pr#Es T E MG Marker
SDS-PAGE H 3k il 52
SDS-PAGE HL 3K & rf it R
PVDF ¥ B[

GAPDH %% STk

WFEHi R 1gG (H+L)
Phospho-AMPKa % 2 73 BE fi {4
AMPKo 5 % T ST
Phospho-Acetyl-CoA Carboxylase % i
Acetyl-CoA Carboxylase %#i
Acetyl-CoA Carboxylasel f#$i
Anti-Adipose Triglyceride Lipase %
12 LB &
&REHBEEAHE O

B KA

Al vKHL

ZIREBBE T RS

1.3 LRI R

Z¢[H Becton Dickinson

2 & Thermo

ERERE
EREAMLEYREFRA
RIEXCEMHEREFRAH
REXCHEMEAREGRAR
GenScript 2 A]

GenScript A 7]

FE IR

%@ Cell Signaling TECHNOLOGY
R

%[ Cell Signaling TECHNOLOGY
Z%[H Cell Signaling TECHNOLOGY
Z[H Cell Signaling TECHNOLOGY
%[H Cell Signaling TECHNOLOGY

Z[H Cell Signaling TECHNOLOGY
22 Abcam A ]

I A B A PR A A
% Bio-Rad
PRI R AR
FEZARFEERERAF

IEENEA. IMP AR, . HHERADFETE
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2 SER AR
2.1 YL
(1) RIPA T{EW

BY RIPA 2% (strong) 19.6 mL+100x & [ EEIMHI7 200uLl+100x B EEEEH1 5
200uL, VERIAIAE, BCsEBIEA.

(2) BCA ZEARETFMH

15 mL B0, %88 50:1 LB A:B 177, RIERAGHEROE, AR,
i R B8t

(3) T Bz FEL P ¥

B —1% Tris-MOPS-SDS T A REIN KA, ZFE 1000 mL ZiEK, #EEK
B, IEENRS, SRKE.

(4) HER

FREX Tris B K 3.03 g« HEBHK 144 g BIAE, A 10%SDS W 1 ml ,
To/K B BE 200 mL, ZIE/KERZE 1000 mL.

(5)FE I’
FREL S g BiASS%s, NN TBST :EZAZE 100 mL, E-20°CHE7E.

(6) TBST £Zm

FRERG Ib4K 8.8 g T4, A 10 mL # 1 M Tris-HCI (pH 7.5), 0.5 mL Tween 20
B, BISKEAEZE 1000mL, HEEF.

(MTUERIBCH
ER A BHREL G RS ARATRE, EEE-20CHEF.

GAPDH % % & Hi & 1: 5000
tEH % 1gG (H+L) 1: 5000
P-AMPKa % % P& HL 1A 1: 1000
AMPKa % % T & 14 1: 1000

P-ACC /% wEH 1K 1: 1000
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ACC R Z Tl 1: 1000

AAC1 Btk 1: 1000

ATGL $ifk 1: 1000
®) R E

WERA ECL T/EM B A B BRI AR, 111 SERIESEE, BILEF.
2.2 BAFHBHRE

M-80 CHIVKFE T EUH £ 4R/ AT, BAK Bk, BRaEMRE 0.1 g AL
ANECZFH) | mLRIPA R, FABTIGALRBIRE, MEE TOXRN LKEBAK,
VKK R 30 min. REITHE OV, B FEHET-20°C. FEKHELHLE
EWERN4°C, BHHEFFAN 12000 rpm, B0 15 mine B0, /NCIREL 400 uL 35
B LERTHELES, BMAELAEA, A 400 4L § 2xprotein sample buffer. ¥TFF
HRERS, BEEA 100 °C. BEOLERANEBHBF, & 10 min, FERATH,
FREAHDERRANEZR, BERSETIKEAHRE.

23 HATENAE

HATTHRT IR FiEBC B I BCA T/EW, BL 0.5 mg/mL /) BSA 8%, ZMEKHEE,
fEHLRES B 0.5 mg/mL. 025 mg/mL. 0.125 mg/mL. 0.0625 mg/mL, 0.03125
mg/mL. 0 mg/mL. [ 96 FLEGFRIR A0 TAEWR 200 pL/FL, BB 25 ul Hekk
FHIRRE S, FRGBIEZE AR, BT E SRS, B 25 uL AR D
A 200 uL TAEHH, MR ER =K ARG E 96 FLIURAIRRTIEREZ 37 °C
HMEIRAE R E 30 min. BEERNERIR, WEBKKR 552 nm, WEBLRALEE.

2.4 SDS-PAGE Hi3k

B 4 %-12 %RIBREE TR, 4T MR FE4R T TR R R M BRI 4%, TSR
FRIERAF BN BIKAE T, IO\ Bk E R Bl Pk i k. BlJE /NGRS
TR T, FREEXBBALLEELESESE. REEAREEMNE RIFE
BEALHEFEEIMERPHEFE 0w WEH. A204L BB LR, ERNRE
MANNFZAT Marker3 uL. FTFHKIL, REBE 100V, SAESHEREREE
FRTEERN 120V, SERKEHGHEITHREEEEFEBRK, XABE, #
R,

2.5 ¥R
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MRYE BB KN BT PVDF B, FREEELL 15 S, B— Tt BARIER,
¥ PVDF JRBNFE R s, B4 FRIBAR. 2 skilgdn, WMAREEBF . BUEER
F, IHEHBRAHAT. OOH ENINFEREETER. R—kKRENEKESR
PHERT E, BEMAKER EEAERNRE, THELERERNHRSE
ROERERUR . K TR BIRTT, EREMIR TS, YIRS IRYE Marker 15
TAEAFENMETRE, DORITABER, ERBERTTFRSBREELTHETE
L, fRIE Marker £AM, FRESHGESE, RS0/ PVDF FH TR L,
{RIE PVDF RIS H HFE S, BRERLLBMMKIIERAEE L—KE%Hm. X
FE, &L, HRENR, BXLRGF, BAFERES, RSB —&KE,
KR IR MBI, BEBREBAMAKRRKES, FEEIR, 300 mA fE,
N FEEAR SSmin, KOG FEEBHESh.

2.6 RN

HEERIG, 5% Marker B HRITEE, BEBRATGRERES, Mk
ik, EETHA 2L FFAPFRRLERRES. HALRE, BRTETFH—
PUNEAANAFER, FNERGRE & LFiaid. BBRESRAELGRENEKR
E, BREBEAN 4°CIKHE, TIHBE. #X, KEEFENKEEH. Hitks iR
U, P TBST iEVERE, 15 204hx3 IRGF % TBST. TR TH - HAEKFRKES
§E 1.5h, B ZH, TBST A, 15 minx3 K.

2.7 HFERE. BR. R

BREERE#HTHERCRE, RIFERZ D, BEHl—E 20 ECL TER. ¥
B AUTIT, TR EI-30°CT AT BEAT TiF. #RE TR L, BAEH L, KRR
WHSWMER L, ANBRERS, FAOtREEBEER L. BAMER, %#F
Rt BRREE, a3t B, Rl fRERA.

2.8 SRR BB AT

F Image J k1%, TR HRERM, HEMAENBREHET .

2.9 gt i

WHRBPYKEBEERRTRIFIIME (mean) TH5R#ERZE(SD), GraphPad Prism
8.0.1 AT HitHr, BREFEST, Tukey's %, SMSAMSKITHEER,
S0 [A) 2 T 3% 2.6 BTk 7 RARIE
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3 &R

EEZART, BRERELEABBAMPK)E R AREE FEHEPEEEE
YER . AMPK a5 40D P BRPE e A% F RR 7K F 45 1L, AMP AT fil X AMPK HAE &4
Wih, 25 Thrl72 AL ROBERR AL 305 BRI, BEBRIL/S 1) AMPK {RiERE. fl5
RSN PHERIELP. IMP /B8 AMP RIS R, WIS AMPK FERRE &14,
{23 AMPK HIBERALEY . /MR AFAES Western Blot Z5E R 10 fiR, K. . &
F & IMP 4525 C57 IE# /NRAITAEN AMPK HIBEER LK FHEFEHIN, X5 IMP 4
24 db/db /MR R B, R IMP B/ RAFAEN AMPK 15 585

RE B H i = BE A T BR (ATGL) (641 B P9 H- it = 8 B K A8, BETRCRR i BR BE ML 1A B
BRI, 5EHAMEL, EEPMREK. P SFELAMN ATGL REERE, £Y
IMP #4524 J5 /N AT RE 8 B 5 0 ft R A (R . IX S5 RAIZ BT IMP 4525 db/db /N,
MERTE, IMP G2 ERET IEE /IR ATGL Rk, WX db/db /N E ATGL
T, XAERT IMP A IEE /NRKRIERFESZ db/db /)R ATFHE P 7 E NAFLD
fIRE, IMP {2t 7T EE/NRIFAEE M =B/, FEmRERFREN™ERRER
B, LB a RUFBACC)R AL & IR BRISY N ZBEFHEE a CBIRW 5
F, FEAEVGRERBEPRESEZEAW. EMIZSIWHKIT ACC HIFFH
WA, —FhR ACCl (ACCo, 265kDa), L THMFE B, L RIATETAER AT 4HE
P, H—FE ACC2 (ACCB, 275 kDa) B FE&FEH, ZRIAELIEFE UL,
S5IEHAME, IMPAZK. . BFEEHDR ACCl WEREELERE, IMP4
AEFIEE ACC2 KA ACC BEERT, KW IMP AR T /NRFFAEA f5
HEREI & . UL EEEREH, IMP A2 (REEEE /N BT AE P B R i 2 A8 LK AR
FHERBIA R, FEARE RS AR &b F Uik 25

A IMP fmgkg me )] B

™ Normal £33 10 mg/(kg myd) 50 mg/tkg my-d) £ 100 myg/(kg my-d)
Normal 10 S 100 e

[rAVPK em—

pp—p——
P-ACC (192) M} L o '

Protein Expression Leve

ACC2 § é

ATGL o a— —" "
GAPDH S QIR Smaw® Sip®

Relative Protein Expression Level
Relative Protein Expression Level
o

) -
ACC ACCY  p-ACC(UI42)

P-AMPK/AMPK

B 10.WB £l 2 & H/NRAFAE N AMPK . ACC RIAB MBS B (L /KT K ATGL MREAET((4LF)%E
T 2.6 TR G ASRE )
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F=9 ETF TMT EARAFZERR IMP (R4 R &5 /R

NAFLD R4 HIHLH]
1 HRKkR S 5%

1.1 A7) B ok

sS4k, TEAB. HEg

RE. ZHEi7 FEEE DTT. BUYR ZBEH% IAM

HEAEEREK

AMiFEAER

REORE

Ziptip

i

&K

TMT10plex™ Isobaric Label Reagent Set
XBridge Peptide BEH Sum C18 thiZE
12 B E5RE

RIGOL L-3000 BB AR 0.1 R 4t
RIRR % %%

AT B ORI

L MERKB R

R IR IO B B0 AL

BEAR I

Ik RS

B E AR E A

A A

2 LW

% [H Sigma-Aldrich

% E Amresco

LR X EA

2 [E Thermo Scientific

EREEEZR

2 [# Millipore

% & J.T.Baker

H 4 Wako Pure Chemical Industries Ltd
£ [® Thermofisher

% [H waters

% [H Sigma-Aldrich

%HE SCILOGEX
EREFLERRERAA
EHEACHEITBRARAF
f8E Eppendorf

f#E DR200B

%E BIO-RAD
LB AR E R A ]
Lt E R A F

ZEF IMT EARASETE, EHEEENEBAES IMP BHELHIEE /MR
4. db/db BRIE 5 IMP 454 db/db /DA IEHMIRA S db/db ERIE/NRIFIEZE
RREEAR, SE8EMERERE IMP SR AR AR /DRI IER, F



& EHEZR R I MEZ G - E M8 3

# IMP 7£ NAFLD # R R BRI <@, HETUAMRHA, MEHdE
H-FRANENERER, FTHEHK NAFLD #5754 B ik RIT b EiR
FRI¥E 7E 7T BE -

2.1 AL

B HH A7 T-80°COKFE I\ I IE W X MR 4H . db/db #RHV4H . IMP 4424 db/db A
FIMP A2 IEESTIRA S = R/NRATIEA S, BAETK EARVE . fR% 5 HETRER 0.1 g
FFRELH AR BNTRA EP B, A 300 4L 8M REK, WKKIBHHEAE 1s, £2s, &
TF 120s, 4°C 14000 g B.0» 20 min, B EEH#HITEEEE, FH SDS-PAGE Hiki#
TR . IR 100 ug BEMALIREA 10 mM DTT ¥, 30°C K# 1h, 2
EIREEER, IMALKKRER 40mM K IAM, FEHE 45 min. FH 25 mM KBRS
B 4 5. &I 50:1 HBIMAEFAFEEEE, 37°C K. HRINA 50
uLO.1% M) FA #HT2 1. B 100 uL100% ACN &%k C18 &£, 1200 rpm B0 3 min,
2. J5 F 100 u1.0.1% FA #E¥— ¥R, 1200 rpm B0 3 min. B4 EP &, MAREH, 1200
rpm 2.0 3 min. F 100 uL 0.1% FA #E¥EAET, 1200 rpm &0 3 min. HY 100 uL PH
10 BIKIEE—IR. E# EP &, F 70% ACN ¥ERt . BUSLi, % . BURE#EAT TMT
FRid, PRICEREE R TMT &7 KU B#HT. fFdENERSERERS,
f§F Sep-Pak C18 Bk, EZ#T, FIM high PH RARIES B SR 0 BIRERE
Mo EZHT, FF-80°C K4, #EE LHRN.

2.2 SR

JREEHIEF Orbitrp Fusion Lumos JRi%{X & Bk EASY-nLC 1200 ¥ IR
B R G AT RE
2.3 Bdg ot

FUEHEIEE Max Quant (V0.6.6) K #ITIER, RANSIEERREELR
Andromeda. & HKEIEER Uniprot F Mouse FIEARASEHIEE. FE
KESHWT: TEHERE TMT; AZEMiE Oxidation (M), Acetyl (Protein
N-term); [E 2181 Carbamidomethyl; BEVIIE Trypsin/P; —ZR RIS ILER A EENIIR
BEPREN20 ppm, EERRPRE N 4.5 ppm; ZHFRIEILEFZE R E N 20 ppm.
KRERUBEBMAKBIKT 1% FDR Rtr#E#T%k, WEREEA. SHREA.
RE-BIHRBENEARXE, RTHEEERAEREI .

2.4 EEHT
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(1) ZREAMRL
¥RINEREAMAEEME, PHEE—WGEH perseuse H—HI7—4k, HE
REER. FAMERKBARTET 3K, BEXA ttest ITERST. X3 P
NF0.05 B, BEREHRAEZNE (fold change, FC) 1.2 {ENZELHE, FC> 1.2
NEAERFEER, FC<1/12 (0.833) ATHZERKREAEA.
(2) GO 44
£ GO ¥iEE, BEFNZEBES5MEYIIR (Biological Process, BP) .
MALLE 5> (Cellular Component, CC) , 4+FIhEE (Molecular Function, MF) =477
AT 2IER . AEHHF R Inter ProScan BA4SH /M RIFIFER P L BRI ZE
RRVEFOHAT T REBRMR 7,
(3) KEGG 4+#7
KEGG (Kyoto Encyclopedia of Genes and Genomes) RIS H#HEFR EEHAHT
Medh. BEEIRFRPHNEEEa 5EREQNIE LA E KEGG M, f# A
KEGG #HZ&RF TR KAAS ERERREED, FE@ET KEGG mapper {414 2
RREBAZSRIXMAERST, B3 FEERN map &R,

(4) HEERDH
DAL PHIAINERREBEORITHENE, FRXEEREIMNHELR
AU KA TRITHRERE. 4 ¥ STRING 7ELR 3K 14 (https:/string-db.org/Version:
11.0) , 2HEEIMESRMAELRRNEFERE R BrEANEEXAY
B

3 &R
3.1 £ FBA RIS

AR T T 7 AT 318 B 369462 N 4L (Total spectra) , EFIBELE,
A 18 137399 A i F ¥ (Matched spectrum), 54163 M4 52 2| HI AL ER 2 8 (Peptide),
B, $FBWEAREH (dentified protein) 95889 4, ITFHER. ¥EE
ERMEAERRN T ERBRESEANSRPUREARARSHEEHER, M
EARLEMKBRE S A, EARLEN PSM BB . $EFEARNS>TES
fi. $EFEAHKRBEEEN I ARXONHEROERFTEE. RMKBRNE
AREEHENEOREEWEREE. NGRWTEY, FHE/MEAICRMKERK
A, BAKBHNEARLERERSE. T PSMEEHTLUATFRIETHENEE,
ROHERERTAREEAREFEKFNEQRNBEES>F. EEARNS TES
i, REZEALEINEANT FRENSAERL KBIEQF FERNESRE
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0~200KDa VL. EEFEHAEMKEESEREREESEORKELECHER, Bk
R, BANTHERAORNENEANSERETEARFRBESERT, &
MEERTTEE

2. BARERERAT

Matched . Identified
name Total spectra peptide .
spectrum protein
Total 369462 137399 54163 5889

A Distribution of identified peptide numbers for prote B Distribution of PSM number matched to proteins

o a
Q il
< | I:
@ o | e o |4
s 911 s &7
= ; a 7
k] p | 5 g
5 | B8 <~ ||
£ a | £ |
5 841 35 |
2 = HW-, Z o ‘
lift il [ T
| I fr ot e = 1 Flim oot
1 4 7 10 14 18 22 26 33 37 43 1 5 9 13 18 23 28 33 338 43 49 54 &
Mumber of identified peptlides Number of PSMs malched to protein
C MW distribution for identified proteins D Coverage distribution for identified proteins
g g - ¢
2] i B
2 @ |
5 g s
] | ]
8 4 1 £
£ 2 | - £
z ° | I { 1 =2
- i i }7] """" .
T T 1
0 50 100 150 200
Mol weight {kDa} Coverage (%)

B 11.A S A VSR K BB H 480 BB S P B VLA PSM 8 H 43 A it BCo A T+
A g ;DA e T A MK B s s R i g it .

3.2.1 EE¥XRALE IMP KA ERENRAZRE AL

R R IBESH ttest MBI HMAMEREEEp H, ALRP, BEEER
RILBARNEARMERN: p<0.05 B FC<0.83 BLFC>1.20. E#HMWEBALE IMP 4
AEFENBHERLEER 27N ZRER, P EREA4A, TREA23IA, X
2 AR/ NRATIEE R EASIT.

SEHMBAMIL, IMPAHERNRALENNEREAEE LiIF, SHE
A% (HEPC) . HAEHEMES 1Al (STIALD) . HEEEEHMAEE (ABHD2) .
MR BEHES S (ELOVS) « IMP 4255 TR 23 NMEA D KL R FME
B FBREE, IAMERS C8 8% (CO8A) « AMERLZ 5 (CO5) | AMERLST 9(C9)-
*MERF F(CFAH). #MERLT C4(CO4B)% .
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X IIEFENEAL IMP R ERNBRAZERBEES T

Accession Symbol Description Ratio p-Value
Q9EQ21  HEPC Hepcidin 12 0.0257
P52840 STIAI Sulfotransferase 1A1 1.26 0.0331
Q9QXM0 ABHD2 Monoacylglycerol lipase ABHD2 1.3 0.0353
Q8BHI7  ELOVS Elongation of very long chain fatty acids protein 5 1.24 0.0436
Q8K182  CO8A Complement component C8 alpha chain 0.79 0.0024
A6X935 ITIH4 Inter alpha-trypsin inhibitor, heavy chain 4 0.78 0.0049
P06684 COs5 Complement C5 0.81 0.0069
P06909 CFAH Complement factor H 0.82 0.0081
P06683 C9 Complement component C9 0.78 0.0091
Q61646 HPT Haptoglobin 0.6 0.0114
Q9ET22  DPP2 Dipeptidyl peptidase 2 0.81 0.0129
Q8KS558  TRMLI Trem-like transcript 1 protein 0.81 0.0143
Q8VCG4 COS8G Complement component C8 gamma chain 0.81 0.017
QI9DIM7 FKBII Peptidyl-prolyl cis-trans isomerase FKBP11 0.78 0.023
P58044 IDI1 Isopentenyl-diphosphate Delta-isomerase 1 0.81 0.0264
P01029 C0O4B Complement C4-B 0.81 0.032
P53798 FDFT Squalene synthase 0.72 0.032
Q61704 ITIH3 Inter-alpha-trypsin inhibitor heavy chain H3 0.81 0.0341
035988 SDC4 Syndecan-4 0.77 0.0346
Q91X72 HEMO Hemopexin 0.7 0.0356
P33146 CADI5 Cadherin-15 0.78 0.0372
Q8R2E9 EROIB ERO1-like protein beta 0.79 0.0391
Q9D9%4  GATM Glycine amidinotransferase, mitochondrial 0.81 0.0408
Q6P5D3  DHXS57 Putative ATP-dependent RNA helicase DHX57 0.79 0.0434
P01642 KV5A9 Ig kappa chain V-V region L7 (Fragment) 0.78 0.044
QI9R112 SQOR Sulfide:quinone oxidoreductase, mitochondrial 0.8 0.0465
P63168 DYLI Dynein light chain 1, cytoplasmic 0.82 0.0485

322 EEMNRAE IMP AL EEXMNRA GO 44

XF IMP 4525 C57 4440 C57 EH AR ERHBHIT GO (B BEHE ST, WAFE
EVERI R B RIER BB TR, HAPRER GO %% B, BAFRAZZBIMESH
EZREAYE, EEINXEOE 12 Ffiir. RHKZEREAOEERMIEDFEL
FERENL WU IAERA . ARSI . R4y G aEIESY. o
TIOR3 S T BRI TES) . 4TI
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The Most Enriched GO Terms

localization A

interspecies interaction between organisms 1
GO_Categories

immune system process 1
biclogical process

other organism part A
cellular component

GO term

molecular function regulator 1 molecular function

molecular transducer activity 1

0 2 4 6

Number of IDs

E12. IMP A4 IEEH/NRIHEERE GO 47

323 EEXNBAS IMP SAEHEXMIBH KEGG 4347

Xt IEHE XA SIMPA 245 IEF X AR Z R E Q#ITKEGGEM E &4, &
EERIMBRE R WEBHOR, PN —MKEGGHKH, BAKRERE
KR, FOEREENEERPENANE, wALEAIFR. SEKNRRL
BEETERIAVEANM. ZAZREAREEEINEREAIRKER. RFANKD
PR MURSRA. SROHERERE. %, IMERATMRDAKRE,
ALK T (CAMs)F . 5GOE LRI W% H KL, RIEFSH TSRS
EXCEIP

KEGG pathway enrichment

Complement and coagulation cascades .
Number of IDs
2 | . 2
Systemic lupus erythematosus- ® s
® ¢
Prion diseases- A . 5
@

Staphylococcus aureus infection
-log1l0(Pvalue)

¢ ;E‘!a 6

KEGG pathway

=
Amoebiasis-

Pertussis ‘

Now B

Cell adhesion molecules (CAMs)

J‘ \
0.10 0.15 0.20
Ratio

A 13.IMP 4425 IE ¥ X EB AT AE 2 5 8] 3 KEGG 71T

40



o B B 2 A B &b BRI BR 2E B A - 8 3C

3.3.1 IMP 24 db/db AR db/db A HERE QST

5 Eid ik AR, B p<0.05 , FC<0.83 B FC>1.20 kB EZERFIAE
H. IMP db/db 4525405 db/db #FRVAMLL, B 175 MNEZEREA, HP LAEA
654, THEHR 110 1. &4 =B P EMNPNEIREGF, 51T ZEZRERE LRAT
WHZ+AMES. B, B2 LENEOH B L /LW R IR B BRI b
B§ (Phosphol) , IR EBIFILAEAEE 1 (Capl) , tata EL-S B AMARETF 4 (Taf4)
%, BETHAEAEBESEWERRBIA (Camlg) , ZHRRIEMGIEEH 5 (reeps),
MAREREEA 1 (Wdtc)%.

* 4. IMP db/db 52540 db/db R E R E A LT 04

Accession Symbol Description FC p-Value
Phosphoethanolamine/phosphocholine

Q8R2H9 Phosphol 1.42 0.001
phosphatase

Q99J10 Ctul Cytoplasmic tRNA 2-thiolation protein 1 1.22 0.0018

P51881 Sle25a5 ADP/ATP translocase 2 1.48 0.0027

P40124 Capl Adenylyl cyclase-associated protein 1 1.31 0.004

Q9D3D9 Atp5fld  ATP synthase subunit delta, mitochondrial ~ 1.38 0.0054

AOAOR4J187 Xrcc6 ATP-dependent DNA helicase 2 subunit 1 1.35 0.0058
3 beta-hyd teroid dehydrogenase /

P26150 Hsd3b3 ATy aroxysTerold Conyrrogenase 156 0.0063

Delta 5-->4-isomerase type 3
UDP-N-acetylhexosamine

QTWS6 Uaptll pyrophosphorylase-like protein 1 143 0.0064
P61079 Ube2d3 Ubiquitin-conjugating enzyme E2 D3 3.11 0.0066
Q8R4NO Clybl Citramalyl-CoA lyase, mitochondrial 1.41 0.0091
GSE8KS5 Ank3 Ankyrin-3 1.29 0.0096
Q8ROS59 Gale UDP-glucose 4-epimerase 1.23 0.0127
Q64261 Cdké Cyclin-dependent kinase 6 1.61 0.0129
P17426 Ap2al AP-2 complex subunit alpha-1 1.45 0.0132
Q8ROAD Gtf2f2 General transcription factor IIF subunit 2 1.31 0.0138
SPARC-related modular calcium-binding
E9QKW?2 Smocl ) 1.43 0.0151
protein 1

NADH dehydrogenase [ubiquinone]la
AOAOR3P9C8  Ndufa9 , \ , 2.08 0.0155
subcomplex subunit 9, mitochondrial

26S proteasome non-ATPase regulatory

QICXS56 Psmd8 . 1.34 0.0158
subunit 8

Q8C2Q8 AtpScl ATP synthase subunit gamma 1.42 0.0162
Aldehyde dehyd family 16

AOAIBOGSUO  Aldhleal o )cc cenycrogenase family 205 0018
member Al
Calcium signal-modulating cyclophilin

P49070 Camlg 0.34 0.0004

ligand
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Apoptosis-associated speck-like

AOAQUIRQ20 Pycard ) .. 0.77 0.0005
protein-containing a CARD (Fragment)
Q8C3J5 Dock2 Dedicator of cytokinesis protein 2 0.66 0.0005
AOAIDSRLV] Epb4l Band 4.1 (Fragment) 0.74 0.0008
Q64339 Isg15 Ubiquitin-like protein ISG15 0.64 0.0012
P28293 Ctsg Cathepsin G 0.79 0.0018
D3YU69 Txndcll  Thioredoxin domain-containing protein 11~ 0.76 0.0022
Q8K297 Colgaltl  Procollagen galactosyltransferase 1 0.79 0.0026
Q8Co07Z1 Fam234a  Protein FAM234A 0.71 0.0028
035963 Rab33b Ras-related protein Rab-33B 0.8 0.0034
P40240 Cd9 CD?9 antigen 0.75 0.0041
054890 Itgh3 Integrin beta-3 0.66 0.0047
P21550 Eno3 Beta-enolase 0.68 0.0047
Q3TRMS Hk3 Hexokinase-3 0.54 0.0049
D6RFBS8 Pold1 DNA polymerase 0.79 0.0064
Acyl-CoA-binding domain-containing
ZAYMR4 Acbd5 ) 0.81 0.0074
protein 5
P01800 N/A Ig heavy chain V-III region T957 0.55 0.0086
QIWV54 Asahl Acid ceramidase 0.68 0.0092
Q9D01I8 Mrto4 mRNA turnover protein 4 homolog 0.71 0.0094
Q9D903 Ebnalbp2 Probable rRNA-processing protein EBP2 0.82 0.0104

3.3.2 IMP db/db 4R 254 M db/db BEIA GO 4447

X} IMP db/db 25254070 db/db BELH I ZR B R#IT GO (kB EESHT, KM
ZAZRBANEYFIRMEMEEY RERER. FRERANERRTY. &k

TN, AREMS 7. STEZRAMENHEREN ., B4 MR K IE R
W, BZdRSNE . BEEREMHRHZAGHERRTYT. 25ATERNEKE
BR R BRBEIS ME RO E AR . BN E AT I RENME . TIME (FN)-y 8.
FEERKBIER.

EREOERYRIMNARA ST BEEE R EETEY. NLRP1 558/
. AIM2 RIEENMEREY). BEZESY. NLRP3 RENMEEY. SBEHREA
B&th. FH/NE. BRETFRE ATP ABES. ARME. XEHEARM.

EEBINSFIRERE ICAM-3 ZES). MBI F(ICAM) -3 |
BKBEYE 71, CARD &KX, BH3 &&XE. OHAMRNE-6 ZHIES). EHER
RAKBEES SATESEE. ERBEAZKEENESES. BEREES. &
Ftr%E. HBIREEFRASE S, MRS e . DNA BIEEKNES). dREHES
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6. KEEEEYE. MBS T4 S . HBRE AT,

MEEABIN GO kB HATLAE H, IMP 4575 db/db /NREIE Y /NS R R0

RBL G fRBE 8 I s AL

'!'riMost Enricpgd GO Terms

GO term

Number of IDs

Kl 14. IMP db/db 254 /N BT IEZ R & GO A4

3.3.3 IMP db/db 25480 db/db BEIH KEGG 247

GO_Categories

biological process

%t IMP db/db 45 #5HR db/db HERY LI 2 7 S E(T KEGG Mk & g 1
W 1S Bk, 3 R AR B IR B B BRI S ORGSR EE | R, KK
. K. M. EB REEER . N BIUSRIHERR YL . LI, HORLRED
SO RIEE ORSEPER O . Ui DNA GRG0 . P53 5 ik, -l
Wik KRG , MR CBART. B AR/l . AR YERI AN 0T )
SAE I/ AL ARG R, YRR, iUk, B PESCTY Rl . X @R
WER R W] IMP 4525 db/db /NG 3L T S (M e REESZRURZIN,  bh 520 1 R4 B 1) AR

43



o B R 2 B B b A W AR 2 B il 2 638 3T

B¢, —LOREEEAEMTE, S5EERIKME M. B 16 NiZEEREAALEE
MALIEREH KEGG B A, 46RAREREE LRER, KOAREREZTAX
H, IMP 5% db/db /NRAREE T HAANEWBERALIERE, SRS RMAT.

KEGG pathway enrichment
Renin-angiotensin system-
Malaria
Legionellosis - ‘
MicroRNAs in cancer

Epstein-Barr virus infection -

Number of IDs
Amyotrophic lateral sclerosis (ALS)- . 3
Non-small cell lung cancer- LA
® 5
Cytosolic DNA-sensing pathway o
>
g Pertussis - . 9
iz ) . Q-
= p53 signaling pathway
a Q-
(0] Melanoma -
(O]
ux-' Herpes simplex virus 1 infection - -log10(Pvalue)
Measles -
‘ 20
Human papillomavirus infection { 18

Pancreatic cancer- 186
14
Influenza A+
Chronic myeloid leukemia |
Lysosome
Necroptosis -

Hematopoietic cell lineage 1

0.10 0.15 0.20 0.25 T 030
Ratio

Kl 15. IMP db/db 45 258 /N BT IE 22 72485 A KEGG 730 #7
34.1db/db BRHA S EENBHEREBS T

5 ERFEMRE, #%E p<0.05 , FC<<0.83 B FC>1.20 ik BE xR EIAE
H. db/db BRIAE C57 ¥WIRHMEL, HF 408 NMEEEREA, Hd EAEA 260
A, TREB 148/~ RS KB P EMNDRIKKIRTF, FIHTERRE LRATR
Mo+ EH. K, 5C57 ERAME dbvdb MRABE FREANEAH B
BERREEMIREA 1 (Bepdl) , BAHRPB3 (tgh3)%F, dbdb HH B % FEMEASR
Jagunal [F¥E#) 1 (Jagnl) %%,

£ 5.db/db BRI C57 IEHHER B ALK T

Accession Symbol Description FC p-Value
Q9D1H7 Get4 Golgi to ER traffic protein 4 homolog 1.95 0.0001
Q6PAIJI Ber Breakpoint cluster region protein 3.54 0.0001
Q3U5Q7 Cmpk2 UMP-CMP kinase 2, mitochondrial 1.9 0.0002
Q3TGW2 Eepd1 phosphatase family domain-containing protein 1 2.37 0.0003
054890 Itgb3 Integrin beta-3 232 0.0003
G5E898 Ppl Periplakin 1.55 0.0003
Q8R3VS5 Sh3glb2 Endophilin-B2 3.15 0.0003
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E9Q7AS
AOA1W2P7K6
Q9CZX9

POC7LO
Q99LM2

Q8VCU2

Q80UJ7

D3Z479
AOA075BS5T2
Q6ZWZ2
QIJKK 1

QOYROE2

H3BJB4
Q5XKN4
P28666

E9QAF4

AOAO0G2JE97
Q9D162
AOA0G2JDT9
Q8C714
AOAILISSF2
Q3U3K9
P33267
Q03147

Q9D1P4

Q8R2E9
Q8BGCO
E9Q264
Q9CRO9
Q5F2E8

Q8R3R8

Q61503
Q9CPY7

Trabd
Rab3ip
Emc4

Wipf3
CdkSrap3

Gpldl

Rab3gapl

Snx15
Ighv6-3
Ube2r2
Stx6

Plod1

Rnfl141
Jagnl
Mug2

Phidb3

Ttcl4
Ccdcl67
Lrrc?
Apol9b
Adpgk
Aupl
Cyp2f2
Cdk7

Chordcl

Erolb
Htatsf1
Myhl$5
Ufcl
Taok|1

Gabarapl|

Nt5e
Lap3

TraB domain-containing protein (Fragment)
Rab-3 A-interacting protein

ER membrane protein complex subunit 4
WAS/W ASL-interacting protein family member
3

CDKS regulatory subunit-associated protein 3
Glycosyl-phosphatidylinositol-specific
phospholipase D

Rab3 GTPase-activating protein catalytic
subunit

Sorting nexin-15

Immunoglobulin heavy variable 6-3 (Fragment)
Ubiquitin-conjugating enzyme E2 R2
Syntaxin-6

Procollagen-lysine,2-oxoglutarate
5-dioxygenase 1

RING finger protein 141

Protein jagunal homolog 1

Murinoglobulin-2

Pleckstrin homology-like domain, family B,
member 3

Tetratricopeptide repeat protein 14
Coiled-coil domain-containing protein 167
Leucine-rich repeat-containing protein 7
Apolipoprotein L 9b

ADP-dependent glucokinase

Ancient ubiquitous proteinl

Cytochrome P450 2F2

Cyclin-dependent kinase 7

Cysteine and histidine-rich domain-containing
protein |

ERO1-like protein beta

HIV Tat-specific factor 1 homolog

Myosin, heavy chain 15

Ubiquitin-fold modifier-conjugating enzyme 1
Serine/threonine-protein kinase TAOI
Gamma-aminobutyric acid receptor-associated
protein-like 1

5'-nucleotidase

Cytosol aminopeptidase

4.02
4.65
4.78

2.74

1.65

1.83

2.73

2.27
1.83
2.11
2.06

2.07

2.69
0.75
0.36

0.22

0.59
0.44
0.62
0.53
0.63
0.71
0.39
0.64

0.62

0.69
0.39
0.2

0.24
0.61

0.57

0.54
0.76

0.0004
0.0004
0.0004

0.0004

0.0005

0.0005

0.0007

0.0007
0.0009
0.0009
0.0009

0.001

0.0011
0.0003
0.0003

0.0004

0.0006
0.0007
0.0008
0.0018
0.002

0.0021
0.0023
0.0025

0.0025

0.0029
0.003

0.0033
0.0034
0.0036

0.0036

0.0038
0.0038
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3.4.2 db/db BB A M IEH XA GO 417

Xt db/db BBV AN C57 IEHAER EAMITIIRER, GO EELRWE 16
> HFEAY LSRR KA FRTUR S B4RER . 53R BT R RRET.
PEE A AR T Hh = Be oA FR B SRR 55 S 0 e S I FE AR AR AR I
HREMETY. ZREAESSE5MNARA>BRERIIE S . SRIEEA KR
B AR, BEREAW. REREAEEYE. ERBINS TIREEN
MAMEREEMIBSY . BERE S oKL EMBEEEN . AMBELEEE. O
VEBER . IR REE . KBERENE . BHIEBUIRRA & SBLHMe A EHENS. 1]
N ERERZARERG, RN RERMNEE, FIBARBEE, FEaRANE
SRR, MMM BT RROE.

The Most Enriched GO Terms

GO_Categories

biological process

cellular component

GO term

molecular function

Number of IDs

B 16.db/db BEIE/NBRAFEZREA GO 44T
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3.4.3 db/db BRIA M IEH AR A KEGG 447

X db/db BERY LRI IR H W R 4H 2 ¢ 8E 347 KEGG BB EEMTE RE 17
P, RIOLXL 2 R A E B S MMM -2 A A AR L AMA At o 25 i i@
B BEPRPERE . BRI A R YLE R (BORE . ABFLERERR. ke
W) BARGARN FRMMREE. OHRENETER. MBS, FEDE.
PI3K/AKT 5@ ¥ . HERHESEPE F-lo. MMEESER, NMRENES
JoR T A R AT 5006 B A O o

KEGG pathway enrichment
ECM-receptor interaction &
Complement and coagulation cascades
Amoebiasis
Focal adhesion
PI3K-Akt signaling pathway

Natural killer cell mediated cytotoxicity
| Number of IDs

Prion diseases e 4
HIF-1 signaling pathway ® ¢
? Prot 1 ti d ab t
rotein digestion and absorption
3 . 16
=
S Platelet activation
Q
10 Human papillomavirus infection -log10(Pvalue)
[G) | ! 3
uxl Maturity onset diabetes of the young 2o
Leukocyte transendothelial migration 25
20
Type Il diabetes mellitus 15

Relaxin signaling pathway

Inositol phosphate metabolism
Sphingolipid signaling pathway -

Aldosterone-regulated sodium reabsorption
Glycosylphosphatidylinositol (GPl)-anchor biosynthesis

Small cell lung cancer

02 03 04 05
Ratio

B 17.db/db 58 270N BRUTFIDE 25 5 485 11 KEGG 43 #r
ISEEEREEMT

o &2 2 e B A AT BB T, A R 18 FroR. H, a RoRIEHE X
YLy IMP 4 IEFHNBAEREA, b ZoREH WAL db/db HREERERS,
¢ X db/db BINA S IMP 452 db/db HE R . TERHZERBEANMH, R
TR EREA CO KIRIXM a. by ¢ =4I 5 % N, 1E'&%a'xfﬂﬁfﬂ, IMP #4524
EHKHRAL, db/db BER4L, IMP 2525 db/db 4LIY41/INBR T, ATE NAFLD M A EIF,
1MUJH:LB, CY M 1R IAHEAT FFE. AW CO B 11 NAFLD (13 i v o 4 3
i1, nIfeAE NAFLD [0 A3t e i (1) 38 41 BT 0 0l
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25 J 169

B 18 441 2 R A h AL
3.6 EFXTRAN IMP A EEN BHERBFAEEST

XFIEH 3T RRALFN IMP 25 IEHE X AR 27 NERE LT B, G
fERERT 150 M EAEX REH T WMES-FHE B, WE 19. *MEH S C9, C8, C4 ML
BHEENFOAME, RE IMP AZAIEE /NG R ERET L sME RGN R
FFAE NAFLD BIRRE, X587 GO f1 KEGG M thd R 3

—_Hamp
P
£ Gatm
ZEEN
. ) b
po— —_ Sard! N
[ /\"‘ T
Hpx
= |
Lo
\ 2 2 4 T"‘
Cab
/ cy m
—{ ltihd « B Cdh1s
£ ety A
i : ar #
N o Sdca
Hc
C8a p
f\"m S 5 \_ . Fdftl
BN - N’
s e’
Fkbp1l £orad
= £ @
-

B 19. EH XA IMP S IER N RAZRREA LS
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Wit

AELHGERER, EMERERT HepG2 e, IMP B 7R B8 1 PRSI
P, T AMPK #I71)5, IMP (PEREE 1 T F%, E T IMP 2B %" AMPK
i PR IOE R I RPN R IE AR SN E G TE M . 7E Western Blot 452+, FATMERIE
IMP 52 IEH/NRBATAE, B85 IMP 2557 BN, H AMPK EHHIBERL
IKPRE 2 H58, SHIEATE db/db /NRAFEE R RILA SR —50, R IMP &N
BUE AMPK @ BG, SRS RREHEFE. RIEAAIM AR EILIEER ACC2 &
BRI T 5, R AMPK B BUE B IEWATFBE AN ) RE I ER EAE R . 3416
WARITRENFE BRI NE, ERKEN LB A TEAERIER . AR
BIEHEA TCA TR AN EMERE. 68 —F/ NRMBMFES I ZEHEE A S
IMP A4FIEMIE XM SIS, RHE IMP EIEFR /DMRIEANTEL AMPK 558
BRBOE T U RR I BRBEAL1F ZBLAHEE A BUIUUR, FFAEFIF Z BE4mEE A AYUET T
A TG, TC, NMSBUERE/MRIFEARERKER. B IMP R 25 E /DR
ATGL RIEE, ATGL TR AN TG MK, AR KSR E1R, Z2#E NAFLD
FIEEIR .

IMP 8K 7] LIS B RGP, FEE IMP BAFIEE R, YUEER
PR MIRT, XTTRERMEE IMP AAFE K, EH/MRIFERRERTENE
HZ—. YEEPRBEZRAEAEE db/db PR EREN, BEARERERE
M db/db MNRELL . EEBEARASXER, RINVRW db/db /NRF RS E3

(Integrina3) « ¥MEAEA a4 (Collagen 04) - $5%EEH (Laminin)  MERMEL
FIREF (von willebrand factor) %5 540 g #h 3 5 (Extracellular matrix, &% ECM)
ERAHAXNEAREREFE, dbdb NRPFAENTEBEIE, db/db NREHT
BRSEEREKTARIERN, MREREHRAERE, @ARAHSENBRIEAMD
RERREYIK AR, SimSBAFERAM (HSC) WEE, &L HSC it
L HIFMRSMER (ECM), XEAfsbE R SRR HMEEOEMAIEE, i
A EWRREMBR. 7 ECM KE& 8K db/db /NRA, ik IMP B8R4 R,
#1877 iR B NASH # /& A NAFLD-LC.

gE, RATLABHE L, IMP (R ZBHEE A ARSE TG & RMNEIHITH
TERFREM 51 R B —E$T 72 NAFLD KRHERE . BT IMP ®EIRE db/db /NRAF
JE ATGL Ris 8, RS BIEITEHRE M. A1 8 o REN=En
REATER N RE S IR AR AT R PR R RL SR IN, ZBiwEE A #H T &/ TC, &
FERE 53 i NN (R RE I Y 4k, 77 A A T P B A PR N R A B 77 %7 — 3 AR A R
BE L — ZBE4HES A TTIR—TG M -NAFLD &4k, FRERT TC M SH IMP {2
BT A TG & BRAMTTIR BB MEREER . oM N R ATEE DNA 238, 51 R X FFAE R« %
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BITH”, M2 db/db /NE ECM &GS RRIEER, DRIFA 440 5K, £ LT EHE
FHFEA T RAER dbvdb DBIFFEN . 52 KEZ IMP 8818 = 1E% /) R
ATGL FRIX &, Bhifk i g 7 43, 7= IO R 17 B8 mT LA 45 003 4 R BT BR B R L
TC /5§ 578 M s DT ER R SUE T4 PRI,  AFRE N B R BLE /180D, I NAFLD
MR T

ELEARERER, BRI IMP £ ERIER /MR EZE NAFLD 1 & F#
THt— 0. SIEEE/MRAL, IMP A IEE/DRIERILEKIAE (HEPC) MR
EEZELH. HARRLTEBFETAEALRENNZHEN AR —FhMREDRK,
BUIEEFERF MR, EEWALKIN, KRARRHEAWHEZEANN, 2
HAF4RE=4E, DA M ik ffr . ST 4ER 8k A g e, AF4ER )
RRRRERES LA, NMSRMBELREKEARE. BEARYE, SRS S5FA
MEA RBP4, 18 NASH RFEHSBIFRESE ZxTE”. HIARHE, [
BHREAKTS NASH WFEZEFEMRME. EFEL. WREFEL. B
B & RIE AR NAFLD & — R I LA T M SRR R EL. Senates E
S S R DS IEF ST IR A B, NAFLD A 4808 2K F 8.3 L4, {2 F NAFLD
FELIRRFELN R B AR AHLE] MR E . Ravasi AR NAFLD HP AR
iR 5 RIERREM R IR AR R R, Lu A LIRS E R EMERARNER
IATFE—BHMEEER, WELTE NAFLD HI#RB R REEE/ERAW. BRiFE TR
I 52 AE B A U AL K R MR #E NAFLD RIBEfE . S5& AR R I IMP 45257
BEF/PREENRFRFSRBARREEEE EAMNER, BRATHEN IMP @itk
PRV R B R OA TH R T S 0 A A P B B AR RGE L AR, K F-#1 NAFLD.

HARA%ETEEIN S AN ERBOIMEED CI RIFEGIEERMNBRE. &
EESTRA, IMP AHIEEXIRA, db/db BAEIME, IMP %424 db/db HIUH/NF 1,
FFHE NAFLD W\TEEH, KIKNE, C9 HHRRIEMEH T/, #72R C9 & NAFLD
RAEKEBMPIREDF. CIRIMEREN —FHAER, IMERGR—NERN
MiERAMLE, £AER RGNS RZE P REEEERE. MMRETE
B =MAENERZRES: 2Rk, BREBRMEEERR, WMEOZHEE
HRERGHEEY (MAC) FMMTREEIRRE, REBIRMBERFRBE IR,
M B B R AR R P18 E AR ME R, CO B—Fp K/ 61 kDa BIMEERE, E
N MAC ABEMBARS, BEIRMEN LRUTFEAR, SFILEAL, £
NMCIELEHITREBRILREER . BRBEZWHTAERYH, IMERAENLRRN
FEREFRIEER, WWHERGERE, [CHMNRSERS, BES, HFEHE
FAMERF 2, BRI ERMERARERE COVID-19649, 1EiME RS —
MRS, COBEAFBFEHAENEM. WREAKNHARE, MFK C9 K
- K RE M T R IRTRTE I RIFAR B9, C9 F E7E NAFLD USR5 & 4
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1. Sonu Subudhi £ A KILE A IER FFAFHAMEL, NAFLD HAFFIEA R C9 RILT
B, [RIE fEFAE ARG FE R ILE e, X S5BATENREN KIEE NAFLD
Ik CO RIA T ERIZ R —2. 1M Sander S Rensen 22 A K H, EfEHMEE, K
Z ¥ NAFLD B M HIFMEBIE, H NASH BB E#E NAFLD BEEE
R EM N E B EE S (MAC) % COUARE, S5,RATKRINCO BHTE
NAFLD # B P RIEBEEMSE R KR. C9 EH S NAFLD KA BXREENLH B AT
MAER, EEBRANFEER, FERNNAFLD KRR FBPHEEL S,
GEEMERFESNER, EEFAPRERTELR GO 1 KEGG A HNTK
P, IMPAZIERE/NRE EERT R SRR, (R ATAE40M N K RIERRN, %
. NAFLD, IMP 452 db/db /NRH, MY —LeRIE/NMEBEEED], ARATESE
BARER S SRt EEE . KW IMP 4425 db/db /NRJG, TIOURHET AFAEA
RIRE R L, BT A B S S B TE{L, fF1%40/ MR NAFLD #—35 %
W, mFENE HCC df2KE, 5ZADRHENERRIKIGERMEAHTT. Bkl
W, IMP X R ZERZ EFARROIER B S EABE RN EEE R,
Paola Toledo-Ibelles ¥ ARIE, &R R TE T4 NAFLD MR FRALN, H
REEWEERENIN, FERFALKE RN ROS REHMMEMAFE R, K
IR AN, EFREFHISI R RBREECEETRS SR EE MRRERE
NAFLD, db/db /N KEFEN, XIRRBAVEIMRIMHNT IMP FEMRZERED
R AR R R ZE I EN T EERESFHNAFLD RERBHE
BiEn) ), HETMARIEIRERERE YT EE R IAIT NAFLD HIH ik,
HHZERBEHWIEA NAFLD ARHREREF TR SF. HP, MPEAHAIE
HARBEMNERBEATERNER NAFLD FM 4 F. SEEXRBAML, IMP
B[AUEENRAMNEZE LREREAD, BWEREBE 1Al (STIAD . BEEHMW
REWiBE (ABHD2) . HKEMRIEEMERD 5 (ELOVS) MA#iE S5 NAFLD K
MR, AHKIN NAFLD R AEMEEREY. STIAI BFIA 3-B8R-5-F
TR (PAPS) fENMBREHARUSHFTARERRENZES TR
BEAMBELEE, MRLEATEEMXESELEWRKERE, RFeiIng
FEHEE, CRFESEA A SRS FEERMY AR . WAMNETN FE
B N-BREF RO RENE, (23 DNA MEYE RN EERER, TS
DNA %4, ABHD2 & TG /KA H M AMAEIIER (FAs)HBRJE —F < BIF3TE s,
TG M RHE KRB MRAE F, TG it B3 R 7E A8 B F AT Ak 40 43 v] & A AE B 0 NAFLD,
TG EESMAERNFEEHBREREIBEPIREEXRES S FHEHL,
ABHD2 H]R# L85 Western Blot &5 R ATGL HRIEE LR, 1502
TG HI4r%. ELOVLS H R £ 5w ILah4 - ks g b7 BR 1 & 1)L Fh B B BR 48 &
B —. Yun Wang 2 A\$RiE0, ELOVLS i& M7+ 8 & Roma 12 ) AT AL i B Aaiok (b &
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MARIEZFRZE. ERZMEOPIERNTY NAFLD R RIMAHAH EA, TTE
4 NAFLD f B TR 4> FEBRALE— DT

IMP 4524 db/db /) R 51 B2 Z 7 B B T YE A NAFLD-LC BTl 73+ . IMP 4524
db/db /MR, REEF M NASH B ALy, BA/NRFREMZEREQTEAR
W RERTNESTF. K, BF LREOBRZ - REIE/BOC BB B IR H B IF L
B% (Phosphol)  REERMLAEREH 1 (Capl) .« tata IEE AR BAMKEF 4 (Taf4)
¥ AR IR B 5 NAFLD-LC #i3€. Phosphol ZEF MR MR ERIE, S E5ERKY
1B TCH LB ER £k i A BT #2161, Karla J Suchacki 28 ARIE, 7E/M R PP Phosphol
BHEE, DMREMEEERAKE, HAEHHU R & 5] R0 E 18 FE R »
[ Itk Phosphol ##i e AR I7 IERE AR IR AR IS E B IR R T8 A9, IMP 445,
db/db /> R AT 40/ Phosphol &% FiR, &/~ IMP W] g T M Phosphol, {#AT4H
MY, 518/ RATAMERARREIL, &R db/db /MR NAFLD-LC. CAP1 &
— M2 5RWNZIEALKEAR, Yuyu Zhu 2 AIRE, EMET CAP1 HIBME
HRTIRAEN FHREIES), CAPl I ERESME B K LS,
Yanhua Liu 25 A$R1E, CAP1 KIRA LR {2 F40 s o g0 i e fn s igea, 4
&R, Capl FMILPLE T/ RAFHMF R DR IRTAAAEF R REE, HE
AEHUEI M ATE . IMP 425 db/db /MRS, Capl FIREEE I, WTENFELE
EREBEREY. Taft BEAREFZERPIXEREED, RARSWAEBERRE
B SR s, Margarita Kalogeropoulou 25 A & Taf4 @it 4R L
FEEBEMEESRoEEER, HTMREBSEHEEEREY. £ IMP A
() db/db /N ERIFAE Tafd A BERFRIE, AT/ RS 4R ER
%K. IMP BZJ5 db/db BT BE T HENEAESETETERREME (Camlg) .
ZRREWEEEH S5 (reep5) « WIRRKEEHEA 1 (Wdtc))E. Camlg &— 5281
WERMEEER, TEMMERERSRE, BiSMREREE, iR Ens)
A8, Camlg RMESME T HRAFEHIRBEL, RENEAEIEFEENES.
W R A HRIETE 1 Camlg 5 NAFLD-LC B &R, IMP 4% db/db /NRJG, /NERIFAE
N Camlg BF T, ER/MNR NAFLD-LC, AI{EAIZRKEERED . reeps EEH
SBIBRESSBHNEMNERRE .. FEEEibk Ca? BHH PRI, IMP 4
245 reep5 EAEMEPRE T, RAHTEES/NR 40 NAFLD F3B4LH %,
5 Camlg BI TR —E, reepS EHM THHELSEM Ca2 E5HESR, Ca? 5
S S A REAE IMP R8T B4k db/db /N B NAFLD 2 RIEXRBIER. Wdtcl &
E R — IS R AR B IHIE T, R IE Wdtcl 5/8 RN BRI IEREAE 35, B IR IE Wdtc]
it CRLA-WDTCI- E3 &M MBI ST £, IMP 45255 db/db BFIEA Wdtcl
FERRIA(RF T HBH IR R, Mt —P %M NAFLD, AI{E NAFLD-LC #)Fi
WoF.
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EH /N db/db /NRHZE 72K B REN NAFLD-LC #1 HCC 5 /& T &
T WEZBHRGE, dvdb NRUENERESHESIRE, DAREBIIEHE, —&
VPR, FHAZY) R B8 NASHEER . RS EE/PMRERRENERT, BF LA
HOMBRE R EEWIRED 1 (Eepdl) FI#EIBATMKIE. Eepdl N—MIZERE, 7
M I T S B SR A S S R A B A e R B Rk, DRI A A R ]
BERIR . AMTIZESh KRR & R R E AU, Eepdl EHREKMBEAGES
db/db /N BTG H B [ BE & B N8 45 R A — 30, H Eepd]l EHMAHIRE S
NAFLD Wit A%, TI{EATN NAFLD &4 MBLK R HirE. 5 C57
IEF AL, AR R RE db/db A RiE L E T RKEBN Jagunal FYEY 1
(Jagnl) . Jagnl 7EVAYTIRARBAN ML R B R IE AW & b K FEIER, Jagnl HURIK
S B0 B W B B S R WA I00Y, db/db YR Jagnl RIETH, SHANESE
RIEFE . BEREARBEILMRBML, 7J{EN NAFLD-LC fl HCC 5 /&% 7 1.

Complement
component C9

Leptin resistance

evolving

/ Fat digestion and
’ fatty acid absorption |
TC /

Leptin resistance
top level y

ITB3,LAMB2,VWF...... ?

B 20. IMP i NAFLD &7 AL 15 B
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BESRE

(1) NAFLD REHLE HAE R, —NARREARGKFRE. B ERRN%S
N NAFLD HI# R . ARG FUEH T A%EN K IMP i EEBRE NAFLD K& A
BEAMRAR. EEERFZHET, KB IMP ESEE/PMRTEAN NASH H5RK
BER, IMP %% db/db /SR W8T NAFLD-LC SRR . RS B REM TR
R Ag BRACET 5] & NAFLD (#5738 2 B Rl

(2) BT IMP {RATHE R AEAT AR A RS B AR, S IUIERE ABEAEAR & T e Bt
AN IMP 35 2UREH R B AUR G, 5] B 9> 8 MR PR B DA RRER FF B A 2800 A XK o
B TR RSV RN B ARV RRHE L AR5, FATEI NAFLD A%
EEWINYOKIEHHER, B ERESZHFROER, 8% NAFLD K&K,

(3) IMP R IR HEE A BHRSB TG SRR FF IR NS RE—FST
i /& NAFLD KRR MER . ZEIEHEXTRA, IMP A2 IE XA, db/db A4, IMP
457 db/db A/, FFAE NAFLD WNEEIE, KIKINE, C9 BAMFBAME
W, COBBARIMERG 5| KATIEN MR RN HSHEEHMR, 7 NASH &
JRHRE R B E A . CO B R i NAFLD [ RS FIs AL bl M ARvE 26, m@nt
ERRFRBUL I CO MTIELTHHRA CO SAFAERIR M, A8 &I NAFLD 2541
FABTEENR, ARSI T REEEM, |

(4) IMP {ERIHG db/db /N FRBETIE P9 #0E « Hg Bl 8RR B 40 B 18] R Y AR 3R 4L, 6
JE NAFLD-LC RIF=EE, T IMP &R IER /N BAN B BLAFAE K EARE B &,
IR S Am B ) R TR A AR B 40 ITB &4 8 1E 92 M NAFLD-LC 14 FHaE4.
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JEVEAR 1 G T M I R (NAFLD) &2 FF 40 B A\ B2 i AR B 2 P (SS) B 5 R B BBl
¥ HERG T MEFF 2 (NASH) FFAF 44k . FFRE 4L EL 2 FF 4 At #2 o — R B TR I SE R
W, FITHRZAEERELIRTEEN, NAFLD MERRAN25% BET AR K
e, fE5 %P, NAFLD BB R4 m T A ER S R EANBESN, 3 H5 NAFLD
MR B E AL, ZEBH R NASH MB AT EL BB R FEEH, £%E, M 2005
%) 2017 48 NAFLD R RA SIS ZHACLF) B & MG MK L 331.6%, FEE
NAFLD ABEHHR 438 K AERIE K, NAFLD-ACLF BE 30T RS g, —IR
StHZS 1829 L MR ER, NAFLD [ RE REZRE A h R 8-K 8,
BS5#EMMSRBEEMENZMER, RPUZRZRLLRTTE L NAFLD MK EH
R0, FEEFERE M, NAFLD KRB HMEZ N, D#ttR TAEHL(WHO)
WIANBE G R EENBMER. 24 M1, NAFLD MARHLEI B NEITH ML
EiTd % 0. WEITH VA AR NS, A FF4IR M ARl g, REE
MAH M =B ERAR S RIET RFRRIT R AE —EITE: RN A E
RBL R ThRE RS AL S B 58 1% 5 NAFL KB4 NASH. FFEF4E1b Ll X
RN BT 0, £ EIT R AR B3 S AR LS, A ik
ERREERNMEEERURARAREE, EORITAR., KR, . FESEY
REMEHEEL SRR Z AW R FER NAFLDY., IEERMH R RN, HEEZS
T AR R AT 4 iE 5 NAFLD RAEFIBALK I IEM M. HEbE 40 HZ BT
T, “WEITH M S EITHHEZIYEZFH NAFLD REMEBUHWEERE.
ML F ERINMNIEE b R ME N DA ERRS R
WRERE S S EAM RAE I TR, X RS T 0T I 2 M A RHE 2 41 A
M B R, MRS R R EZHBEPRETFHLSAH) 4R R
(SASPYIEE{R 3. SASP W AR AMMEAF. £KEFEF. BEAM. FEEAQ. &
HEROSFM—EMESHEETL, ARAXEYFETEEZNMENHARESE
B, E5R1E, HFEZEE NAFLD B R=AN S FHEIMAERE, HMERRES
¥ NAFLD FAR AN A FHHEIERERE . £EEHENRAEEZ#ES NAFLD H
RF=HE 15 FHLE A{LH 78 NAFLD MRBRHLELRARI S A&, THEHENTR
NAFLD #i #5527 B % .
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1. TEZ#HEF K SAHF 5K NAFLD

1.1. SR4EE ¥R NAFLD

MM E M2 SAHF MMMRI 2 —RunkigE5E . LA T RO KRE, A
HEE DNA FHIRumR 4 A EHHRKE S, wmiKEREIERARSEFEEZN,
S L B R SR B 3 BB (hTERT) A kB RNA(hTERC)E R B &1, BB
B E ABTIAE, TELE R YA DNA RIZEM, IEEATRES, R
FEIGNENE MR RE, SBURNYEE. EFERMEAGERT, NAFLD 25K
FF4m BRI RL A T1E Joxd BRI IE 5 AP, R EAu k4 5 5 e 07 28 1A 2 R 5 R BK
Fit EoRTERREER NP, M 32 N BRI AN A B 40 fa o A 7 2R 1 A2
SEWM, AREKREN NAFLD. Zi¥SERR, smkiEgT) e s 5 80 BT AE
BAZHR, PSR G INE TR R R, B FE IR E D
B VE 21 i T 4R 2R 4k kAR Y — Rk 109, 7E NASH K B N BT IEL I EE 5 8B 4 SRR
AR A £ B PR b 1 PR B B4 T PE A BB IE A9, B ML ZE AR 2 18 -4
FVEEBE, pl6e, p2l F1ps3 FEMARHFPREAEREES TIEE A, SASP hE
ZEF R0, B A, SR4E 5 1IN NAFLD 4 8 B AE 5 B4 . @ AT AL 2 NAFLD-
BT REAL.-FF 40 U (HCO) R R RERE 1, S1ME 1L 5 40 B ) ook A< BE S M PR IR0 (Rl 8,
FEZHEFINRYEE S SAHF 30, & NAFLD hiE& 4z /12—

1.2. DNA $#i#5#% & NAFLD

0 BT M AT P SRR B AR A 7R A Y RO B 3 B DNA #3 £ FR 79 DNA $i45 %
B(DDR). E.42177E DDR {140 ML 5 B0E DNA &S AL S0 i 190 48 e A B R K
L DDR A @riEsh i RO REZ0 . FEMHIZ0R A LT, DDR MR 3L &
- B M E T K RFATM)FIIRE Rad3 XM ELQMEBREE, = ps3 BEL
K FH IS p21, SERAERERS. FEF, p2l A ple kA% M E £ 40 fa s B
FRb)EIBEERIL, FH 5 E2F HREFE &L LARAR#RY, FRTFH
AR & . X5 R4 NAFLD K5 NAFLD #iHiK RAFIE R A RE W
MBI p21 Mple THhER, BXHERRHEHBEANEHERSIEN. 5
NAFLD #&FI KB ML, %K% NAFLD KR pl6 BaFMRIBXAETRE H4 LBt
WAKFEEFT, ple DX PHEA H3 HEEK 27 FENMKFREK. £ p21 B3
FLE, HEA H3 M HY HZBMOK P EERM, p21 Bah FAHEAR H3 HE B 27
=REMRERT-FELEZAEL. HILATR, FZMMWA DDR MFEMNAE
HigimERRFIEMRXM, p21. pl6e EEAMREHINTIIEAAIM NAFLD KA

61



ot EHE F R B A E F B L F A8 X

Tk g br e,
1.3 DNA BEAL/K P RE{E%E R NAFLD

DNA FEN/KTFIEREFZMM SAHF 58 —fRAE, L= IR 8
TERLIRFR 5] A2 ) NAFLD /MR DNA B R /KE R IUATAIE DNA H B 4L K FEBIR R
NRERGREFRGP. MENKRER SR, #4285 NAFLD, B
NAFLD EIH 86 21 DNA KR EAIIR . 7EEE NAFLD F, F4EMAREKET
ZAk 2(FGR)FMBE R E B EE 1(CASPDEF K REMKTFEERK, EERBT R
T2 HE 1AMATIA)ZE A HY B B K. B 9 1 e 2R 0T 26 R ) FR B HK
I INA DNA BB AL 7K P BRAR R AT BUE 92t NAFLD 2% B aits &

2. FEHEP I SASP R NAFLD

2.1 BEBERRIEFE R NAFLD

FEEERREEALH RN R M. koS B oF 5 & B & (HFD)
BIRM GBI R RO LERREZRRAAERERERKTE L, 5EEKR
LAY pl6 #1 p21 A mRNA /KFREFFE; FEEAKTFL, NAFLD KBS p21
EHKFHERS, B ple WHFZEFH Esl ERARRAEHEMNT 254, 8
7& Rb B ALK 40 B 2 KPP, AL EE 30(SMP30)E—RMIETER, A
HRE SR PG INTRAD KRS . LR BN, 584 db/db /NRARL, R
SMP30 [ db /db />R BIFF AR B AN AR B EAL A F &, MR MRS, SR H
BRI RS BRI RS T g, BHELRT AL, SMP30 RIAEIRADH p16, p21 %
BHREEMNAER, WHEMIEIRIT NAFLD HrABERER.

2.2 FEESIRNENIE L ATER NAFLD

LREEN & RO R FEE R — TR ERHE. MRFZTLETESLNIET)
REFRS, SEURMMCINETEIRT, A SBAMAENRE. #AERRA, SR
FROFAMALT, NEEZFARNLAE D BEERE S EIREL A P AR R A
BEJTRRIRRST, R EZMM AR AERIRER . ESYERT, SHENTER
AL, PEPIREFSGFERRFH RS RRS, REN NAFLD WERHEER,
[FIES 40 SRR R B, TR T IRER S B E 1P, TR S FROHMM
TAEET 2 #EE 2(NFE2L2)N S AT &R B AR R BREIL BE /1 BRI ke, &Rk
BEREZHYEANZRBIGIFEEET . ARFRER LRI, 5RERIEHMAL,
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NASH FB# T IE LR A4 75 1) NADH IR & B 6(MT-ND6)= [ H 34k, DNA HF#
HREKTERTE, bk IS B R A T Ak W B A 18 5 e B (I 338 T G
BERMER

3. EREHRBACEESIYAA NAFLD B4R

TR RINEFERAMP), IREFEREITARR(S-AMP), [REER(AMP)EIZM4 1%
HERE BRI ANAK R AMP 3G E A BB AMPK) Iy ERE R E &4k, 5 AMPK o
T3 E Thr172 BIBEER 4L /K F T %L AMPKRS: 21, N MBREFHIER ERH
HepG2 4059 4 e 5256 B 78 AMPK # IMP £ iE I H BRIE 1L )G B m H ERig AR A 3T
HAREIFERRVEYE, A0 P H T = EE S I BR(ATGL) A1 S BE 5B A AR ALEE 2(ACC2)Y
RIEENBBRICEE B, RPN BRI 7 7% 9 A8 B e UL AS b R 4 AL AR 5t
BTG M4 B s 29, SR B S 724 NAFLD #9 3 A&/ BAFFI & 300 mg/kg
#1 S-AMP # B 4425 18 KJGRE S BN R B0 3 5 A0 AT 40 A P4 g B3R &5 AR PR s, T
Xt 6 F # db/db /N LLF B 50 mg/kg () IMP # B 4524 8 & 5 KT/ R AT A E R
i, Mg SEEB(TC)YE B ARG db/db /ANRIEMEA) 3 1%, BRI 285
A BRUEE 2ACCOIRIEERZE LT, LN ZBEHEE A S 2R EERMN,
PRSI 25 RAF B R AT 40 ATGL RIAE R W& 3 440 NAFLD MK & i %4k
(290, 38 R b3 2 5 1 JR K] A P PA 4% T B IEE AMPK 5 R 38t BT 40 A 4 p g 7 B s 4
th, B4R A RIEVBRPEMHEZESE~Y, fEHNEHKTC. TG MAH=R
ERIEFR(TCA)SH# CO2 F1 H20 HIJERL . FBE B 32 TCA TBIFTEMERE 2 FEKP,
L TCA TERAReH R Re i BT E AL M B4 BE A Y, ZBH4EEs A BRE
RN EEHR TSR TC M TG. TC #AE/NH ARSI H TR, FRRT
B 1 TR WAL JE B B N R S5 N K A4 R TR B BR ALK, TR T EM TR
IXBh A RE EIBE S SR AFRE MR SRR AT ER & RUBT H V= BR 10 i@ 2% . AFRTALARS
ZoWRE, EEARREFRN S AR/ NREEFEHEN NAFLD fER, 4 B#8
NRMARBHENFRARARRER2?, Fit, X/MERMNEEREEESE
TCA B EHREMEMERK, RS E -EINHWEEHEIN . 4, BT
FERTER RSN, FHEAFEFEE ZNEHERTHRAEN KB EREN, FEIH
T BFARE LRI, {18 SAHF F1SASP # R ZiR%, XRFEZIE_EITHH
EEHEF.

1.585R8

e EESERBRIARLGE 3 4 NAFLD #/M R ER K BR LA R Rl bR B R S AR
RERK/DREFL T HTH A NAFLD KRR HLEI 2505 KRR R s, A
RILT W TIEEIRIT NAFLD 29 seE . AT R HEEA SR TEX
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R, —HREZY OS] T IR IRIAL, (Hi2 45 AERRE R HT 3kt Eie
B, RARE LIRS SR S EAKE B RN NES NIERE A £
HE B e 55 2 NASH SRR EAFE. ARG SR_RERX —FENE
ERE(EERFREERE, FE, L#E, 2020.12.11-13). £TFA. MREF)
YITE B R FEZHRE P S B R NAFLD, EHMEFE/NEE NAFLD HAER R E
MNRMAKRE AR P EE 2 HER 2, XA EFMAEE KP4 NAFLD FI4FE#
BEEYE, Eik4-8 B #/NRA NAFLD &% #1158 HErA s 7k P ot B2 hE
FIURERASAE . RIRHLEL, RLZAE AR T NAFLD RAHLFIRIFTER, mATFRAR
T (E) SRR IR AL o

IRERE AR R (NAFLD) SURRARIE A SRR BT S 2 — Fp gt AT s, R R
WRHRE PR IR N DLRR T AT B BT - IFET 4l FHAEAL AT AR . A0 Ao
BRAVESr . FRWTR R NAFLD MRARE, BREMERLTERNIRNZ
AR ANWHE, NAFLD AR B RREIIEKEH, FHL@rsmixa®eT
NAFLD H) AR LA REAERA 3 BT =544 & A2 75 o AB#AU NAFLD H9% AN 2
KL, N IRT SR A T 1 o
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I YEIR, =ZFHRA LR AR ER R EESMHEE
FREG QI TIEA R A, EEARBNFITR! AR, RHHBEMHE
LIEFMETR . TRERBINEFIERLBHRENGT, LM OHREK,
BHB AR SLI0 2R, HEBHREEMIRFIET . WEIM=FED, BU/A, 8X
MEhE TIE, BRFBHNRZPR—NDMERMK L, MELREMELR —E TR
R, WEIMARR TS B TEMFRREINERE. BEIMAERT iR O H
BB FE, FRNEROLEINNRZENERE. £FRERINAEELREFF
Kie, FTEBR L TRARE, REAHEEE. NERBRIVEREENRE, 1T
BEAERBRE R E S DAENE#E ., BRERKWZIMAT BB E AR S,
IEBRRREBERLBBRESAR, MVENBRFEARIE. BB TELNRE. K
SFZIM, AT OO RS TR, LRI RIFOBRKMRIERE,

[ e [ T VR 0T S N 22 S 3 U AR o R SE 36 AN AR s _E B9 Bh AN G, AR
WEEIFMB BB, EEFPHTERREERMEE, REFRB MR R
kI ERFRY, NSRBI RS R —ERAR¥IMBER. =4 rn A B&E 219 4
RATHR-GANEL, BRI ERAERESHLYWIEEKBIR, 5E—RKIOERE,
N BINHIT S BHROFRKERNOBEMER, S TFR|SIFEAEL. BE
BB SE, 1M RSB R AT BRI A 830 7 !

e BB AT ZRISLRSHI AR BT E |, IR EERNA IR, iR
118 LUBF)#EAT .
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