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Abstract

Objective: To explore the mechanism of GLP-1RAs in the treatment of non-alcoholic fatty liver disease
(NAFLD) complicated with type 2 diabetes mellitus (T2DM) through network pharmacology. Methods:
The target proteins of four GLP-1RAs were screened via Pharmmapper, TargetNET, SEA and the Bind-
ing Database. The pathogenic genes of NAFLD and T2DM were retrieved and filtered through Gene-
Cards, DisGeNET and OMIM. The DAVID database was employed for GO and KEGG enrichment analysis.
Cytoscape3.10.0 was utilized to construct the “drug-target-disease network relationship diagram” for
GLP-1RAs in treating NAFLD and T2DM. The MCODE plugin was used for cluster analysis, and the
Hubba plugin was applied to screen core targets and create the “core target-pathway network dia-
gram”. Results: Using network pharmacology, we identified 35 potential targets of GLP-1RAs for treat-
ing NAFLD with T2DM, and further screening yielded 13 core targets: CASP3, ESR1, SIRT1, IGF1R,
CCND1, GSK3B, AR, PRKACA, PARP1, NOS3, REN, MAPKS, and ACE1. GO and KEGG enrichment analysis
results indicate that pathways related to the RAS system and insulin resistance are critical pathways
in the study. Conclusion: GLP-1RAs may exert their effects by activating the ACE2/Ang(1-7)/Mas axis
in the RAS system to counteract the ACE/Angll/AT1R axis, and by regulating insulin release according
to blood glucose levels, increasing insulin biosynthesis and secretion, and other pathways to improve
insulin resistance, thereby showing beneficial effects on NAFLD and T2DM.
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1. 53|

A7 K 14 g 7 97 (Non-alcoholic fatty liver disease, NAFLD) T H1 A i 1 BE 5 A5 1M 35 74 Bl H & AT 45
13 R % 5 BUIR i 22 15 D 21 2R LAAMMH Z3 b S i R SR I PR BE SR G AiE . NAFLD 5 5 — AU B SR (Diabetes
mellitus type 2, T2DM). AEMERE. Sl MUGE . & IR AR ISR A IESE IR R . — kT T2DM ABF & A
FKOH: MHEK S NAFLD HZU% M HEFRE 2 1IEM[1]. T2DM F1 NAFLD £EKiifT%R Meta /4Tt &
W: BHA T2DM EF A — A8 NAFLD, JL NAFLD Ui 35iE A1 2 f5[2]. [FFE, NAFLD
HBH N T2DM B R EE @ A 2 £%[3]. Kt NAFLD 5 T2DM Z [AJE K T —FsBvE i 3r, A0
Wi . 177 JBE & 2B (Insulin resistance, IR)/& NAFLD 1 T2DM &4 Kk @ik frh BB A L FH 2 —[4]. IR
i SARM MR R . kA DI RERERS . 8% R R A TE AE RS AR B, £ NAFLD R
e AR

Ji = HE 2 AEAR-1 (Glucagon-like peptide-1, GLP-1)/2& —FiflgiEids, T hlipiE L e BA wiE
Gy, BB R 77 ORISR B R R B 2Kk, IR TR o 20 BRI S IR R A, AT Rk
e B AR, WS BN, A S e R, [R]E FR A B3GR [5] . R s B AR IIR-1 52430 71 (Glucagon-
like peptide-1 receptor agonists, GLP-1RAS) & i -8 b 11 [RF B FEHE 254 2 — o iR 22 (PE 4 2 B : GLP-
1RAs X T NASH & BA REI7%406], HimAKH 2 BA 24 [7]-[9].
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XS IE I RN 4% 245 L 22 5 VR T GLP-1RAS Va7 AR 14 i i & 00 R 95 4 L&
2. B
2.1. 3REN 4 #h GLP-1RAs 254580 55

1E PubChem #{#f ¢ 1 (https://pubchem.nchi.nlm.nih.gov/) 53 71 LA Beinaglutide, Liraglutide, Semaglutide
M1 Tirzepatide Jyo<8# 1 , Mk X FR1FX 4 #1245 ¥] PubChem ID. 2D Structure. Canonical SMILES 1 Synonyms.
LR B B 4y )3 BUX DU A GLP-1RAs FI{EH#E A5, 1) #F PharmMapper
(https://www.lilab-ecust.cn/pharmmapper/) ¥4z 1 LLZ54) 2D Structure SCAFE HRZGHIAH 8D &, Pohhikix
BN . 2) TargetNet (http:/targetnet.scbdd.com/) %44 = DL 2454 Canonical SMILES S48 & 25148 i, ik 2%
79 AUG > 0.7. 3) SEA (https://sea.bkslab.org/)¥i#fs 2 LA 2447 Canonical SMILES S R 2G5 5, Pufh
P N . 4) £ the Binding DB (https://www.bindingdb.org/rwd/bind/index.jsp) % % LA 254 Canonical
SMILES S AIAR[FA f) Synonyms 482 24141 /5. i@ id UniPort (https://www.uniprot.org/) %} 2448 f #4735
—fbAbEE, KRG VUF GLP-1RAs Z9¥)4E . H /5, It A 1E (https://www.bioinformatics.com.cn/) fi 4 F
ZyPRE R 4 JoOCRE], RS AR EE ALY GLP-1RAs HIAE HI#E R

2.2. 3RHU NAFLD #1 T2DM &Rl a

7E LA 45 22 L “non-alcoholic fatty liver disease” 1 “Type 2 diabetes mellitus” A58 385 NAFLD
1 T2DM P55 #E 55 . 1) GeneCards (https://www.genecards.org/), i 244 8- KF Relevance (2 %) - AL 5UE -
2) DisGeNET (https://www.disgenet.org/), NAFLD i 2: Score 24 0.01 [1J#E £ 3) OMIM (https://www.omim.org/) .
Yk N . 83t Venny2.1.0 (https:/bioinfogp.cnb.csic.es/tools/venny/)$:EL NAFLD F1 T2DM 5 575 1)
ATAEEE A J 5 4 Bl GLP-1RAS A AR .

2.3. WEY - BB - ERMEE

i id Cytoscape3.10.0 FAFxF Bk A B “ 254 - S AR M0 L - BRAR 7 IR AH LR AE R O Rk AT ]
WAk, FEE—AN USRS, SFIARERAERL S, /GO NI 8GR, AR5
A TRV AF FL AR FH B B0 A 50 2 TR AH DRI R 1 45 1)
2.4. LR PPI MLMBAR SR

TE String %45 & (https://cn.string-db.org/) 5 NG (A2 480 A, SRAF— NP5 ] {5 (7T B B I &
M - 2 A EAEAMZ K. S\ Cytoscape3.10.0 1, J£F|H I MCODE #ifY:, ik %1% & Degree Cutoff

4 2, Node Score Cutoff 0.2, K-Core &2, #EATERIIHT. XT 50 M AH G FE AT = 1) X 2% 24T 1T &0
FERIFN LR 4 1 B4 KEGG (Kyoto Encyclopedia of Genes and Genomes) 737

2.5. Hub $0 S B 7%

£ String ##5 /% (https://cn.string-db.org/) 4\ 4 # GLP-1RAs 5 i 50m IAS B4 1, RIFESRTE — A
SrEOTHRBANMES - BEAEMIERMSKE. S ANE Cytoscape3.10.0 71, F|H CytoHubba fiff
/1) Maximal Clique Centrality (MCC), Maximum Neighborhood Component (MNC), Edge Percolated Com-
ponent (EPC)#1 Degree X A2 s AT 1L,  Ii% 5% A A5 70 K T BEE T Ar 3.

2.6. GO #1 KEGG BE& T

2GR (A LB A N DAVID (https://david.nciferf.qgov/) B B, Wik 8 N, HEAT B A
& GO (Gene Ontology, 1 BP AE#id 2, CC A4 %y, MF 40ffish )l KEGG 434t [FIFEH, 7 DAVID
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Bl FE S N Hub #E 253E1T GO Ml KEGG 43# . FHi8 i 734215 (https://www.bioinformatics.com.cn/) LA & 55,
Y AT AT AL

27. 8 - EHE

FIFH Excel G50 S ALEES IR RAS, FRB LS Cytoscape3.10.0 B, A4 — MK, 1E
XA, BT IE N IR ROR, @S V IR R, 1T S 2 8] 126 2R 8 o 2Rk R R

3. &R
3.1. [OFh GLP-1RAs 255 NAFLD F1 T2DM #E s F7 3Z S50 s R B

7f PharmMapper. TargetNET. SEA. the Binding Datebase VU4™%4f & [10]-[13], 3tit15 %] Beinaglutide
(1 FHE &5 572 4, Liraglutide 1F FH$E 25 498 4>, Semaglutide [¥I1F FH$E 24 392 4>, Tirzepatide fr11E
HRT 369 N, 4 JUICEEERTS 4 Fh GLP-1RAs Z[1 A8 S48 AT 123 MWL 1(A)). 7E GeneCards H1, 3KHX
NAFLD #f 15 2547 4>, Fh2ik$4 Protein Coding, JiiiZ#] 1796 /M#E S, FfLL Relevance score [ {7 %k
BT, 193] 897 AN EURAE s . T2DM NIFRTF 15025 AN i, [FIFEHL, Fi28i%+E A Protein Coding,
i3] 9625 ML AT, A Relevance score [1) 2 fF AL B ATk, 4453 2032 UL Ri[14]. fE
DisGeNET 1, FRATFRENE] NAFLD UL & 447 4>, T2DM IR HE A 9 4M[15]. 75 OMIM 1, 435
3543 NAFLD F1 T2DM FE505 #E 5 530 1 517 4. Uniport $—4k 371 2 E Z 15 [16], 53] NAFLD ¥
FUWHE A 1569 4, T2DM [EURHE £ 2490 >. PRI 3L [ Z0m E A 757 MOLE 1(B)). 707l H 4
Fl GLP-1RAs 5FHiflyiIAc 5, 3575 Beinaglutide A 21 FH#E &S 100 4, Liraglutide [ 21 I #E A&
117 4, Semaglutide A 2/ FI#E 55 89 4N, Tirzepatide [ % /E 4R A 93 4. 1 VIR GLP-1RAs J:[A]
FECAE FH I s IS EE 21 35 ML 1(C))

(A) Liraglutide Semaglutide (B) Dru

Q)

Beinaglutide Tizepatide

. NAFLD
T2DM
D) P
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" ESRI 'KEAPL CA2 © MME

Figure 1. Venn diagram and network diagram. (A) The shared targets of four glucagon-like peptide-1 receptor agonists (GLP-
1RAs): Benarutide, liraglutide, Semaglutide, and Tipotide; (B) Shared targets between non-alcoholic fatty liver disease
(NAFLD) and type 2 diabetes mellitus (T2DM); (C) Overlapping targets among diseases and drugs; (D) “drug-target-disease”
network diagram

1. FEREFMEE. (A) NS, FIRERK, REEERK, B/RIAKEHM GLP-1RAs HIHEREFES; (B) IEEHE
MRS MR BRI RS ; (C) RSN ZERES; (D) “Hf) - s - KR~ WEE
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3.2. P - S - FREMEEE

i Excel #Er—/N2GW - ¥R - PR IR /AR B M RK, S Cytoscape3.10.0, 315 —/H
178 AN jiA 743 SN M 28 I [17]. Horb 4 MRS f50 A2 x UM GLP-1RAs 2454, 172 M3%
T AAREAE R, 2 AN IEJGATE AT Sy NAFLD F1 T2DM WM « 254 516 FIBE A8 AR &
AR S A TREVE R, P00 5 1 P R AR R A R SRR I O E A, 3% 743 K0 RTREA
ZIBAFEM BARE R R (LA 1(D)).
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Figure 2. Cluster analysis of disease target genes
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3.3. KRMEENRAITMEEST

8 2.1 FREUH NAFLD A1 T2DM 757 AM3E[EJHE it STRING $df PEdEAT 82 1 - 82 1 FLARYE FH M 2%
K[18], FIH Cytoscape3.10.0 H' MCODE #4770, L4k NAFLD A1 T2DM FI3E [ EUR L] T
R R, TREREE I 8 MUK 2), MR IATIGAT =N RE LR . 315 L CXCL8 NFh+
AU, 50 AME SR REELE 2(A)), LA CSF2 At FHEA, H 24 ANEE SR R E (LA
2(B)), DL CYP2A6 AFhTH#Es, H 81 ANHE s AR R (L 2(C))s

BRitbz Ab, dkalnh g 3t (R ¥ sl it David £odl T = 0T, 75 DAVID £l 3k #3 GO 43 Hir Al
KEGG &/t 5, LA Fold Enrichment At ALbR, & 5 I K 24 PR AR, P E 50 3EE
NP, AR B R H RO, il PR E ARG EI[19]. 1 20 N EEREWIE 3 fis. 1R
KEGG 1, &## Lipid and atherosclerosis F1 Adipocytokine signaling pathway 5 Jii 5 A1l i i [5 -1 AH 2% )38
%, Non-alcoholic fatty liver disease FEVE¥E 14 i Ui £, AGE-RAGE signaling pathway in diabetic compli-
cations 5 ¥ PRI A IS S, Insulin resistance i 5 =KL, FoxO signaling pathway 1 PI3K-Akt
signaling pathway {5 5l % (W15 3(D)). GO AW A i 1 RAE N, Tl R, Xt g s =
B SR, DA B0t R ] B pp e 57 o AR (WL 3(A)~(C))s

(A) (B)

Biological Process Cellular Component
positive regulation of pri-miRNA transcription from RNA polymerase II promoter platelet alpha granule lumen+
response to nutrient: caveolat
cholesterol metabolic process endocytic vesicle membrane
cholesterol homeostasis{ blood microparticle{
cellular response to insulin stimulus secretory granule lumen-
response to ethanol . membrane raft;
glucose homeostasis | —logio(pvalue) receptor complex | logi(pvaluc)
response to hypoxia: l * endoplasmic reticulum lumen I o
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response to xenobiotic stimulus ° . external side of plasma membranc
positive regulation of protein kinase B signaling extracellular space; @ o
positive regulation of ERK1 and ERK2 cascade k:mn:, macromolecular complex { count
positive regulation of gene expression+ ° o« extracellular region{ L] : ‘::,’
negative regulation of gene expression : s endoplasmic reticulum- o
inflammatory response extracellular exosome
negative regulation of apoptotic process mitochondrion{
positive regulation of cell proliferation plasma membrane
positive regulation of transcription, DNA—templated- cytosol|
positive regulation of transcription from RNA polymerase 11 promoter cytoplasm-
signal transduction membrane
25 50 75 100 125 25 50 15
Fold Enrichment Fold Enrichment
© (D)
Molecular Function KEGG
transcription cofactor binding . AGE-RAGE signaling pathway in diabetic complications .
transcription coactivator binding Adipocytokine signaling pathway
RNA p it iption factor activity, ligand—activated seq specific DNA binding Insulin resistance
protease binding Colorectal cancer
enzyme binding . Lipid and atherosclerosis1 L]
cytokine activity Alcoholic liver disease .
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heme binding . v Measles count
heparin binding count Non-alcoholic fatty liver discase ow
transcription regulatory region sequence—specific DNA binding : :: Influenza A : ::
ubiquitin protein ligase binding o« Hepatitis C : ”
protein homodimerization activity Kaposi sarcoma-associated herpesvirus infection
macromolecular complex binding Proteoglycans in cancer
protein kinase activity Human cytomegalovirus infection
identical protein binding| ~ ® Chemical carcinogenesis — receptor activation] ~ ®
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Fold Enrichment Fold Enrichment

Figure 3. GO and KEGG analysis of common disease targets. (A) Biological processes; (B) Cell components; (C) Molecular
function; (D) Enrichment analysis of KEGG pathway
[ 3. EmILEFEAR GO #1 KEGG 74 (A) £4953d18; (B) #ME4HSY; (C) 47 FIhEE; (D) KEGG BEEE D
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3.4, WEEMAHIT GO M KEGG BENT

it 3.1 FREUY) 4 Fh GLP-1RAs 5B R 35 D4R &, it DAVID ¥l E 4T GO 2 #r Al
KEGG &%/ #r, [FFEHL, LA Fold Enrichment AL, & S BIMIE K L RN AR, P AR AT EER

AN, w5 R K H RO [ R

fiHh B & SRR A

7t KEGG 155l i% 4, &4 F| Renin-angiotensin system F1 Renin secretion 55 % AH <8, Insulin
resistance A1 Insulin signaling pathway 5 i 5 K AHSCHIE RS, Ll A AGE-RAGE signaling pathway in diabetic
complications, FoxO signaling pathway %:{5 5 B £ (LIS 4(D)). GO AW FEE 5 1 S 2 2R FAEIR,

RASS R GifH )iz,

EZUS iy

(&)

Biological Process
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insulin receptor recycling
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Figure 4. GO and KEGG enrichment analysis of four common targets of GLP-1RAs and two diseases. (A) Biological pro-
cesses; (B) Cell components; (C) Molecular function; (D) Enrichment analysis of KEGG pathway

[ 4. MO GLP-1RAs 5 #EmRBILEE SR GO 1 KEGG E&ENHT. (A) £4512728; (B) MALES; (C) HFI

gt; (D) KEGG BRE&ENR
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3.5. Hubba EFAE 5%/ 81 s %

it STRING ¥ 7, 3545 35 ANACEEHE S PP RZ%IK], 1 35 AN 2R 160 25004k, X o rpijy
BT S BB (Figure 5(A)). FATTFFI ] Cytoscape3.10.0 F1 BA 12 din M (3@ 1+ CytoHubba
S diise Hubba B, FeATH 2] 7 Hd ) MCC. EPC. MNC £l Degree ix PUFhdh4hEi, I Ar ik —
HEIRBEDR, TR R X PUAS S A B SR 15 A4S, Al ATT43 )& CASP3. ESR1. SIRT1. IGF1IR. CCNDL1,
GSK3B. AR. PRKACA. PARP1. NOS3. REN. MAPK8. ACE. DPP4, HMGCR. Hi} DPP4 %4 &
43| KEGG Hi 20 s HEM % |, HMGCR (s 83— 2cilig b, HARI 13 AN EPIAE i O8E m(WL 1A
5(A)).

36. LA - BEMEE R

M3 AE %E’Jffﬁlﬂ%l%ﬂ%%%ﬁfﬁﬂ#ﬂ%lE’J*%ﬁﬂ‘}f*ﬁﬁT 15 NEE KEGG &%, #r
HEWTR: (1) XERANE BRI A . (2) XA ZE DAL OIS, 3) B
TERT 20 N3 (T LA Hiﬂ%l*%ﬁﬁ PE)EEG . IR0 S - WS R 13 AMZOBE SR 15 45
P ILt 28 AN S 49 ZIL R (ILIE 5(B)).

(A) (B)

Renin-angiotensin

Insulin signaling SYSIEM b lactin signaling
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Longevity regulating
pathway - multp]

""“’ T
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Ep ithelial cell signaling g
. in Helicobacter pyl i Renin secretion
infectios

Pertussis

Figure 5. PPI network map and core target-pathway network. Figure (A) PPI network diagram of 14 core targets; (B) Network
diagram of core target-pathway

[& 5. PPI B E 5108 S - BRI, B(A) 14 MO SR PP KR (B) #ibEls - @AM E

4. VWHig

AT P D S 2 — A A I AR, 0t M R I B0 0 PR B A 7 A A
JIg 58 P A7 I R D AL o B B S F AN B T RE RS RIBE T, T3 Bl kR 7 M 5
HE VLI (0 R LB R 4, BRI BRI “ 2 AT U0, o VKT o B S fr g A
M e, FU A, (R TH AR (TR A B RT), LI, i A A PR ST L A AR
i 77 T W 2 2 55 DR 250 4k S [ S0 20 A S G ST 5 26 R S 7E TR 2 20] 0 AT Pt — 4, B0 B
OB LB, RS BT, AR L T . NAFLD A1 T2DM #0543 2R 2 1A%
WHEELAG 35, BN REREAL e LS S, 25 PR R ML 575
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PR X g A R A R A U B A 2L (an i A I L R FRAHT) S SORE RN AR R
B R o IXFRAE XA FH AT R A2 22 T A AR 0005 (A0 3 Jk S B A« 2 PR 7 R A 1 g i 2 9 ) ) 3
[FJREEMLE] . AGEs Zifid Maillard RN 2 JoRE@AE . FEREAR . MR T S A0 AN 2 0% B A SE 2 Fhug i
TERUAN AT ). AGEs 5524k RAGE 454 5, W% 2 FiE @ B (W1 PIBK-AKt 15 5l EK), FER
i PR - IA B I AN A B R T2 [21] [22]. IX eI FE R WE R H RRE (W B K FERE AL ) i) B ZEH L. GO A4
R “RRE R AP RRR A" R, REACRARM RS, WRAIKIF R, #
n, TNF-o 55 50 R Flid TPk & 205 5k, SEURSREMRI.

GLP-1RAs ji i 34 v g ek . IR 15 HE 2 DA RT RESE I € 15 I 2 2R A i 7 A SR A Ak a2, 1
PRE & NAFLD 677 I B B RGHR/r[23]. BRILZ 4k, GLP-1RAs il it 2 Fig 2 I H %) NAFLD
A i AL, s gk S AR, gD RORE, B N B T RE[24] [25]%555 - MRS FRATLE 3.4 X T PUA GLP-
1RAs 5 NAFLD A1 T2DM PR i (22 SR80 sl AT & SR T G 45 SR T 11, GLP-1RASs XJiR77 NAFLD
£t T2DM 2, mragid I S 2= - MU BTk R - 1 B 3 40 DL R 5 R AR &5 7 T R 35 FE A

7E RAS H1, I Bk i i (ACE) & . —, e i E7KEK | (Ang D)EAL NI Bk &
11 (Ang ). Ang I1 & —Fhass i A WCAE 7, BR300 - H i =FRIGF SR, IR Rk P2 A T8 2 11
WA, RIS RSORER T IRIE, WOE AR, R REHE T HURH [ BRI [26] . 7E NAFLD (135 5
T, Ang 11 fRX S0 B o] B8 S B AE B A AT 4RGN R . 7E T2DM 38, RAS MBS, 4F512 Ang
=R, CORIE B AT DA 2 5 i 4 250 0 ) SRR o Ang 1 R DI Jo 52 0 Jik 8% 25 (5 5@ B Hh i 2 A
BRI S R MER, DR S =P, A B KT [27]. £ RAS 43303 J il
BRI REIEF(ACE). M5 ETKE | (Ang DL NI EIKE 11 (Ang 1), FF@EL M BikREA 12
AT FHAYN. . RAS IBAFE—/ Mg PEal “Jeg i ” 4, Hrp A b a5 ACE2 AL =41
HRIKE-(1-7) [Ang-(1-7)], ACE2 j2—FRNIKEG, REW4E Ang II BEARA Ang-(1-7), T Ang-(1-7)idEid 3
ZAk Mas (Mas SZ0) KSR . PreFgefb i a7k /e A . Kk, ACE2/Ang-(1-7)/Mas FiTEHKHT Ang
I PR 35 25 RE AT R AT S 52 £ R4 AN R SE 514 7 T AL 5 5 Ang 1 AR (1 B ZE(E AT [28]. Yang %6 N1z
ACE2 ik /N R A 2 = FE 75 3 1 NAFLD B8 i o, ACE2 J [R] i [ 2 38 o ik A 2 1k g 7o s FE2 T
Hdid— RYISLIGER 7T GLP-1 251804 Liraglutide BE%% 18 T PIBK/AKT i& 4230 ACE2/Ang(1-7)/Mas i,
X4 ACE/ANng II/ATIR i, AT IR BLH fre1E H[29] . 7E NAFLD B 5 T, RAS FI0E 5 HIE
P JB S PR R AL A G, IFFE R, Il HhH] ACE vE B N ACE2 Jif M, mT LA FFIE %6
KEMZ AL, BB EDIRE[30]. [Flitk, RAS AT AT BENIEIT NAFLD IV EGITHE A, Re Al S fENE
PRIGFARIZE AR, X R 1) RAS JBH RILH F8 B . @A RAS 19°F47, mIRef
BTk NAFLD RO#EfE, s B AHHE Bkt .

IR 72 T2DM HIHHiEZ —, [FIN#5 NAFLD HIR A 5. 7E NAFLD Hr, JHEH 2 KRt 2 2
AR, XSBEAM, IR, FEAHE IR AT LS EUIORE AL R -1~ (A R R BE R 1 o R 20 B A
Z 6)IFE AN, X LYl R EAEREAT NAFLD R BEEE R, Rl RERsm iR K15 5165, Wi
IR IR. FEIEFFA4EA . X R IR 3G IS — L T T2DM i Bl 2. IR SE S R4 G
BRI R By 2, X FRUKE AP s, B AT AR S| R BUNJH T2DM [31][32]. GLP-1RAS REMSARHE [k
ISP IR S 2 BRI B0 & 2 A A A R 3 o GLP-1RAS i B 98 /b Ji i IURE 25 ORI, BT
JEFOBE S AR, B IR PR = AR [33] o JBE I 245 5 18 I S 5 5 M AR i 35 L 3L R 2 3 NAFLD IR AR R
J& . R BRI o R A 2 I 2 28 U0 125 R I 1% A1 J I AL SRR TR FFR U, sk P00 B ke Vi 25 i
RN, RS E W =&, e NAFLD [34]. 1 GLP-1RAs 5 B T-e & i g 7K 7, Ik
A IFAEFINLA R E 1, XA AT RESGE IR [33].
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GLP-1RAs 3 A] fit /& il % RAS &4t ACE2/Ang(1-7)/Mas i, %151 ACE/Ang II/ATIR i & 4% HAE
H, VARS8 R 5 R AP B0 NAFLD R H A 2697 3. X Le R ] fE S HF GLP-1RAs 697 NAFLD
idt—0 K&, BN NAFLD B3 — 2By M CREYs . Har, %A S MM 29677 NAFLD. &
I BEAE AR, REREA B R (I RIS VP4l SR HE B 1) NAFLD JR97 259, X Ee24m] L2 4= b
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